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This TM supersedes TM 9-350, dated 11 May 1942; Changes No. 1, dated 31 Jul 42; Changes 
No. 2, dated 29 Oct 42; Changes No. 3, dated 19 Aug 43; Changes No. 4, dated 9 Nov 43; 
Changes No. S, dated 20 Apr 44; OFSTB 3SO-1, dated 11 Jun 43; WDTB 9-350-4, dated 19 Jan 
44; WDTB 9-350-5, dated 7 Mar 44; WDTB 9-350-6, dated 10 Aug 44. This TM supersedes 
portions of OFSTB 350-3, dated 26 Aug 43; WDTB ORD FE9, dated 2 Aug 44; WDTB ORD 
FE10, dated 18 Jun 43; WDTB ORD 65, dated 16 Mar 44; WDTB ORD 113, dated 23 Jun 44; 
WDTB ORD 135, dated 3 Aug 44; WDTB ORD 206, dated 28 Sep 44; which apply to the 
materiel covered in this TM; however, these TB©s remain in force until incorporated in all other 
affected TM©s or specifically rescinded.

PART ONE - INTRODUCTION

Section I 

GENERAL

1. SCOPE.

a. This manual is published for the information of the using 
arms and services.

b. In addition to a description of the 155-mm gun M2; carriage 
Ml and M1A1; heavy carriage limber M2 and M5, firing platform 
Ml, and gun motor mount M13, this manual contains technical 
information required for the identification, use, and care of the 
weapon, ammunition, and accessory equipment.

c. In all cases where the nature of the repair, modification, or 
adjustment is beyond the scope or facilities of the unit, the respon 
sible ordnance service should be informed so that trained personnel 
with suitable tools and equipment may be provided, or proper 
instructions issued.

2. RECORDS.

a. Artillery Gun Book.

(1) The Artillery Gun Book (O.O. Form 5825) is used for the 
purpose of keeping an accurate record of the materiel. It must 
always remain with the materiel regardless of where it may be sent. 
The book is divided as follows: Record of assignment; battery com 
mander's daily gun record; inspector's record of examination. This 
book should be in the possession of the organization at all times, 
and its completeness of record and its whereabouts are the respon 
sibility .of the battery commander. It must also contain date of 
issuance of the materiel, by whom used, and the place where issued. 
If a new gun is installed on the carriage, all data recorded in the 
old book with references to sights, mounts, etc., must be copied into 
the new book before the old book is relinquished. If the gun book 
is lost, it should be replaced at once and all entries brought up to 
date. NOTE: Record of assignment data must be removed and 
destroyed prior to entering combat.
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______________�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n______________

(2) The Artillery Gun Book which has become separated from 
the weapon to which it pertains and for which efforts to locate the 
weapon have failed, should be forwarded immediately to the Office, 
Chief of Ordnance, Field Service, Maintenance Division, Artillery 
Branch, Washington 25, D. C. Inquiries concerning a lost gun book 
should also be forwarded to the same office. All available informa 
tion concerning the weapon and its past history should be forwarded 
with the inquiry. If the lost book is not turned in, any additional 
information available will be furnished for use in preparing a 
duplicate book.

(3) Complete instructions on how to make entries in the artillery 
gun book are contained therein. It is absolutely essential that the 
gun book entries be kept complete and up to date. In order to 
facilitate proper maintenance of the cannon and its related materiel 
(that is, carriage, recoil mechanism, and associated fire control equip 
ment) and to avoid unnecessary duplication of repairs and mainte 
nance, the following additional entries are to be made in the gun 
book.

�(�a�)� �A� record of completed modification work orders. This record 
should show the date completed and bear the signature of the officer 
or mechanic responsible for completion of the modification.

�(�b�)� A record of seasonal change of lubricants and change of 
recoil oil in sufficient detail to prevent duplication and afford proper 
identification by the inspector.

(4) The estimated accuracy life of this cannon is 1,500 rounds.

b. Field report of accidents. When an accident involving am 
munition occurs during practice, the incident will be reported as 
prescribed in AR 750-10 by ordnance officer under whose supervision 
ammunition is maintained or issued. Where practicable, reports 
covering malfunctions of ammunition in combat will be made to the 
Chief of Ordnance, giving the type of malfunction, type of ammuni 
tion, the lot number of complete rounds or separate loading com 
ponents, and condition under which fired.

c. Unsatisfactory equipment report. Suggestions for improve 
ment in design, maintenance, safety, and efficiency of operation, 
prompted by chronic failure or malfunction of the weapon, spare 
parts or equipment, should be reported on WD AGO Form No. 468, 
Unsatisfactory Equipment Report, with all pertinent information 
necessary to initiate corrective action. The report should be for 
warded to the Office, Chief of Ordnance, Field Service Division, 
Maintenance Branch, through command channels in accordance with 
instruction No. 7 on the form. Such suggestions are encouraged in 
order that other organizations may benefit. If WD AGO Form No. 
468 is not available, refer to TM 37-250 for list of data required 
on Unsatisfactory Equipment Report.
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______________�P�a�r�t� �O�n�e ��I�n�t�r�o�d�u�c�t�i�o�n______________

Section II 

DESCRIPTION AND DATA

3. GENERAL.

a. The 155-mm gun M2 is used as a heavy field weapon and is 
also classed as secondary armament for seacoast defense. The 155-mm 
gun M2 is mounted on three types of mounts, namely; the heavy 
field carriage Ml or M1A1 (figs. 1, 2, and 3), gun motor carriage 
T83 (figs. 4 and 5) and the firing platform Ml (fig. 6).

b. The 155-mm gun carriages Ml and M1A1 are heavy field 
carriages and are equipped with a bogie assembly at the front of 
the carriage, which is used to lower the carriage to the firing position 
and also to raise the carriage to the traveling position. The carriage 
is limbered by either the heavy limbers M2 or MS, or it can be 
towed without the use of the limber by being semi-trailed. When 
emplaced, removable spades are installed on the carriage and on the 
rear ends of the trails. Air brakes are provided for use during 
transit, and hand brakes are applied on the front bogie wheels when 
the weapon is parked.

c. The firing platform Ml is a circular platform designed to 
enable all-around fire. When mounted on the firing platform Ml, 
the same materiel is used that is used with the heavy gun carriage 
Ml and M1A1. The weapon is rolled up into place and anchored 
on the bolster in the center of the platform (fig. 6).

d. The gun motor carriage M40 provides a highly mobile heavy 
artillery unit. When mounted on the 155-mm gun mount M13 for 
mounting on the gun motor carriage, only the gun, recoiling parts 
and top carriage of heavy field materiel are used (figs. 4 and 5).

e. The recoil mechanism is a hydro-pneumatic type with a 
variable recoil feature to offset differences of recoil at various degrees 
of elevation.

f. The 155-mm gun M2 may be equipped with either the firing 
mechanism Ml or the firing lock Ml7.

g. Separate loading ammunition is used, which is loaded and 
rammed into the gun by hand.

4. IDENTIFICATION INFORMATION.
a. The serial numbers required for records concerning the com 

ponents of this materiel are the gun number, recoil mechanism 
number, carriage number, equilibrator number, and limber number.

b. Gun serial number. This number is stamped on the breech 
ring (fig. 7).



Par. 4 TM 9-350

�P�a�r�t� �O�n�e ��I�n�t�r�o�d�u�c�t�i�o�n

Uz-

z

8

I

0
41

ae

.0-
QC

O

E 
E

3 
O)



FR
O

N
T 

R
E

TR
A

C
TI

N
G

 
BR

AC
KE

T 
EY

E G
U

N
 

R
E

TR
A

C
TI

N
G

 
EY

E
T

R
U

N
N

IO
N

 
B

E
A

R
IN

G
 

C
A

P
 

C
O

U
N

TE
R

B
A

LA
N

C
E

 
A

S
S

'Y

R
EA

R
 

R
E

TR
A

C
TI

N
G

 
B

R
A

C
K

E
T 

EY
E

TR
A

V
E

R
S

IN
G

 
H

A
N

D
W

H
E

E
L

B
O

TT
O

M
 

C
A

R
R

IA
G

E
 

LA
N

Y
A

R
D

2 ui o

f «"». f '

�F
�i�

g�
u�

r�
e�

 
�2

 �
�1

�5
�5

�-
�m

�m
� 

G
u

n
 �

i�n
� �F

�i�
r�

i�n
�g

� 
�P

�o
�s

�i�
t�i

�o
�n

� 
 ��

 �
L�

e�
f�t

� �R
�e

�a
�r

� �V
�i�

e
�w

R
A

 
PD

 
10

13
81

a jl *



M
U

ZZ
LE

 C
O

VE
R

M
U

ZZ
LE

 R
EF

LE
CT

O
R

G
U

N
 C

O
VE

R
 

I
BR

EE
CH

 R
EF

LE
CT

O
R

BR
EE

CH
 E

N
D

 C
O

V
E

R

�R
�A

� �P
�D

� �8
�6

�5
�5

�5

�F
�i�

g�
u�

r�
e�

 
�3

�  ��
 

�1
�5

�5
�-

�m
�m

� 
�G

�u
�n

�  ��
 �

L�
e�

f�t
� �f
�r

�o
�n

�t
� �V
�i�

e
�w

�  ��
 

�W
�i�

t�h
� �C

�o
�v

�e
�r�

s�
 

�I�
n

�s
�t�

a
�l�

l�e
�d



�T�M� �9�-�3�5�0

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

�P�a�r�.� �4

8
2

I
i
«0

I

I
o 
O

2 o

e 
O

§
n
i
0

O
S
j
E 
E
•o

�o�>



�P�a�r�.� �4 �T�M� �9�-�3�5�0

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

I

5 o

c 
O
§

i
c 
O

c 
O 
E

�O�)



15
5-

M
M

 
G

U
N

 
C

A
R

R
IA

G
E

, 
M

l

�R
�A

� �P
�D

� �1
�9

�3
�4

�6

•o �0
�>

� 
�e

�n
O

�"�w  "�a o 3 1^ ! §

�F
�i�

g
�u

�r
�e

� 
�6

�  ��
 �

F
�i�

r�
i�n

�g
� 

�P
�l�

a
�t
�f
�o

�r
�m



�P�a�r�a�.� �4�-�5� �T�M� �9�-�3�5�0

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

�R�A� �P�O� �1�0�4�4�0�1

�F�i�g�u�r�e� �7�  �� �G�u�n� �S�e�r�i�a�l� �N�u�m�b�e�r

c. Recoil mechanism serial number. �T�h�i�s� �n�u�m�b�e�r� �a�p�p�e�a�r�s� �o�n� 
�a� �p�l�a�t�e� �o�n� �r�i�g�h�t� �s�i�d�e� �o�f� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �(�f�i�g�.� �8�)�.

d. Carriage serial number. �T�h�i�s� �n�u�m�b�e�r� �a�p�p�e�a�r�s� �o�n� �a� �p�l�a�t�e� �o�n� 
�t�h�e� �r�i�g�h�t� �s�i�d�e� �o�f� �t�h�e� �t�o�p� �c�a�r�r�i�a�g�e� �(�f�i�g�.� �8�)�.

e. Equilibrator serial number. �T�h�e� �n�u�m�b�e�r� �a�p�p�e�a�r�s� �o�n� �a� �p�l�a�t�e� 
�s�c�r�e�w�e�d� �t�o� �t�h�e� �f�r�o�n�t� �h�e�a�d� �o�f� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r� �(�f�i�g�.� �9�)�.

f. Limber serial number (heavy carriage limber �M�2�)�.� �T�h�i�s� 
�n�u�m�b�e�r� �a�p�p�e�a�r�s� �o�n� �a� �n�a�m�e� �p�l�a�t�e� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �l�i�m�b�e�r� �l�i�f�t� �b�r�a�c�k�e�t� 
�(�f�i�g�.� �1�0�)�.

g. Limber serial number (heavy carriage limber MS). �T�h�i�s� 
�n�u�m�b�e�r� �a�p�p�e�a�r�s� �o�n� �a� �n�a�m�e�p�l�a�t�e� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �l�i�m�b�e�r� �l�i�f�t� �b�r�a�c�k�e�t� 
�(�f�i�g�.� �1�1�)�.

5. DIFFERENCE IN MODELS.
�a�.� �T�h�e� �1�5�5�-�m�m� �g�u�n�s� �M�l�,� �M�1�A�1�,� �a�n�d� �M�2� �c�a�n� �b�e� �m�o�u�n�t�e�d� �o�n� 

�e�i�t�h�e�r� �t�h�e� �M�l� �o�r� �M�1�A�1� �g�u�n� �c�a�r�r�i�a�g�e�s�.
�(�1�)� �T�h�e� �1�5�5�-�m�m� �g�u�n�s� �M�l� �a�n�d� �M�1�A�1� �a�r�e� �i�d�e�n�t�i�c�a�l� �w�i�t�h� �o�n�e� 

�e�x�c�e�p�t�i�o�n�,� �a�s� �f�o�l�l�o�w�s�:
�(�a�)� �T�h�e� �1�5�5�-�m�m� �g�u�n� �M�l� �h�a�s� �a� �b�r�e�e�c�h� �r�i�n�g� �b�u�s�h�i�n�g� �i�n�s�e�r�t�e�d� �i�n� 

�t�h�e� �b�r�e�e�c�h� �r�i�n�g�.� �T�h�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �f�e�m�a�l�e� �t�h�r�e�a�d�s� �a�r�e� �c�u�t� �i�n� 
�t�h�e� �b�r�e�e�c�h� �b�u�s�h�i�n�g�.

�1�0
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�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

RECOIL MECHANISM 
NAMEPLATE

CARRIAGE NAMEPLATE1 �R�A� �P�D� �1�0�2�3�9�1

�F�i�g�u�r�e� �8�  �� �R�e�c�o�i�l� �S�e�r�i�a�l� �N�u�m�b�e�r� �a�n�d� �C�a�r�r�i�a�g�e� �S�e�r�i�a�l� �N�u�m�b�e�r

�(�b�)� �T�h�e� �1�5�5�-�m�m� �g�u�n� �M�1�A�1� �d�o�e�s� �n�o�t� �h�a�v�e� �a� �b�r�e�e�c�h� �r�i�n�g� �b�u�s�h�i�n�g�;� 
�t�h�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �f�e�m�a�l�e� �t�h�r�e�a�d�s� �b�e�i�n�g� �c�u�t� �d�i�r�e�c�t�l�y� �i�n� �t�h�e� �b�r�e�e�c�h� 
�r�i�n�g�.

�(�c�)� �T�h�e� �1�5�5�-�m�m� �g�u�n� �M�2� �i�s� �s�i�m�i�l�a�r� �i�n� �c�o�n�s�t�r�u�c�t�i�o�n� �t�o� �t�h�e� �1�5�5�-�m�m� 
�g�u�n� �M�l�,� �i�.�e�.�,� �t�h�e� �b�r�e�e�c�h� �r�i�n�g� �i�s� �f�i�t�t�e�d� �w�i�t�h� �a� �b�r�e�e�c�h� �r�i�n�g� �b�u�s�h�i�n�g� �a�n�d� 
�t�h�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �f�e�m�a�l�e� �t�h�r�e�a�d�s� �a�r�e� �c�u�t� �i�n� �t�h�e� �b�r�e�e�c�h� �r�i�n�g� 
�b�u�s�h�i�n�g�.� �I�n� �a�d�d�i�t�i�o�n� �t�h�e� �1�5�5�-�m�m� �g�u�n� �M�2� �h�a�s� �a� �s�l�i�g�h�t�l�y� �l�a�r�g�e�r� 
�p�o�w�d�e�r� �c�h�a�m�b�e�r� �t�h�a�n� �t�h�e� �g�u�n�s� �M�l� �o�r� �M�1�A�1�.

�b�.� �T�h�e� �1�5�5�-�m�m� �g�u�n� �c�a�r�r�i�a�g�e� �M�l� �i�s�.� �t�h�e� �s�t�a�n�d�a�r�d� �c�a�r�r�i�a�g�e� �f�o�r� 
�t�h�e�s�e� �g�u�n�s�.� �T�h�e� �M�1�A�1� �c�a�r�r�i�a�g�e�s� �w�e�r�e� �t�h�e� �o�r�i�g�i�n�a�l� �t�e�s�t� �m�o�d�e�l�s� �r�e� 
�w�o�r�k�e�d� �t�o� �b�e� �p�r�a�c�t�i�c�a�l�l�y� �i�d�e�n�t�i�c�a�l� �w�i�t�h� �t�h�e� �M�l� �c�a�r�r�i�a�g�e�.� �D�i�f�f�e�r�e�n�c�e�s� 
�t�h�a�t� �r�e�m�a�i�n� �b�e�t�w�e�e�n� �t�h�e�s�e� �t�w�o� �m�o�d�e�l�s� �a�r�e� �m�a�n�u�f�a�c�t�u�r�i�n�g� �d�e�t�a�i�l�s�.

c. Recoil mechanism. �T�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �M�2�1� �(�f�o�r�m�e�r�l�y� 
�T�5�4�)� �u�s�e�d� �w�h�e�n� �m�o�u�n�t�i�n�g� �t�h�e� �1�5�5�-�m�m� �g�u�n�s� �o�n� �t�h�e� �g�u�n� �m�o�t�o�r� 
�c�a�r�r�i�a�g�e� �M�4�0� �i�s� �t�h�e� �s�a�m�e� �a�s� �t�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �M�3�A�1� �u�s�e�d� �w�i�t�h� 
�t�h�e� �1�5�5�-�m�m� �g�u�n�s� �o�n� �t�h�e� �h�e�a�v�y� �f�i�e�l�d� �c�a�r�r�i�a�g�e�,� �w�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �t�h�a�t� 
�t�h�e� �c�r�a�d�l�e� �l�o�c�k� �s�u�p�p�o�r�t�,� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �b�o�s�s� �a�n�d� �p�a�r�t� �o�f� �t�h�e� �s�u�p�p�o�r�t�i�n�g� 
�r�i�b�s� �h�a�v�e� �b�e�e�n� �r�e�m�o�v�e�d� �t�o� �o�b�t�a�i�n� �r�e�q�u�i�r�e�d� �d�e�p�r�e�s�s�i�o�n� �o�f� �t�h�e� �w�e�a�p�o�n�.� 
�T�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �M�2�1�,� �c�a�n�n�o�t� �b�e� �u�s�e�d� �o�n� �t�h�e� �h�e�a�v�y� �f�i�e�l�d� 
�c�a�r�r�i�a�g�e�.

d. Limbers. �T�h�e� �h�e�a�v�y� �c�a�r�r�i�a�g�e� �l�i�m�b�e�r�s� �M�2� �a�n�d� �M�S� �a�r�e� �e�n� 
�t�i�r�e�l�y� �d�i�f�f�e�r�e�n�t� �i�n� �d�e�s�i�g�n� �a�n�d� �o�p�e�r�a�t�i�o�n� �(�s�e�e� �p�a�r�s�.� �8�5� �a�n�d� �8�6�)�.
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�f�i�g�u�r�e� �9�  �� �E�q�u�i�l�i�b�r�a�t�o�r� �S�e�r�i�a�l� �N�u�m�b�e�r

�6�.� TABULATED DATA.

a. Data pertaining to 155-mm gun M2.
�(�1�)� �G�E�N�E�R�A�L�.� 

�W�e�i�g�h�t� �o�f� �g�u�n� �(�c�o�m�p�l�e�t�e� �w�i�t�h� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m�)�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �9�,�5�9�5� �I�b
�W�e�i�g�h�t� �o�f� �t�u�b�e� �a�s�s�e�m�b�l�y� �(�b�a�r�r�e�l�)�.� �.�.�.�.�.�.�.�.�.�.� �9�,�1�9�0� �I�b
�L�e�n�g�t�h� �o�f� �t�u�b�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�7�7�.�3�7� �i�n�.
�L�e�n�g�t�h� �o�f� �b�o�r�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�c�a�l�.� �.�4�5
�L�e�n�g�t�h� �o�f� �r�i�f�l�i�n�g� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�3�0�.�5�7� �i�n�.
�P�o�w�d�e�r� �p�r�e�s�s�u�r�e� �(�n�o�r�m�a�l� �p�r�e�s�s�u�r�e� �w�i�t�h� �m�a�x�i�m�u�m� �c�h�a�r�g�e

�i�n� �a� �n�e�w� �g�u�n�)� �I�b� �p�e�r� �s�q�u�a�r�e� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�0�,�0�0�0
�T�y�p�e� �o�f� �b�r�e�e�c�b�l�o�c�k� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �I�n�t�e�r�r�u�p�t�e�d� �s�c�r�e�w
�W�e�i�g�h�t� �o�f� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�0�5� �I�b�.
�T�y�p�e� �o�f� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �.�.�.� �.�.�.�.�.�.� �c�o�n�t�i�n�u�o�u�s� �p�u�l�l� �p�e�r�c�u�s�s�i�o�n� �h�a�m�m�e�r
�A�m�m�u�n�i�t�i�o�n� �.�.�.�.�.�.�.�.� �F�o�r� �c�o�m�p�l�e�t�e� �a�m�m�u�n�i�t�i�o�n� �d�a�t�a� �s�e�e� �s�e�c�t�i�o�n� �X�X�V�I�I�.

�(�2�)� �P�E�R�F�O�R�M�A�N�C�E�.
�M�u�z�z�l�e� �v�e�l�o�c�i�t�y� �(�a�v�e�r�a�g�e� �v�e�l�o�c�i�t�y� �w�i�t�h� �a� �n�e�w� �g�u�n� �i�n� �f�e�e�t� �p�e�r� �s�e�c�o�n�d�)�:� 

�S�h�e�l�l� �A�P� �(�M�a�x�i�m�u�m� �z�o�n�e� �c�h�a�r�g�e�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�,�7�4�5� �f�p�s
�S�h�e�l�l� �H�E� �(�M�a�x�i�m�u�m� �z�o�n�e� �c�h�a�r�g�e�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�,�8�0�0� �f�p�s

�R�a�n�g�e�:� �(�M�a�x�i�m�u�m�)
�A�P� �S�h�e�l�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�4�,�0�7�5�y�d
�H�E� �S�h�e�l�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�5�,�7�1�5� �y�d
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�F�i�g�u�r�e� �1�0�  �� �S�e�r�i�a�l� �N�u�m�b�e�r �� �H�e�a�v�y� �C�a�r�r�i�a�g�e� �L�i�m�b�e�r� �M�2

�R�a�t�e� �o�f� �f�i�r�e�:
�N�o�r�m�a�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �r�o�u�n�d� �1� �(�p�e�r� �2� �m�i�n�u�t�e�s�)

b. Data pertaining to carriage Ml or M1A1.

�(�1�)� �G�E�N�E�R�A�L�.� 
�W�e�i�g�h�t�s�:

�G�u�n� �a�n�d� �c�a�r�r�i�a�g�e� �(�f�i�r�i�n�g� �p�o�s�i�t�i�o�n�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�7�,�7�0�0� �I�b
�G�u�n� �a�n�d� �c�a�r�r�i�a�g�e� �(�c�o�m�p�l�e�t�e� �w�i�t�h� �a�c�c�e�s�s�o�r�i�e�s�,� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n�)� 

�(�M�2� �l�i�m�b�e�r�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�9�,�9�0�0� �I�b
�(�M�5� �l�i�m�b�e�r�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �3�0�,�1�0�0� �I�b

�B�o�g�i�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �5�,�3�7�5� �I�b
�D�i�m�e�n�s�i�o�n�s� �i�n� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n�,� �o�v�e�r�-�a�l�l�:� �(�w�i�t�h� �h�e�a�v�y� �c�a�r�r�i�a�g�e

�l�i�m�b�e�r� �M�2� �)� 
�L�e�n�g�t�h�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �3�4�%� �f�t
�W�i�d�t�h�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�:�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �9�8�%� �i�n�.
�H�e�i�g�h�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�1�0�2�V�4� �i�n�.

�D�i�m�e�n�s�i�o�n�s� �i�n� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n�,� �o�v�e�r�-�a�l�l�:� �(�w�i�t�h� �h�e�a�v�y� �c�a�r�r�i�a�g�e
�l�i�m�b�e�r� �M�S�)� 

�L�e�n�g�t�h� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �3�6�%� �i�n�.
�W�i�d�t�h� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �9�8�%� �i�n�.
�H�e�i�g�h�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�0�7� �i�n�.
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�F�i�g�u�r�e� �1�1�  �� �S�e�r�i�a�l� �N�u�m�b�e�r�  �� �H�e�a�v�y� �C�a�r�r�i�a�g�e� �L�i�m�b�e�r� �M�S

�T�o�w�e�d� �b�y� �(�w�i�t�h� �l�i�m�b�e�r�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�M�4� �t�r�a�c�t�o�r�,� �1�8�-�t�o�n�,� �h�i�g�h� �s�p�e�e�d
�(�w�i�t�h�o�u�t� �l�i�m�b�e�r�)� �s�e�m�i�-�t�r�a�i�l�e�d�.�.�.�.�.� �.�.�.� �T�r�u�c�k�,� �7�l�/�2� �t�o�n�,� �6�x�6�,

�w�i�t�h� �s�e�m�i�-�t�r�a�i�l�e�r
�R�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�:

�M�o�d�e�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �M�3�A�1
�M�a�x�i�m�u�m� �a�l�l�o�w�a�b�l�e� �r�e�c�o�i�l� �(�a�p�p�r�o�x�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0� �i�n�.
�T�y�p�e� �o�f� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �H�y�d�r�a�u�l�i�c
�T�y�p�e� �o�f� �c�o�u�n�t�e�r�r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �.�.�.�.�.�.�.�.� �H�y�d�r�o�p�n�e�u�m�a�t�i�c
�W�e�i�g�h�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �3�,�8�9�0� �I�b

�T�y�p�e� �o�f� �e�q�u�i�l�i�b�r�a�t�o�r� �.�.�.�.�.�.�.�.�.�.�:�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�:�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �.�P�n�e�u�m�a�t�i�c

�T�i�r�e�s�:
�T�y�p�e� �a�n�d� �s�i�z�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�1� �x� �2�0� �s�t�d
�T�y�p�e� �a�n�d� �s�i�z�e� �t�u�b�e�s� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�:�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�0� �x� �2�0� �s�t�d
�A�i�r� �p�r�e�s�s�u�r�e�:� �b�o�g�i�e� �a�s�s�e�m�b�l�y� �t�i�r�e�s� �(�n�o�r�m�a�l�:� �s�e�e� �p�a�r�.� �8�3�)� �.�.�.� �4�5� �p�s�i� 
�A�i�r� �p�r�e�s�s�u�r�e�:� �l�i�m�b�e�r� �a�s�s�e�m�b�l�y� �t�i�r�e�s� �(�n�o�r�m�a�l�:� �s�e�e� �p�a�r�.� �8�3�)�.�.�.�.� �6�5� �p�s�i
�B�r�a�k�e�s�,� �t�y�p�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �m�e�c�h�a�n�i�c�a�l�,� �a�i�r� �o�r� �m�a�n�u�a�l�l�y� �o�p�e�r�a�t�e�d
�W�h�e�e�l� �b�a�s�e� �o�f� �b�o�g�i�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�7� �i�n�.
�T�r�e�a�d� �(�c�e�n�t�e�r�-�t�o�-�c�e�n�t�e�r� �o�f� �i�n�s�i�d�e� �b�o�g�i�e� �w�h�e�e�l�s�)�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �6�2� �i�n�.

�(�c�e�n�t�e�r�-�t�o�-�c�e�n�t�e�r� �o�f� �o�u�t�s�i�d�e� �b�o�g�i�e� �w�h�e�e�l�s�)�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �8�8�V�i� �i�n�.
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�T�M� �9�-�3�5�0� �P�a�r�.� �6

�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n�_�_�_�_�_�_�_�_�_�_�_�_�_�_

�(�2�)� �P�E�R�F�O�R�M�A�N�C�E�.� 
�L�i�m�i�t�s� �o�f� �e�l�e�v�a�t�i�o�n�:

�M�a�x�i�m�u�m� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �6�3� �d�e�g� �2�0� �m�i�n
�D�e�p�r�e�s�s�i�o�n� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �m�i�n�u�s� �1� �d�e�g� �5�0� �m�i�n

�L�i�m�i�t�s� �o�f� �t�r�a�v�e�r�s�e� �i�n� �d�e�g�r�e�e�s� �r�i�g�h�t� �o�r� �l�e�f�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �3�0� �d�e�g
�E�l�e�v�a�t�i�o�n� �p�e�r� �t�u�r�n� �o�f� �h�a�n�d�w�h�e�e�l� �i�n� �m�i�l�s� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�3�.�1�0� �m�i�l�s
�D�i�a�m�e�t�e�r� �o�f� �c�i�r�c�l�e� �o�f� �e�m�p�l�a�c�e�m�e�n�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �3�7� �f�t
�T�r�a�v�e�r�s�e� �p�e�r� �t�u�r�n� �o�f� �h�a�n�d�w�h�e�e�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�0� �m�i�l�s

�(�3�)� �C�A�P�A�C�I�T�I�E�S�.
�R�e�c�o�i�l� �o�i�l�:

�R�e�s�e�r�v�e� �i�n� �r�e�p�l�e�n�i�s�h�e�r� �(�r�e�c�o�i�l�)� �(�n�o�r�m�a�l�)�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�1�%� �p�t
�R�e�s�e�r�v�e� �i�n� �r�e�c�u�p�e�r�a�t�o�r� �(�c�o�u�n�t�e�r�r�e�c�o�i�l�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2� �p�t

c. Data pertaining to 155-mm gun mount M13 �(�T�1�4�)�.

�(�1�)� �G�E�N�E�R�A�L�.� 
�M�o�u�n�t�e�d� �o�n� �g�u�n� �m�o�t�o�r� �c�a�r�r�i�a�g�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�M�4�0
�R�e�c�o�i�l� �M�e�c�h�a�n�i�s�m� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�M�2�1

�(�2�)� �P�E�R�F�O�R�M�A�N�C�E�.� 
�L�i�m�i�t�s� �o�f� �e�l�e�v�a�t�i�o�n�.

�M�a�x�i�m�u�m� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�5� �d�e�g
�D�e�p�r�e�s�s�i�o�n� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �m�i�n�u�s� �5� �d�e�g

�L�i�m�i�t�s� �o�f� �t�r�a�v�e�r�s�e�.
�R�i�g�h�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�8� �d�e�g
�L�e�f�t� �.�.�.�.�.�,�.�.�.�.�.�.�.�.�.�:�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�,�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�8� �d�e�g

 "� �T�o�t�a�l� �t�r�a�v�e�r�s�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �3�6� �d�e�g
�(�C�o�m�p�l�e�t�e� �d�a�t�a� �w�i�l�l� �b�e� �s�u�p�p�l�i�e�d� �w�h�e�n� �a�v�a�i�l�a�b�l�e�)� 

d. Data pertaining to limbers M2 and MS.
�M�2� �M�S

�W�i�d�t�h�,� �o�v�e�r�-�a�l�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �9�5�%� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�9�5� �i�n�.
�W�e�i�g�h�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�,�0�0�0� �l�b�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�2�,�2�0�0� �I�b
�T�i�r�e�s�:

�T�y�p�e� �a�n�d� �s�i�z�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�1� �x� �2�0� �s�t�d� �.�.�.�.�.�.�1�1� �x� �2�0� �s�t�d
�T�y�p�e� �a�n�d� �s�i�z�e� �t�u�b�e�s� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�1� �x� �2�0� �s�t�d�.�.�.�.�.�.�.�.�.�.�1�1� �x� �2�0� �s�t�d
e. Data pertaining to sighting equipment.

�A�i�m�i�n�g� �p�o�s�t� �M�l
�A�i�m�i�n�g� �p�o�s�t� �l�i�g�h�t� �M�1�4
�G�u�n�n�e�r�'�s� �q�u�a�d�r�a�n�t� �M�l� �o�r� �M�1�9�1�8
�P�a�n�o�r�a�m�i�c� �t�e�l�e�s�c�o�p�e� �M�1�2� �o�r� �M�5�A�5
�T�e�l�e�s�c�o�p�e� �m�o�u�n�t� �M�1�8�A�1
�Q�u�a�d�r�a�n�t� �m�o�u�n�t� �M�l
�I�n�s�t�r�u�m�e�n�t� �l�i�g�h�t� �M�S
�I�n�s�t�r�u�m�e�n�t� �l�i�g�h�t� �M�1�2
�I�n�s�t�r�u�m�e�n�t� �l�i�g�h�t� �M�1�9
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�_�_�_�_�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n�_�_�_�_�_�_�_�_�_�_�_�_�_�_

f. Data pertaining to fire control equipment.
�A�i�m�i�n�g� �c�i�r�c�l�e� �M�l
�B�a�t�t�e�r�y� �c�o�m�m�a�n�d�e�r�'�s� �t�e�l�e�s�c�o�p�e� �M�6�5

g. Data pertaining to firing platform Ml.
�T�o�t�a�l� �w�e�i�g�h�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �8�,�3�3�2� �I�b
�D�i�a�m�e�t�e�r� �a�c�r�o�s�s� �r�a�i�l�s� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�3�7� �f�t
�D�i�a�m�e�t�e�r� �o�f� �b�a�s�e� �r�i�n�g� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �5� �f�t� �7� �i�n�.
�D�i�a�m�e�t�e�r� �o�f� �p�i�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�0�f�t
�D�e�p�t�h� �o�f� �p�i�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�8� �i�n�.

h. Data pertaining to subcaliber equipment.

�(�1�)� �G�E�N�E�R�A�L�.� 
�M�o�d�e�l� �o�f� �g�u�n� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �M�1�9�1�6
�M�o�d�e�l� �o�f� �m�o�u�n�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �M�1�0
�W�e�i�g�h�t� �o�f� �g�u�n� �a�n�d� �m�o�u�n�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �8�8� �I�b
�L�e�n�g�t�h� �o�f� �b�o�r�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�9�.�1�3� �i�n�.
�C�a�l�i�b�e�r� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �3�7�-�m�m
�T�y�p�e� �o�f� �b�r�e�e�c�b�l�o�c�k� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �E�c�c�e�n�t�r�i�c� �s�c�r�e�w
�T�y�p�e� �o�f� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �T�r�i�g�g�e�r
�R�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�:

�T�y�p�e� �o�f� �r�e�c�o�i�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �H�y�d�r�o�s�p�r�i�n�g
�T�y�p�e� �o�f� �c�o�u�n�t�e�r�r�e�c�o�i�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �S�p�r�i�n�g
�M�a�x�i�m�u�m� �a�l�l�o�w�a�b�l�e� �r�e�c�o�i�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7� �t�o� �1�0� �i�n�.

�A�m�m�u�n�i�t�i�o�n ��F�o�r� �c�o�m�p�l�e�t�e� �a�m�m�u�n�i�t�i�o�n� �d�a�t�a�,� �s�e�e� �s�e�c�t�i�o�n� �X�X�V�I�I�.

�(�2�)� �P�E�R�F�O�R�M�A�N�C�E�.� 
�M�a�x�i�m�u�m� �r�a�t�e� �o�f� �f�i�r�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�3�5� �r�d�s� �p�e�r� �m�i�n�.
�R�a�n�g�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�,�9�0�0� �y�d
�M�u�z�z�l�e� �v�e�l�o�c�i�t�y� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�,�2�7�6� �f�p�s

�S�e�c�t�i�o�n� �I�I�I� 

�T�O�O�L�S�,� �P�A�R�T�S�,� �A�N�D� �A�C�C�E�S�S�O�R�I�E�S

7. ORGANIZATIONAL SPARE PARTS. �A� �s�e�t� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 
�s�p�a�r�e� �p�a�r�t�s� �i�s� �s�u�p�p�l�i�e�d� �t�o� �t�h�e� �u�s�i�n�g� �a�r�m�s� �f�o�r� �f�i�e�l�d� �r�e�p�l�a�c�e�m�e�n�t� �o�f� �t�h�o�s�e� 
�p�a�r�t�s� �m�o�s�t� �l�i�k�e�l�y� �t�o� �b�e�c�o�m�e� �b�r�o�k�e�n�,� �w�o�r�n�,� �o�r� �o�t�h�e�r�w�i�s�e� �u�n�s�e�r�v�i�c�e�a�b�l�e�.� 
�T�h�e� �s�e�t� �w�i�l�l� �b�e� �k�e�p�t� �c�o�m�p�l�e�t�e� �b�y� �r�e�q�u�i�s�i�t�i�o�n�i�n�g� �n�e�w� �p�a�r�t�s� �f�o�r� �t�h�o�s�e� 
�u�s�e�d�.� �T�h�e� �p�a�r�t�s� �c�o�m�p�r�i�s�i�n�g� �t�h�e� �s�e�t� �a�r�e� �l�i�s�t�e�d� �b�e�l�o�w� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� 
�o�n�l�y�;� �t�h�i�s� �l�i�s�t� �w�i�l�l� �n�o�t� �b�e� �u�s�e�d� �f�o�r� �r�e�q�u�i�s�i�t�i�o�n�i�n�g�.� �T�h�e� �a�u�t�h�o�r�i�t�y� �u�p�o�n� 
�w�h�i�c�h� �r�e�q�u�i�s�i�t�i�o�n�s� �a�r�e� �b�a�s�e�d� �i�s� �S�N�L� �D�-�2�4�.
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�S�p�a�r�*� �P�o�r�t� �M�M�*� �M�a�r�k� �F�i�g�u�r�t� �N�o�.� 

�F�O�R� �G�U�N�,� �1�5�5�-�M�M�.� �M�2

�G�A�S�K�E�T�,� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �p�l�u�g�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�3�2�S� �8�1
�M�E�C�H�A�N�I�S�M�,� �f�i�r�i�n�g�,� �M�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �C�7�0�4�8�5� �8�6
�P�A�D�,� �g�a�s� �c�h�e�c�k�,� �o�b�t�u�r�a�t�o�r� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �C�7�0�4�8�4� �8�1
�P�L�U�G�,� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�2�4�1� �8�1
�R�I�N�G�,� �i�n�n�e�r�,� �o�b�t�u�r�a�t�o�r� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�1�9�1�6�1� �8�1
�R�I�N�G�,� �s�p�l�i�t�,� �f�r�o�n�t�,� �o�b�t�u�r�a�t�o�r� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�1�6�3�3�5�6� �8�1
�R�I�N�G�,� �s�p�l�i�t�,� �r�e�a�r�,� �o�b�t�u�r�a�t�o�r� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�1�6�3�3�5�7� �8�1

�F�O�R� �C�A�R�R�I�A�G�E�,� �G�U�N�,� �1�5�5�-�M�M�,� �M�l

�G�A�S�K�E�T�,� �w�h�e�e�l� �h�u�b� �c�a�p�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�1�5�9�9�2�7� �1�0�2
�W�H�E�E�L�,� �a�s�s�e�m�b�l�y� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �C�7�1�0�7�1�5�4� �1�0�2

�F�O�R� �M�O�U�N�T�,� �G�U�N�,� �1�5�5�-�M�M�,� �T�1�4� 

�N�o�n�e� �a�u�t�h�o�r�i�z�e�d�.

�F�O�R� �U�M�B�E�R�,� �C�A�R�R�I�A�G�E�,� �H�E�A�V�Y�,� �M�2

�N�o�n�e� �a�u�t�h�o�r�i�z�e�d�.

�F�O�R� �L�I�M�B�E�R�,� �C�A�R�R�I�A�G�E�,� �H�E�A�V�Y�,� �M�S

�P�I�N�,� �s�a�f�e�t�y�,� �c�l�a�m�p� �b�o�l�t� �n�u�t�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�7�1�0�4�6�8�0�  �

�F�O�R� �M�E�C�H�A�N�I�S�M�,� �R�E�C�O�I�L�,� �1�5�5�-�M�M� �G�U�N�,� �M�3� �A�N�D� �M�3�A�1� 

�N�o�n�e� �a�u�t�h�o�r�i�z�e�d�.

�F�O�R� �P�L�A�T�F�O�R�M�,� �F�I�R�I�N�G�,� �1�5�5�-�M�M� �G�U�N�,� �M�l

�B�A�S�E�,� �t�r�a�i�l� �c�l�a�m�p� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�7�2�0�1�6�5�7� �5�7
�B�O�L�T�,� �s�p�e�c�i�a�l� �h�i�n�g�e� �w�/�s�h�o�u�l�d�e�r�,� �1�J�4�-�7�N�C�-�2�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�7�1�5�9�4�2�4�  �
�N�U�T�,� �h�e�x�.�,� �s�e�m�i�-�f�i�n�.�,� �H�-�H�N�C�-�2� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�2�0�0�8�0�  �
�N�U�T�,� �h�e�x�.�,� �s�e�m�i�-�f�i�n�.�,� �1�-�8�N�C�-�2� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�2�0�0�8�3�  �
�N�U�T�,� �h�e�x�.�,� �s�e�m�i�-�f�i�n�.�,� �1�5�4�-�7�N�C�-�2� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�2�0�0�9�0�  �
�P�L�A�N�K�,� �s�u�p�p�o�r�t�,� �i�n�n�e�r� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�7�2�0�1�7�3�4�  �
�P�L�A�N�K�,� �s�u�p�p�o�r�t�,� �i�n�t�e�r�m�e�d�i�a�t�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�7�2�0�1�7�3�5�  �
�P�L�A�N�K�,� �s�u�p�p�o�r�t�,� �o�u�t�e�r� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�7�2�0�1�7�3�3�  �
�P�L�A�T�E�,� �r�u�b�b�i�n�g�,� �b�a�s�e�,� �t�r�a�i�l� �c�l�a�m�p�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�7�1�5�9�4�2�8�  �
�S�C�R�E�W�,� �b�a�s�e� �t�i�m�b�e�r� �s�u�p�p�o�r�t�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�7�2�0�1�7�0�0�  �
�S�C�R�E�W�,� �c�a�p�,� �h�e�x�-�h�d�.�,� �H�-�H�N�C�-�2� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0�2�8�1�6�  �
�S�C�R�E�W�,� �c�a�p�,� �h�e�x�-�h�d�.�,� �1�-�8�N�C�-�2� �x� �2�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �D�7�2�0�1�2�9�3�  �
�W�A�S�H�E�R�,� �b�e�v�e�l�e�d� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�7�2�0�1�7�4�1�  �
�W�A�S�H�E�R�,� �l�o�c�k�,� �3�/�4�x�%�x�^�6�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�0�3�3�2�6�  �
�W�A�S�H�E�R�,� �l�o�c�k�,� �r�e�g�.�,� �%� �x� �i�%�4� �x� �%�2� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�0�3�3�2�5�  �
�W�A�S�H�E�R�,� �l�o�c�k�,� �r�e�g�.�,� �%� �x� �Y�4� �x� �%�a� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�0�3�3�2�6�  �
�W�A�S�H�E�R�,� �l�o�c�k�,� �r�e�g�.�,� �1� �x� �<�K�6� �x� �5�4� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�2�1�3�2�6�  �
�W�A�S�H�E�R�,� �l�o�c�k�,� �r�e�g�.�,� �1�5�4� �x� �%�«� �x� �5�4� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�3�1�0�3�5�  �� �'
�W�A�S�H�E�R�,� �p�l�a�i�n�,� �%� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�0�6�2�6�7�  �
�F�O�R� �L�O�C�K�,� �F�I�R�I�N�G�,� �M�1�7

�H�A�M�M�E�R�,� �f�i�r�i�n�g� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�:�.�.�.�.�.�.�.�.�.�,�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�2�9�0�4�2�6� �9�1
�P�I�N�,� �f�a�c�e� �p�l�a�t�e� �r�e�t�a�i�n�i�n�g�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�7�1�5�7�5�0�4� �9�1
�P�I�N�,� �f�i�r�i�n�g� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�3�3�8�2�4�6� �9�1
�P�L�A�T�E�,� �f�a�c�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�7�1�5�7�5�0�5� �9�1
�S�P�R�I�N�G�,� �f�i�r�i�n�g� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�3�3�8�2�6�2� �9�1
�S�P�R�I�N�G�,� �f�i�r�i�n�g� �p�i�n� �r�e�t�u�r�n� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�3�3�8�2�2�2� �9�1
�S�P�R�I�N�G�,� �p�u�l�l� �r�o�d� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�7�1�5�7�5�4�4� �9�1
�T�R�I�P�P�E�R�,� �f�i�r�i�n�g� �h�a�m�m�e�r�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�2�9�0�4�3�3�  �
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�P�a�r�s�.� �7�-�8 �T�M� �9�-�3�5�0

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

�R�A� �P�D� 22825

�F�i�g�u�r�e� �1�4�  �� �L�o�a�d�i�n�g� �T�r�a�y

Piece Mark �F�i�g�u�r�e� �N�o�.

�8�7

�-� �8�7� 
�8�7� 

�8�7� 
�8�7� 
�8�7� 
�8�7� 
�8�7

�S�p�a�r�e� �P�a�r�t

�F�O�R� �M�E�C�H�A�N�I�S�M�,� �F�I�R�I�N�G�,� �M�l� 
�G�U�I�D�E�,� �f�i�r�i�n�g� �p�i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�1�2�2�5�6
�H�O�L�D�E�R�,� �p�r�i�m�e�r� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �B�8�0�5�8
�P�I�N�,� �f�i�r�i�n�g� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�1�2�2�5�8
�P�L�U�N�G�E�R�,� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �l�o�c�k�i�n�g�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�2�S�6�2�S
�S�C�R�E�W�,� �s�e�t�,� �s�a�f�e�t�y�,� �J�4�-�2�0�N�C�-�3� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�:�.�.�.�.�.�.�.�.� �A�1�2�2�6�0
�S�H�O�E�,� �f�i�r�i�n�g� �p�i�n� �h�o�u�s�i�n�g� �s�e�t� �s�c�r�e�w�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�1�2�2�6�8
�S�P�R�I�N�G�,� �f�i�r�i�n�g� �p�i�n� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�^�.�.�.�.�.�.�.�.�.�,�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�1�2�2�6�1
�S�P�R�I�N�G�,� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �l�o�c�k�i�n�g� �p�l�u�n�g�e�r�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �A�2�5�6�2�6

8. ACCESSORIES.

�,� �a�.� �A�c�c�e�s�s�o�r�i�e�s� �i�n�c�l�u�d�e� �t�h�e� �t�o�o�l�s� �a�n�d� �e�q�u�i�p�m�e�n�t� �r�e�q�u�i�r�e�d� �f�o�r� �s�u�c�h� 
�d�i�s�a�s�s�e�m�b�l�i�n�g� �a�n�d� �a�s�s�e�m�b�l�i�n�g� �a�s� �t�h�e� �u�s�i�n�g� �a�r�m� �i�s� �a�u�t�h�o�r�i�z�e�d� �t�o� �p�e�r� 
�f�o�r�m�,� �a�n�d� �f�o�r� �t�h�e� �c�l�e�a�n�i�n�g� �a�n�d� �p�r�e�s�e�r�v�a�t�i�o�n� �o�f� �t�h�e� �g�u�n�,� �c�a�r�r�i�a�g�e�,� 
�m�o�u�n�t�,� �l�i�m�b�e�r�s�,� �f�i�r�i�n�g� �p�l�a�t�f�o�r�m�,� �s�i�g�h�t�i�n�g� �a�n�d� �f�i�r�e� �c�o�n�t�r�o�l� �e�q�u�i�p�m�e�n�t�,� 
�a�m�m�u�n�i�t�i�o�n�,� �e�t�c�.� �T�h�e�y� �a�l�s�o� �i�n�c�l�u�d�e� �c�h�e�s�t�s�,� �c�o�v�e�r�s�,� �t�o�o�l� �r�o�l�l�s�,� �a�n�d� 
�o�t�h�e�r� �i�t�e�m�s� �n�e�c�e�s�s�a�r�y� �t�o� �p�r�o�t�e�c�t� �t�h�e� �m�a�t�e�r�i�e�l� �w�h�e�n� �i�t� �i�s� �n�o�t� �i�n� �u�s�e�,� �o�r� 
�w�h�e�n� �t�r�a�v�e�l�i�n�g�.� �A�c�c�e�s�s�o�r�i�e�s� �s�h�o�u�l�d� �n�o�t� �b�e� �u�s�e�d� �f�o�r� �p�u�r�p�o�s�e�s� �o�t�h�e�r� 
�t�h�a�n� �a�s� �p�r�e�s�c�r�i�b�e�d�,� �a�n�d� �w�h�e�n� �n�o�t� �i�n� �u�s�e� �s�h�o�u�l�d� �b�e� �p�r�o�p�e�r�l�y� �s�t�o�r�e�d�.

�b�.� �T�h�e� �a�c�c�e�s�s�o�r�i�e�s� �p�r�o�v�i�d�e�d� �w�i�t�h� �e�a�c�h� �w�e�a�p�o�n� �a�r�e� �l�i�s�t�e�d� �b�e�l�o�w�;� 
�t�h�o�s�e� �i�s�s�u�e�d� �t�o� �t�h�e� �b�a�t�t�e�r�y� �m�e�c�h�a�n�i�c� �a�r�e� �l�i�s�t�e�d� �i�n� �s�e�c�t�i�o�n� �X�I�I�,� �S�p�e�c�i�a�l� 
�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �T�o�o�l�s� �a�n�d� �E�q�u�i�p�m�e�n�t�.� �I�f� �i�t� �b�e�c�o�m�e�s� �n�e�c�e�s�s�a�r�y� �t�o� �r�e� 
�p�l�a�c�e� �a� �b�r�o�k�e�n� �o�r� �m�i�s�s�i�n�g� �a�c�c�e�s�s�o�r�y�,� �t�h�i�s� �l�i�s�t� �s�h�o�u�l�d� �b�e� �c�h�e�c�k�e�d� �w�i�t�h� 
�S�N�L� �D�-�2�4�,� �w�h�i�c�h� �i�s� �t�h�e� �a�u�t�h�o�r�i�t�y� �f�o�r� �r�e�q�u�i�s�i�t�i�o�n�i�n�g�.
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�T�M� �9�-�3�5�0 �P�a�r�.� �8

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

�A�c�c�e�s�s�o�r�y �F�i�g�-� 
�N�o�.

�P�i�e�c�e� �M�a�r�k
�o�r� 

�F�e�d�.� �S�t�o�c�k� �N�o�.

�F�O�R� �G�U�N�,� �1�5�5�-�M�M�,� �M�1�A�2

�B�E�L�T�,� �p�r�i�m�e�r�,� �M�8� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �D�7�2�2�5�4�9�0� �'�  �
�B�O�O�K�,� �A�r�t�y�.� �G�u�n�,� �O�.�O�.� �F�o�r�m

�5�8�2�5� �(�b�l�a�n�k�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�2�  �� �T�o� �k�e�e�p� �r�e�c�o�r�d�s�.
�B�R�U�S�H�,� �b�o�r�e�,� �M�1�3�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�2� �C�7�3�7�3�4� �U�s�e�d� �w�i�t�h� �c�l�e�a�n�i�n�g� �s�t�a�f�f

�t�o� �c�l�e�a�n� �a�n�d� �o�i�l� �b�o�r�e� 
�o�r� �g�u�n� �(�s�e�e� �p�a�r�.� �9�.�)� 

�C�O�V�E�R�,� �b�o�r�e� �b�r�u�s�h� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�3� �C�7�6�5�1�3�  �
�C�O�V�E�R�,� �b�r�e�e�c�h� �e�n�d�,� �M�2�1�1�.�.�.�.�.�.� �D�4�0�7�8�6�  �
�C�O�V�E�R�,� �g�u�n� �b�o�o�k�,� �M�5�3�9�.�.�.�.�.�.�.�.�.�.� �C�7�2�2�8�9�0�6�  �
�C�O�V�E�R�,� �m�u�z�z�l�e�,� �M�3�1�4�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �D�4�0�5�5�5�  �
�G�A�G�E�,� �h�e�a�d�s�p�a�c�e�,� �f�i�r�i�n�g� �m�e�c�h�a� 

�n�i�s�m�,� �M�l� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�G�-�2�0�0�-�7�0�0� �C�h�e�c�k� �h�e�a�d�s�p�a�c�e� �b�e� 
�t�w�e�e�n� �f�i�r�i�n�g� �m�e�c�h�a� 
�n�i�s�m� �a�n�d� �o�b�t�u�r�a�t�o�r� 
�s�p�i�n�d�l�e� �p�l�u�g�.� 

�H�E�A�D�,� �r�a�m�m�e�r�,� �l�o�a�d�i�n�g�.�.�.�.�.�.�.�.�.�.�.�.� �1�2� �B�1�0�8�5�8�5�  �
�L�A�N�Y�A�R�D�,� �f�i�r�i�n�g�,� �6� �f�t�.�,� �M�1�2�.�.�.�.� �1�3� �B�6�7�8�0� �T�o� �f�i�r�e� �g�u�n�.
�R�A�M�M�E�R�,� �c�l�e�a�n�i�n�g� �a�n�d� �u�n� 

�l�o�a�d�i�n�g�,� �M�7� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�2� �C�5�7�1�1�2�  �
�R�E�A�M�E�R�,� �c�a�r�b�-�S�.�,� �h�a�n�d�,� �p�r�i� 

�m�e�r� �s�e�a�t� �c�l�e�a�n�i�n�g�,� �s�p�i�r�a�l�,� �f�l�u�t�e�,� 
�w�/�w�o�o�d� �h�a�n�d�l�e�,� �d�i�a�m�.� �s�m�a�l�l� 
�e�n�d� �0�.�3�2�1� �i�n�.�,� �d�i�a�m�.� �l�a�r�g�e� �e�n�d
�0�.�3�6�2� �i�n�.�,� �l�e�n�g�t�h� �o�v�e�r�-�a�l�l� �7� �i�n�.�.�.� �1�2� �4�1�-�R�-�5�0�1�-�8�0�  �� 

�R�E�F�L�E�C�T�O�R�,� �b�r�e�e�c�h� �.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�3� �C�7�2�8�6�3�  �
�R�E�F�L�E�C�T�O�R�,� �m�u�z�z�l�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�3� �C�6�6�0�2�8�  �
�S�I�G�H�T�,� �b�o�r�e�,� �b�r�e�e�c�h� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �'� �4�1�-�S�-�3�6�3�6�-�2�2�0�  �
�S�I�G�H�T�,� �b�o�r�e�,� �m�u�z�z�l�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�S�-�3�6�4�6�-�1�0�0�  �
�S�T�A�F�F�-�S�E�C�T�I�O�N� �(�4�6�5�4� �i�n�.� 

�l�o�n�g�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�2� �C�5�5�1�9�9� �U�s�e�d� �w�i�t�h� �b�o�r�e� �b�r�u�s�h�,
�r�a�m�m�e�r�,� �a�n�d� �r�a�m�m�e�r� 
�h�e�a�d�.� 

�T�A�R�G�E�T�,� �t�e�s�t�i�n�g�,� �1�5�5�-�m�m� �g�u�n
�c�a�r�r�i�a�g�e� �M�l�,� �s�i�z�e� �3�6� �x� �2�6� �i�n�.�.�.� �l�-�T�-�2�8�3�-�3�7�5�  �� 

�T�E�C�H�N�I�C�A�L� �M�A�N�U�A�L� �9�-�3�5�0�  ��  �� 
�T�O�O�L�,� �c�l�e�a�n�i�n�g�,�'�v�e�n�t�,� �d�r�i�l�l� �b�i�t

�t�y�p�e�,� �d�i�a�m�.� �o�f� �b�i�t� �0�.�2�0�6� �i�n�.�.�.�.�.� �1�2� �4�1�-�T�-�3�0�8�1�-�1�2�0� �T�o� �c�l�e�a�n� �o�b�t�u�r�a�t�o�r� �s�p�i�n� 
�d�l�e� �v�e�n�t�.� 

�T�R�A�Y�,� �l�o�a�d�i�n�g�,� �M�l�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�4� �D�3�6�8�4�0�  �
�W�R�E�N�C�H�,� �o�p�e�n� �e�n�d�,� �s�t�g�h�t�.�,� 

�h�d�l�e�.�,�'� �s�t�g�h�t�.� �o�p�n�g�.� �s�g�l�e�-�h�d�.�,� 
�w�/�p�i�c�k� �o�n� �o�t�h�e�r� �e�n�d�,� �s�i�z�e� �o�f� 
�o�p�n�g�.� �2�.�0�5� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�2� �4�1�-�W�-�1�5�9�6�-�5�0� �F�o�r� �i�n�t�e�r�c�h�a�n�g�i�n�g� �a�n�d

�t�i�g�h�t�e�n�i�n�g� �f�u�z�e�.� �A�l�s�o� 
�u�s�e�d� �t�o� �s�e�t� �f�u�z�e� �t�o� 
�"�D�E�L�A�Y�"� �o�r� �"�S�U�-� 
�P�E�R�Q�U�I�C�K�.�"

�W�R�E�N�C�H�,� �s�p�a�n�n�e�r�,� �f�a�c�e�,� �O�r�d� 
�n�a�n�c�e� �d�e�s�i�g�n�,� �t�y�p�e� �2�-�p�i�n�,� �c�.� �t�o� 
�c�.�-�o�f� �p�i�n�s� �0�.�8�7�5� �i�n�.� �1�2� �4�1�-�W�-�3�2�4�8�-�2�5�1� �T�o� �d�i�s�a�s�s�e�m�b�l�e� �f�i�r�i�n�g

�m�e�c�h�a�n�i�s�m�.
�W�R�E�N�C�H�,� �t�u�b�u�l�a�r�,� �p�r�o�n�g�e�d�,� 

�s�g�l�e�.� �e�n�d�,� �O�.�D�.� �!�3�/�i�s� �i�n�.�,� �l�e�n�g�t�h� 
�2�.�2�5� �i�n�.�.� �N�o�.� �o�f� �p�r�o�n�g�s� �2�.�.�.�.�.�.�.�.�.�.� �1�2� �4�1�-�W�-�3�7�3�6�-�1�5�0� �F�o�r� �c�r�a�n�k�s�h�a�f�t� �n�u�t�.

�*�W�h�e�n� �t�h�e� �a�c�c�e�s�s�o�r�y�'�s� �u�s�e� �i�s� �n�o�t� �i�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� �a�c�c�e�s�s�o�r�y� 
�h�a�s� �g�e�n�e�r�a�l� �u�s�e�.
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�P�a�r�.� �8� �T�M� �9�-�3�5�0

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

�R�A� �P�D� �8�0�1�9�1

�f�i�g�u�r�e� �1�5�  �� �B�l�a�c�k�o�u�t� �L�i�g�h�t�-�s�y�s�t�e�m

Acctiiory �F�i�g�.� 
�N�o�.

 "�) "�»� �M�a�r�k� 

�F�i�d�.� �S�t�o�c�k� �N�o�.
*U»

�F�O�R� �C�A�R�R�I�A�G�E�,� �G�U�N�,� �1�5�5�-�M�M�,� �M�l� �A�N�D� �M�1�A�1

�B�A�R�,� �c�r�o�w�,� �p�i�n�c�h�-�p�o�i�n�t�,� �s�i�z�e� �3�/�4
�x� �3�0� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�6� �4�1�-�B�-�1�6�8�  �

�B�A�R�,� �c�r�o�w�,� �p�i�n�c�h�-�p�t�.�,� �d�i�a�m�.� �o�f
�s�t�o�c�k� �l�*�/�4� �i�n�.�,� �l�e�n�g�t�h� �6�0� �i�n�.�.�.�.�.�.�.� �1�6� �4�1�-�B�-�1�7�S�  �

�B�U�C�K�E�T�,� �m�e�t�a�l�,� �g�a�l�v�.�,� �h�e�a�v�y
�w�e�i�g�h�t�,� �c�a�p�.� �1�4� �q�t�s�.�,� �g�a�g�e� �1�4�.�.�.�.� �1�6� �4�2�-�B�-�2�5�5�2�0�  �

�C�H�E�S�T�,� �t�o�o�l�,� �e�m�p�t�y�,� �m�e�t�a�l�,� 
�h�e�i�g�h�t� �l�l�^�e� �>�"�-�.� �l�e�n�g�t�h� �1�3�J�4� 
�i�n�.�,� �w�i�d�t�h� �2�8�l�/�»� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�C�-�8�5�7�-�3�3�S�  �

�C�O�V�E�R�,� �b�o�g�i�e� �l�i�f�t�i�n�g� �s�c�r�e�w�,� 
�M�5�0�7� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�8� �D�3�3�7�5�9� �.�  �

�C�O�V�E�R�,� �c�a�m�,� �e�l�e�v�a�t�i�n�g� �b�r�a�k�e�,� 
�M�5�1�4� �.�.�.�.�.�.�:�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�8� �C�7�6�3�S�2�  �

�C�O�V�E�R�,� �(�o�v�e�r�-�a�l�l�)�,� �M�1�0�2�.�.�.�.�.�.�.�.� �D�9�1�3�8�2�  �
�E�X�T�R�A�C�T�O�R�,� �c�o�t�t�e�r� �p�i�n�'�,� �I�g�t�h�.

�7� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�9� �4�1�-�E�-�5�2�5�  �
�F�I�L�L�E�R�,� �c�r�a�d�l�e� �g�u�i�d�e�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �D�3�9�0�0�1� �'� �C�l�a�m�p�e�d� �i�n� �c�r�a�d�l�e� �g�u�i�d�e�s

�w�h�e�n� �g�u�n� �i�s� �r�e�t�r�a�c�t�e�d� 
�t�o� �p�r�e�v�e�n�t� �d�i�r�t� �f�r�o�m� 
�a�c�c�u�m�u�l�a�t�i�n�g� �o�n� �c�r�a� 
�d�l�e� �g�u�i�d�e� �w�h�e�n� �t�r�a�v�e�l� 
�i�n�g�.

�G�U�I�D�E�,� �W�a�r� �D�e�p�t�.�,� �l�u�b�r�.�,� �N�o�.
�1�0� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�  �

 When the accessory©s use is not indicated, the nomenclature is self-explanatory or the accessory 
has general use.
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�P�a�r�.� �8

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

�T�M� �9�-�3�5�0

JACK, W/LEVER 
41-J-H9-35

�F�i�g�u�r�e� �1�7�  �� �J�a�c�k�s�,� �w�/�L�e�v�e�r�s

�R�A� �P�D� �5�7�5�2�6

CH EST-4 1 -C-857-330 -R-2705-4 1

�F�i�g�u�r�e� �1�8�  �� �T�o�o�l�s� �a�n�d� �A�c�c�e�s�s�o�r�i�e�s� 

�2�4

�R�A� �P�D� �1�0�3�1�6�9



�T�M� �9�-�3�5�0 �P�a�r�.� �8

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

�P�i�e�c�e� �M�a�r�k� 
�A�c�c�e�s�s�o�r�y� �F�i�g�.� �o�r

�N�o�.� �F�e�d�.� �S�t�o�c�k� �N�o�.

�F�O�R� �C�A�R�R�I�A�G�E�,� �G�U�N�,� �1�5�5�-�M�M�,� �M�l�,� �A�N�D� �M�I�A�1� �(�C�o�n�t�d�.�)

�G�U�N�,� �l�u�b�r�.�,� �p�u�s�h�-�t�y�p�e�,� �h�y� 
�d�r�a�u�l�i�c�,� �7� �o�z�.� �c�a�p�.�,� �M�2�,� �c�o�m� 
�p�l�e�t�e� �(�A�r�t�i�l�l�e�r�y�)

�O�R
�G�U�N�,� �l�u�b�r�.�,� �h�a�n�d� �o�p�e�r�a�t�i�n�g�,� 

�p�u�s�h� �t�y�p�e�,� �M�l�,� �c�o�m�p�l�e�t�e� 
�w�/�e�x�t�e�n�s�i�o�n� �(�4�1�-�E�-�4�8�5�)�.�.�.�.�.�.�.�.

�H�A�M�M�E�R�,� �m�a�c�h�s�.�,� �b�a�l�l� �p�e�e�n�,� 
�w�e�i�g�h�t� �1�%� �I�b�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0

�H�O�I�S�T�,� �c�h�a�i�n�,� �r�t�c�.�,� �l�e�v�e�r� �t�y�p�e�,� 
�c�a�p�.� �1�5�4� �t�o� �3� �t�o�n�s�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�2�1� �4�1�-�G�-�1�3�4�4

�4�1�-�G�-�1�3�4�1�-�8

�4�1�-�H�-�S�2�4

�4�1�-�H�-�2�1�1�5

�J�A�C�K�,� �r�t�c�.� �l�e�v�e�r�,� �a�u�t�o�m�a�t�i�c�,
�c�a�p� �1�5� �t�o�n�s�,� �c�l�o�s�e�d� �h�e�i�g�h�t� �3�5
�i�n�.�,� �r�i�s�e� �2�4�%� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�7� �4�1�-�J�-�1�4�9�-�3�5

�J�A�C�K�,� �r�t�c�.� �l�e�v�e�r�,� �a�u�t�o�m�a�t�i�c�,� �3
�t�o�n�s�,� �w�/�l�e�v�e�r� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�7� �4�1�-�J�-�1�4�7�-�6�5

�L�I�G�H�T� �-� �S�Y�S�T�E�M�,� �b�l�a�c�k�o�u�t�,
�6�-�8� �v�.�,� �4�5� �f�t�.� �c�a�b�l�e�,� �c�o�m�p�e�t�e�.�.� �1�5� �C�9�0�8�0�2

�L�O�C�K�,� �b�o�g�i�e� �l�i�f�t�i�n�g� �s�c�r�e�w�.�.�.�.�.�.�.�.�.�.� �1�6� �4�1�-�L�-�1�6�1�0�-�3�5

�O�I�L�E�R�,� �S�.�,� �s�i�g�h�t�,� �s�p�o�u�t�,� �p�u�s�h
�b�o�t�t�o�m�,� �c�a�p�.� �%� �p�t�.�,� �l�e�n�g�t�h� �o�f
�s�p�o�u�t� �4� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�1� �1�3�-�O�-�1�5�0�3

�P�A�U�L�I�N�,� �c�a�n�v�a�s�,� �s�i�z�e� �1�2� �x� �1�2
�f�t�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�8� �D�3�7�5�8�9

�P�L�I�E�R�S�,� �s�i�d�e� �c�u�t�t�i�n�g�,� �f�l�a�.�t� �n�o�s�e�,
�l�e�n�g�t�h� �o�v�e�r�-�a�l�l� �8� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�P�-�1�9�7�7

�R�O�L�L�,� �t�o�o�l�,� �c�a�n�v�a�s�,� �e�m�p�t�y�,� �M�4�,
�s�i�z�e� �2�6� �x� �3�0� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�R�-�2�7�0�5�-�5

�S�C�R�E�W�D�R�I�V�E�R�,� �c�o�m�m�o�n�,
�n�o�r�m�a�l� �d�u�t�y�,� �s�g�l�e�.� �g�r�i�p�,� �l�e�n�g�t�h
�o�f� �b�l�a�d�e� �6� �i�n�.�,� �w�i�d�t�h� �o�f� �b�l�a�d�e
�f�/�1�6� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�W�-�1�1�0�4

�S�C�R�E�W�D�R�I�V�E�R�,� �j�e�w�e�l�e�r�s�'�,
�w�o�o�d� �h�a�n�d�l�e�,� �l�e�n�g�t�h� �o�f� �b�l�a�d�e
�2� �i�n�.�,�w�i�d�t�h� �o�f� �b�l�a�d�e� �0�.�1�2�5� �i�n�.�.�.� �2�0� �4�1�-�S�-�1�3�3�9� 

�S�C�R�E�W�D�R�I�V�E�R�,� �m�a�c�h�s�.�,� �e�x� 
�t�r�a� �h�e�a�v�y� �d�u�t�y�,� �w�o�o�d� �i�n�s�e�r�t
�h�a�n�d�l�e�,� �l�e�n�g�t�h� �o�f� �b�l�a�d�e� �5� �i�n�.�,
�w�i�d�t�h� �o�f� �b�l�a�d�e� �y�t� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�S�-�1�3�8�5

�S�L�E�D�G�E�,� �b�l�a�c�k�s�m�i�t�h�s�'�,� �d�b�l�e�.
�f�a�c�e�d�,� �w�e�i�g�h�t� �1�0� �I�b�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�6� �4�1�-�S�-�3�7�2�6

�S�T�R�A�P�,� �w�e�b�b�i�n�g�,� �w�i�d�t�h� �1�%�,
�l�e�n�g�t�h� �6�4� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �Q�A�D�X�1�D�K

�W�R�E�N�C�H�,� �a�d�j�.�,� �c�r�e�s�c�e�n�t�,� �t�y�p�e�,
�s�g�l�e�-�e�n�d�.�,� �l�e�n�g�t�h� �8� �i�n�.�,� �j�a�w
�o�p�n�g�.� �1�5�/�i�f�,� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�4�8�6

�W�R�E�N�C�H�,� �a�d�j�.�,� �c�r�e�s�c�e�n�t� �t�y�p�e�,
�s�g�l�e�-�e�n�d�.�,� �l�e�n�g�t�h� �1�5� �i�n�.�,� �j�a�w

�i�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�  "� �4�1�-�W�-�4�8�9

 "�U�s�e

�T�o� �r�e�t�r�a�c�t� �t�h�e� �g�u�n� �f�r�o�m� 
�a�n�d� �r�e�s�t�o�r�e� �i�t� �t�o� �t�r�a�v� 
�e�l�i�n�g� �p�o�s�i�t�i�o�n�.

�P�l�a�c�e�d� �a�r�o�u�n�d� �m�u�z�z�l�e� 
�e�n�d� �o�f� �g�u�n� �w�h�e�n� �t�r�a�v� 
�e�l�i�n�g�.

�T�o� �p�r�e�v�e�n�t� �t�h�e� �t�w�o� �b�o�g�i�e� 
�l�i�f�t�i�n�g� �s�c�r�e�w�s� �f�r�o�m� 
�t�u�r�n�i�n�g� �d�u�r�i�n�g� �t�r�a�v�e�l�.

*When the accessory©s use is not indicated, the nomenclature is self-explanatory or the accessory 
has general use.
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�T�M� �9�-�3�5�0 �P�a�r�.� �8

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

�A�c�c�e�s�s�o�r�y �F�i�g�.� 
�N�o�.

�P�i�e�c�e� �M�a�r�k� 

�F�e�d�.� �S�l�o�c�k� �N�o�.

�F�O�R� �C�A�R�R�I�A�G�E�,� �G�U�N�,� �1�5�5�-�M�M�,� �M�l�,� �A�N�D� �M�1�A�1� �(�C�o�n�t�d�.�)

�W�R�E�N�C�H�,� �p�i�n�t�l�e� �b�o�l�t� �n�u�t�,� �h�e�x�.
�o�p�n�g�.� �2�l�%�6 �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�9� �4�1�-�W�-�1�6�3�7

�W�R�E�N�C�H�,� �r�t�c�.�,� �r�e�v�e�r�s�i�b�l�e�,� �o�f�f� 
�s�e�t� �h�a�n�d�l�e�,� �h�e�x�.�,� �o�p�n�g�.�,� �s�i�z�e� �o�f� 
�o�p�n�g�.� �4� �i�n�.�,� �l�e�n�g�t�h� �6�2�^�2� �i�n�.�.�.�.�.�.�.�2�3� �4�1�-�W�-�1�9�8�9�-�6�0�0

�1�9� �4�1�-�W�-�1�9�8�9�-�3�2�0
�W�R�E�N�C�H�,� �r�t�c�.�,� �r�e�v�e�r�s�i�b�l�e�,� �s�q�-� 

�o�p�n�g�.�,� �s�i�z�e� �3�/�>� �i�n�.�,� �l�e�n�g�t�h� �1�8� �i�n�.

�(�C�o�m�p�o�s�e�d� �o�f�:�  "

�I� �G�E�A�R�,� �w�r�e�n�c�h�,� �r�t�c�.�,� �r�e� 
�v�e�r�s�i�b�l�e�,� �s�q�-�o�p�n�g�.�,� �f�l�a�t� 
�t�y�p�e�,� �s�i�z�e� �3�/�4� �i�n�.� �(�4�1�-�G�-� 
�5�8�6�-�4�0�)

�I� �H�A�N�D�L�E�,� �w�r�e�n�c�h�,� �r�t�c�.�,� 
�r�e�v�e�r�s�i�b�l�e�,� �l�e�n�g�t�h� �1�8� �i�n�.� 
�(�4�1�-�H�-�1�5�4�8�-�4�0�0�)� �)

�W�R�E�N�C�H�,� �s�e�t� �o�r� �c�a�p� �s�c�r�e�w� 
�(�h�o�l�l�o�w� �h�e�a�d�)�,� �h�e�x�.�,� �p�l�u�g� �t�y�p�e�,� 
�r�e�g�.� �s�h�o�r�t� �a�r�m� �s�e�r�i�e�s�,� �h�e�x�.� 
�d�i�a�m�.�,� �%�2� �i�n�.�,� �s�c�r�e�w� �s�i�z�e� �s�e�t� 
�N�o�.� �1�0�,� �c�a�p� �N�o�.� �5�-�6�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�9� �4�1�-�W�-�2�4�4�9

�W�R�E�N�C�H�,� �s�e�t� �o�r� �c�a�p� �s�c�r�e�w� 
�(�h�o�l�l�o�w� �h�e�a�d�)�,� �h�e�x�.�,� �p�l�u�g� �t�y�p�e�,� 
�r�e�g�.� �s�h�o�r�t� �a�r�m� �s�e�r�i�e�s�,� �h�e�x�.� 
�d�i�a�m�.� �l�/�t� �m�-�>� �s�c�r�e�w� �s�i�z�e� �N�o�.� �5�4� 
�i�n�.�,� �c�a�p� �N�o�.� �8�,� �s�o�c�k�e�t� �N�o�.� �1�0� 
�f�l�a�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �s�e�t� �o�r� �c�a�p� �s�c�r�e�w� 
�(�h�o�l�l�o�w� �h�e�a�d�)�,� �h�e�x�.�,� �p�l�u�g� 
�t�y�p�e�,� �r�e�g�u�l�a�r� �s�h�o�r�t� �a�r�m� �s�e�r�i�e�s�,� 
�h�e�x�.� �d�i�a�m�.� �^�f�y�e� �i�n�.�,� �s�c�r�e�w� �s�i�z�e� 
�s�e�t� �%� �i�n�,�,� �c�a�p� �$�4� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�9

�4�1�-�W�-�2�4�5�0

�4�1�-�W�-�2�4�5�2

�T�w�o� �o�f� �t�h�e�s�e� �w�r�e�n�c�h�e�s� 
�a�r�e� �p�r�o�v�i�d�e�d� �t�o� �t�u�r�n� 
�t�h�e� �b�o�g�i�e� �l�i�f�t�i�n�g� �s�c�r�e�w�s� 
�t�o� �r�a�i�s�e� �o�r� �l�o�w�e�r� �t�h�e� 
�b�o�t�t�o�m� �c�a�r�r�i�a�g�e�.� �T�h�e�y� 
�a�r�e� �s�e�c�u�r�e�d� �b�y� �c�l�i�p�s� �t�o� 
�t�h�e� �o�u�t�s�i�d�e� �o�f� �t�h�e� 
�t�r�a�i�l�s�.� �T�w�o� �s�p�r�i�n�g�-� 
�l�o�a�d�e�d� �d�o�g�s� �u�n�d�e�r� 
�n�e�a�t�h� �t�h�e� �c�o�v�e�r� �a�r�e� �a�c� 
�t�u�a�t�e�d� �b�y� �a� �l�e�v�e�r�.� �A� 
�l�a�t�c�h� �o�n� �t�h�e� �o�u�t�s�i�d�e� �o�f� 
�t�h�e� �c�o�v�e�r� �o�p�e�r�a�t�e�s� �t�h�e� 
�l�e�v�e�r� �t�o� �e�n�g�a�g�e� �o�n�e� �o�f� 
�t�h�e� �d�o�g�s� �w�i�t�h� �a� �g�e�a�r�e�d� 
�n�u�t�,� �t�h�u�s� �c�h�a�n�g�i�n�g� �t�h�e� 
�d�i�r�e�c�t�i�o�n� �o�f� �r�o�t�a�t�i�o�n�.

�P�e�r�i�o�d�i�c�a�l�l�y� �r�e�m�o�v�e� �t�h�e� 
�c�o�v�e�r� �a�n�d� �c�l�e�a�n� �a�n�y� 
�d�i�r�t� �w�h�i�c�h� �m�a�y� �h�a�v�e� 
�a�c�c�u�m�u�l�a�t�e�d� �i�n� �t�h�e� �i�n� 
�t�e�r�i�o�r� �o�f� �t�h�e� �w�r�e�n�c�h�.

�"�W�h�e�n� �t�h�e� �a�c�c�e�s�s�o�r�y�'�!� �u�s�e� �I�t� �n�o�t� �I�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� �a�c�c�e�s�s�o�r�y� 
�h�a�i� �g�e�n�e�r�a�l� �u�s�e�.
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�T�M� �9�-�3�5�0 �P�a�r�.� �8

�P�a�r�t� �O�n�e�  � �* "� �I�n�t�r�o�d�u�c�t�i�o�n

�A�c�c�e�s�s�o�r�y fig.
�N�o�.

�P�i�e�c�e� �M�a�r�k
�o�r� 

�F�e�d�.� �S�t�o�c�k� �N�o�.

�F�O�R� �C�A�R�R�I�A�G�E�,� �G�U�N�,� �1�5�5�-�M�M�,� �M�l�,� �A�N�D� �M�1�A�1� �(�C�o�n�t�d�.�)

�W�R�E�N�C�H�,� �s�o�c�k�e�t�,� �r�e�c�o�i�l� �r�o�d
�n�u�t�,� �h�e�x�.� �o�p�n�g�.�,� �s�i�z�e� �4�5�4� �i�n�.�.�.�.�.� �1�9� �4�1�-�W�-�2�6�2�5

�W�R�E�N�C�H�,� �w�h�e�e�l� �b�e�a�r�i�n�g� �n�u�t�,� 
�d�b�l�e�.�-�e�n�d�.�,� �o�c�t�a�g�o�n� �o�p�n�g�s�.�,� 
�s�i�z�e� �o�f� �o�p�n�g�s�.� �3�^�6� �i�n�.� �a�n�d� 
�y�/�l� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�2�6�1�2�-�2�5

�F�O�R� �M�O�U�N�T�,� �G�U�N�,� �1�5�5�-�M�M�,� �M�l� �3

�A�D�A�P�T�E�R�,� �S�.� �(�p�l�u�g�)�,� �o�i�l� �f�i�l�l�i�n�g�,� 
�r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�,� �d�i�a�m�.� �h�e�x�.� 
�h�e�a�d� �3�/�t� �i�n�.�,� �o�v�e�r�-�a�l�l� �l�e�n�g�t�h� 
�I�n�/�l�6� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0� �4�1�-�A�-�2�6�-�S�O�O

•Use

�T�o� �a�d�j�u�s�t� �w�h�e�e�l� �b�e�a�r�i�n�g� 
�o�u�t�e�r� �j�a�m� �n�u�t�s� �a�n�d� �t�h�e� 
�n�u�t� �a�n�d� �d�o�w�e�l� �a�s�s�e�m� 
�b�l�i�e�s�.

�B�A�R�,� �c�r�o�w�,� �p�i�n�c�h� �p�o�i�n�t�,� �s�i�z�e� 
�x� �3�0� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�1�6� �4�1�-�B�-�1�6�8

�C�A�P�,� �o�i�l� �s�c�r�e�w� �f�i�l�l�e�r� �(�g�u�n�)�.�.�.�.�.�.�.�.� �7�0� �4�1�-�C�-�3�9�5�-�6�2�S

�C�H�E�S�T�,� �o�i�l� �p�u�m�p� �M�l�6�,� �w�/�b�a�s�i�c� 
�c�o�n�t�e�n�t�s

�(�C�o�m�p�o�s�e�d� �o�f�:

�1� �C�H�E�S�T�,� �o�i�l� �p�u�m�p�,� �w�o�o�d�,� 
�S�.� �r�e�i�n�f�o�r�c�e�d�,� �w�/�o� �c�o�n� 
�t�e�n�t�s�,� �M�1�6� �(�4�1�-�C�-�7�3�8�-� 
�5�5�0�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�1� �F�U�N�N�E�L�,� �c�o�p�p�e�r�,� �w�/�o� 
�s�t�r�a�i�n�e�r�,� �c�a�p�.� �^� �p�t�.� 
�(�4�1�-�F�-�3�5�8�0�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�1� �H�O�S�E�,� �g�a�s�o�l�i�n�e� �a�n�d� �o�i�l�,� 
�n�o�n�-�m�e�t�a�l�l�i�c�,� �h�i�g�h� �t�e�m�p�,� 
�r�e�s�i�s�t�i�n�g� �c�o�m�p�l�e�t�e� �w�/�c�o�u�-� 
�p�l�i�n�g�s�,� �l�e�n�g�t�h� �1�2�0� �i�n�.�,� 
�e�n�d�s� �t�h�r�e�a�d�e�d� �l�/�4� �i�n�.�,� �e�n�d�s� 
�t�h�r�e�a�d�e�d� �5�4� �i�n�.�-�1�8�N�P�T� 
�a�n�d� �H�-�2� �7�N�P�T� �(�3�3�-�H�-� 
�5�3�5�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�1� �P�U�M�P�,� �h�y�d�r�a�u�l�i�c�,� �o�i�l�,� 
�M�3� �(�l�l�-�P�-�5�7�6�-�3�0�0�)�.�.�,�.�.�.�.�.�.�.� �7�0

�1� �R�U�L�E� �S�.�,� �f�l�e�x�i�b�l�e�,� �l�e�n�g�t�h� 
�3�0� �c�m�,� �g�r�a�d�.� �o�n�e� �e�d�g�e� 
�m�m�,� �o�t�h�e�r� �6�4�t�h�s� �(�4�1�-�R�-� 
�2�9�0�9�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�1� �W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� 
�1�5�"�,� �d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� 
�e�n�d�,� �n�o�r�m�a�l� �d�u�t�y�,� �a�l�l�o�y�-� 
�S�.�,� �s�i�z�e� �o�f� �o�p�n�g�.� �?�4� �x� �l�%�g� 
�i�n�.� �(�4�1�-�W�-�1�0�1�2�)�)� �.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�F�o�r� �f�i�l�l�i�n�g� �r�e�c�o�i�l� �s�y�s�t�e�m�.

�*�W�h�e�n� �t�h�e� �a�c�c�e�s�s�a�r�y�'�s� �u�s�e� �i�s� �n�o�t� �i�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� �a�c�c�e�s�s�o�r�y� 
�h�a�s� �g�e�n�e�r�a�l� �u�s�e�.
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�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

OILER-13-0-1503

�F�i�g�u�r�e� �2�1�  �� �T�o�o�l�s� �a�n�d� �A�c�c�e�s�s�o�r�i�e�s

Accessory �f�i�g�.
�N�o�.

Piece Mark
�o�r� 

�F�e�d�.� �S�t�o�c�k� �N�o�.

�R�A� �P�D� �1�0�3�1�7�0

*Use

�F�O�R� �M�O�U�N�T�,� �G�U�N�,� �1�5�5�-�M�M� �M�1�3� �(�C�o�r�r�t�d�.�)

�C�O�V�E�R�,� �c�a�m�,� �e�l�e�v�a�t�i�n�g� �b�r�a�k�e�,� 
�M�5�1�4� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �C�7�6�3�5�2

�C�O�V�E�R�,� �g�u�n�,� �o�v�e�r�-�a�l�l�,� �M�1�0�2� 
�c�o�m�p�l�e�t�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �D�9�1�3�8�2

�C�Y�L�I�N�D�E�R�,� �g�a�s� �f�i�l�l�e�d�,� �c�o�m� 
�p�r�e�s�s�e�d� �g�a�s�,� �M�l�,� �O�.�D�.� �%�e� �i�n�-�.� 
�l�e�n�g�t�h� �5�6�3�/�i�(�i� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �,� �5�1�-�C�-�2�2�S�S

�G�U�I�D�E�,� �W�a�r� �D�e�p�t�.�,� �l�u�b�r�.�,� �N�o�.
�1�0� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�  �

�G�U�N�,� �l�u�b�r�.�,� �p�u�s�h� �t�y�p�e�,� �h�y�d�r�a�u� 
�l�i�c�,� �7� �o�z�.� �c�a�p�.�,� �M�2�,� �c�o�m�p�l�e�t�e� 
�(�A�r�t�i�l�l�e�r�y�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�1� �4�1�-�G�-�1�3�4�4

�O�R

�G�U�N�,� �l�u�b�r�.�,� �h�a�n�d� �o�p�e�r�a�t�i�n�g�,� 
�p�u�s�h� �t�y�p�e�,� �M�l�,� �c�o�m�p�l�e�t�e� 
�w�/�e�x�t�e�n�s�i�o�n� �(�4�1�-�E�-�4�8�S�)� �.�.�.�.�.�.�.�.� �4�1�-�G�-�1�3�4�1�-�8

�O�I�L�E�R�,� �S�.�,� �s�i�g�h�t�,� �s�p�o�u�t�,� �p�u�s�h� 
�b�o�t�t�o�m�,� �c�a�p�.� �%� �p�t�.�,� �l�e�n�g�t�h� �o�f� 
�s�p�o�u�t� �4� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�1� �1�3�-�O�-�1�5�0�3

�R�E�L�E�A�S�E�,� �g�a�g�e�,� �p�r�e�s�s�u�r�e�,� �f�i�l�l� 
�i�n�g� �a�n�d� �d�r�a�i�n� �v�a�l�v�e�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0� �4�S�-�R�-�3�6�5�0

�F�o�r� �a�d�j�u�s�t�i�n�g� �e�q�u�i�l�i�b�r�a�-� 
�t�o�r� �p�r�e�s�s�u�r�e�.

 "�W�h�e�n� �t�h�e� �a�c�c�e�s�s�o�r�y�'�s� �u�s�e� �i�s� �n�o�t� �i�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� �a�c�c�e�s�s�o�r�y� 
�h�a�s� �g�e�n�e�r�a�l� �u�s�e�.
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�_�_�_�_�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n�_�_�_�_�_�_�_�_�_�_�_�_�_�_
�P�i�e�c�e� �M�a�r�k

�A�c�c�e�s�s�o�r�y� �F�i�g�.� �o�r� �*�U�s�e� 
�N�o�.� �F�e�d�.� �S�l�o�c�k� �N�o�.

�F�O�R� �M�O�U�N�T�,� �G�U�N�,� �1�5�5�-�M�M�,� �M�1�3� �(�C�o�n�t�d�.�)

�R�O�L�L�,� �t�o�o�l�,� �c�a�n�v�a�s�,� �e�m�p�t�y�,� �M�4�,
�s�i�z�e� �2�6� �x� �3�0� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�R�-�2�7�0�5�-�S�  �

�S�C�R�E�W�D�R�I�V�E�R�,� �c�o�m�m�o�n�,� 
�n�o�r�m�a�l� �d�u�t�y�,� �s�g�l�e�.� �g�r�i�p�,� �l�e�n�g�t�h� 
�o�f� �b�l�a�d�e� �6� �i�n�.�,� �w�i�d�t�h� �o�f� �b�l�a�d�e� 
 "�Y�l�B� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�S�-�1�1�0�4�  �

�S�C�R�E�W�D�R�I�V�E�R�,� �m�a�c�h�s�.�,� �e�x� 
�t�r�a� �h�e�a�v�y� �d�u�t�y�,� �w�o�o�d� �i�n�s�e�r�t� 
�h�a�n�d�l�e�,� �l�e�n�g�t�h� �o�f� �b�l�a�d�e� �5� �i�n�.�,� 
�w�i�d�t�h� �o�f� �b�l�a�d�e� �]�/�2� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�S�-�1�3�8�5�  �

�W�R�E�N�C�H�,� �a�d�j�.�,� �c�r�e�s�c�e�n�t� �t�y�p�e�,� 
�s�g�l�e�-�e�n�d�.�,� �l�e�n�g�t�h� �8� �i�n�.� �j�a�w� 
�o�p�n�g�.� �^�>�/�w� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�4�8�6�  �

�W�R�E�N�C�H�,� �a�d�j�.�,� �c�r�e�s�c�e�n�t� �t�y�p�e�,� 
�s�g�l�e�-�e�n�d�.�,� �l�e�n�g�t�h� �1�5� �i�n�.�,� �j�a�w� 
�o�p�n�g�.� �l�H�/�H�j� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�4�8�9�  �

�W�R�E�N�C�H�,� �r�t�c�.�,� �r�e�v�e�r�s�i�b�l�e�,� �s�q�-� 
�o�p�n�g�.�,� �s�i�z�e� �1�5�4� �i�n�.�,� �l�e�n�g�t�h� �2�4� 
�i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�1�9�8�9�-�4�4�0�  �

�(�C�o�m�p�o�s�e�d� �o�f�:

�1� �G�E�A�R�,� �w�r�e�n�c�h�,� �r�t�c�.�,� �r�e� 
�v�e�r�s�i�b�l�e�,� �s�q�-�o�p�n�g�.�,� �f�l�a�t� 
�t�y�p�e� �(�4�1�-�G�-�5�8�6�-�1�6�0�)

�1� �H�A�N�D�L�E�,� �w�r�e�n�c�h�,� �r�t�c�.�,� 
�r�e�v�e�r�s�i�b�l�e�,� �l�e�n�g�t�h� �2�4� �i�n�.� 
�(�4�1�-�H�-�1�5�4�8�-�6�0�0�)�)

�W�R�E�N�C�H�,� �s�e�t� �o�r� �c�a�p� �s�c�r�e�w� 
�(�h�o�l�l�o�w� �h�e�a�d�)�,� �h�e�x�.�,� �p�l�u�g� 
�t�y�p�e�,� �r�e�g�.� �s�h�o�r�t� �a�r�m� �s�e�r�i�e�s�,� 
�h�e�x�.� �d�i�a�m�.� �%�o� �i�n�.�,� �s�c�r�e�w� �s�i�z�e� 
�s�e�t� �N�o�.� �1�0�,� �s�c�r�e�w� �s�i�z�e� �c�a�p� �N�o�.� 
�5� �a�n�d� �N�o�.� �6�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�9� �4�1�-�W�-�2�4�4�9�  �

�W�R�E�N�C�H�,� �s�e�t� �o�r� �c�a�p� �s�c�r�e�w� 
�(�h�o�l�l�o�w� �h�e�a�d�)�,� �h�e�x�.�,� �p�l�u�g� 
�t�y�p�e�,� �r�e�g�u�l�a�r� �s�h�o�r�t� �a�r�m� �s�e�r�i�e�s�,� 
�h�e�x�.� �d�i�a�m�.� �l�/�&� �i�n�.�,� �s�c�r�e�w� �s�i�z�e� 
�s�e�t� �5�4� �i�n�.�,� �c�a�p� �N�o�.� �8� �s�o�c�k�e�t� 
�N�o�.� �1�0� �f�l�a�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�2�4�S�O�  �

�W�R�E�N�C�H�,� �s�e�t� �o�r� �c�a�p� �s�c�r�e�w� 
�(�h�o�l�l�o�w� �h�e�a�d�)�,� �h�e�x�.�,� �p�l�u�g� 
�t�y�p�e�,� �r�e�g�.� �s�h�o�r�t� �a�r�m� �s�e�r�i�e�s�,� 
�h�e�x�.�,� �d�i�a�m�.� �:�H�o� �i�n�.�,� �s�c�r�e�w� �s�i�z�e� 
�s�e�t� �3�/�s� �i�n�.�,� �s�c�r�e�w� �s�i�z�e� �c�a�p� �5�4� 
�i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�9� �4�1�-�W�-�2�4�S�2�  �

�W�R�E�N�C�H�,� �s�o�c�k�e�t�,� �r�e�c�o�i�l� �r�o�d
�n�u�t�,� �h�e�x�.� �o�p�n�g�.�,� �s�i�z�e� �4�5�4� �i�n�.�.�.�.�.� �1�9� �4�1�-�W�-�2�6�2�5�  �

�F�O�R� �U�M�B�E�R�,� �C�A�R�R�I�A�G�E�,� �H�E�A�V�Y�,� �M�2

�N�o�n�e� �a�u�t�h�o�r�i�z�e�d�.

*When the accessory©s use is not indicated, the nomenclature is self-explanatory or the accessory 
has general use.
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�A�c�c�e�s�s�o�r�y� �F�i�g�.� �o�r� �*�U�s�e� 
�N�o�.� �F�e�d�.� �S�t�o�c�k� �N�o�.

�F�O�R� �L�I�M�B�E�R�,� �C�A�R�R�I�A�G�E�,� �H�E�A�V�Y�,� �M�S

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�°�,� 
�d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �a�l�l�o�y�-�S�.�,� �s�i�z�e� �o�f� �o�p�n�g�s�.� 
�1� �a�n�d� �1�%�6� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�1�0�2�4�-�2�  �

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�°�,� 
�d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �c�a�r�b�-�S�.�,� �s�i�z�e� �o�f� �o�p�n�g�s�.� 
�l�Y�s� �a�n�d� �l�r�/�2� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�1�0�6�S�-�4�0�  �

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�°�,� 
�d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �c�a�r�b�-�S�.�,� �s�i�z�e� �o�f� �o�p�n�g�s�.� 
�1�%� �a�n�d� �l�l�/�B� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�1�0�6�5�-�2�2�0�  �

�W�R�E�N�C�H�,� �t�u�b�u�l�a�r�,� �d�b�l�e�.� �e�n�d�,� 
�h�e�x� �o�p�n�g�s�.� �S�V�i�g� �a�n�d� �3�%�e� �i�n�.�,� 
�l�e�n�g�t�h� �9� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�3�7�2�7�-�4�3�  �

�F�O�R� �P�L�A�T�F�O�R�M�,� �F�I�R�I�N�G�,� �I�5�5�-�M�M� �G�U�N�,� �M�l

�C�H�E�S�T�,� �t�o�o�l�,� �e�m�p�t�y�,� �m�e�t�a�l�,� 
�O�r�d�n�a�n�c�e� �d�e�s�i�g�n�,� �w�/�o� �p�a�r�t�i�r� 
�t�i�o�n�s�,� �i�n�s�i�d�e� �h�e�i�g�h�t�,� �i�n�.� �1�1� �M�e�,� 
�i�n�s�i�d�e� �w�i�d�t�h�,� �i�n�.� �1�3�5�4�,� �i�n�s�i�d�e� 
�l�e�n�g�t�h�,� �i�n�.� �2�8�%�,� �m�a�t�e�r�i�a�l� �S�.�.�.� �1�8� �4�1�-�C�-�8�S�7�-�3�3�0�  �

�F�I�L�E�,� �A�.�S�.�,� �m�i�l�l�,� �t�y�p�e� �A�,� �c�u�t� 
�b�a�s�t�.�,� �l�e�n�g�t�h� �p�o�i�n�t� �t�o� �s�h�o�u�l�d�e�r� 
�1�0� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�;�.�.�.�.�.�.�.� �1�8� �4�1�-�F�-�1�1�5�7�  �

�F�I�L�E�,� �A�.�S�.�,� �t�h�r�e�e� �s�q�.�,� �c�u�t� �b�a�s�t�.�,
�l�e�n�g�t�h� �p�o�i�n�t� �t�o� �s�h�o�u�l�d�e�r� �8� �i�n�.�.�.� �4�1�-�F�-�1�5�5�3�  �

�H�A�N�D�L�E�,� �s�l�e�d�g�e�,� �l�e�n�g�t�h� �3�6� �i�n�.�.�.� �4�1�-�H�-�1�4�8�9�  �
�P�L�I�E�R�S�,� �s�i�d�e�-�c�u�t�t�.�,� �f�l�a�t�-�n�o�s�e�,

�o�v�e�r�-�a�l�l�,� �8� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�P�-�1�9�7�7�  �
�S�C�R�E�W�D�R�I�V�E�R�,� �c�o�m�m�o�n�,� 

�n�o�r�m�a�l� �d�u�t�y�,� �s�g�l�e�.� �g�r�i�p�,� �l�e�n�g�t�h� 
�o�f� �b�l�a�d�e� �6� �i�n�.�,� �w�i�d�t�h� �o�f� �b�l�a�d�e� 
�%�e� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�S�-�1�1�0�4�  �

�S�L�E�D�G�E�,� �b�l�a�c�k�s�m�i�t�h�s�'�,� �d�o�u�b�l�e�-� 
�f�a�c�e�d�,� �w�e�i�g�h�t� �1�0� �I�b�s�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �1�6� �4�1�-�S�-�3�7�2�6�  �

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�°�,� 
�d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �a�l�l�o�y�-�S�.�,� �s�i�z�e� �o�f� �o�p�e�n�i�n�g�s� 
�H�a�n�d� �1� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�1�0�1�9�-�5�0�  �

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�°�,� 
�d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �a�l�l�o�y�-�S�.�,� �s�i�z�e� �o�f� �o�p�e�n�i�n�g�s� 
�1�5�4� �a�n�d� �!�5�/�i�6� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�1�0�2�8�  �

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�°�,� 
�d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �a�l�l�o�y�-�S�.�,� �s�i�z�e� �o�f� �o�p�e�n�i�n�g�s� 
�\�V�i� �a�n�d� �\�*�/�&� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�1�0�3�6�-�5�  �

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�°�,� 
�s�g�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �a�l�l�o�y�-�S�.�,� �s�i�z�e� �o�f� �o�p�e�n�i�n�g�s� 
�\�V�l� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�1�3�1�4�  �

�*�W�h�e�n� �t�h�e� �a�c�c�e�s�s�o�r�y�'�s� �u�s�e� �i�s� �n�o�t� �i�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� �a�c�c�e�s�s�o�r�y� 
�h�a�s� �g�e�n�e�r�a�l� �u�s�e�.

�3�3



�P�a�r�s�.� �8�-�9 �T�M� �9�-�3�5�0

�P�a�r�t� �O�n�e�  �� �I�n�t�r�o�d�u�c�t�i�o�n

�R�A� �P�D� �8�6�5�5�3

�F�i�g�u�r�e� �2�3�  �� �B�o�g�i�e� �L�i�f�t�i�n�g� �S�c�r�e�w� �W�r�e�n�c�h

 "�U�s�e
�P�i�e�c�e� �M�a�r�k� 

�A�c�c�e�s�s�o�r�y� �F�i�g�.� �o�r
�N�o�.� �F�e�d�.� �S�t�o�c�k� �N�o�.

�F�O�R� �P�L�A�T�F�O�R�M�,� �F�I�R�I�N�G�,� �1�5�5�-�M�M� �G�U�N�,� �M�l� �(�C�o�n�t�d�.�)� 

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�°�,
sgle. head, open end, normal
duty, carb-S., size of opening
�3�-�5�4� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�1�4�3�0�  �

WRENCH, screw, monkey,
�m�e�t�a�l� �h�a�n�d�l�e�,� �j�a�w� �o�p�n�g�.� �s�i�z�e
�1�2� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�W�-�2�3�5�3�  �

9. MODIFICATION OF BORE BRUSH M13. �T�h�e� �c�l�e�a�n�i�n�g� �c�h�a�r� 
�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �l�e�n�g�t�h� �o�f� �s�e�r�v�i�c�e� �o�f� �t�h�e� �b�o�r�e� �b�r�u�s�h� �M�1�3� �c�a�n� �b�e� �i�m� 
�p�r�o�v�e�d� �b�y� �s�l�i�g�h�t� �m�o�d�i�f�i�c�a�t�i�o�n�.

�a�.� �R�e�m�o�v�e� �n�u�t�s� �a�n�d� �l�o�c�k� �w�a�s�h�e�r�s� �f�r�o�m� �t�h�e� �f�r�o�n�t� �f�a�c�e� �o�f� �b�o�r�e� 
�b�r�u�s�h�,� �a�n�d� �t�h�e� �h�o�l�d�i�n�g� �r�i�n�g� �f�r�o�m� �t�h�e� �b�r�u�s�h� �b�o�d�y�;� �t�h�e�n� �r�e�m�o�v�e� �t�h�e� 
�c�o�i�l�e�d� �b�r�u�s�h� �i�n�s�e�r�t�.

�b�.� �S�e�p�a�r�a�t�e� �t�h�e� �c�o�i�l� �o�f� �t�h�e� �b�r�u�s�h� �a�n�d�,� �u�s�i�n�g� �a� �p�a�i�r� �o�f� �t�i�n�s�m�i�t�h� 
�s�h�e�a�r�s�,� �t�r�i�m� �t�h�e� �b�r�i�s�t�l�e�s� �o�f�f� �l�e�v�e�l� �w�i�t�h� �t�h�e� �c�h�a�n�n�e�l� �o�n� �t�w�o� �f�u�l�l� �c�o�i�l�s�,� 
�o�n�e� �o�n� �e�a�c�h� �s�i�d�e� �o�f� �t�h�e� �m�i�d�d�l�e� �c�o�i�l�,� �a�s� �s�h�o�w�n� �i�n� �f�i�g�u�r�e� �2�2�.

�c�.� �T�h�e� �s�t�e�e�l� �c�h�a�n�n�e�l�s� �g�r�i�p� �f�o�r� �b�r�i�s�t�l�e�s� �m�u�s�t� �n�o�t� �b�e� �c�u�t� �o�r� �m�o�d�i�f�i�e�d�.� 

�d�.� �R�e�a�s�s�e�m�b�l�e� �t�h�e� �p�a�r�t�s� �i�n� �r�e�v�e�r�s�e� �o�r�d�e�r� �o�f� �d�i�s�a�s�s�e�m�b�l�y�.

 "�W�h�e�n� �t�h�e� �a�c�c�e�s�s�o�r�y�'�s� �u�s�e� �i�s� �n�o�t� �i�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� �a�c�c�e�s�s�o�r�y� 
�h�a�s� �g�e�n�e�r�a�l� �u�s�e�.
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�T�M� �9�-�3�5�0� �P�a�r�s�.� �1�0�-�1�2� 

�P�A�R�T� �T�W�O�-�O�P�E�R�A�T�I�N�G� �I�N�S�T�R�U�C�T�I�O�N�S

�S�e�c�t�i�o�n� �I�V� 

�G�E�N�E�R�A�L

10. SCOPE. �P�a�r�t� �T�w�o� �c�o�n�t�a�i�n�s� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �t�h�e� �g�u�i�d�a�n�c�e� �o�f� �t�h�e� 
�p�e�r�s�o�n�n�e�l� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�i�s� �e�q�u�i�p�m�e�n�t�.� �I�t� �c�o�n�t�a�i�n�s� 
�i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �e�q�u�i�p�m�e�n�t� �w�i�t�h� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� 
�a�n�d� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �c�o�n�t�r�o�l�s� �a�n�d� �i�n�s�t�r�u�m�e�n�t�s�.

�S�e�c�t�i�o�n� �V� 

�S�E�R�V�I�C�E� �U�P�O�N� �R�E�C�E�I�P�T� �O�F� �M�A�T�E�R�I�E�L

11. GENERAL.

�a�.� �U�p�o�n� �t�h�e� �r�e�c�e�i�p�t� �o�f� �n�e�w� �o�r� �u�s�e�d� �m�a�t�e�r�i�e�l�,� �i�t� �i�s� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� 
�o�f� �t�h�e� �o�f�f�i�c�e�r� �i�n� �c�h�a�r�g�e� �t�o� �a�s�c�e�r�t�a�i�n� �w�h�e�t�h�e�r� �o�r� �n�o�t� �i�t� �i�s� �c�o�m�p�l�e�t�e� �a�n�d� �i�n� 
�s�o�u�n�d� �o�p�e�r�a�t�i�n�g� �c�o�n�d�i�t�i�o�n�.� �A� �r�e�c�o�r�d� �s�h�o�u�l�d� �b�e� �m�a�d�e� �o�f� �a�n�y� �m�i�s�s�i�n�g� 
�p�a�r�t�s� �a�n�d� �o�f� �a�n�y� �m�a�l�f�u�n�c�t�i�o�n�s�,� �a�n�d� �a�n�y� �s�u�c�h� �c�o�n�d�i�t�i�o�n�s� �s�h�o�u�l�d� �b�e� �c�o�r� 
�r�e�c�t�e�d� �a�s� �q�u�i�c�k�l�y� �a�s� �p�o�s�s�i�b�l�e�.

�b�.� �A�t�t�e�n�t�i�o�n� �s�h�o�u�l�d� �b�e� �g�i�v�e�n� �t�o� �s�m�a�l�l� �a�n�d� �m�i�n�o�r� �p�a�r�t�s�,� �a�s� �t�h�e�s�e� �a�r�e� 
�t�h�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �b�e�c�o�m�e� �l�o�s�t� �a�n�d� �m�a�y� �s�e�r�i�o�u�s�l�y� �a�f�f�e�c�t� �t�h�e� �p�r�o�p�e�r� 
�f�u�n�c�t�i�o�n�i�n�g� �o�f� �t�h�e� �m�a�t�e�r�i�e�l�.

�c�.� �T�h�e� �m�a�t�e�r�i�e�l� �s�h�o�u�l�d� �b�e� �p�r�e�p�a�r�e�d� �f�o�r� �s�e�r�v�i�c�e� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� 
�i�n�s�t�r�u�c�t�i�o�n�s� �g�i�v�e�n� �i�n� �p�a�r�a�g�r�a�p�h�s� �1�2� �a�n�d� �1�3�.

�1�2�.� �N�E�W� �E�Q�U�I�P�M�E�N�T�.
�a�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �s�t�e�p�s� �a�r�e� �s�u�g�g�e�s�t�e�d� �a�s� �a� �g�u�i�d�e� �w�h�i�c�h� �c�a�n� �b�e� �f�o�l� 

�l�o�w�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �s�e�r�v�i�c�e�a�b�i�l�i�t�y� �o�f� �t�h�e� �m�a�t�e�r�i�e�l�:

�(�1�)� �C�h�e�c�k� �t�h�e� �g�u�n� �b�o�o�k� �f�o�r� �p�r�o�p�e�r� �e�n�t�r�i�e�s� �a�s� �o�u�t�l�i�n�e�d� �i�n� �s�e�c�t�i�o�n� �I�.
�.� �(�2�)� �R�e�m�o�v�e� �a�l�l� �c�o�r�r�o�s�i�o�n�-�p�r�e�v�e�n�t�i�v�e� �f�r�o�m� �t�h�e� �w�e�a�p�o�n�.

�(�3�)� �I�n�s�p�e�c�t� �a�l�l� �o�p�e�r�a�t�i�n�g� �p�a�r�t�s� �f�o�r� �s�m�o�o�t�h�n�e�s�s� �o�f� �o�p�e�r�a�t�i�o�n�.
�(�4�)� �C�h�e�c�k� �t�h�e� �g�u�n� �a�n�d� �c�a�r�r�i�a�g�e� �f�o�r� �g�e�n�e�r�a�l� �a�p�p�e�a�r�a�n�c�e� �a�n�d� �c�o�n� 

�d�i�t�i�o�n� �o�f� �p�a�i�n�t�;� �m�a�k�e� �c�e�r�t�a�i�n� �a�l�l� �l�u�b�r�i�c�a�t�i�o�n� �f�i�t�t�i�n�g�s� �a�r�e� �p�r�o�p�e�r�l�y� 
�p�a�i�n�t�e�d� �(�p�a�r�.� �4�0�)�.� �R�e�v�i�e�w� �p�a�r�t� �t�h�r�e�e�,� �f�o�r� �d�e�t�a�i�l�e�d� �i�n�s�p�e�c�t�i�o�n� �a�n�d� 
�a�d�j�u�s�t�m�e�n�t� �p�r�o�c�e�d�u�r�e�.

�(�5�)� �D�i�s�a�s�s�e�m�b�l�e� �a�n�d� �c�l�e�a�n� �b�r�e�e�c�h� �a�n�d� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m�s� �(�s�e�c� 
�t�i�o�n�s� �X�V�I�I�,� �X�V�I�I�I�,� �a�n�d� �X�I�X�)�.

�(�6�)� �T�h�e� �m�a�t�e�r�i�e�l� �s�h�o�u�l�d� �b�e� �l�u�b�r�i�c�a�t�e�d� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �W�a�r� 
�D�e�p�a�r�t�m�e�n�t� �L�u�b�r�i�c�a�t�i�o�n� �O�r�d�e�r�,� �s�e�c�t�i�o�n� �X�I�I�I�.
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�P�a�r�s�.� �1�2�-�1�5� �T�M� �9�-�3�5�0

�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_�_�_

�(�7�)� �C�h�e�c�k� �s�p�a�r�e� �p�a�r�t�s� �a�n�d� �a�c�c�e�s�s�o�r�i�e�s� �w�i�t�h� �t�h�e� �O�S�P�&�E� �o�f� �S�N�L� 
�D�-�2�4�.

�(�8�)� �I�n�s�p�e�c�t� �t�o�o�l�s� �a�n�d� �a�c�c�e�s�s�o�r�i�e�s�,� �s�e�c�t�i�o�n� �I�I�I�.

13. USED EQUIPMENT
�a�.� �R�e�p�e�a�t� �t�h�e� �s�t�e�p�s� �o�u�t�l�i�n�e�d� �i�n� �p�a�r�a�g�r�a�p�h� �1�2�.

�b�.� �W�h�e�n� �c�h�e�c�k�i�n�g� �t�h�e� �g�u�n� �b�o�o�k� �'�a�s� �o�u�t�l�i�n�e�d� �i�n� �s�e�c�t�i�o�n� �I�,� �b�e� �s�u�r�e� 
�t�h�a�t� �a�l�l� �W�a�r� �D�e�p�a�r�t�m�e�n�t� �M�o�d�i�f�i�c�a�t�i�o�n� �W�o�r�k� �O�r�d�e�r�s� �h�a�v�e� �b�e�e�n� �t�a�k�e�n� 
�c�a�r�e� �o�f�.� �I�f� �n�o�t�,� �p�r�o�p�e�r� �p�r�o�c�e�d�u�r�e� �s�h�o�u�l�d� �b�e� �f�o�l�l�o�w�e�d� �t�o� �h�a�v�e� �t�h�i�s� �d�o�n�e�.

�c�.� �C�h�e�c�k� �a�l�l� �t�h�e� �m�a�t�e�r�i�e�l� �f�o�r� �s�i�g�n�s� �o�f� �e�x�c�e�s�s�i�v�e� �w�e�a�r�,� �d�a�m�a�g�e�,� �a�n�d� 
�m�i�s�s�i�n�g� �p�a�r�t�s� �(�p�a�r�.� �1�1�)�.

�S�e�c�t�i�o�n� �V�I� 

�C�O�N�T�R�O�L�S� �A�N�D� �I�N�S�T�R�U�M�E�N�T�S

14. GENERAL. �T�h�e� �c�o�n�t�r�o�l�s� �a�n�d� �i�n�s�t�r�u�m�e�n�t�s� �u�s�e�d� �t�o� �o�p�e�r�a�t�e� �t�h�e� 
�g�u�n� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�y�c�l�e� �o�f� �l�o�a�d�i�n�g�,� �f�i�r�i�n�g�,� �a�n�d� �r�e�l�o�a�d�i�n�g� �f�o�r� �c�o�n� 
�t�i�n�u�o�u�s� �f�i�r�i�n�g�,� �a�r�e� �l�o�c�a�t�e�d� �a�n�d� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n�.� �F�o�r� �l�o�c�a�t�i�o�n� 
�a�n�d� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �s�i�g�h�t�i�n�g� �c�o�n�t�r�o�l�s� �a�n�d� �i�n�s�t�r�u�m�e�n�t�s� �u�s�e�d� �i�n� �l�a�y�i�n�g� �t�h�e� 
�g�u�n� �s�e�e� �s�e�c�t�i�o�n� �X�X�V�I�I�I�.

15. CONTROLS.
a. Elevating controls.
�(�1�)� �E�L�E�V�A�T�I�N�G� �M�E�C�H�A�N�I�S�M� �C�L�U�T�C�H� �L�E�V�E�R�.� �T�h�e� �e�l�e�v�a�t�i�n�g� 

�m�e�c�h�a�n�i�s�m� �c�l�u�t�c�h� �l�e�v�e�r� �i�s� �l�o�c�a�t�e�d� �o�n� �t�h�e� �r�i�g�h�t� �s�i�d�e� �o�f� �t�h�e� �t�o�p� �c�a�r�r�i�a�g�e� 
�a�d�j�a�c�e�n�t� �t�o� �t�h�e� �e�l�e�v�a�t�i�n�g� �h�a�n�d�w�h�e�e�l� �(�f�i�g�.� �2�4�)�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� 
�l�e�v�e�r� �i�s� �t�o� �c�o�n�t�r�o�l� �t�h�e� �e�l�e�v�a�t�i�n�g� �b�r�a�k�e� �w�h�i�c�h� �l�o�c�k�s� �t�h�e� �g�u�n� �a�t� �a�n�y� 
�d�e�s�i�r�e�d� �a�n�g�l�e� �o�f� �e�l�e�v�a�t�i�o�n�.� �T�o� �r�e�l�e�a�s�e� �t�h�e� �e�l�e�v�a�t�i�n�g� �b�r�a�k�e�,� �d�e�p�r�e�s�s� 
�t�h�e� �e�l�e�v�a�t�i�n�g� �m�e�c�h�a�n�i�s�m� �c�l�u�t�c�h� �l�e�v�e�r�.� �T�o� �s�e�t� �t�h�e� �b�r�a�k�e�,� �r�a�i�s�e� �t�h�e� �l�e�v�e�r�.

�(�2�)� �E�L�E�V�A�T�I�N�G� �H�A�N�D�W�H�E�E�L�.� �T�h�e� �e�l�e�v�a�t�i�n�g� �h�a�n�d�w�h�e�e�l� �l�o�c�a�t�e�d� 
�o�n� �t�h�e� �r�i�g�h�t� �s�i�d�e� �o�f� �t�h�e� �t�o�p� �c�a�r�r�i�a�g�e� �(�f�i�g�.� �2�4�)� �c�o�n�t�r�o�l�s� �t�h�e� �m�o�v�e�m�e�n�t� 
�o�f� �t�h�e� �g�u�n� �t�h�r�o�u�g�h�o�u�t� �i�t�s� �r�a�n�g�e� �o�f� �e�l�e�v�a�t�i�o�n� �a�n�d� �d�e�p�r�e�s�s�i�o�n� �a�f�t�e�r� �t�h�e� 
�e�l�e�v�a�t�i�n�g� �m�e�c�h�a�n�i�s�m� �c�l�u�t�c�h� �l�e�v�e�r� �h�a�s� �b�e�e�n� �r�e�l�e�a�s�e�d�.� �T�o� �e�l�e�v�a�t�e� �t�h�e� 
�g�u�n�,� �d�e�p�r�e�s�s� �t�h�e� �e�l�e�v�a�t�i�n�g� �m�e�c�h�a�n�i�s�m� �c�l�u�t�c�h� �l�e�v�e�r� �a�n�d� �r�o�t�a�t�e� �t�h�e� 
�e�l�e�v�a�t�i�n�g� �h�a�n�d�w�h�e�e�l� �c�l�o�c�k�w�i�s�e�.� �T�o� �d�e�p�r�e�s�s�,� �r�o�t�a�t�e� �t�h�e� �e�l�e�v�a�t�i�n�g� 
�h�a�n�d�w�h�e�e�l� �c�o�u�n�t�e�r�c�l�o�c�k�w�i�s�e�.

b. Traversing controls.
�(�1�)� �T�R�A�V�E�R�S�I�N�G� �B�R�A�K�E� �H�A�N�D�L�E�.� �T�h�e� �t�r�a�v�e�r�s�i�n�g� �b�r�a�k�e� �h�a�n�d�l�e� �i�s� 

�l�o�c�a�t�e�d� �o�n� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �h�a�n�d�w�h�e�e�l� �s�h�a�f�t� �a�t� �t�h�e� �l�e�f�t� �s�i�d�e� �o�f� �t�h�e� �t�o�p� 
�c�a�r�r�i�a�g�e� �(�f�i�g�.� �2�5�)�.� �T�h�i�s� �h�a�n�d�l�e� �l�o�c�k�s� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �h�a�n�d�w�h�e�e�l� �s�h�a�f�t�,� 
�p�r�e�v�e�n�t�i�n�g� �r�o�t�a�t�i�o�n� �o�f� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �h�a�n�d�w�h�e�e�l� �a�n�d� �t�h�e� �t�r�a�v�e�r�s�i�n�g� 
�o�f� �t�h�e� �w�e�a�p�o�n�.� �R�o�t�a�t�i�n�g� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �h�a�n�d�w�h�e�e�l� �c�o�u�n�t�e�r�c�l�o�c�k�w�i�s�e� 
�r�e�l�e�a�s�e�s� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �m�e�c�h�a�n�i�s�m�.
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�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

ELEVATING HAND WHEEL

ELEVATING ELEVATING MECHANISM CLUTCH LEVER
�R�A� �P�D� �1�0�2�4�2�1

�F�i�g�u�r�e� �2�4�  �� �E�l�e�v�a�t�i�n�g� �C�o�n�t�r�o�l�s

TRAVERSING 
HANDWHEEL

TRAVERSING 
BRAKE HANDLE

�R�A� �P�D� �8�9�7�7�7

�F�i�g�u�r�e� �2�5�  �� �T�r�a�v�e�r�s�i�n�g� �C�o�n�t�r�o�l�s
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�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

.COUNTERBALANCE, 
ASSEMBLY 

OPERATING LEVER 
CATCH

OPERATING LEVER

iREECHBLOCK 
ROLLER 

AXIS PIN

ROTATING CAM

BREECHBLOCK
CARRIER,

ASSEMBLY

SAFETY 
PLUNGER, 
ASSEMBLY

FIRING MECHANISM,
ASSEMBLY-M 17 

•FIRING TRIGGER 

'OPERATING HANDLE 

LANYARD �R�A� �P�D� �1�0�4�3�8�7

�F�i�g�u�r�e� �2�6� �-� �B�r�e�e�c�h� �a�n�d� �F�i�r�i�n�g� �M�e�c�h�a�n�i�s�m� �C�o�n�t�r�o�l�s� �-� �B�r�e�e�c�h� �C�l�o�s�e�d

SPLIT RING (FRONT) —D024-0100640

SPLIT RING (REAR) 
D024-0100650

FILLING-IN DISK 
D024-0100210

GAS CHECK PAD—D024-0100410 

OBTURATOR SPINDLE

�R�A� �P�D� �8�6�5�3�2

�F�i�g�u�r�e� �2�7�  �� �B�r�e�e�c�h� �a�n�d� �F�i�r�i�n�g� �M�e�c�h�a�n�i�s�m� �C�o�n�t�r�o�l�s� �-� �B�r�e�e�c�h� �O�p�e�n
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�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

TEMPERATURE ADJUSTMENT SCREW

EQUILIBRATOR GUIDE

TEMPERATURE ADJUSTMENT SCALE �R�A� �P�D� �8�9�7�7�9� 

�F�i�g�u�r�e� �2�9�  �� �T�e�m�p�e�r�a�t�u�r�e� �A�d�j�u�s�t�m�e�n�t� �S�c�a�l�e

�(�2�)� �T�R�A�V�E�R�S�I�N�G� �H�A�N�D�W�H�E�E�L�.� �T�h�e� �t�r�a�v�e�r�s�i�n�g� �h�a�n�d�w�h�e�e�l� �l�o�c�a�t�e�d� 
�o�n� �t�h�e� �l�e�f�t� �s�i�d�e� �o�f� �t�h�e� �t�o�p� �c�a�r�r�i�a�g�e� �(�f�i�g�.� �2�5�)� �c�o�n�t�r�o�l�s� �t�h�e� �m�o�v�e�m�e�n�t� 
�o�f� �t�h�e� �g�u�n� �t�h�r�o�u�g�h�o�u�t� �i�t�s� �r�a�n�g�e� �o�f� �t�r�a�v�e�r�s�e� �a�f�t�e�r� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �b�r�a�k�e� 
�h�a�s� �b�e�e�n� �r�e�l�e�a�s�e�d�.� �T�o� �t�r�a�v�e�r�s�e� �t�h�e� �g�u�n� �r�e�l�e�a�s�e� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �b�r�a�k�e� 
�h�a�n�d�l�e� �a�n�d� �r�o�t�a�t�e� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �h�a�n�d�w�h�e�e�l� �c�l�o�c�k�w�i�s�e� �a�t� �r�i�g�h�t� �t�r�a�v�e�r�s�e� 
�a�n�d� �c�o�u�n�t�e�r�c�l�o�c�k�w�i�s�e� �f�o�r� �l�e�f�t� �t�r�a�v�e�r�s�e�.

c. Breech operating controls. �T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �b�r�e�e�c�h� �o�p� 
�e�r�a�t�i�n�g� �l�e�v�e�r�,� �a�t�t�a�c�h�e�d� �a�t� �t�h�e� �r�i�g�h�t� �s�i�d�e� �o�f� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r�,� 
�(�f�i�g�s�.� �2�6� �a�n�d� �2�7�)� �i�s� �t�o� �p�r�o�v�i�d�e� �a� �m�e�a�n�s� �t�o� �o�p�e�n� �o�r� �c�l�o�s�e� �t�h�e� �b�r�e�e�c�h�.� 
�T�h�i�s� �l�e�v�e�r� �c�a�n� �b�e� �o�p�e�r�a�t�e�d� �o�n�l�y� �a�f�t�e�r� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �M�l� �h�a�s� 
�b�e�e�n� �r�e�m�o�v�e�d� �o�r� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �M�1�7� �"�o�p�e�n�e�d� �(�s�e�e� �s�u�b�p�a�r�.� �d� �(�1�)� �a�n�d� 
�(�4�)�,� �b�e�l�o�w�)�.� �T�h�i�s� �i�s� �d�o�n�e� �b�y� �g�r�a�s�p�i�n�g� �t�h�e� �l�e�v�e�r�,� �p�u�s�h�i�n�g� �t�h�e� �o�p�e�r� 
�a�t�i�n�g� �l�e�v�e�r� �c�a�t�c�h� �(�f�i�g�.� �2�6�)� �d�o�w�n�,� �a�n�d� �p�u�l�l�i�n�g� �a�n�d� �s�w�i�n�g�i�n�g� �t�h�e� �o�p� 
�e�r�a�t�i�n�g� �l�e�v�e�r� �t�o� �t�h�e� �r�i�g�h�t�.

d. Firing controls, �(�s�e�e� �p�a�r�.� �3� �f�)�.

�(�1�)� �O�P�E�R�A�T�I�N�G� �H�A�N�D�L�E�.� �T�h�e� �f�i�r�i�n�g� �l�o�c�k� �M�1�7� �i�s� �o�p�e�n�e�d� �f�o�r� 
�l�o�a�d�i�n�g� �a�n�d� �c�l�o�s�e�d� �f�o�r� �f�i�r�i�n�g� �b�y� �m�e�a�n�s� �o�f� �t�h�e� �o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �(�f�i�g�.� 
�2�6�)�.

�(�2�)� �F�I�R�I�N�G� �T�R�I�G�G�E�R�.� �T�h�e� �f�i�r�i�n�g� �l�o�c�k� �M�1�7� �f�i�r�e�s� �t�h�e� �g�u�n� �m�a�n�u�a�l�l�y� 
�b�y� �m�e�a�n�s� �o�f� �t�h�e� �l�a�n�y�a�r�d�-�o�p�e�r�a�t�e�d� �f�i�r�i�n�g� �t�r�i�g�g�e�r� �(�f�i�g�.� �2�6�)�.
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�T�M� �9�-�3�5�0

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

�f�a�r�.� �1�5
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PISTON. ASSEMBLY

RECUPERATOR, 
ASSEMBLY

LINE TO OIL PUMP—M3 �R�A� �P�D� �8�6�5�4�5� 

�F�i�g�u�r�e� �3�0�  �� �O�i�l� �I�n�d�e�x

RECOIL INDICATOR HOUSING

RECOIL INDICATOR HANDLE
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GUN BEARING
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RIGHT COVER STRIP

RECOIL SLIDE GUIDE

RECOIL SLIDE
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�F�i�g�u�r�e� �3�1�  ��R�e�c�o�i�l� �I�n�d�i�c�a�t�o�r� 
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�P�a�r�s�.� �1�5�-�1�6� �T�M� �9�-�3�5�0

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s� �_�_�_�_�_

�R�A� �P�D� �8�6�5�4�4

�F�i�g�u�r�e� �3�2�  �� �R�e�p�l�e�n�i�s�h�e�r� �P�i�s�t�o�n

�(�3�)� �P�E�R�C�U�S�S�I�O�N� �H�A�M�M�E�R�.� �T�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �M�l� �f�i�r�e�s� �t�h�e� 
�g�u�n� �m�a�n�u�a�l�l�y� �b�y� �m�e�a�n�s� �o�f� �t�h�e� �l�a�n�y�a�r�d�-�o�p�e�r�a�t�e�d� �p�e�r�c�u�s�s�i�o�n� �h�a�m�m�e�r� 
�(�f�i�g�.� �5�0�)�.

�(�4�)� �F�I�R�I�N�G� �M�E�C�H�A�N�I�S�M� �H�A�N�D�L�E�.� �T�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �M�l� �i�s� 
�i�n�s�e�r�t�e�d� �a�n�d� �l�o�c�k�e�d� �i�n� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� �h�o�u�s�i�n�g� �a�n�d� 
�u�n�l�o�c�k�e�d� �a�n�d� �w�i�t�h�d�r�a�w�n� �b�y� �m�e�a�n�s� �o�f� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �h�a�n�d�l�e� 
�(�f�i�g�.� �4�9�)�.

�(�5�)� �L�A�N�Y�A�R�D�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �l�a�n�y�a�r�d� �i�s� �t�o� �p�r�o�v�i�d�e� �a� �m�e�a�n�s� 
�t�o� �f�i�r�e� �t�h�e� �g�u�n� �f�r�o�m� �a� �d�i�s�t�a�n�c�e�,� �s�u�f�f�i�c�i�e�n�t� �t�o� �g�i�v�e� �t�h�e� �g�u�n�n�e�r� �p�r�o�t�e�c�t�i�o�n� 
�f�r�o�m� �t�h�e� �r�e�c�o�i�l�i�n�g� �p�a�r�t�s�.

�(�a�)� �T�h�e� �l�a�n�y�a�r�d� �i�s� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �t�r�i�g�g�e�r� �o�n� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �M�1�7� 
�(�f�i�g�.� �2�6�)�.

�(�b�)� �T�h�e� �l�a�n�y�a�r�d� �i�s� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �p�e�r�c�u�s�s�i�o�n� �h�a�m�m�e�r� �o�n� �t�h�e� �f�i�r� 
�i�n�g� �m�e�c�h�a�n�i�s�m� �M�l� �(�f�i�g�.� �5�0�)�.

e. Brake mechanism controls.
�(�1�)� �A�I�R� �B�R�A�K�E�S�.� �T�h�e� �a�i�r� �b�r�a�k�e�s� �o�n� �a�l�l� �b�o�g�i�e� �w�h�e�e�l�s� �a�r�e� �a�c�t�u�a�t�e�d� 

�f�r�o�m� �t�h�e� �p�r�i�m�e� �m�o�v�e�r�.
�(�2�)� �H�A�N�D� �B�R�A�K�E�S�.� �H�a�n�d�-�o�p�e�r�a�t�e�d� �l�e�v�e�r�s� �(�f�i�g�.� �2�8�)� �a�r�e� �t�o� �s�e�t� �t�h�e� 

�m�e�c�h�a�n�i�c�a�l� �b�r�a�k�e�s� �o�n� �t�h�e� �b�o�g�i�e� �f�o�r� �p�a�r�k�i�n�g�.

16. INSTRUMENTS.

a. Temperature adjustment scale. �T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �t�e�m� 
�p�e�r�a�t�u�r�e� �a�d�j�u�s�t�m�e�n�t� �s�c�a�l�e� �(�f�i�g�.� �2�9�)� �i�s� �t�o� �p�r�o�v�i�d�e� �a�n� �a�d�j�u�s�t�m�e�n�t� �o�f� 
�e�q�u�i�l�i�b�r�a�t�o�r� �t�e�n�s�i�o�n� �f�o�r� �v�a�r�i�o�u�s� �t�e�m�p�e�r�a�t�u�r�e�s�.
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�T�M� �9�-�3�5�0� �P�a�r�s�.� �1�6�-�1�7

�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_�_�_

b. Oil index. �T�h�e� �o�i�l� �i�n�d�e�x� �(�f�i�g�.� �3�0�)� �i�n�d�i�c�a�t�e�s� �w�h�e�t�h�e�r� �o�r� �n�o�t� 
�t�h�e�r�e� �i�s� �s�u�f�f�i�c�i�e�n�t� �r�e�s�e�r�v�e� �o�i�l� �i�n� �t�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �s�y�s�t�e�m� �t�o� �f�i�r�e� 
�t�h�e� �g�u�n� �w�i�t�h�o�u�t� �d�a�m�a�g�e�.

c. Recoil indicator �T�h�e� �r�e�c�o�i�l� �i�n�d�i�c�a�t�o�r� �(�f�i�g�.� �3�1�)� �i�s� �u�s�e�d� �t�o� 
�m�e�a�s�u�r�e� �d�i�r�e�c�t�l�y� �t�h�e� �l�e�n�g�t�h� �o�f� �r�e�c�o�i�l� �o�f� �t�h�e� �g�u�n� �d�u�r�i�n�g� �f�i�r�i�n�g�.

d. Replenisher piston. �T�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� 
�i�n�d�i�c�a�t�e�s� �t�h�e� �a�m�o�u�n�t� �o�f� �o�i�l� �i�n� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �a�n�d� �r�e�p�l�e�n�i�s�h�e�r�.� �A� 
�s�c�a�l�e� �i�s� �p�r�o�v�i�d�e�d� �t�o� �m�e�a�s�u�r�e� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �p�i�s�t�o�n� �(�f�i�g�.� �3�2�)�.

�S�e�c�t�i�o�n� �V�I�I� 

�O�P�E�R�A�T�I�O�N� �U�N�D�E�R� �U�S�U�A�L� �C�O�N�D�I�T�I�O�N�S

17. TO PLACE THE GUN AND HEAVY FIELD CARRIAGE IN 
FIRING POSITION.

�a�.� �S�h�u�t� �o�f�f� �t�h�e� �a�i�r� �p�r�e�s�s�u�r�e� �a�t� �t�h�e� �p�r�i�m�e� �m�o�v�e�r�.� �U�n�l�e�s�s� �i�t� �i�s� �d�e� 
�s�i�r�e�d� �t�o� �a�p�p�l�y� �t�h�e� �b�r�a�k�e�s� �o�n� �t�h�e� �w�e�a�p�o�n� �a�u�t�o�m�a�t�i�c�a�l�l�y�,� �t�h�e� �a�i�r� �t�a�n�k� 
�o�n� �t�h�e� �c�a�r�r�i�a�g�e� �s�h�o�u�l�d� �b�e� �b�l�e�d�.� �U�s�e� �h�a�n�d� �b�r�a�k�e�s� �f�o�r� �p�a�r�k�i�n�g�.� �D�i�s� 
�c�o�n�n�e�c�t� �t�h�e� �a�i�r� �h�o�s�e� �o�f� �t�h�e� �l�i�m�b�e�r� �f�r�o�m� �t�h�e� �p�r�i�m�e� �m�o�v�e�r� �a�n�d� �f�r�o�m� �t�h�e� 
�s�p�a�d�e� �e�n�d�'�o�f� �t�h�e� �t�r�a�i�l�s�.� �L�o�c�k� �t�h�e� �e�n�d�s� �o�f� �t�h�e� �h�o�s�e� �t�o�g�e�t�h�e�r� �a�t� �t�h�e� 
�f�r�o�n�t� �a�n�d� �r�e�a�r� �o�f� �t�h�e� �l�i�m�b�e�r�.� �P�l�a�c�e� �t�h�e� �d�u�m�m�y� �c�o�u�p�l�i�n�g�s� �o�n� �t�h�e� �e�n�d�s� 
�o�f� �t�h�e� �a�i�r� �t�u�b�e�s� �o�n� �t�h�e� �t�r�a�i�l�s�.� �N�O�T�E�:� �I�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �p�r�e�v�e�n�t� 
�d�u�s�t�,� �d�i�r�t�,� �a�n�d� �o�t�h�e�r� �f�o�r�e�i�g�n� �m�a�t�t�e�r� �f�r�o�m� �g�e�t�t�i�n�g� �i�n�t�o� �t�h�e� �a�i�r� �l�i�n�e�s� �s�i�n�c�e� 
�t�h�e�y� �c�a�u�s�e� �m�a�l�f�u�n�c�t�i�o�n� �o�f� �t�h�e� �b�r�a�k�e� �m�e�c�h�a�n�i�s�m�.

�b�.� �R�e�m�o�v�e� �t�h�e� �l�o�a�d�i�n�g� �t�r�a�y�.� �W�h�e�n� �t�h�e� �c�a�r�r�i�a�g�e� �i�s� �i�n� �t�r�a�v�e�l�i�n�g� 
�p�o�s�i�t�i�o�n�,� �t�h�e� �p�r�e�s�c�r�i�b�e�d� �l�o�c�a�t�i�o�n� �f�o�r� �t�h�e� �l�o�a�d�i�n�g� �t�r�a�y� �i�s� �o�n� �t�o�p� �o�f� �t�h�e� 
�t�r�a�i�l�s� �b�e�t�w�e�e�n� �t�h�e� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e� �a�n�d� �t�h�e� �s�p�a�d�e�s�.� �T�h�e� �t�r�a�y� �i�s� �i�n� 
�v�e�r�t�e�d�,� �a�n�d� �t�h�e� �f�r�o�n�t� �h�a�n�d�l�e�s� �a�r�e� �p�l�a�c�e�d� �i�n� �t�h�e� �r�e�c�e�s�s� �f�o�r�m�e�d� �b�y� �t�h�e� 
�f�r�o�n�t� �s�p�a�d�e�s� �m�o�u�n�t�e�d� �o�n� �t�h�e� �t�r�a�i�l�s�.� �T�h�e� �t�r�a�y� �i�s� �h�e�l�d� �i�n� �t�h�i�s� �p�o�s�i�t�i�o�n� 
�b�y� �t�h�e� �c�a�m�o�u�f�l�a�g�e� �p�o�l�e�s� �s�t�r�a�p�p�e�d� �t�o� �b�o�t�h� �t�r�a�i�l�s� �o�v�e�r� �t�h�e� �h�a�n�d�l�e�s� �o�f� 
�t�h�e� �l�o�a�d�i�n�g� �t�r�a�y�.

�c�.� �M�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �h�a�n�d� �b�r�a�k�e�s� �o�n� �g�u�n� �c�a�r�r�i�a�g�e� �a�r�e� �s�e�t�,� �a�n�d� �t�h�a�t� 
�l�i�m�b�e�r� �a�n�d� �p�r�i�m�e� �m�o�v�e�r� �a�r�e� �s�e�c�u�r�e�d� �a�g�a�i�n�s�t� �u�n�d�e�s�i�r�e�d� �m�o�v�e�m�e�n�t�.� 
�C�A�U�T�I�O�N�:� �U�s�i�n�g� �p�e�r�s�o�n�n�e�l� �s�h�o�u�l�d� �c�h�o�c�k� �t�h�e� �l�i�m�b�e�r� �a�n�d� �b�o�g�i�e� 
�w�h�e�e�l�s� �a�t� �t�h�e� �r�e�a�r� �w�i�t�h� �w�o�o�d� �b�l�o�c�k�s�,� �s�a�n�d� �b�a�g�s�,� �o�r� �o�t�h�e�r� �s�u�i�t�a�b�l�e� �a�n�d� 
�e�f�f�i�c�i�e�n�t� �b�l�o�c�k�i�n�g�,� �w�h�e�n�e�v�e�r� �t�h�e� �m�a�t�e�r�i�e�l� �i�s� �d�i�s�c�o�n�n�e�c�t�e�d� �f�r�o�m� �t�h�e� 
�p�r�i�m�e� �m�o�v�e�r� �a�n�d� �p�a�r�t�i�c�u�l�a�r�l�y� �w�h�e�n� �u�n�l�i�m�b�e�r�e�d� �o�n� �s�l�o�p�i�n�g� �t�e�r�r�a�i�n�.� 
�T�h�e� �p�a�r�k�i�n�g� �b�r�a�k�e�s� �a�l�o�n�e� �s�h�o�u�l�d� �n�o�t� �a�l�w�a�y�s� �b�e� �r�e�l�i�e�d� �o�n� �t�o� �h�o�l�d� �t�h�e� 
�m�a�t�e�r�i�e�l� �s�t�a�t�i�o�n�a�r�y�.� �S�t�a�n�d� �c�l�e�a�r� �o�f� �l�i�m�b�e�r� �a�n�d� �t�r�a�i�l�s�.� �R�e�m�o�v�e� �t�h�e� 
�l�i�m�b�e�r� �a�s� �f�o�l�l�o�w�s�:

�(�1�)� �R�E�M�O�V�I�N�G� �H�E�A�V�Y� �C�A�R�R�I�A�G�E� �L�I�M�B�E�R� �M�S� �(�f�i�g�s�.� �3�3� �t�o� �3�7�)�.� 
�A�t�t�a�c�h� �p�r�i�m�e� �m�o�v�e�r� �w�i�n�c�h� �c�a�b�l�e� �t�o� �l�i�m�b�e�r� �l�i�f�t�i�n�g� �s�l�i�n�g� �a�n�d� �t�a�k�e� �u�p� 
�c�a�b�l�e� �u�n�t�i�l� �t�h�e�r�e� �i�s� �a� �s�l�i�g�h�t� �s�t�r�a�i�n� �o�n� �i�t�.� �C�A�U�T�I�O�N�:� �I�t� �i�s� �i�m�p�o�r�t�a�n�t� 
�t�o� �h�a�v�e� �t�h�i�s� �s�l�i�n�g� �s�u�f�f�i�c�i�e�n�t�l�y� �t�i�g�h�t� �t�o� �h�o�l�d� �u�p� �t�r�a�i�l�s�.� �R�e�m�o�v�e� �c�o�t�t�e�r
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�T�M� �9�-�3�5�0� �P�a�r�.� �1�7

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

EYEBOLT 

HINGE PIN

�R�A� �P�D� �5�9�1�2�9

�F�i�g�u�r�e� �3�4�  �� �U�n�l�i�m�b�e�r�i�n�g� �t�h�e� �T�r�a�i�l�s�  �� �S�t�e�p� �1

�p�i�n�,� �w�i�n�g� �n�u�t�s�,� �a�n�d� �e�y�e�b�o�l�t� �s�p�a�c�e�r� �p�i�e�c�e� �f�r�o�m� �e�y�e�b�o�l�t� �(�f�i�g�s�.� �3�4� �t�o� 
�3�6�)�.� �R�e�m�o�v�e� �e�y�e�b�o�l�t� �h�i�n�g�e� �p�i�n� �a�n�d� �r�e�m�o�v�e� �e�y�e�b�o�l�t� �f�r�o�m� �t�r�a�i�l� �c�l�a�m�p� 
�i�n�g� �b�r�a�c�k�e�t�.� �R�e�p�l�a�c�e� �h�i�n�g�e� �p�i�n�.� �P�a�y� �o�u�t� �c�a�b�l�e� �s�l�o�w�l�y� �f�r�o�m� �p�o�w�e�r�e�d� 
�w�i�n�c�h� �t�o� �a�l�l�o�w� �a� �l�i�t�t�l�e� �s�l�a�c�k�.� �U�s�e� �p�r�i�m�e� �m�o�v�e�r� �t�o� �p�u�l�l� �l�i�m�b�e�r� �f�o�r� 
�w�a�r�d� �s�l�i�g�h�t�l�y� �u�n�t�i�l� �l�i�m�b�e�r� �l�i�f�t�i�n�g� �b�r�a�c�k�e�t� �a�s�s�e�m�b�l�y� �b�e�g�i�n�s� �t�o� �r�o�t�a�t�e�.� 
�E�a�s�e� �t�r�a�i�l�s� �t�o� �t�h�e� �g�r�o�u�n�d� �b�y� �m�e�a�n�s� �o�f� �w�i�n�c�h�.� �R�e�m�o�v�e� �b�a�r� �w�i�n�g� �n�u�t� 
�f�r�o�m� �t�r�a�i�l� �c�o�u�p�l�i�n�g� �p�i�n� �a�n�d� �s�c�r�e�w� �o�n� �b�r�o�n�z�e� �a�s�s�e�m�b�l�i�n�g� �n�o�s�e�.� �R�e� 
�m�o�v�e� �t�r�a�i�l� �c�o�u�p�l�i�n�g� �p�i�n� �a�n�d� �p�u�l�l� �l�i�m�b�e�r� �c�l�e�a�r� �o�f� �t�r�a�i�l�s�.� �U�s�i�n�g� �p�o�w� 
�e�r�e�d� �w�i�n�c�h�,� �t�a�k�e� �i�n� �c�a�b�l�e� �u�n�t�i�l� �t�h�e� �l�i�m�b�e�r� �l�i�f�t�i�n�g� �b�r�a�c�k�e�t� �a�s�s�e�m�b�l�y� �i�s� 
�r�o�t�a�t�e�d� �t�o� �a�p�p�r�o�x�i�m�a�t�e�l�y� �v�e�r�t�i�c�a�l� �p�o�s�i�t�i�o�n�.� �C�A�U�T�I�O�N�:� �D�o� �n�o�t� 
�r�o�t�a�t�e� �p�a�s�t� �v�e�r�t�i�c�a�l�.� �A�t�t�a�c�h� �e�y�e�b�o�l�t� �t�o� �l�i�f�t�i�n�g� �b�r�a�c�k�e�t� �a�n�d� �t�o� �h�o�l�d�i�n�g� 
�b�r�a�c�k�e�t� �o�n� �d�r�a�w�b�a�r�.� �O�n�e� �w�i�n�g� �n�u�t� �s�h�o�u�l�d� �b�e� �o�n� �e�a�c�h� �s�i�d�e� �o�f� �d�r�a�w� 
�b�a�r� �a�n�d� �e�y�e�b�o�l�t� �s�p�a�c�e�r� �s�e�a�t�e�d� �i�n� �t�h�e� �g�r�o�o�v�e� �o�n� �s�l�i�n�g� �g�u�i�d�e�.� �T�h�i�s� �l�o�c�k�s� 
�l�i�f�t�i�n�g� �b�r�a�c�k�e�t� �a�s�s�e�m�b�l�y� �i�n� �u�p�r�i�g�h�t� �(�t�r�a�v�e�l�i�n�g�)� �p�o�s�i�t�i�o�n�.� �D�i�s�c�o�n�n�e�c�t� 
�l�i�f�t�i�n�g� �s�l�i�n�g� �f�r�o�m� �w�i�n�c�h� �c�a�b�l�e� �a�n�d� �w�i�n�d� �u�p� �c�a�b�l�e�.� �A�t�t�a�c�h� �r�u�n�n�i�n�g� 
�e�n�d� �o�f� �l�i�f�t�i�n�g� �s�l�i�n�g� �t�o� �r�e�a�r� �h�i�n�g�e� �p�i�n�.� �R�e�m�o�v�e� �s�a�f�e�t�y� �p�i�n�s� �a�n�d� �n�u�t�s� 
�f�r�o�m� �t�r�a�i�l� �c�l�a�m�p� �b�o�l�t�s�,� �a�r�i�d� �r�e�m�o�v�e� �t�r�a�i�l� �c�l�a�m�p�i�n�g� �b�r�a�c�k�e�t�.� �T�h�e� 
�T�-�b�o�l�t� �c�a�n� �b�e� �r�e�m�o�v�e�d� �w�h�e�n� �t�r�a�i�l�s� �a�r�e� �s�p�r�e�a�d�.� �A�l�l� �b�o�l�t�s� �a�n�d� �n�u�t�s� 
�s�h�o�u�l�d� �b�e� �a�s�s�e�m�b�l�e�d� �t�o� �t�r�a�i�l� �c�l�a�m�p�i�n�g� �b�r�a�c�k�e�t� �a�f�t�e�r� �r�e�m�o�v�a�l�,� �t�o� �p�r�e� 
�v�e�n�t� �l�o�s�s�.

�(�2�)� �R�E�M�O�V�I�N�G� �H�E�A�V�Y� �C�A�R�R�I�A�G�E� �L�I�M�B�E�R� �M�2�.� �R�e�m�o�v�e� �l�o�c�k�i�n�g� 
�p�i�n� �a�n�d� �l�i�f�t� �o�f�f� �l�o�c�k�.� �L�o�c�k� �t�h�e� �d�r�a�w�b�a�r� �t�o� �t�h�e� �l�i�m�b�e�r� �l�i�f�t�i�n�g� �m�e�c�h�a� 
�n�i�s�m� �b�a�s�e� �b�y� �i�n�s�e�r�t�i�n�g� �t�h�e� �d�r�a�w�b�a�r� �l�o�c�k�i�n�g� �p�i�n� �i�n� �t�h�e� �l�i�m�b�e�r� �l�i�f�t�i�n�g
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�P�a�r�.� �1�7� �T�M� �9�-�3�5�0

�_�_�_� �P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

�R�A� �P�D� �5�9�1�3�4

�F�i�g�u�r�e� �3�5�  �� �U�n�f�i�m�b�e�r�u�i�g� �t�h�e� �T�r�a�i�l�s�  �� �S�t�e�p� �2

�m�e�c�h�a�n�i�s�m� �t�u�b�e�.� �R�e�m�o�v�e� �p�i�n� �a�n�d� �s�w�i�n�g� �p�r�o�p� �u�p� �u�n�d�e�r� �d�r�a�w�b�a�r�.� 
�S�e�c�u�r�e� �b�y� �p�l�a�c�i�n�g� �s�n�a�p� �i�n� �h�a�n�d�l�e�.� �R�e�l�e�a�s�e� �t�h�e� �t�w�o� �l�o�c�k�i�n�g� �p�i�n�s� �o�n� 
�t�h�e� �l�i�m�b�e�r� �w�h�i�c�h� �b�e�a�r� �a�g�a�i�n�s�t� �t�h�e� �o�u�t�s�i�d�e� �o�f� �t�h�e� �t�r�a�i�l�s�.� �T�u�r�n� �t�h�e� 
�l�i�m�b�e�r� �l�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m� �h�a�n�d�l�e� �a�n�d� �l�o�w�e�r� �t�h�e� �t�r�a�i�l�s�.

�d�.� �R�e�m�o�v�e� �t�h�e� �l�o�c�k� �p�i�n� �t�o� �d�i�s�c�o�n�n�e�c�t� �t�h�e� �g�u�n� �f�r�o�m� �t�h�e� �t�r�a�v�e�l�i�n�g� 
�l�o�c�k�.

�e�.� �I�n�s�t�a�l�l� �t�h�e� �c�a�b�l�e� �f�r�o�m� �t�h�e� �p�r�i�m�e� �m�o�v�e�r� �w�i�n�c�h� �o�v�e�r� �a�n�d� �a�r�o�u�n�d� 
�t�h�e� �s�h�e�a�v�e� �o�n� �t�h�e� �t�o�p� �c�a�r�r�i�a�g�e�,� �o�v�e�r� �t�h�e� �t�o�p� �o�f� �t�h�e� �b�r�e�e�c�h� �r�i�n�g� 
�(�b�r�e�e�c�h�b�l�o�c�k� �o�p�e�n�)�,� �a�n�d� �a�t�t�a�c�h� �i�t� �t�o� �t�h�e� �h�o�o�k� �u�n�d�e�r� �t�h�e� �b�r�e�e�c�h� �r�i�n�g�.� 
�A� �g�u�a�r�d� �c�a�n� �b�e� �u�s�e�d� �o�v�e�r� �t�h�e� �b�r�e�e�c�h� �r�i�n�g�.� �O�p�e�r�a�t�e� �t�h�e� �w�i�n�c�h� �t�o� �p�u�l�l� 
�t�h�e� �g�u�n� �u�p� �t�o� �f�i�r�i�n�g� �p�o�s�i�t�i�o�n�.� �S�e�c�u�r�e� �t�h�e� �g�u�n� �t�o� �t�h�e� �p�i�s�t�o�n� �r�o�d�s� �b�y� 
�i�n�s�t�a�l�l�i�n�g� �t�h�e� �t�w�o� �p�i�s�t�o�n� �r�o�d� �n�u�t�s�.� �N�O�T�E�:� �I�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �a�l�l�o�w� 
�a� �s�l�i�g�h�t� �f�l�o�a�t�i�n�g� �o�f� �t�h�e� �p�i�s�t�o�n� �r�o�d� �i�n� �t�h�e� �g�u�n� �l�u�g� �t�o� �p�r�e�v�e�n�t� �e�x�c�e�s�s�i�v�e� 
�w�e�a�r� �o�n� �t�h�e� �s�t�u�f�f�i�n�g� �b�o�x�e�s� �w�h�i�c�h� �m�i�g�h�t� �b�e� �c�a�u�s�e�d� �b�y� �a� �s�l�i�g�h�t� �i�r�r�e�g�u�l�a�r� 
�i�t�y� �i�n� �a�l�i�n�e�m�e�n�t� �o�f� �t�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�.� �T�h�e� �n�u�t�s� �s�h�o�u�l�d� �b�e� �d�r�a�w�n� 
�t�i�g�h�t� �a�n�d� �t�h�e�n� �b�a�c�k�e�d� �o�f�f� �e�n�o�u�g�h� �t�o� �a�l�l�o�w� �a�p�p�r�o�x�i�m�a�t�e�l�y� �0�.�0�0�5� �i�n�c�h� 
�e�n�d� �p�l�a�y� �b�e�t�w�e�e�n� �t�h�e� �g�u�n� �a�n�d� �t�h�e� �p�i�s�t�o�n� �r�o�d� �s�o�c�k�e�t�.� �C�A�U�T�I�O�N�:� 
�T�h�e� �t�w�o� �p�i�s�t�o�n� �r�o�d� �n�u�t�s� �m�u�s�t� �a�l�w�a�y�s� �b�e� �i�n�s�t�a�l�l�e�d� �b�e�f�o�r�e� �d�i�s�e�n�g�a�g�i�n�g� 
�t�h�e� �c�r�a�d�l�e� �l�o�c�k� �o�v�e�r� �t�h�e� �b�o�g�i�e�.

�f�.� �A� �m�o�d�i�f�i�c�a�t�i�o�n� �w�o�r�k� �o�r�d�e�r� �p�r�o�v�i�d�e�s� �t�h�a�t� �t�h�e� �s�h�e�a�v�e� �b�r�a�c�k�e�t� 
�a�s�s�e�m�b�l�y� �b�e� �r�e�p�l�a�c�e�d� �b�y� �a� �r�e�t�r�a�c�t�i�n�g� �e�y�e�.� �T�o� �p�l�a�c�e� �t�h�e� �g�u�n� �i�n� �f�i�r�i�n�g� 
�p�o�s�i�t�i�o�n�,� �c�o�u�p�l�e� �t�h�e� �h�o�i�s�t� �t�o� �t�h�e� �e�y�e� �n�e�a�r�e�s�t� �t�h�e� �b�r�e�e�c�h� �r�i�n�g� �a�n�d� �t�o� 
�t�h�e� �y�o�k�e� �o�f� �t�h�e� �c�r�a�d�l�e�,� �a�n�d� �j�a�c�k� �t�h�e� �g�u�n� �i�n�t�o� �b�a�t�t�e�r�y� �p�o�s�i�t�i�o�n� �(�f�i�g�.� �3�8�)�.
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WINCH CABLE

LIFTING 
SUNG
IMBER 
LIFT

BRACKET 
TRAIL COUPLING PIN 

TRAIL CLAMPING BRACKET

�R�A� �P�D� �8�6�5�4�0

�F�i�g�u�r�e� �3�6� �-� �T�r�a�i�l�s� �U�n�/�i�m�b�e�r�e�d

�T�o� �p�l�a�c�e� �t�h�e� �g�u�n� �i�n� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n�,� �c�o�u�p�l�e� �t�h�e� �h�o�i�s�t� �t�o� �t�h�e� �e�y�e� 
�n�e�a�r�e�s�t� �t�h�e� �m�u�z�z�l�e� �a�n�d� �t�h�e� �y�o�k�e� �o�f� �t�h�e� �c�r�a�d�l�e�,� �a�n�d� �j�a�c�k� �t�h�e� �g�u�n� �u�n�t�i�l� 
�i�t� �i�s� �p�r�o�p�e�r�l�y� �e�n�g�a�g�e�d� �b�y� �t�h�e� �t�u�b�e� �t�r�a�v�e�l�i�n�g� �l�o�c�k�.

�g�.� �R�e�m�o�v�e� �t�h�e� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �a�n�d� �s�p�r�e�a�d� �t�h�e� �t�r�a�i�l�s�.� �L�o�c�a�t�e� �t�h�e� 
�h�o�l�e�s� �f�o�r� �t�h�e� �r�e�a�r� �s�p�a�d�e�s� �a�n�d� �d�i�g� �s�u�f�f�i�c�i�e�n�t�l�y� �d�e�e�p� �t�o� �p�e�r�m�i�t� �a�s�s�e�m�b�l�y� 
�o�f� �t�h�e� �s�p�a�d�e�s� �t�o� �t�h�e� �t�r�a�i�l�s�.

�h�.� �R�e�m�o�v�e� �t�h�e� �b�o�g�i�e� �l�i�f�t�i�n�g� �s�c�r�e�w� �l�o�c�k� �(�f�i�g�.� �3�9�)�.� �R�e�m�o�v�e� �b�o�g�i�e� 
�l�i�f�t�i�n�g� �s�c�r�e�w� �c�o�v�e�r�s� �(�f�i�g�.� �4�0�)�.� �R�e�m�o�v�e� �t�h�e� �e�n�d�s� �o�f� �t�h�e� �f�o�u�r� �w�h�e�e�l� 
�s�u�p�p�o�r�t�i�n�g� �c�a�b�l�e�s� �f�r�o�m� �t�h�e�i�r� �b�r�a�c�k�e�t�s� �o�n� �t�h�e� �t�o�r�q�u�e� �a�r�m�s� �a�n�d� �a�t�t�a�c�h� 
�t�h�e�m� �t�o� �t�h�e� �w�h�e�e�l� �s�u�p�p�o�r�t�i�n�g� �b�o�l�t�s� �o�n� �t�h�e� �b�o�g�i�e� �c�r�o�s�s� �b�e�a�m� �(�f�i�g�.� �4�1�)�.� 
�R�e�l�e�a�s�e� �t�h�e� �c�r�a�d�l�e� �l�o�c�k� �f�r�o�m� �t�h�e� �c�r�a�d�l�e�.� �D�i�g� �p�i�t�s� �f�o�r� �f�r�o�n�t� �s�p�a�d�e�s�,� 
�t�h�e�n� �a�t�t�a�c�h� �s�p�a�d�e�s�.� �L�o�w�e�r� �t�h�e� �c�a�r�r�i�a�g�e� �b�y� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �b�o�g�i�e� 
�l�i�f�t�i�n�g� �s�c�r�e�w�s� �w�i�t�h� �t�h�e� �b�o�g�i�e� �l�i�f�t�i�n�g� �s�c�r�e�w� �w�r�e�n�c�h�e�s� �(�f�i�g�.� �4�2�)�,� �a�n�d� 
�c�o�n�t�i�n�u�e� �o�p�e�r�a�t�i�n�g� �t�h�e� �b�o�g�i�e� �l�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m� �u�n�t�i�l� �t�h�e� �b�o�g�i�e� �w�h�e�e�l�s� 
�a�r�e� �r�a�i�s�e�d� �c�o�m�p�l�e�t�e�l�y� �o�f�f� �t�h�e� �g�r�o�u�n�d�.� �O�p�e�r�a�t�e� �b�o�t�h� �s�c�r�e�w�s� �i�n� �u�n�i�s�o�n� 
�t�o� �p�r�e�v�e�n�t� �c�r�a�m�p�i�n�g� �o�f� �t�h�e� �m�e�c�h�a�n�i�s�m�.� �C�a�b�l�e�s� �a�r�e� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� 
�b�r�a�c�k�e�t�s� �a�n�d� �a�x�l�e�s� �t�o� �p�r�o�v�i�d�e� �a� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� �w�h�e�e�l�s� �w�h�e�n� �t�h�e�y� �a�r�e� 
�r�a�i�s�e�d� �f�r�o�m� �t�h�e� �g�r�o�u�n�d� �i�n� �f�i�r�i�n�g� �p�o�s�i�t�i�o�n�.

�i�.� �I�f� �t�h�e� �b�e�a�r�i�n�g� �s�t�r�e�n�g�t�h� �o�f� �t�h�e� �s�o�i�l� �i�s� �t�o�o� �l�o�w� �f�o�r� �m�o�r�e� �p�e�r�m�a�n�e�n�t� 
�e�m�p�l�a�c�e�m�e�n�t� �o�f� �t�h�e� �m�a�t�e�r�i�e�l�,� �e�m�b�e�d�d�e�d� �l�o�g�s� �a�r�e� �u�s�e�d� �(�r�a�i�l�w�a�y� �t�i�e�s� 
�m�a�y� �b�e� �u�s�e�d�)�.� �T�h�e�s�e� �a�r�e� �p�l�a�c�e�d� �b�e�h�i�n�d� �t�h�e� �f�r�o�n�t� �a�n�d� �r�e�a�r� �s�p�a�d�e�s
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�P�a�r�s�.� �1�7�-�T�8� �T�M� �9�-�3�5�0

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

EYEBOLT SPACER PIECE

EYEBOLT 

HINGE PIN

�R�A� �P�D� �5�9�1�2�6

�F�i�g�u�r�e� �3�7�  �� �E�y�e�b�o�l�t� �i�n� �C�a�r�r�y�i�n�g� �P�o�s�i�t�i�o�n

�a�n�d� �d�u�g� �i�n� �s�o� �a�s� �t�o� �d�i�s�t�r�i�b�u�t�e� �t�h�e� �f�o�r�c�e� �o�f� �r�e�c�o�i�l� �o�v�e�r� �a� �l�a�r�g�e�r� �g�r�o�u�n�d� 
�a�r�e�a� �a�n�d� �t�h�u�s� �p�r�e�v�e�n�t� �m�o�v�e�m�e�n�t� �o�f� �t�h�e� �w�e�a�p�o�n� �d�u�r�i�n�g� �f�i�r�i�n�g�.

�j�.� �R�e�m�o�v�e� �c�o�v�e�r�s� �f�r�o�m� �b�r�e�e�c�h� �a�n�d� �m�u�z�z�l�e�.� 

�k�.� �I�n�s�t�a�l�l� �p�a�n�o�r�a�m�i�c� �t�e�l�e�s�c�o�p�e� �i�n� �i�t�s� �m�o�u�n�t�.

�1�.� �R�e�l�e�a�s�e� �t�r�a�v�e�r�s�i�n�g� �m�e�c�h�a�n�i�s�m� �b�y� �r�o�t�a�t�i�n�g� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �b�r�a�k�e� 
�h�a�n�d�l�e� �c�o�u�n�t�e�r�c�l�o�c�k�w�i�s�e�.

�m�.� �P�l�a�c�e� �t�o�o�l�s� �a�n�d� �a�c�c�e�s�s�o�r�i�e�s� �i�n� �p�r�o�p�e�r� �p�o�s�i�t�i�o�n� �f�o�r� �f�i�r�i�n�g�.

�1�8�.� �T�O� �P�L�A�C�E� �T�H�E� �G�U�N� �A�N�D� �H�E�A�V�Y� �F�I�E�L�D� �C�A�R�R�I�A�G�E� �I�N� 
�F�I�R�I�N�G� �P�O�S�I�T�I�O�N� �O�N� �T�H�E� �F�I�R�I�N�G� �P�L�A�T�F�O�R�M� �M�l�.

�a�.� �F�o�r� �e�m�p�l�a�c�i�n�g� �t�h�e� �f�i�r�i�n�g� �p�l�a�t�f�o�r�m�,� �s�e�e� �p�a�r�a�g�r�a�p�h� �2�7�.

�b�.� �P�r�o�c�e�d�u�r�e�.
�(�1�)� �T�h�e� �l�o�w�e�r� �f�r�o�n�t� �s�p�a�d�e� �s�u�p�p�o�r�t�s� �m�u�s�t� �f�i�t� �o�v�e�r� �t�h�e� �s�t�u�d�s� �o�n� 

�t�h�e� �b�o�l�s�t�e�r�,� �a�n�d� �p�e�r�m�i�t� �t�h�e� �p�i�v�o�t� �b�l�o�c�k�s� �t�o� �b�e� �p�l�a�c�e�d� �i�n� �p�o�s�i�t�i�o�n�.� 
�L�o�w�e�r� �c�a�r�r�i�a�g�e� �o�n� �t�h�e� �b�o�l�s�t�e�r� �b�y� �r�a�i�s�i�n�g� �b�o�g�i�e�.� �D�u�r�i�n�g� �t�h�e� �o�p�e�r�a�t�i�o�n� 
�o�f� �l�o�w�e�r�i�n�g� �t�h�e� �c�a�r�r�i�a�g�e�,� �t�h�e� �g�u�n� �a�n�d� �c�a�r�r�i�a�g�e� �m�a�y� �h�a�v�e� �t�o� �b�e� �m�a�n�e�u� 
�v�e�r�e�d� �s�l�i�g�h�t�l�y� �t�o� �p�r�o�p�e�r�l�y� �a�l�i�n�e� �t�h�e� �b�o�l�s�t�e�r� �a�n�d� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e�.� �W�h�e�n� 
�b�o�t�t�o�m� �c�a�r�r�i�a�g�e� �i�s� �i�n� �p�o�s�i�t�i�o�n� �o�n� �t�h�e� �b�o�l�s�t�e�r�,� �l�o�w�e�r� �t�h�e� �t�r�a�i�l�s� �f�r�o�m� �t�h�e� 
�l�i�m�b�e�r�.� �P�l�a�c�e� �b�o�l�s�t�e�r� �c�l�a�m�p�s� �o�n� �b�o�l�s�t�e�r�,� �a�n�d� �b�o�l�t� �i�n� �p�l�a�c�e� �(�f�i�g�.� �4�7�)�.
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�T�M� �9�-�3�5�0 �P�a�r�.� �1�8

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

FRONT
RETRACTING

BRACKET
EYE

GUN
RETRACTING 

EYE

REAR RETRACTING 
BRACKET EYE

RATCHET CHAIN 
HOIST-41-H-2II5

�R�A� �P�D� �1�0�2�3�9�9

�F�i�g�u�r�e� �3�8�  �� �P�u�f�f�i�n�g� �t�h�e� �G�u�n� �F�o�r�w�a�r�d� �I�n�t�o� �F�i�r�i�n�g� �P�o�s�i�t�i�o�n� 
�W�i�t�h� �R�a�t�c�h�e�t� �C�h�a�i�n� �H�o�i�s�t

�D�r�o�p� �y�o�k�e� �b�a�r� �o�v�e�r� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e� �a�n�d� �t�i�g�h�t�e�n� �l�o�c�k�i�n�g� �n�u�t�s� �(�f�i�g�.� 
�4�6�)�.� �P�l�a�c�e� �p�i�v�o�t� �b�l�o�c�k�s� �i�n� �p�o�s�i�t�i�o�n� �i�n� �b�o�t�t�o�m� �f�r�o�n�t� �s�p�a�d�e� �s�u�p�p�o�r�t�s�.� 
�P�l�a�c�e� �b�o�l�s�t�e�r� �f�r�a�m�e� �c�l�a�m�p� �o�v�e�r� �s�p�a�d�e� �s�u�p�p�o�r�t�s� �a�n�d� �l�o�c�k� �w�i�t�h� �t�w�o� 
�n�u�t�s� �(�f�i�g�.� �4�6�)�.

�(�2�)� �A�s�s�e�m�b�l�e� �r�e�m�a�i�n�i�n�g� �r�a�i�l� �s�e�c�t�i�o�n�s� �a�n�d� �a�t�t�a�c�h� �r�e�m�a�i�n�i�n�g� �r�a�d�i�a�l�.� 
�A�s�s�e�m�b�l�e� �t�r�a�i�l� �c�l�a�m�p�s� �a�n�d� �r�u�b�b�i�n�g� �p�l�a�t�e�s� �o�n� �r�a�i�l� �s�e�c�t�o�r�s� �w�i�t�h� �h�o�o�k�e�d� 
�b�o�l�t� �o�n� �o�u�t�s�i�d�e� �o�f� �r�a�i�l�.� �S�l�i�d�e� �t�r�a�i�l� �c�l�a�m�p�s� �i�n�t�o� �t�h�e� �t�r�a�i�l� �s�p�a�d�e� �s�e�a�t�s�.� 
�F�a�s�t�e�n� �w�i�t�h� �t�r�a�i�l� �s�p�a�d�e� �k�e�y� �(�f�i�g�.� �5�7�)�.

�(�3�)� �A�s�s�e�m�b�l�e� �t�r�a�i�l� �b�r�a�c�e�,� �a�n�d� �h�o�o�k� �t�h�e� �t�r�a�i�l� �b�r�a�c�e� �c�l�e�v�i�s�e�s� �o�v�e�r� 
�t�h�e� �t�o�p� �f�r�o�n�t� �s�p�a�d�e� �s�u�p�p�o�r�t�s�.� �T�i�g�h�t�e�n� �u�p� �c�l�e�v�i�s� �n�u�t�s�,� �m�a�k�i�n�g� �s�u�r�e� 
�t�h�a�t� �t�h�e� �s�u�p�p�o�r�t� �e�n�d�s� �e�n�g�a�g�e� �t�h�e� �t�r�a�i�l�s� �p�r�o�p�e�r�l�y�.� �A�s�s�e�m�b�l�e� �p�u�s�h� �b�a�r� 
�a�s�s�e�m�b�l�y� �o�n� �e�n�d� �o�f� �t�r�a�i�l�s�.� �T�h�e� �p�u�s�h� �b�a�r� �a�s�s�e�m�b�l�i�e�s� �m�u�s�t� �h�a�v�e� �t�h�e� 
�c�l�a�m�p� �g�i�b� �o�n� �t�h�e� �o�u�t�s�i�d�e� �o�f� �t�h�e� �t�r�a�i�l�s� �(�f�i�g�.� �5�7�)�.� �D�r�i�v�e� �s�t�a�k�e�s� �a�r�o�u�n�d� 
�t�h�e� �o�u�t�s�i�d�e� �o�f� �t�h�e� �r�a�i�l� �s�e�c�t�o�r�s�.

�c�.� �A�f�t�e�r� �t�h�e� �g�u�n� �h�a�s� �b�e�e�n� �m�o�u�n�t�e�d� �a�n�d� �c�l�a�m�p�e�d� �o�n� �t�h�e� �b�o�l�s�t�e�r�,� 
�f�u�r�t�h�e�r� �p�r�o�c�e�d�u�r�e� �t�o� �b�r�i�n�g� �t�h�e� �w�e�a�p�o�n� �i�n�t�o� �f�i�r�i�n�g� �p�o�s�i�t�i�o�n� �i�s� �t�h�e� �s�a�m�e� 
�a�s� �d�e�t�a�i�l�e�d� �i�n� �p�l�a�c�i�n�g� �t�h�e� �h�e�a�v�y� �f�i�e�l�d� �c�a�r�r�i�a�g�e� �i�n� �f�i�r�i�n�g� �p�o�s�i�t�i�o�n�,� �p�a�r� 
�a�g�r�a�p�h� �1�7�.
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�P�a�r�s�.� �1�9�-�2�0 �T�M� �9�-�3�5�0

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

BOGIE LIFTING 
SCREW COVER

OUTER BOGIE 
LIFTING SCREW

BOGIE LIFTING 
SCREWS LOCK

�R�A� �P�D� �8�6�5�6�7

�F�i�g�u�r�e� �3�9�  �� �R�e�m�o�v�i�n�g� �B�o�g�i�e� �L�i�f�t�i�n�g� �S�c�r�e�w� �l�o�c�k

�1�9�.� �T�O� �P�L�A�C�E� �T�H�E� �G�U�N� �I�N� �F�I�R�I�N�G� �P�O�S�I�T�I�O�N� �O�N� �T�H�E� �G�U�N� 
�M�O�U�N�T� �M�1�3�.

�a�.� �R�e�m�o�v�e� �g�u�n� �c�o�v�e�r�s� �a�n�d� �s�t�o�r�e� �t�h�e�m� �o�u�t� �o�f� �t�h�e� �w�a�y� �i�n� �t�h�e� 
�p�r�o�p�e�r� �p�l�a�c�e� �a�s�s�i�g�n�e�d� �f�o�r� �t�h�e�m�;� �l�i�k�e�w�i�s�e�,� �s�t�o�r�e� �t�h�e� �o�t�h�e�r� �e�q�u�i�p�m�e�n�t� 
�n�o�t� �r�e�q�u�i�r�e�d� �f�o�r� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �w�e�a�p�o�n�.

�b�.� �U�n�l�o�c�k� �t�h�e� �t�u�b�e� �f�r�o�n�t� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �(�f�i�g�.� �4�4�)� �b�y� �l�o�o�s�e�n�i�n�g� �t�h�e� 
�n�u�t� �w�h�i�c�h� �s�e�c�u�r�e�s� �t�h�e� �u�p�p�e�r� �h�a�l�f� �o�f� �t�h�e� �t�r�a�v�e�l�i�n�g� �l�o�c�k�,� �a�n�d� �u�n�l�o�c�k� �t�h�e� 
�r�e�a�r� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �(�f�i�g�.� �4�3�)�.� �R�o�t�a�t�e� �t�h�e� �u�p�p�e�r� �h�a�l�f� �u�p� �a�n�d� �o�f�f� �t�h�e� 
�t�u�b�e�;� �t�h�e�n� �e�l�e�v�a�t�e� �t�u�b�e� �s�l�i�g�h�t�l�y� �i�n� �o�r�d�e�r� �t�o� �p�u�s�h� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �d�o�w�n� 
�i�n� �l�a�t�c�h�e�d� �p�o�s�i�t�i�o�n� �o�n� �t�h�e� �h�u�l�l�.

�c�.� �P�l�a�c�e� �s�p�a�d�e� �i�n� �f�i�r�i�n�g� �p�o�s�i�t�i�o�n�.� �F�r�e�e� �t�h�e� �t�o�p� �s�u�p�p�o�r�t� �a�r�m�s� �o�f� 
�t�h�e� �s�p�a�d�e� �a�s�s�e�m�b�l�y� �b�y� �r�e�m�o�v�i�n�g� �t�h�e� �l�o�c�k�i�n�g� �p�i�n�s�.� �R�e�l�e�a�s�e� �w�i�n�c�h� 
�r�a�t�c�h�e�t� �a�r�m� �a�n�d� �b�r�a�k�e� �t�o� �l�o�w�e�r� �s�p�a�d�e� �t�o� �g�r�o�u�n�d�.� �B�a�c�k� �u�p� �v�e�h�i�c�l�e� 
�t�o� �f�o�r�c�e� �s�p�a�d�e� �p�r�o�n�g�s� �i�n�t�o� �g�r�o�u�n�d�.� �W�h�e�n� �i�n� �i�t�s� �p�r�o�p�e�r� �p�o�s�i�t�i�o�n�,� �t�h�e� 
�s�p�a�d�e� �m�u�s�t� �b�e� �f�l�u�s�h� �w�i�t�h� �t�h�e� �g�r�o�u�n�d� �a�n�d� �t�h�e� �s�p�a�d�e� �s�t�o�p�s� �s�e�a�t�e�d� 
�a�g�a�i�n�s�t� �t�h�e� �h�u�l�l�.� �A�p�p�l�y� �v�e�h�i�c�l�e� �s�t�e�e�r�i�n�g� �b�r�a�k�e�s� �a�n�d� �l�o�c�k� �i�n� �p�o�s�i�t�i�o�n�.

�2�0�.� �L�O�A�D�I�N�G� �T�H�E� �G�U�N�.
�a�.� �L�o�a�d�i�n�g� �a�n�g�l�e�.� �B�r�i�n�g� �t�h�e� �g�u�n� �t�o� �a�p�p�r�o�x�i�m�a�t�e�l�y� �1�5� �d�e�g�r�e�e�s� 

�e�l�e�v�a�t�i�o�n�.
�b�.� �T�o� �o�p�e�n� �t�h�e� �b�r�e�e�c�h�.� �R�e�m�o�v�e� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �M�l� �o�r� 

�o�p�e�n� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �M�l�7�.� �P�u�s�h� �d�o�w�n� �o�n� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �o�p�e�r�a�t�i�n�g

�s�o



�T�M� �9�-�3�5�0� �P�a�r�.� �2�0

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s
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�R�A� �P�D� �1�0�2�3�9�3

�F�i�g�u�r�e� �4�0�  �� �R�e�m�o�v�i�n�g� �B�o�g�i�e� �L�i�f�t�i�n�g� �S�c�r�e�w� �C�o�v�e�r

�l�e�v�e�r� �c�a�t�c�h�,� �a�n�d� �p�u�l�l� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �d�o�w�n� �t�o� �a� �h�o�r�i� 
�z�o�n�t�a�l� �p�o�s�i�t�i�o�n�.� �T�h�e�n� �s�w�i�n�g� �t�h�e� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �t�o�w�a�r�d� �t�h�e� �m�u�z�z�l�e� 
�o�f� �t�h�e� �g�u�n�.

�c�.� �P�o�w�d�e�r� �c�h�a�m�b�e�r�.� �I�n� �b�e�t�w�e�e�n� �r�o�u�n�d�s� �o�f� �f�i�r�e�,� �i�m�m�e�d�i�a�t�e�l�y� 
�u�p�o�n� �o�p�e�n�i�n�g� �t�h�e� �b�r�e�e�c�h�,� �t�h�e� �p�o�w�d�e�r� �c�h�a�m�b�e�r�,� �i�n�c�l�u�d�i�n�g� �t�h�e� �f�o�r�c�i�n�g� 
�c�o�n�e�,� �s�h�o�u�l�d� �b�e� �s�w�a�b�b�e�d� �o�u�t� �w�i�t�h� �t�h�e� �s�p�o�n�g�e�.� �T�h�e� �b�o�r�e� �s�h�o�u�l�d� �t�h�e�n� 
�b�e� �e�x�a�m�i�n�e�d� �t�o� �m�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �t�h�e�r�e� �a�r�e� �n�o� �b�u�r�n�t� �f�r�a�g�m�e�n�t�s� �o�f� 
�p�o�w�d�e�r� �b�a�g�s� �o�r� �o�t�h�e�r� �o�b�j�e�c�t�s� �r�e�m�a�i�n�i�n�g� �i�n� �t�h�e� �b�o�r�e� �b�e�f�o�r�e� �r�e�l�o�a�d�i�n�g�.

�d�.� �P�r�o�j�e�c�t�i�l�e�.� �A� �l�o�a�d�i�n�g� �t�r�a�y� �(�f�i�g�.� �4�8�)� �i�s� �f�u�r�n�i�s�h�e�d� �b�o�t�h� �t�o� �p�r�o� 
�v�i�d�e� �f�o�r� �e�a�s�e� �i�n� �l�o�a�d�i�n�g� �a�n�d� �t�o� �p�r�o�t�e�c�t� �t�h�e� �t�h�r�e�a�d�s� �i�n� �t�h�e� �b�r�e�e�c�h� �r�e� 
�c�e�s�s�.� �T�h�e� �p�r�o�j�e�c�t�i�l�e� �i�s� �p�l�a�c�e�d� �o�n� �t�h�e� �l�o�a�d�i�n�g� �t�r�a�y�,� �t�h�e� �t�r�a�y� �i�s� �l�i�f�t�e�d� 
�b�y� �t�h�e� �g�u�n� �c�r�e�w�,� �a�n�d� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� �t�r�a�y� �p�l�a�c�e�d� �s�o� �t�h�a�t� �t�h�e� �b�r�a�s�s� 
�p�r�o�j�e�c�t�i�n�g� �l�u�g� �r�e�s�t�s� �i�n� �a� �b�l�a�n�k� �p�o�r�t�i�o�n� �o�f� �t�h�e� �i�n�t�e�r�r�u�p�t�e�d� �b�r�e�e�c�h�.� �T�h�e� 
�p�r�o�j�e�c�t�i�l�e� �i�s� �p�u�s�h�e�d� �c�l�e�a�r� �o�f� �t�h�e� �l�o�a�d�i�n�g� �t�r�a�y� �b�y� �u�s�e� �o�f� �t�h�e� �r�a�m�m�e�r�.� 
�T�h�e�n� �t�h�e� �t�r�a�y� �i�s� �r�e�m�o�v�e�d� �a�n�d� �t�h�e� �p�r�o�j�e�c�t�i�l�e� �i�s� �r�a�m�m�e�d� �i�n�t�o� �p�o�s�i�t�i�o�n� 
�i�n� �t�h�e� �f�o�r�c�i�n�g� �c�o�n�e�.� �I�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�h�a�t� �p�r�o�j�e�c�t�i�l�e�s� �b�e� �r�a�m�m�e�d� �w�i�t�h� 
�a� �u�n�i�f�o�r�m� �f�o�r�c�e�,� �s�i�n�c�e� �v�a�r�i�a�t�i�o�n�s� �i�n� �t�h�e� �r�a�m�m�i�n�g� �f�o�r�c�e� �w�i�l�l� �c�a�u�s�e� 
�s�l�i�g�h�t� �v�a�r�i�a�t�i�o�n�s� �i�n� �t�h�e� �r�a�n�g�e�.� �I�t� �i�s� �a�l�s�o� �i�m�p�o�r�t�a�n�t� �t�h�a�t� �t�h�e� �r�o�t�a�t�i�n�g� 
�b�a�n�d�s� �a�n�d� �b�o�u�r�r�e�l�e�t� �o�n� �a� �p�r�o�j�e�c�t�i�l�e� �a�r�e� �n�o�t� �d�a�m�a�g�e�d�,� �a�s� �s�u�c�h� �d�a�m�a�g�e� 
�i�s� �l�i�k�e�l�y� �t�o� �c�a�u�s�e� �e�r�r�a�t�i�c� �f�i�r�i�n�g�.� �T�o� �a�v�o�i�d� �d�a�m�a�g�e� �t�o� �r�o�t�a�t�i�n�g� �b�a�n�d�s� 
�t�h�e� �g�r�o�m�m�e�t� �s�h�o�u�l�d� �n�o�t� �b�e� �r�e�m�o�v�e�d� �u�n�t�i�l� �t�h�e� �s�h�e�l�l� �i�s� �b�e�i�n�g� �p�r�e�p�a�r�e�d� 
�f�o�r� �l�o�a�d�i�n�g�.
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�F�i�g�u�r�e� �4�1�  ��A�t�t�a�c�h�i�n�g� �W�h�e�e�l� �S�u�p�p�o�r�t�i�n�g� �C�a�b�l�e�s� �t�o� �t�h�e� 
�L�u�g�s� �o�n� �t�h�e� �B�o�g�i�e

�e�.� �P�r�o�p�e�l�l�i�n�g� �c�h�a�r�g�e�.� �I�t� �i�s� �n�o�t� �n�e�c�e�s�s�a�r�y� �t�o� �u�s�e� �t�h�e� �l�o�a�d�i�n�g� �t�r�a�y� 
�f�o�r� �p�l�a�c�i�n�g� �t�h�e� �p�o�w�d�e�r� �c�h�a�r�g�e� �i�n� �t�h�e� �b�r�e�e�c�h�.� �C�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �t�o� 
�i�n�s�u�r�e� �t�h�a�t� �t�h�e� �i�g�n�i�t�e�r� �e�n�d� �o�f� �t�h�e� �p�o�w�d�e�r� �c�h�a�r�g�e� �i�s� �l�o�c�a�t�e�d� �a�t� �t�h�e� �r�e�a�r�.

�f�.� �T�o� �c�l�o�s�e� �t�h�e� �b�r�e�e�c�h�.� �P�u�l�l� �t�h�e� �b�r�e�e�c�h� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �t�o�w�a�r�d� 
�t�h�e� �b�r�e�e�c�h� �a�n�d� �t�h�e�n� �p�u�s�h� �i�t� �t�o� �a� �v�e�r�t�i�c�a�l� �p�o�s�i�t�i�o�n�.

�2�1�.� �F�I�R�I�N�G�.
�a�.� �R�e�l�e�a�s�e� �t�h�e� �e�l�e�v�a�t�i�n�g� �a�n�d� �t�r�a�v�e�r�s�i�n�g� �h�a�n�d�w�h�e�e�l� �b�r�a�k�e�s� �a�n�d� 

�l�a�y� �t�h�e� �g�u�n� �i�n� �e�l�e�v�a�t�i�o�n� �a�n�d� �t�r�a�v�e�r�s�e�.� �O�p�e�r�a�t�i�o�n� �o�f� �s�i�g�h�t�i�n�g� �a�n�d� �f�i�r�e� 
�c�o�n�t�r�o�l� �e�q�u�i�p�m�e�n�t� �i�s� �c�o�v�e�r�e�d� �i�n� �s�e�c�t�i�o�n� �X�X�V�I�I�I�.

�b�.� �I�n�s�e�r�t� �p�r�i�m�e�r�.� �N�O�T�E�:� �T�h�e� �b�r�e�e�c�h�b�l�o�c�k� �m�u�s�t� �b�e� �c�l�o�s�e�d� �b�e� 
�f�o�r�e� �a�s�s�e�m�b�l�i�n�g� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �M�l�,� �a�n�d� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� 
�M�l� �m�u�s�t� �b�e� �r�e�m�o�v�e�d�,� �o�r� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �M�1�7� �o�p�e�n�e�d�,� �b�e�f�o�r�e� �t�h�e� 
�b�r�e�e�c�h�b�l�o�c�k� �c�a�n� �b�e� �o�p�e�n�e�d�.

�c�.� �M�a�k�e� �s�u�r�e� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �i�s� �p�r�o�p�e�r�l�y� �l�a�t�c�h�e�d� �a�n�d� �t�h�e�n� 
�r�e�l�e�a�s�e� �h�a�m�m�e�r� �l�o�c�k�i�n�g� �p�i�n� �(�w�h�e�n� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �M�l� �i�s� �u�s�e�d�)�.

�d�.� �O�n� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �M�l� �i�n�s�t�a�l�l�a�t�i�o�n�,� �a�t�t�a�c�h� �l�a�n�y�a�r�d� �t�o� �h�a�m� 
�m�e�r�,� �k�e�e�p�i�n�g� �o�n�e� �h�a�n�d� �b�e�t�w�e�e�n� �h�a�m�m�e�r� �a�n�d� �f�i�r�i�n�g� �p�i�n� �a�s� �a�n� �a�d�d�e�d� 
�s�a�f�e�t�y� �p�r�e�c�a�u�t�i�o�n�.� �O�n� �f�i�r�i�n�g� �l�o�c�k� �M�1�7� �i�n�s�t�a�l�l�a�t�i�o�n�,� �a�t�t�a�c�h� �l�a�n�y�a�r�d� 
�t�o� �t�h�e� �t�r�i�g�g�e�r� �a�n�d� �a�d�j�u�s�t� �t�r�i�g�g�e�r� �t�o� �p�o�s�i�t�i�o�n� �b�e�s�t� �s�u�i�t�e�d� �f�o�r� �p�u�l�l�i�n�g
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�l�a�n�y�a�r�d� �(�f�i�g�s�.� �2�6� �a�n�d� �8�6�)�.� �T�h�i�s� �a�d�j�u�s�t�m�e�n�t� �i�s� �m�a�d�e� �b�y� �p�u�s�h�i�n�g� �t�h�e� 
�l�o�n�g�e�r� �a�r�m� �o�f� �t�h�e� �t�r�i�g�g�e�r� �f�o�r�w�a�r�d�,� �w�h�i�c�h� �d�i�s�e�n�g�a�g�e�s� �t�h�e� �s�h�o�r�t�e�r� �a�r�m� 
�f�r�o�m� �t�h�e� �n�o�t�c�h�e�s� �i�n� �t�h�e� �s�e�l�e�c�t�o�r�.� �T�h�e�n� �r�o�t�a�t�e� �t�h�e� �t�r�i�g�g�e�r� �t�o� �t�h�e� �d�e� 
�s�i�r�e�d� �l�o�c�a�t�i�o�n�.� �T�h�e� �r�e�l�e�a�s�e� �o�f� �t�h�e� �l�a�n�y�a�r�d� �p�e�r�m�i�t�s� �t�h�e� �t�r�i�g�g�e�r� �t�o� �r�e� 
�e�n�g�a�g�e� �t�h�e� �f�i�r�i�n�g� �h�a�m�m�e�r� �a�n�d� �t�h�e� �l�o�c�k� �i�s� �r�e�a�d�y� �f�o�r� �t�h�e� �n�e�x�t� �f�i�r�i�n�g�.� 
�T�o� �e�j�e�c�t� �t�h�e� �p�r�i�m�e�r�,� �m�o�v�e� �t�h�e� �o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �s�m�a�r�t�l�y� �t�o� �t�h�e� �l�e�f�t�.� 
�T�h�i�s� �m�o�v�e�m�e�n�t� �c�a�n� �b�e�s�t� �b�e� �o�b�t�a�i�n�e�d� �b�y� �s�t�r�i�k�i�n�g� �t�h�e� �h�a�n�d�l�e� �w�i�t�h� �t�h�e� 
�p�a�l�m� �o�f� �t�h�e� �h�a�n�d�.

�e�.� �A�l�l�o�w� �s�l�a�c�k� �i�n� �l�a�n�y�a�r�d�.

�f�.� �P�u�l�l� �l�a�n�y�a�r�d� �s�h�a�r�p�l�y� �a�n�d� �w�i�t�h� �f�o�r�c�e�,� �t�o� �f�i�r�e� �w�i�t�h� �f�i�r�i�n�g� �m�e�c�h�a� 
�n�i�s�m� �M�L� �A�p�p�l�y� �a� �s�t�e�a�d�y� �p�u�l�l� �t�o� �l�a�n�y�a�r�d�,� �t�o� �f�i�r�e� �w�i�t�h� �f�i�r�i�n�g� �l�o�c�k� �M�1�7�.

�g�.� �I�n� �c�a�s�e� �o�f� �a� �m�i�s�f�i�r�e�,� �r�e�f�e�r� �t�o� �p�a�r�a�g�r�a�p�h� �4�5�.

�2�2�.� �T�O� �U�N�L�O�A�D�.� �T�h�e� �p�i�e�c�e� �w�i�l�l� �b�e� �u�n�l�o�a�d�e�d� �o�n�l�y� �u�p�o�n� �t�h�e� 
�s�p�e�c�i�f�i�c� �o�r�d�e�r�s� �a�n�d� �u�n�d�e�r� �t�h�e� �d�i�r�e�c�t� �s�u�p�e�r�v�i�s�i�o�n� �o�f� �a�n� �o�f�f�i�c�e�r�.� �R�e�m�o�v�e� 
�t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m�.� �B�r�i�n�g� �t�h�e� �g�u�n� �t�o� �a� �h�o�r�i�z�o�n�t�a�l� �p�o�s�i�t�i�o�n�.� �O�p�e�n� 
�t�h�e� �b�r�e�e�c�h� �a�n�d� �r�e�m�o�v�e� �t�h�e� �p�o�w�d�e�r� �c�h�a�r�g�e�.� �P�l�a�c�e� �t�h�e� �l�o�a�d�i�n�g� �t�r�a�y� �i�n� 
�p�o�s�i�t�i�o�n� �i�n� �t�h�e� �b�r�e�e�c�h� �r�e�c�e�s�s�.� �I�n�s�p�e�c�t� �t�h�e� �u�n�l�o�a�d�i�n�g� �r�a�m�m�e�r� �h�e�a�d� �t�o� 
�s�e�e� �t�h�a�t� �i�t� �i�s� �t�h�o�r�o�u�g�h�l�y� �c�l�e�a�n� �a�n�d� �o�f� �a� �t�y�p�e� �c�o�n�t�a�i�n�i�n�g� �a� �s�u�i�t�a�b�l�e� 
�r�e�c�e�s�s� �f�o�r� �i�n�c�l�o�s�i�n�g� �t�h�e� �f�u�z�e�.� �I�n�s�e�r�t� �t�h�e� �r�a�m�m�e�r� �h�e�a�d� �i�n�t�o� �t�h�e� �b�o�r�e� 
�f�r�o�m� �t�h�e� �m�u�z�z�l�e� �e�n�d� �a�n�d� �p�u�s�h� �i�t� �c�a�r�e�f�u�l�l�y� �u�n�t�i�l� �i�t� �i�n�c�l�o�s�e�s� �t�h�e� �f�u�z�e� 
�a�n�d� �c�o�m�e�s� �i�n�t�o� �c�o�n�t�a�c�t� �w�i�t�h� �t�h�e� �o�g�i�v�e� �o�f� �t�h�e� �p�r�o�j�e�c�t�i�l�e�.� �P�u�s�h� �t�h�e� 
�p�r�o�j�e�c�t�i�l�e� �b�a�c�k� �s�l�o�w�l�y� �o�n�t�o� �t�h�e� �l�o�a�d�i�n�g� �t�r�a�y�.� �I�t� �m�a�y� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� 
�t�a�p� �t�h�e� �e�n�d� �o�f� �t�h�e� �r�a�m�m�e�r� �s�t�a�f�f� �w�i�t�h� �a� �w�o�o�d�e�n� �b�l�o�c�k� �i�n� �o�r�d�e�r� �t�o� �d�i�s� 
�l�o�d�g�e� �t�h�e� �p�r�o�j�e�c�t�i�l�e� �f�r�o�m� �i�t�s� �s�e�a�t� �i�n� �t�h�e� �b�o�r�e�.� �H�o�l�d� �a�n� �e�x�t�r�a� �r�a�m�m�e�r�,� 
�i�f� �a�v�a�i�l�a�b�l�e�,� �o�t�h�e�r�w�i�s�e� �a� �p�i�c�k�a�x� �h�a�n�d�l�e�,� �f�i�r�m�l�y� �a�g�a�i�n�s�t� �t�h�e� �b�a�s�e� �o�f� �t�h�e� 
�p�r�o�j�e�c�t�i�l�e� �a�n�d� �s�t�e�a�d�y� �i�t�s� �b�a�c�k�w�a�r�d� �m�o�v�e�m�e�n�t� �u�n�t�i�l� �i�t� �c�o�m�e�s� �t�o� �r�e�s�t� 
�i�n� �t�h�e� �l�o�a�d�i�n�g� �t�r�a�y�.

�2�3�.� �T�O� �P�L�A�C�E� �T�H�E� �G�U�N� �A�N�D� �H�E�A�V�Y� �F�I�E�L�D� �C�A�R�R�I�A�G�E� �I�N� 
�T�R�A�V�E�L�I�N�G� �P�O�S�I�T�I�O�N�.

�a�.� �R�a�i�s�e� �c�a�r�r�i�a�g�e�.� �D�e�t�a�c�h� �t�h�e� �r�e�a�r� �s�p�a�d�e�s� �f�r�o�m� �t�h�e� �t�r�a�i�l�s�.� �O�p� 
�e�r�a�t�e� �t�h�e� �b�o�g�i�e� �l�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m� �t�o� �r�a�i�s�e� �t�h�e� �c�a�r�r�i�a�g�e� �f�r�o�m� �t�h�e� 
�g�r�o�u�n�d�.� �S�w�i�n�g� �t�h�e� �t�r�a�i�l�s� �t�o�g�e�t�h�e�r�.� �R�a�i�s�e� �t�h�e� �c�a�r�r�i�a�g�e� �a�s� �h�i�g�h� �a�s� �t�h�e� 
�l�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m� �w�i�l�l� �p�e�r�m�i�t�.� �D�e�t�a�c�h� �t�h�e� �f�r�o�n�t� �s�p�a�d�e�s�.� �P�l�a�c�e� �t�h�e� 
�f�r�o�n�t� �a�n�d� �r�e�a�r� �s�p�a�d�e�s� �i�n� �t�h�e�i�r� �c�a�r�r�y�i�n�g� �r�a�c�k�s� �o�n� �t�h�e� �t�r�a�i�l�s�.� �D�e�t�a�c�h� 
�t�h�e� �w�h�e�e�l� �s�u�p�p�o�r�t�i�n�g� �c�a�b�l�e�s� �f�r�o�m� �t�h�e� �b�o�l�t�s� �o�n� �t�h�e� �b�o�g�i�e� �c�r�o�s�s� �b�e�a�m� 
�a�n�d� �h�o�o�k� �t�h�e� �c�a�b�l�e� �e�y�e�s� �o�n� �t�h�e� �b�r�a�c�k�e�t�s� �p�r�o�v�i�d�e�d� �o�n� �t�h�e� �u�p�p�e�r� �t�o�r�q�u�e� 
�r�o�d�s�.� �P�l�a�c�e� �t�h�e� �b�o�g�i�e� �e�l�e�v�a�t�i�n�g� �s�c�r�e�w� �l�o�c�k� �i�n� �p�o�s�i�t�i�o�n� �o�n� �t�o�p� �o�f� �t�h�e� 
�b�o�g�i�e� �e�l�e�v�a�t�i�n�g� �s�c�r�e�w�s�.

�b�.� �I�n�s�t�a�l�l� �l�i�m�b�e�r�.
�(�1�)� �I�N�S�T�A�L�L� �H�E�A�V�Y� �C�A�R�R�I�A�G�E� �L�I�M�B�E�R� �M�S�.
�(�a�)� �P�l�a�c�e� �t�h�e� �t�r�a�i�l� �c�l�a�m�p�i�n�g� �b�r�a�c�k�e�t� �T�-�b�o�l�t� �i�n� �t�h�e� �s�p�a�d�e� �r�e�c�e�s�s� �o�n� 

�t�h�e� �t�r�a�i�l�s� �w�h�e�n� �c�l�o�s�i�n�g� �t�h�e� �t�r�a�i�l�s�.� �A�l�i�n�e� �t�h�e� �t�r�a�i�l� �c�l�a�m�p�i�n�g� �b�r�a�c�k�e�t� 
�o�v�e�r� �t�h�e� �T�-�b�o�l�t� �a�n�d� �t�r�a�i�l�s�.� �P�o�s�i�t�i�o�n� �t�h�e� �t�r�a�i�l� �c�l�a�m�p�i�n�g� �b�r�a�c�k�e�t� �b�o�l�t
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�P�a�r�.� �2�3� �T�M� �9�-�3�5�0

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

TRAVELING LOCK

�R�A� �P�D� �1�0�2�3�9�7

�F�i�g�u�r�e� �4�4�  �� �G�u�n� �M�o�t�o�r� �C�a�r�r�i�a�g�e� �F�r�o�n�t� �T�r�a�v�e�l�i�n�g� �l�o�c�k

�a�n�d� �i�n�s�t�a�l�l� �n�u�t�s� �o�n� �t�h�e� �b�o�l�t�s�.� �T�i�g�h�t�e�n� �w�i�t�h� �t�h�e� �d�o�u�b�l�e�-�h�e�a�d�e�d� �b�o�x� 
�w�r�e�n�c�h� �i�s�s�u�e�d� �w�i�t�h� �t�h�e� �l�i�m�b�e�r�.� �L�o�c�k� �i�n� �p�l�a�c�e� �b�y� �i�n�s�e�r�t�i�n�g� �t�h�e� �s�a�f�e�t�y� 
�p�i�n�s� �(�f�i�g�.� �3�5�)�.� �C�A�U�T�I�O�N�:� �O�n�e� �o�r� �m�o�r�e� �t�h�r�e�a�d�s� �s�h�o�u�l�d� �b�e� �s�h�o�w�i�n�g� 
�a�b�o�v�e� �t�h�e� �n�u�t�.

�(�b�)� �W�i�t�h� �t�h�e� �l�i�m�b�e�r� �h�o�o�k�e�d� �t�o� �t�h�e� �p�r�i�m�e� �m�o�v�e�r�,� �a�l�i�n�e� �t�h�e� �l�i�m�b�e�r� 
�w�i�t�h� �t�h�e� �t�r�a�i�l� �c�l�a�m�p�i�n�g� �b�r�a�c�k�e�t�.� �P�a�y� �o�u�t� �t�h�e� �w�i�n�c�h� �c�a�b�l�e� �o�n� �t�h�e� 
 "�p�r�i�m�e� �m�o�v�e�r� �e�n�o�u�g�h� �s�o� �t�h�a�t� �i�t� �c�a�n� �b�e� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �l�i�f�t�i�n�g� �s�l�i�n�g� 
�o�n� �t�h�e� �l�i�m�b�e�r� �f�r�a�m�e�.� �T�a�k�e� �u�p� �t�h�e� �s�l�a�c�k� �u�n�t�i�l� �t�h�e� �c�a�b�l�e� �a�n�d� �s�l�i�n�g� �a�r�e� 
�t�a�u�t�.� �M�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �t�h�e� �s�l�i�n�g� �i�s� �i�n� �l�i�n�e� �w�i�t�h� �t�h�e� �l�i�f�t�i�n�g� �s�l�i�n�g� �g�u�i�d�e�.� 
�R�e�m�o�v�e� �t�h�e� �e�y�e�b�o�l�t� �f�r�o�m� �i�t�s� �c�a�r�r�y�i�n�g� �p�o�s�i�t�i�o�n� �i�n� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� 
�l�i�m�b�e�r� �b�y� �l�o�o�s�e�n�i�n�g� �t�h�e� �w�i�n�g� �n�u�t�s� �a�n�d� �r�e�m�o�v�i�n�g� �t�h�e� �h�i�n�g�e� �p�i�n� �(�f�i�g�.� 
�3�7�)�.� �P�a�y� �p�u�t� �c�a�b�l�e� �f�r�o�m� �w�i�n�c�h� �t�o� �a�l�l�o�w� �t�h�e� �l�i�f�t�i�n�g� �b�r�a�c�k�e�t� �a�s�s�e�m�b�l�y� 
�t�o� �r�o�t�a�t�e� �a�n�d� �s�w�i�n�g� �d�o�w�n� �t�o� �t�h�e� �l�i�f�t�i�n�g� �p�o�s�i�t�i�o�n�.� �A�l�i�n�e� �t�h�e� �l�i�f�t�i�n�g� 
�b�r�a�c�k�e�t� �w�i�t�h� �t�h�e� �t�r�a�i�l� �c�l�a�m�p�i�n�g� �b�r�a�c�k�e�t�.� �S�c�r�e�w� �a�s�s�e�m�b�l�i�n�g� �n�o�s�e� �o�n�t�o� 
�t�h�e� �t�r�a�i�l� �c�o�u�p�l�i�n�g� �p�i�n� �a�n�d� �i�n�s�e�r�t� �p�i�n� �t�o� �c�o�n�n�e�c�t� �t�h�e� �l�i�m�b�e�r� �l�i�f�t�i�n�g� 
�b�r�a�c�k�e�t� �t�o� �t�h�e� �t�r�a�i�l� �c�l�a�m�p�i�n�g� �b�r�a�c�k�e�t�.� �L�i�m�b�e�r�s� �e�q�u�i�p�p�e�d� �w�i�t�h� �c�o�u�p� 
�l�i�n�g� �p�i�n�s� �t�h�a�t� �a�r�e� �s�e�c�u�r�e�d� �b�y� �m�e�a�n�s� �o�f� �a� �t�a�p�e�r�e�d� �k�e�y� �d�o� �n�o�t� �r�e�q�u�i�r�e� 
�t�h�i�s� �a�s�s�e�m�b�l�i�n�g� �n�o�s�e�.� �R�e�m�o�v�e� �t�h�e� �n�o�s�e� �f�r�o�m� �t�h�e� �t�r�a�i�l� �c�o�u�p�l�i�n�g� �p�i�n�,� 
�a�n�d� �s�c�r�e�w� �o�n� �t�h�e� �b�a�r� �w�i�n�g� �n�u�t�.� �I�n�s�e�r�t� �t�h�e� �t�r�a�i�l� �c�o�u�p�l�i�n�g� �l�o�c�k� �p�i�n�.

�(�c�)� �U�n�l�o�c�k� �b�r�a�k�e�s� �o�n� �g�u�n� �c�a�r�r�i�a�g�e�,� �a�n�d�,� �u�s�i�n�g� �p�o�w�e�r�e�d� �w�i�n�c�h�,� 
�t�a�k�e� �i�n� �c�a�b�l�e� �s�l�o�w�l�y�.� �T�h�i�s� �w�i�l�l� �r�o�t�a�t�e� �t�h�e� �l�i�f�t�i�n�g� �b�r�a�c�k�e�t� �a�s�s�e�m�b�l�y� 
�a�n�d� �l�i�f�t� �t�h�e� �t�r�a�i�l�s� �t�o� �t�h�e� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n�.� �C�A�U�T�I�O�N�:� �P�e�r�s�o�n�n�e�l� 
�m�u�s�t� �s�t�a�n�d� �c�l�e�a�r� �o�f� �t�h�e� �l�i�m�b�e�r� �a�n�d� �t�r�a�i�l�s� �a�n�d� �t�h�e� �o�p�e�r�a�t�o�r� �o�f� �t�h�e� �p�r�i�m�e
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�T�M� �9�-�3�5�0 �P�a�r�.� �2�3

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s
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�P�a�r�.� �2�3 �T�M� �9�-�3�5�0

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

�R�A� �P�D� �1�0�2�4�0�9

�F�i�g�u�r�e� �4�8�  �� �L�o�a�d�i�n�g� �P�r�o�j�e�c�t�i�l�e

�m�o�v�e�r� �w�i�n�c�h� �s�h�o�u�l�d� �e�x�e�r�c�i�s�e� �c�a�r�e� �i�n� �p�o�w�e�r�i�n�g� �t�h�e� �w�i�n�c�h�.� �T�h�e� �c�a�r�r�i�a�g�e� 
�w�i�l�l� �m�o�v�e� �f�o�r�w�a�r�d� �a� �f�e�w� �f�e�e�t� �d�u�r�i�n�g� �t�h�i�s� �o�p�e�r�a�t�i�o�n�.

�(�d�)� �R�e�s�e�t� �t�h�e� �h�a�n�d� �b�r�a�k�e�s� �o�n� �t�h�e� �c�a�r�r�i�a�g�e�.� �K�e�e�p�i�n�g� �c�l�e�a�r� �o�f� �t�h�e� 
�t�r�a�i�l�s�,� �p�l�a�c�e� �l�i�f�t�i�n�g� �a�n�d� �l�o�c�k�i�n�g� �e�y�e�b�o�l�t� �d�o�w�n� �t�h�r�o�u�g�h� �t�r�a�i�l� �c�l�a�m�p�i�n�g� 
�b�r�a�c�k�e�t� �b�e�t�w�e�e�n� �t�h�e� �t�r�a�i�l�s�.� �L�o�c�k� �i�n� �p�l�a�c�e� �w�i�t�h� �e�y�e�b�o�l�t� �h�i�n�g�e� �p�i�n� 
�(�f�i�g�.� �3�5�)�.� �L�a�y� �e�y�e�b�o�l�t� �s�p�a�c�e�r� �p�i�e�c�e� �i�n� �p�o�s�i�t�i�o�n�,� �s�t�a�r�t� �w�i�n�g� �n�u�t�s� �(�f�i�g�.� 
�3�4�)� �a�n�d� �t�i�g�h�t�e�n� �s�e�c�u�r�e�l�y�,� �u�s�i�n�g� �a� �r�a�w�h�i�d�e� �o�r� �c�o�p�p�e�r� �h�a�m�m�e�r�.� �I�n�s�e�r�t� 
�c�o�t�t�e�r� �p�i�n�.� �W�h�e�n� �e�y�e�b�o�l�t� �i�s� �s�e�c�u�r�e�l�y� �i�n� �p�l�a�c�e�,� �r�e�m�o�v�e� �l�i�f�t�i�n�g� �s�l�i�n�g� 
�f�r�o�m� �w�i�n�c�h� �c�a�b�l�e� �a�n�d� �a�t�t�a�c�h� �s�l�i�n�g� �t�o� �h�o�o�k� �o�n� �t�h�e� �t�r�a�i�l� �(�f�i�g�.� �3�3�)�.� �W�i�n�d� 
�u�p� �w�i�n�c�h� �c�a�b�l�e�.

�(�2�)� �I�N�S�T�A�L�L� �H�E�A�V�Y� �C�A�R�R�I�A�G�E� �L�I�M�B�E�R� �M�2�.� �M�o�v�e� �l�i�m�b�e�r� �a�s�s�e�m� 
�b�l�y� �i�n�t�o� �p�o�s�i�t�i�o�n� �a�t� �r�e�a�r� �o�f� �t�r�a�i�l�s� �w�i�t�h� �l�i�m�b�e�r� �l�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m� �s�c�r�e�w� 
�b�e�t�w�e�e�n� �l�o�c�k� �p�l�a�t�e�s� �o�n� �t�r�a�i�l�s�.� �R�u�n� �t�h�e� �l�i�m�b�e�r� �l�i�f�t�i�n�g� �s�c�r�e�w� �d�o�w�n� �b�y� 
�t�u�r�n�i�n�g� �h�a�n�d�l�e� �o�f� �l�i�m�b�e�r� �l�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m� �u�n�t�i�l� �g�u�i�d�e� �a�r�m�s� �a�r�e� �i�n� 
�g�u�i�d�e�s�.� �T�h�e� �e�l�e�v�a�t�i�n�g� �s�c�r�e�w� �i�s� �t�h�e�n� �o�p�e�r�a�t�e�d� �t�o� �r�a�i�s�e� �t�h�e� �t�r�a�i�l�s� �u�n�t�i�l� 
�t�h�e�y� �a�r�e� �i�n� �p�o�s�i�t�i�o�n� �i�n� �t�h�e� �s�p�r�i�n�g� �s�u�p�p�o�r�t�e�d� �s�e�a�t� �a�n�d� �c�l�a�m�p�e�d� �t�h�e�r�e� �b�y� 
�l�i�f�t�i�n�g� �s�c�r�e�w�.� �R�e�p�l�a�c�e� �t�h�e� �l�i�f�t�i�n�g� �s�c�r�e�w� �c�o�v�e�r�.� �F�a�s�t�e�n� �t�h�e� �t�r�a�i�l� �l�o�c�k� 
�i�n�g� �p�i�n�s�.

�c�.� �C�o�n�n�e�c�t� �a�i�r� �b�r�a�k�e� �h�o�s�e�.� �C�o�u�p�l�e� �a�i�r� �b�r�a�k�e� �h�o�s�e� �t�o�g�e�t�h�e�r�,� 
�p�a�s�s�i�n�g� �t�h�e�m� �t�h�r�o�u�g�h� �h�o�s�e� �g�u�i�d�e�.� �H�o�s�e� �a�r�e� �a�r�r�a�n�g�e�d� �f�o�r� �s�t�r�a�i�g�h�t� �c�o�n� 
�n�e�c�t�i�o�n�s� �b�e�t�w�e�e�n� �l�i�m�b�e�r� �a�n�d� �p�r�i�m�e� �m�o�v�e�r�,� �a�n�d� �f�o�r� �c�r�o�s�s� �c�o�n�n�e�c�t�i�o�n� 
�b�e�t�w�e�e�n� �l�i�m�b�e�r� �a�n�d� �t�r�a�i�l�s� �(�f�i�g�.� �3�3�)�.
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�P�a�r�.� �2�3 �T�M� �9�-�3�5�0

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

�R�A� �P�D� �1�0�2�3�8�6

�F�i�g�u�r�e� �5�0�  �� �A�t�t�a�c�h�i�n�g� �L�a�n�y�a�r�d� �t�o� �P�e�r�c�u�s�s�/�o�n� �H�a�m�m�e�r

�d�.� �I�n�s�p�e�c�t�i�o�n�.� �A� �t�h�o�r�o�u�g�h� �i�n�s�p�e�c�t�i�o�n� �o�f� �t�h�e� �a�s�s�e�m�b�l�e�d� �l�i�m�b�e�r� 
�s�h�o�u�l�d� �b�e� �m�a�d�e� �b�e�f�o�r�e� �m�o�v�i�n�g�.� �P�o�i�n�t�s� �t�o� �b�e� �c�o�v�e�r�e�d� �a�r�e�:

�(�1�)� �T�r�a�i�l�s� �m�u�s�t� �b�e� �s�e�a�t�e�d� �p�r�o�p�e�r�l�y� �o�n� �l�i�m�b�e�r� �l�i�f�t�i�n�g� �b�r�a�c�k�e�t� 
�(�l�i�m�b�e�r� �M�S�)�.� �T�r�a�i�l�s� �m�u�s�t� �b�e� �l�o�c�k�e�d� �p�r�o�p�e�r�l�y� �b�y� �t�r�a�i�l� �l�o�c�k�i�n�g� �p�i�n�s� 
�(�l�i�m�b�e�r� �M�2�)�.

�(�2�)� �A�l�l� �n�u�t�s� �m�u�s�t� �b�e� �d�r�a�w�n� �u�p� �t�i�g�h�t� �a�n�d� �l�o�c�k�e�d� �w�i�t�h� �c�o�t�t�e�r� �p�i�n�s�.
�(�3�)� �T�h�e� �e�y�e�b�o�l�t� �m�u�s�t� �b�e� �d�r�a�w�n� �u�p� �t�i�g�h�t� �b�y� �t�h�e� �t�w�o� �w�i�n�g� �n�u�t�s� 

�(�l�i�m�b�e�r� �M�S�)�.
�(�4�)� �A�i�r� �h�o�s�e� �m�u�s�t� �b�e� �i�n�s�t�a�l�l�e�d� �p�r�o�p�e�r�l�y� �a�n�d� �b�e� �f�r�e�e� �t�o� �t�u�r�n� �w�i�t�h� 

�t�h�e� �l�i�m�b�e�r�.

�e�.� �R�e�t�r�a�c�t�i�n�g� �t�h�e� �t�u�b�e� �(�f�i�g�.� �5�1�)�.
�(�1�)� �C�o�n�n�e�c�t� �c�r�a�d�l�e� �l�o�c�k� �t�o� �t�h�e� �c�r�a�d�l�e�.
�(�2�)� �P�l�a�c�e� �g�u�n� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �i�n� �p�o�s�i�t�i�o�n� �o�v�e�r� �b�r�a�c�k�e�t�s� �o�n� �t�r�a�i�l�s�.� 

�L�o�c�k� �i�n� �p�o�s�i�t�i�o�n�.� �A�t�t�a�c�h� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �c�a�b�l�e� �c�l�e�v�i�s� �t�o� �b�r�a�c�k�e�t� �o�n� 
�r�e�a�r� �o�f� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e�.� �S�e�c�u�r�e� �c�l�e�v�i�s� �p�i�n� �w�i�t�h� �c�o�t�t�e�r� �p�i�n�.

�(�3�)� �R�e�m�o�v�e� �c�o�t�t�e�r� �p�i�n�s�,� �a�n�d� �n�u�t�s� �f�r�o�m� �c�o�u�n�t�e�r�r�e�c�o�i�l� �a�n�d� �r�e�c�o�i�l� 
�p�i�s�t�o�n� �r�o�d� �e�n�d�s�.� �P�u�l�l� �b�a�r�r�e�l� �a�s�s�e�m�b�l�y� �t�o� �r�e�a�r� �a�n�d� �l�o�c�k� �i�t� �s�e�c�u�r�e�l�y� 
�i�n� �p�l�a�c�e� �o�n� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �w�i�t�h� �l�o�c�k�i�n�g� �p�i�n�.� �C�A�U�T�I�O�N�:� �T�h�e� �p�i�s�t�o�n� 
�r�o�d� �n�u�t�s� �m�u�s�t� �n�o�t� �b�e� �r�e�m�o�v�e�d� �u�n�t�i�l� �c�r�a�d�l�e� �l�o�c�k� �a�n�d� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �a�r�e� 
�i�n� �p�o�s�t�i�o�n�.� �R�e�p�l�a�c�e� �t�h�e� �n�u�t�s� �a�n�d� �c�o�t�t�e�r� �p�i�n�s� �o�n� �t�h�e� �r�e�c�o�i�l� �a�n�d� �c�o�u�n� 
�t�e�r�r�e�c�o�i�l� �r�o�d� �e�n�d�s�.
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�T�M� �9�-�3�5�0 �P�a�r�s�.� �2�3�-�2�4

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

REAR RETRACTING 
BRACKET EYE

RATCHET CHAIN HOIST-41-H-2115

FRONT RETRACTING 
BRACKET EYE

�R�A� �P�D� �1�0�2�3�9�8

�F�i�g�u�r�e� �5�1�  �� �R�e�f�r�a�c�t�i�n�g� �t�h�e� �G�u�n� �I�n�t�o� �T�r�a�v�e�l�i�n�g� �P�o�s�i�t�i�o�n

�f�.� �L�o�c�k� �t�r�a�v�e�r�s�i�n�g� �m�e�c�h�a�n�i�s�m� �b�y� �r�o�t�a�t�i�n�g� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �b�r�a�k�e� 
�h�a�n�d�l�e� �c�l�o�c�k�w�i�s�e�.

�g�.� �R�e�m�o�v�e� �p�a�n�o�r�a�m�i�c� �t�e�l�e�s�c�o�p�e� �f�r�o�m� �i�t�s� �m�o�u�n�t� �a�n�d� �r�e�p�l�a�c�e� �i�t� �i�n� 
�i�t�s� �c�a�r�r�y�i�n�g� �c�a�s�e�.

�h�.� �R�e�p�l�a�c�e� �b�r�e�e�c�h� �a�n�d� �m�u�z�z�l�e� �c�o�v�e�r�s�.

�2�4�.� �T�O� �P�L�A�C�E� �T�H�E� �G�U�N� �A�N�D� �H�E�A�V�Y� �F�I�E�L�D� �C�A�R�R�I�A�G�E� �I�N� 
�T�R�A�V�E�L�I�N�G� �P�O�S�I�T�I�O�N� �W�I�T�H� �T�H�E� �F�I�R�I�N�G� �P�L�A�T�F�O�R�M� 
�M�l�.

�a�.� �F�o�r� �e�m�p�l�a�c�i�n�g�,� �d�i�s�m�a�n�t�l�i�n�g�,� �a�n�d� �s�t�o�r�i�n�g� �t�h�e� �f�i�r�i�n�g� �p�l�a�t�f�o�r�m�,� �s�e�e� 
�p�a�r�a�g�r�a�p�h� �2�7�.

�b�.� �R�e�m�o�v�e� �p�u�s�h� �b�a�r� �a�s�s�e�m�b�l�y�.� �R�e�m�o�v�e� �y�o�k�e� �b�a�r� �a�n�d� �b�o�l�s�t�e�r� 
�c�l�a�m�p� �f�r�o�m� �t�h�e� �b�o�l�s�t�e�r�.� �R�e�m�o�v�e� �t�w�o� �n�u�t�s� �f�r�o�m� �r�e�a�r� �b�o�l�s�t�e�r� �a�n�d� 
�r�e�m�o�v�e� �t�h�e� �c�a�r�r�i�a�g�e� �c�l�a�m�p�.� �R�e�m�o�v�e� �t�w�o� �r�a�i�l� �s�e�c�t�o�r�s� �i�n� �o�r�d�e�r� �t�h�a�t� 
�t�h�e� �g�u�n� �m�a�y� �b�e� �r�o�l�l�e�d� �o�u�t�.� �P�l�a�c�e� �g�u�n� �i�n� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n� �a�n�d� �t�o�w� 
�a�w�a�y� �f�r�o�m� �f�i�r�i�n�g� �p�l�a�t�f�o�r�m�.� �R�e�m�o�v�e� �b�o�l�t�s� �h�o�l�d�i�n�g� �r�a�i�l� �s�e�c�t�o�r�s� �t�o�g�e�t�h�e�r�,� 
�a�n�d� �r�e�m�o�v�e� �b�o�l�t�s� �t�h�a�t� �h�o�l�d� �t�h�e� �o�u�t�e�r� �r�a�d�i�a�l�s� �t�o� �t�h�e� �r�a�i�l� �s�e�c�t�o�r�.� �R�e� 
�m�o�v�e� �r�a�i�l� �s�e�c�t�o�r�s�.

�c�.� �A�f�t�e�r� �t�h�e� �g�u�n� �h�a�s� �b�e�e�n� �u�n�d�a�m�p�e�d� �a�n�d� �d�i�s�m�o�u�n�t�e�d� �f�r�o�m� �t�h�e� 
�b�o�l�s�t�e�r�,� �f�u�r�t�h�e�r� �p�r�o�c�e�d�u�r�e� �f�o�r� �l�i�m�b�e�r�i�n�g� �u�p� �p�r�e�p�a�r�a�t�o�r�y� �t�o� �t�r�a�v�e�l� �a�n�d� 
�t�o�w�i�n�g� �i�s� �t�h�e� �s�a�m�e� �a�s� �p�r�e�s�c�r�i�b�e�d� �f�o�r� �t�h�e� �h�e�a�v�y� �f�i�e�l�d� �c�a�r�r�i�a�g�e� �(�s�e�e� �p�a�r�.� 
�2�3�)�.
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�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_�_�_

�2�5�.� �T�O� �P�L�A�C�E� �T�H�E� �G�U�N� �I�N� �T�R�A�V�E�L�I�N�G� �P�O�S�I�T�I�O�N� �O�N� �T�H�E� 
�G�U�N� �M�O�U�N�T� �M�1�3�.

�a�.� �F�i�x� �t�u�b�e� �p�o�s�i�t�i�o�n�.� �B�r�i�n�g� �t�h�e� �w�e�a�p�o�n� �t�o� �a� �h�o�r�i�z�o�n�t�a�l� �p�o�s�i�t�i�o�n� 
�i�n� �t�h�e� �c�e�n�t�e�r� �o�f� �t�r�a�v�e�r�s�e�.

�b�.� �C�l�e�a�n� �a�n�d� �o�i�l� �g�u�n�.� �C�l�e�a�n�,� �t�h�o�r�o�u�g�h�l�y� �d�r�y�,� �a�n�d� �c�o�v�e�r� �t�h�e� 
�b�o�r�e�,� �p�o�w�d�e�r� �c�h�a�m�b�e�r�,� �b�r�e�e�c�h� �r�e�c�e�s�s�,� �b�r�e�e�c�h�b�l�o�c�k�,� �a�n�d� �f�i�r�i�n�g� �m�e�c�h�a� 
�n�i�s�m� �w�i�t�h� �a� �t�h�i�n� �c�o�a�t� �o�f� �l�i�g�h�t� �o�i�l�;� �o�i�l� �t�h�e� �t�o�p� �a�n�d� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e�s�.� 
�L�o�c�k� �t�h�e� �p�e�r�c�u�s�s�i�o�n� �h�a�m�m�e�r� �i�n� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n�.

�c�.� �S�t�o�w� �t�o�o�l�s�,� �e�q�u�i�p�m�e�n�t�,� �a�n�d� �a�m�m�u�n�i�t�i�o�n�.� �R�e�t�u�r�n� �s�i�g�h�t�i�n�g� 
�e�q�u�i�p�m�e�n�t�,� �f�i�r�i�n�g� �t�o�o�l�s�,� �a�n�d� �a�c�c�e�s�s�o�r�y� �e�q�u�i�p�m�e�n�t� �t�o� �t�h�e�i�r� �p�r�o�p�e�r� 
�s�t�o�w�a�g�e� �p�o�s�i�t�i�o�n� �i�n� �c�h�e�s�t�s�,� �i�n� �b�r�a�c�k�e�t�s�,� �a�n�d� �i�n� �c�l�i�p�s� �o�n� �t�h�e� �v�e�h�i�c�l�e�.� 
�S�t�o�r�e� �t�h�e� �a�m�m�u�n�i�t�i�o�n�,� �a�n�d� �c�l�o�s�e� �a�n�d� �s�t�o�r�e� �t�h�e� �p�o�w�d�e�r� �c�o�n�t�a�i�n�e�r�s�.

�d�.� �I�n�s�t�a�l�l� �g�u�n� �c�o�v�e�r�s�.� �I�n�s�t�a�l�l� �t�h�e� �b�r�e�e�c�h�,� �m�u�z�z�l�e�,� �a�n�d� �s�i�g�h�t� 
�m�o�u�n�t� �c�o�v�e�r�s�.

�e�.� �F�a�s�t�e�n� �t�r�a�v�e�l�i�n�g� �l�o�c�k�.� �U�n�l�a�t�c�h� �a�n�d� �s�w�i�n�g� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �u�p� 
�t�o� �a� �v�e�r�t�i�c�a�l� �p�o�s�i�t�i�o�n�.� �C�l�a�m�p� �u�p�p�e�r� �h�a�l�f� �o�f� �l�o�c�k� �a�r�o�u�n�d� �t�u�b�e�.� �T�i�g�h�t�e�n� 
�n�u�t�.� �T�i�g�h�t�e�n� �c�r�a�d�l�e� �t�r�a�v�e�l�i�n�g� �t�i�e� �r�o�d�s�.

�f�.� �R�a�i�s�e� �s�p�a�d�e�.� �M�o�v�e� �t�h�e� �v�e�h�i�c�l�e� �f�o�r�w�a�r�d� �t�o� �f�r�e�e� �t�h�e� �s�p�a�d�e� �f�r�o�m� 
�t�h�e� �e�a�r�t�h�.� �C�r�a�n�k� �u�p� �s�p�a�d�e� �w�i�n�c�h�,� �a�n�d� �l�i�f�t� �s�p�a�d�e� �t�o� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n�.� 
�I�n�s�e�r�t� �s�p�a�d�e� �s�u�p�p�o�r�t� �a�r�m�s� �t�h�r�o�u�g�h� �b�r�a�c�k�e�t�s� �a�n�d� �i�n�s�e�r�t� �l�o�c�k�i�n�g� �p�i�n�s�.

�S�e�c�t�i�o�n� �V�I�I�I� 

�O�P�E�R�A�T�I�O�N� �O�F� �A�U�X�I�L�I�A�R�Y� �E�Q�U�I�P�M�E�N�T

�2�6�.� �G�E�N�E�R�A�L�.� �O�p�e�r�a�t�i�o�n� �o�f� �s�i�g�h�t�i�n�g� �a�n�d� �f�i�r�e� �c�o�n�t�r�o�l� �e�q�u�i�p�m�e�n�t� 
�i�s� �c�o�v�e�r�e�d� �i�n� �s�e�c�t�i�o�n� �X�X�V�I�I�I�.

�2�7�.� �F�I�R�I�N�G� �P�L�A�T�F�O�R�M� �M�l�.
�a�.� �G�e�n�e�r�a�l�.� �T�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �f�i�r�i�n�g� �p�l�a�t�f�o�r�m� �M�1� �c�o�n�s�i�s�t�s� �o�f�:� 

�e�m�p�l�a�c�i�n�g� �t�h�e� �p�l�a�t�f�o�r�m� �p�r�e�p�a�r�a�t�o�r�y� �t�o� �m�o�u�n�t�i�n�g� �t�h�e� �g�u�n� �a�n�d� �h�e�a�v�y� 
�f�i�e�l�d� �w�e�a�p�o�n� �i�n� �f�i�r�i�n�g� �p�o�s�i�t�i�o�n� �u�p�o�n� �i�t�;� �d�i�s�m�a�n�t�l�i�n�g� �t�h�e� �p�l�a�t�f�o�r�m� �a�f�t�e�r� 
�w�e�a�p�o�n� �h�a�s� �b�e�e�n� �p�u�l�l�e�d� �o�f�f� �o�f� �i�t� �a�n�d� �s�t�o�w�i�n�g� �t�h�e� �p�l�a�t�f�o�r�m� �f�o�r� �t�r�a�v�e�l�i�n�g�.

�h�.� �E�m�p�l�a�c�e�m�e�n�t�.

�(�1�)� �S�e�l�e�c�t� �a� �p�o�s�i�t�i�o�n� �f�o�r� �f�i�r�i�n�g� �t�h�a�t� �i�s� �f�a�i�r�l�y� �l�e�v�e�l� �w�i�t�h�i�n� �a� �3�7�-�f�o�o�t� 
�d�i�a�m�e�t�e�r�.� �D�i�g� �a� �c�i�r�c�u�l�a�r� �p�i�t� �1�0� �f�e�e�t� �i�n� �d�i�a�m�e�t�e�r� �a�n�d� �1�8� �i�n�c�h�e�s� �d�e�e�p�.� 
�P�l�a�c�e� �l�o�n�g� �8�-� �b�y� �8�-�i�n�c�h� �t�i�m�b�e�r� �s�u�p�p�o�r�t� �i�n� �a�p�p�r�o�x�i�m�a�t�e� �c�e�n�t�e�r� �o�f� �h�o�l�e� 
�(�f�i�g�s�.� �5�2� �a�n�d� �5�3�)�.� �A�s�s�e�m�b�l�e� �s�a�d�d�l�e� �o�v�e�r� �t�i�m�b�e�r� �a�n�d� �b�o�l�t� �s�h�o�r�t� �t�i�m� 
�b�e�r� �s�u�p�p�o�r�t�s� �i�n� �p�l�a�c�e�.� �L�o�w�e�r� �b�a�s�e� �r�i�n�g� �i�n� �p�l�a�c�e� �o�v�e�r� �s�u�p�p�o�r�t�s�.� �R�a�i�s�e� 
�s�u�p�p�o�r�t�s� �a�n�d� �a�l�i�n�e� �b�o�l�t� �h�o�l�e�s� �i�n� �t�i�m�b�e�r�s� �w�i�t�h� �h�o�l�e�s� �i�n� �b�a�s�e� �r�i�n�g�.� �B�o�l�t� 
�i�n� �p�l�a�c�e�.� �T�o� �i�n�c�r�e�a�s�e� �f�l�o�t�a�t�i�o�n� �i�n� �s�o�f�t� �o�r� �s�a�n�d�y� �s�o�i�l�,� �p�l�a�c�e� �p�l�a�n�k�s
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�f�a�r�.� �2�7

BASE PLATE BASE RING

�R�A� �P�D� �1�9�3�4�7

�F�i�g�u�r�e� �5�4�  �� �B�a�s�e� �P�l�a�t�e� �i�n� �P�o�s�i�t�i�o�n

�u�n�d�e�r� �t�h�e� �e�n�d�s� �o�f� �t�h�e� �t�i�m�b�e�r� �s�u�p�p�o�r�t�s�.� �F�i�l�l� �u�n�d�e�r� �t�h�e� �s�u�p�p�o�r�t�s� �w�i�t�h� 

�d�i�r�t� �a�n�d� �t�a�m�p� �i�n� �s�o�l�i�d�.� �F�i�l�l� �i�n� �r�i�n�g� �w�i�t�h� �d�i�r�t� �t�o� �t�h�e� �t�o�p� �l�e�v�e�l� �o�f� �t�h�e� 
�b�a�s�e� �r�i�n�g� �s�u�p�p�o�r�t�s� �a�n�d� �t�a�m�p� �l�e�v�e�l�.

�(�2�)� �D�i�g� �o�u�t� �f�o�u�r� �p�i�t�s�,� �l�a�r�g�e� �e�n�o�u�g�h� �f�o�r� �t�h�e� �a�n�c�h�o�r� �h�o�o�k�s�,� �3�0� 

�i�n�c�h�e�s� �d�e�e�p� �(�f�i�g�.� �5�2�)�.� �A�s�s�e�m�b�l�e� �a�n�c�h�o�r� �r�o�d�s� �a�n�d� �a�n�c�h�o�r� �h�o�o�k�s�.� 

�A�s�s�e�m�b�l�e� �a�n�c�h�o�r� �r�o�d�s� �t�o� �t�h�e� �a�n�c�h�o�r� �r�o�d� �f�a�s�t�e�n�e�r�s� �o�n� �t�h�e� �b�a�s�e� �r�i�n�g�.� 

�I�n�s�e�r�t� �p�i�n� �a�n�d� �t�a�p� �i�n� �p�l�a�c�e�.� �F�i�l�l� �i�n� �a�r�o�u�n�d� �t�h�e� �o�u�t�s�i�d�e� �o�f� �t�h�e� �b�a�s�e� 

�r�i�n�g�,� �a�n�d� �o�v�e�r� �t�h�e� �a�n�c�h�o�r�s� �w�i�t�h� �d�i�r�t� �a�n�d� �t�a�m�p� �u�n�t�i�l� �f�i�r�m� �(�f�i�g�.� �5�4�)�.� �D�o� 

�n�o�t� �f�i�l�l� �d�i�r�t� �i�n� �e�v�e�n� �w�i�t�h� �t�o�p� �o�f� �b�a�s�e� �r�i�n�g�.� �R�o�o�m� �m�u�s�t� �b�e� �l�e�f�t� �f�o�r� 
�p�l�a�n�k�s� �t�o� �f�i�t� �u�n�d�e�r� �t�h�e� �i�n�n�e�r� �r�a�d�i�a�l�s�.

�(�3�)� �L�o�w�e�r� �b�a�s�e� �p�l�a�t�e� �i�n� �p�o�s�i�t�i�o�n� �i�n� �b�a�s�e� �r�i�n�g�.� �M�a�k�e� �s�u�r�e� �t�h�e� 
�p�l�a�t�e� �s�i�t�s� �f�i�r�m�l�y� �o�n� �t�h�e� �t�i�m�b�e�r� �s�u�p�p�o�r�t�s�.� �P�l�a�c�e� �t�h�e� �d�o�m�e� �a�s�s�e�m�b�l�y� 
�o�n� �t�o�p� �o�f� �t�h�e� �b�a�s�e� �r�i�n�g� �(�f�i�g�.� �5�5�)�.� �L�a�y� �p�l�a�n�k�s� �a�r�o�u�n�d� �o�u�t�s�i�d�e� �o�f� �b�a�s�e� 
�r�i�n�g�.� �A�t�t�a�c�h� �i�n�n�e�r� �r�a�d�i�a�l�s� �t�o� �t�o�p� �o�f� �b�a�s�e� �r�i�n�g� �a�n�d� �b�o�l�t� �i�n� �p�l�a�c�e�.� �T�h�e� 

�r�a�d�i�a�l�s� �m�u�s�t� �r�e�s�t� �o�n� �t�o�p� �o�f� �t�h�e� �p�l�a�n�k�s�.� �R�e�m�o�v�e� �t�h�e� �s�o�c�k�e�t� �c�o�v�e�r� 
�p�l�a�t�e�.

�(�4�)� �A�s�s�e�m�b�l�e� �t�h�e� �l�a�r�g�e� �s�p�l�i�t� �r�i�n�g� �o�v�e�r� �t�h�e� �b�o�l�s�t�e�r� �b�a�l�l� �(�f�i�g�.� �6�0�)�.� 
�P�I� �i�c�e� �t�h�e� �s�p�l�i�t� �p�a�c�k�i�n�g� �a�n�d� �p�a�c�k�i�n�g� �r�i�n�g� �o�n� �l�a�r�g�e� �s�p�l�i�t� �r�i�n�g�,� �a�n�d� �b�o�l�t� 
�i�n� �p�l�a�c�e�.� �L�o�w�e�r� �b�o�l�s�t�e�r� �(�f�i�g�.� �6�1�)� �i�n�t�o� �d�o�m�e� �s�o�c�k�e�t�.� �A�l�i�n�e� �t�h�e� �h�o�l�e�s� 
�i�n� �t�h�e� �s�p�l�i�t� �r�i�n�g� �w�i�t�h� �t�h�e� �s�t�u�d�s� �o�n� �t�h�e� �d�o�m�e�.� �S�e�t� �t�h�e� �b�o�l�s�t�e�r� �b�a�l�l� 

�c�o�m�p�l�e�t�e�l�y� �i�n� �t�h�e� �s�o�c�k�e�t�.� �F�a�s�t�e�n� �i�n� �p�l�a�c�e� �b�y� �t�i�g�h�t�e�n�i�n�g� �n�u�t�s� �o�n� �d�o�m�e� 
�s�t�u�d�s�.
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�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

�T�M� �9�-�3�5�0

BASE RING' SOCKET-
�R�A� �P�D� �1�9�3�4�8

�F�i�g�u�r�e� �5�5�  �� �D�o�m�e� �i�n� �P�o�s�i�t�i�o�n

�(�5�)� �A�t�t�a�c�h� �o�u�t�e�r� �r�a�d�i�a�l�s� �t�o� �i�n�n�e�r� �r�a�d�i�a�l�s� �(�f�i�g�.� �6�3�)� �a�n�d� �b�o�l�t� �i�n� 
�p�l�a�c�e�.� �L�a�y� �t�h�e� �r�a�i�l� �s�e�c�t�o�r�s� �(�f�i�g�.� �6�6�)� �i�n� �p�o�s�i�t�i�o�n� �a�n�d� �f�a�s�t�e�n� �t�o�g�e�t�h�e�r�.� 
�A�t�t�a�c�h� �o�u�t�e�r� �r�a�d�i�a�l�s� �t�o� �r�a�i�l� �s�e�c�t�o�r�s� �a�t� �p�o�i�n�t� �w�h�e�r�e� �s�e�c�t�o�r�s� �j�o�i�n� �(�f�i�g�.� 
�5�6�)�.

�(�6�)� �W�i�t�h� �t�w�o� �r�a�i�l� �s�e�c�t�o�r� �a�s�s�e�m�b�l�i�e�s� �r�e�m�o�v�e�d� �t�o� �p�e�r�m�i�t� �e�n�t�r�a�n�c�e� 
�o�f� �c�a�r�r�i�a�g�e�,� �b�a�c�k� �c�a�r�r�i�a�g�e� �i�n�t�o� �p�o�s�i�t�i�o�n� �a�n�d� �a�l�i�n�e� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e� 
�d�i�r�e�c�t�l�y� �o�v�e�r� �b�o�l�s�t�e�r� �(�f�i�g�.� �4�5�)�.� �T�h�e� �l�o�w�e�r� �f�r�o�n�t� �s�p�a�d�e� �s�u�p�p�o�r�t�s� �m�u�s�t� 
�f�i�t� �o�v�e�r� �t�h�e� �s�t�u�d�s� �o�n� �t�h�e� �b�o�l�s�t�e�r�,� �a�n�d� �p�e�r�m�i�t� �t�h�e� �p�i�v�o�t� �b�l�o�c�k�s� �t�o� �b�e� 
�p�l�a�c�e�d� �i�n� �p�o�s�i�t�i�o�n�.� �L�o�w�e�r� �c�a�r�r�i�a�g�e� �o�n� �t�h�e� �b�o�l�s�t�e�r� �b�y� �r�a�i�s�i�n�g� �b�o�g�i�e�.� 
�D�u�r�i�n�g� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �l�o�w�e�r�i�n�g� �t�h�e� �c�a�r�r�i�a�g�e�,� �t�h�e� �g�u�n� �a�n�d� �c�a�r�r�i�a�g�e� 
�m�a�y� �h�a�v�e� �t�o� �b�e� �m�a�n�e�u�v�e�r�e�d� �s�l�i�g�h�t�l�y� �t�o� �p�r�o�p�e�r�l�y� �a�l�i�n�e� �t�h�e� �b�o�l�s�t�e�r� 
�a�n�d� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e�.� �W�h�e�n� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e� �i�s� �i�n� �p�o�s�i�t�i�o�n� �o�n� �t�h�e� 
�b�o�l�s�t�e�r�,� �l�o�w�e�r� �t�h�e� �t�r�a�i�l�s� �f�r�o�m� �t�h�e� �l�i�m�b�e�r�.� �P�l�a�c�e� �b�o�l�s�t�e�r� �c�l�a�m�p�s� �o�n� 
�b�o�l�s�t�e�r�,� �a�n�d� �b�o�l�t� �i�n� �p�l�a�c�e�.� �D�r�o�p� �y�o�k�e� �b�a�r� �o�v�e�r� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e� �a�n�d� 
�t�i�g�h�t�e�n� �l�o�c�k�i�n�g� �n�u�t�s�.� �P�l�a�c�e� �p�i�v�o�t� �b�l�o�c�k�s� �i�n� �p�o�s�i�t�i�o�n� �i�n� �b�o�t�t�o�m� �f�r�o�n�t� 
�s�p�a�d�e� �s�u�p�p�o�r�t�s�.� �P�l�a�c�e� �b�o�l�s�t�e�r� �f�r�a�m�e� �c�l�a�m�p� �o�v�e�r� �s�p�a�d�e� �s�u�p�p�o�r�t�s� �a�n�d� 
�l�o�c�k� �w�i�t�h� �t�w�o� �n�u�t�s�.

�(�7�)� �A�s�s�e�m�b�l�e� �r�e�m�a�i�n�i�n�g� �r�a�i�l� �s�e�c�t�i�o�n�s� �a�n�d� �a�t�t�a�c�h� �r�e�m�a�i�n�i�n�g� �r�a�d�i�a�l�.� 
�A�s�s�e�m�b�l�e� �t�r�a�i�l� �c�l�a�m�p�s� �(�f�i�g�.� �6�2�)� �a�n�d� �r�u�b�b�i�n�g� �p�l�a�t�e�s� �o�n� �r�a�i�l� �s�e�c�t�o�r�s� 
�w�i�t�h� �h�o�o�k�e�d� �b�o�l�t� �o�n� �o�u�t�s�i�d�e� �o�f� �r�a�i�l�.� �S�l�i�d�e� �t�r�a�i�l� �c�l�a�m�p�s� �i�n�t�o� �t�h�e� �t�r�a�i�l� 
�s�p�a�d�e� �s�e�a�t�s�.� �F�a�s�t�e�n� �w�i�t�h� �t�r�a�i�l� �s�p�a�d�e� �k�e�y�.
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�T�M� �9�-�3�5�0 Par. �2�7

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

BASE PLATE

HANDLE

�R�A� �P�D� �8�6�5�4�0

�F�i�g�u�r�e� �5�8�  �� �B�a�s�e� �P�l�a�t�e

SOCKET v _ _xDOME HANDLE

DOME ASSEMBLY 

�F�i�g�u�r�e� �5�9�  �� �D�o�m�e� �A�s�s�e�m�b�l�y

�R�A� �P�D� �8�6�5�4�1
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�T�M� �9�-�3�5�0� �F�o�r�.� �2�7

�P�a�r�t� �T�w�o �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s� �_�_�_�_�_�_�_�_�_�_�_

/YOKE BAR

/BOLSTER CLAMP (L.H.)
BOLSTER FRAME AND BALL

BOLSTER FRAME 
TOP CLAMP

BOLSTER CLAMP (R.H.)
PIVOT BLOCK'

�R�A� �P�D� �8�6�5�4�7

�F�i�g�u�r�e� �6� �I�  �� �B�o�l�s�t�e�r� �A�s�s�e�m�b�l�y

�(�8�)� �A�s�s�e�m�b�l�e� �t�r�a�i�l� �b�r�a�c�e� �(�f�i�g�.� �6�4�)�,� �a�n�d� �h�o�o�k� �t�h�e� �t�r�a�i�l� �b�r�a�c�e� 
�c�l�e�v�i�s�e�s� �o�v�e�r� �t�h�e� �t�o�p� �f�r�o�n�t� �s�p�a�d�e� �s�u�p�p�o�r�t�s�.� �T�i�g�h�t�e�n� �u�p� �c�l�e�v�i�s� �n�u�t�s�,� 
�m�a�k�i�n�g� �s�u�r�e� �t�h�a�t� �t�h�e� �s�u�p�p�o�r�t� �e�n�d�s� �e�n�g�a�g�e� �t�h�e� �t�r�a�i�l�s� �p�r�o�p�e�r�l�y�.� �A�s�s�e�m� 
�b�l�e� �p�u�s�h� �b�a�r� �a�s�s�e�m�b�l�y� �(�f�i�g�.� �6�5�)� �o�n� �e�n�d� �o�f� �t�r�a�i�l�s�.� �T�h�e� �p�u�s�h� �b�a�r� 
�a�s�s�e�m�b�l�i�e�s� �m�u�s�t� �h�a�v�e� �t�h�e� �c�l�a�m�p� �g�i�b� �o�n� �t�h�e� �o�u�t�s�i�d�e� �o�f� �t�h�e� �t�r�a�i�l�s�.� 
�D�r�i�v�e� �s�t�a�k�e�'�s� �a�r�o�u�n�d� �t�h�e� �o�u�t�s�i�d�e� �o�f� �t�h�e� �r�a�i�l� �s�e�c�t�o�r�s�.

�c�.� �F�o�r� �m�o�u�n�t�i�n�g� �t�h�e� �g�u�n� �a�n�d� �t�h�e� �c�a�r�r�i�a�g�e� �u�p�o�n� �t�h�e� �p�l�a�t�f�o�r�m�,� �s�e�e� 
�p�a�r�a�g�r�a�p�h� �2�4�.

�d�.� �D�i�s�m�a�n�t�l�i�n�g�.

�(�1�)� �R�e�m�o�v�e� �t�r�a�i�l� �b�a�s�e� �l�o�c�k�i�n�g� �n�u�t� �a�n�d� �r�e�m�o�v�e� �t�r�a�i�l� �b�r�a�c�e�.� �W�i�t�h� 
�d�r�a�w� �t�r�a�i�l� �s�p�a�d�e� �k�e�y�.� �L�o�o�s�e�n� �J�r�a�i�l� �c�l�a�m�p� �a�s�s�e�m�b�l�y� �a�n�d� �s�l�i�d�e� �o�u�t� �o�f� 
�t�r�a�i�l� �s�p�a�d�e� �s�e�a�t�s�.

�(�2�)� �R�e�m�o�v�e� �p�u�s�h� �b�a�r� �a�s�s�e�m�b�l�y�.� �R�e�m�o�v�e� �y�o�k�e� �b�a�r� �a�n�d� �b�o�l�s�t�e�r� 
�c�l�a�m�p� �f�r�o�m� �t�h�e� �b�o�l�s�t�e�r�.� �R�e�m�o�v�e� �t�w�o� �n�u�t�s� �f�r�o�m� �r�e�a�r� �b�o�l�s�t�e�r� �a�n�d� �r�e� 
�m�o�v�e� �t�h�e� �c�a�r�r�i�a�g�e� �c�l�a�m�p�.� �R�e�m�o�v�e� �t�w�o� �r�a�i�l� �s�e�c�t�o�r�s� �i�n� �o�r�d�e�r� �t�h�a�t� �t�h�e� 
�g�u�n� �m�a�y� �b�e� �r�o�l�l�e�d� �o�u�t�.� �P�l�a�c�e� �g�u�n� �i�n� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n� �a�n�d� �t�o�w� 
�a�w�a�y� �f�r�o�m� �f�i�r�i�n�g� �p�l�a�t�f�o�r�m�.� �R�e�m�o�v�e� �b�o�l�t�s� �h�o�l�d�i�n�g� �r�a�i�l� �s�e�c�t�o�r�s� �t�o� 
�g�e�t�h�e�r�,� �a�n�d� �r�e�m�o�v�e� �b�o�l�t�s� �t�h�a�t� �h�o�l�d� �t�h�e� �o�u�t�e�r� �r�a�d�i�a�l�s� �t�o� �t�h�e� �r�a�i�l� �s�e�c�t�o�r�.� 
�R�e�m�o�v�e� �r�a�i�l� �s�e�c�t�o�r�s�.

�(�3�)� �D�i�s�c�o�n�n�e�c�t� �i�n�n�e�r� �a�n�d� �o�u�t�e�r� �r�a�d�i�a�l�s�.� �R�e�m�o�v�e� �i�n�n�e�r� �r�a�d�i�a�l�s� 
�f�r�o�m� �t�h�e� �b�a�s�e� �r�i�n�g�.� �R�e�m�o�v�e� �p�l�a�n�k�s� �t�h�a�t� �s�u�p�p�o�r�t� �i�n�n�e�r� �r�a�d�i�a�l�s�.� �R�e� 
�m�o�v�e� �n�u�t�s� �f�r�o�m� �t�h�e� �d�o�m�e� �s�t�u�d�s� �t�h�a�t� �h�o�l�d� �t�h�e� �l�a�r�g�e� �s�p�l�i�t� �r�i�n�g� �i�n� 
�p�o�s�i�t�i�o�n�.� �R�e�m�o�v�e� �s�c�r�e�w�s� �f�r�o�m� �t�h�e� �l�a�r�g�e� �s�p�l�i�t� �r�i�n�g�,� �a�n�d� �r�e�m�o�v�e� �t�h�e� 
�s�m�a�l�l� �s�p�l�i�t� �r�i�n�g� �a�n�d� �s�p�l�i�t� �p�a�c�k�i�n�g�.� �L�i�f�t� �o�u�t� �b�o�l�s�t�e�r�.� �L�i�f�t� �d�o�m�e� 
�a�s�s�e�m�b�l�y� �o�u�t� �o�f� �b�a�s�e� �r�i�n�g� �(�f�i�g�.� �5�9�)�.� �L�i�f�t� �o�u�t� �b�a�s�e� �p�l�a�t�e� �(�f�i�g�.� �5�8�)�.
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�F�i�g�u�r�e� �6�5�  �� �P�u�s�h� �B�a�r� �A�s�s�e�m�b�l�y

�(�4�)� �D�i�g� �o�u�t� �a�n�c�h�o�r� �r�o�d�s�,� �a�n�c�h�o�r�s�,� �a�n�d� �t�i�m�b�e�r� �s�u�p�p�o�r�t�s�.� �W�i�t�h� 
�d�r�a�w� �a�n�c�h�o�r� �r�o�d� �l�o�c�k�i�n�g� �k�e�y� �a�n�d� �r�e�m�o�v�e� �a�n�c�h�o�r� �r�o�d�s� �a�n�d� �h�o�o�k�s�.� 
�R�e�m�o�v�e� �t�i�m�b�e�r� �s�u�p�p�o�r�t� �s�c�r�e�w�s� �i�n� �b�a�s�e� �r�i�n�g� �a�n�d� �l�i�f�t� �b�a�s�e� �r�i�n�g� �o�f�f� �t�h�e� 
�t�i�m�b�e�r�s�.� �U�n�b�o�l�t� �s�h�o�r�t� �t�i�m�b�e�r�s� �f�r�o�m� �t�h�e� �s�a�d�d�l�e�.� �R�e�m�o�v�e� �t�i�m�b�e�r�s� 
�a�n�d� �s�a�d�d�l�e�.� �R�e�m�o�v�e� �l�o�n�g� �t�i�m�b�e�r� �s�u�p�p�o�r�t�.

�e�.� �S�t�o�w�a�g�e�.� �i

�(�1�)� �T�h�e� �f�o�l�l�o�w�i�n�g� �i�l�l�u�s�t�r�a�t�i�o�n�s� �(�f�i�g�s�.� �6�7� �a�n�d� �6�8�)� �s�h�o�w� �a� �m�e�t�h�o�d� 
�o�f� �s�t�o�w�i�n�g� �t�h�e� �m�a�t�e�r�i�e�l� �o�n� �a� �6�-�t�o�n�,� �6� �b�y� �6� �t�r�u�c�k�.� �T�h�e� �M�a�c�k� �7�V�a�-�t�o�n�,� 
�6� �b�y� �6� �i�s� �n�o�r�m�a�l�l�y� �u�s�e�d� �a�s� �t�h�e� �p�r�i�m�e� �m�o�v�e�r� �a�n�d� �t�h�e� �l�o�a�d� �m�a�y� �b�e� 
�s�p�r�e�a�d� �o�u�t� �m�o�r�e�,� �d�u�e� �t�o� �a� �l�a�r�g�e�r� �l�o�a�d� �c�a�p�a�c�i�t�y�.� �T�h�e� �t�a�i�l� �g�a�t�e� �s�h�o�u�l�d� 
�b�e� �c�l�o�s�e�d� �b�e�f�o�r�e� �t�r�a�v�e�l�i�n�g� �i�s� �a�t�t�e�m�p�t�e�d�,� �t�o� �p�r�e�v�e�n�t� �t�h�e� �l�o�a�d� �f�r�o�m� 
�w�o�r�k�i�n�g� �o�u�t�.� �N�o� �d�u�n�n�a�g�e� �i�s� �r�e�q�u�i�r�e�d� �w�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �o�f� �p�l�a�n�k�s� 
�u�n�d�e�r� �t�h�e� �b�a�s�e� �r�i�n�g� �t�o� �k�e�e�p� �t�h�e� �r�i�n�g� �f�r�o�m� �b�e�a�r�i�n�g� �o�n� �t�h�e� �r�a�i�l� �s�e�c�t�o�r�.� 
�T�h�e� �p�l�a�t�f�o�r�m� �s�t�o�w�a�g�e� �a�s� �s�h�o�w�n� �o�n� �f�i�g�u�r�e�s� �6�7� �a�n�d� �6�8� �i�s�,� �s�a�t�i�s�f�a�c�t�o�r�y� 
�f�o�r� �p�r�i�m�a�r�y� �a�n�d� �s�e�c�o�n�d�a�r�y� �r�o�a�d�s�.� �G�r�e�a�t�e�r� �c�a�r�e� �s�h�o�u�l�d� �b�e� �t�a�k�e�n� �t�o� 
�p�r�e�v�e�n�t� �d�a�m�a�g�e� �t�o� �t�h�e� �b�a�s�e� �r�i�n�g� �w�h�e�n� �c�r�o�s�s�-�c�o�u�n�t�r�y� �t�r�a�v�e�l� �i�s� �a�t� 
�t�e�m�p�t�e�d�.� �A� �4�-�t�o�n�,� �6� �b�y� �6� �c�a�r�g�o� �c�a�r�r�i�e�r� �c�a�n� �a�l�s�o� �a�c�c�o�m�m�o�d�a�t�e� �t�h�e� 
�f�i�r�i�n�g� �p�l�a�t�f�o�r�m� �M�l� �w�i�t�h� �t�h�e� �t�r�u�c�k� �t�r�a�i�l� �g�a�t�e� �c�l�o�s�e�d�.
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�P�a�r�s�.� �2�7�-�2�9� �T�M� �9�-�3�5�0

�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_�_�_

�(�2�)� �S�t�o�r�a�g�e� �o�f� �t�h�e� �a�n�c�h�o�r� �r�o�d�s�,� �a�n�c�h�o�r� �h�o�o�k�s�,� �r�a�d�i�a�l�s�,� �p�u�s�h� �b�a�r� 
�a�s�s�e�m�b�l�i�e�s�,� �a�n�d� �t�r�a�i�l� �c�l�a�m�p�s� �a�r�e� �n�o�t� �s�h�o�w�n�.� �T�h�e�s�e� �p�a�r�t�s� �m�a�y� �b�e� 
�s�t�o�w�e�d� �i�n� �a�n�y� �m�a�n�n�e�r� �t�o� �p�r�e�v�e�n�t� �s�h�i�f�t�i�n�g� �o�r� �b�o�u�n�c�i�n�g� �d�u�r�i�n�g� �t�r�a�n�s�i�t�.� 
�P�r�o�p�e�r� �p�r�o�c�e�d�u�r�e� �i�s� �l�e�f�t� �t�o� �d�i�s�c�r�e�t�i�o�n� �o�f� �p�e�r�s�o�n�n�e�l� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� 
�t�r�a�n�s�p�o�r�t�i�n�g� �m�a�t�e�r�i�e�l�.

�S�e�c�t�i�o�n� �I�X� 

�O�P�E�R�A�T�I�O�N� �U�N�D�E�R� �U�N�U�S�U�A�L� �C�O�N�D�I�T�I�O�N�S

�2�8�.� �G�E�N�E�R�A�L�.� �W�h�e�n� �o�p�e�r�a�t�i�n�g� �t�h�e� �m�a�t�e�r�i�e�l� �u�n�d�e�r� �u�n�u�s�u�a�l� �c�o�n� 
�d�i�t�i�o�n�s� �s�u�c�h� �a�s� �e�x�t�r�e�m�e� �h�i�g�h� �t�e�m�p�e�r�a�t�u�r�e�s�,� �e�x�t�r�e�m�e� �l�o�w� �t�e�m�p�e�r�a�t�u�r�e�s�,� 
�s�e�v�e�r�e� �d�u�s�t�,� �s�a�n�d�,� �o�r� �n�e�a�r� �s�a�l�t� �w�a�t�e�r�,� �t�h�e� �p�r�e�c�a�u�t�i�o�n�s� �g�i�v�e�n� �"�i�n� �t�h�i�s� 
�s�e�c�t�i�o�n� �m�u�s�t� �b�e� �f�o�l�l�o�w�e�d�.� �F�o�r� �l�u�b�r�i�c�a�t�i�o�n� �i�n�s�t�r�u�c�t�i�o�n�s� �s�e�e� �s�e�c� 
�t�i�o�n� �X�I�I�I�.

�2�9�.� �C�O�L�D� �W�E�A�T�H�E�R�.� 
�a�.� �G�e�n�e�r�a�l�.
�(�1�)� �O�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �1�5�5�-�m�m� �m�a�t�e�r�i�e�l� �a�t� �s�u�b�z�e�r�o� �t�e�m�p�e�r�a�t�u�r�e� 

�p�r�e�s�e�n�t�s� �p�r�o�b�l�e�m�s� �t�h�a�t� �d�e�m�a�n�d� �s�p�e�c�i�a�l� �p�r�e�c�a�u�t�i�o�n�s� �a�n�d� �c�a�r�e�f�u�l� �s�e�r� 
�v�i�c�i�n�g� �b�y� �u�s�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�s� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l� �t�o� �a�v�o�i�d� 
�p�o�o�r� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d�/�o�r� �t�o�t�a�l� �f�u�n�c�t�i�o�n�a�l� �f�a�i�l�u�r�e�,� �a�n�d�,� �i�n� �s�o�m�e� �i�n� 
�s�t�a�n�c�e�s�,� �d�a�m�a�g�e� �t�o� �b�o�t�h� �m�a�t�e�r�i�e�l� �a�n�d� �p�e�r�s�o�n�n�e�l�.

�(�2�)� �A�r�t�i�l�l�e�r�y� �w�i�l�l� �o�p�e�r�a�t�e� �e�f�f�i�c�i�e�n�t�l�y� �i�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�s� �c�o�n�t�a�i�n�e�d� 
�h�e�r�e�i�n� �a�r�e� �f�o�l�l�o�w�i�n�g� �w�h�e�n� �t�e�m�p�e�r�a�t�u�r�e�s� �b�e�l�o�w� �0�°� �F� �p�r�e�v�a�i�l� �o�r� �w�h�e�n� 
�s�l�u�g�g�i�s�h� �o�r� �s�t�i�f�f� �o�p�e�r�a�t�i�o�n� �o�f� �m�a�t�e�r�i�e�l� �i�n�d�i�c�a�t�e�s� �t�h�e� �a�d�v�i�s�a�b�i�l�i�t�y� �o�f� 
�a�d�o�p�t�i�n�g� �t�h�e�m� �a�t� �h�i�g�h�e�r� �t�e�m�p�e�r�a�t�u�r�e�s�.

�b�.� �M�e�c�h�a�n�i�c�a�l� �c�o�n�d�i�t�i�o�n� �o�f� �m�a�t�e�r�i�e�l�.
�(�1�)� �S�i�n�c�e� �m�e�t�a�l�s� �c�o�n�t�r�a�c�t� �w�h�e�n� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e� �d�e�c�r�e�a�s�e�s�,� �a�n�d� 

�e�x�p�a�n�d� �w�h�e�n� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e� �i�n�c�r�e�a�s�e�s�,� �t�h�e� �c�l�e�a�r�a�n�c�e� �b�e�t�w�e�e�n� �b�e�a�r� 
�i�n�g� �s�u�r�f�a�c�e�s� �i�s� �c�o�n�s�i�d�e�r�a�b�l�y� �l�e�s�s� �a�t� �s�u�b�z�e�r�o� �t�h�a�n� �a�t� �h�i�g�h�e�r� �t�e�m�p�e�r�a� 
�t�u�r�e�s�.� �I�n� �p�r�e�p�a�r�i�n�g� �a�r�t�i�l�l�e�r�y� �f�o�r� �s�u�b�z�e�r�o� �t�e�m�p�e�r�a�t�u�r�e� �o�p�e�r�a�t�i�o�n�,� �c�a�r�e� 
�m�u�s�t� �b�e� �t�a�k�e�n� �t�o� �m�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �p�a�r�t�s� �a�r�e� �a�l�i�n�e�d� �p�r�o�p�e�r�l�y� �a�n�d� 
�n�o�r�m�a�l� �c�l�e�a�r�a�n�c�e�s� �e�x�i�s�t�,� �n�o�t� �o�n�l�y� �i�n� �b�e�a�r�i�n�g�s� �b�u�t� �a�l�s�o� �i�n� �m�e�c�h�a�n�i�s�m�s� 
�e�m�p�l�o�y�i�n�g� �p�a�c�k�i�n�g�s� �a�r�o�u�n�d� �r�o�t�a�t�i�n�g� �o�r� �r�e�c�i�p�r�o�c�a�t�i�n�g� �s�h�a�f�t�s� �a�n�d� �r�o�d�s�.� 
�L�a�c�k� �o�f� �a�t�t�e�n�t�i�o�n� �t�o� �t�h�i�s� �m�a�y� �r�e�s�u�l�t� �i�n� �b�i�n�d�i�n�g� �w�h�i�c�h� �w�i�l�l� �m�a�k�e� 
�m�e�c�h�a�n�i�s�m�s� �s�t�i�f�f� �o�r� �i�n�o�p�e�r�a�t�i�v�e� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �l�u�b�r�i�c�a�n�t� �u�s�e�d�.� 
�S�c�o�r�e�d� �o�r� �r�o�u�g�h�e�n�e�d� �b�e�a�r�i�n�g�s� �a�n�d� �o�t�h�e�r� �r�u�b�b�i�n�g� �s�u�r�f�a�c�e�s�,� �s�u�c�h� �a�s� 
�c�a�m�s� �a�n�d� �r�e�c�o�i�l� �s�l�i�d�e�s� �a�l�s�o� �i�n�t�e�r�f�e�r�e� �w�i�t�h� �e�a�s�y� �a�c�t�i�o�n� �a�n�d� �s�h�o�u�l�d� �b�e� 
�s�m�o�o�t�h�e�d� �i�n� �p�r�e�p�a�r�i�n�g� �a�r�t�i�l�l�e�r�y� �a�n�d� �f�i�r�e� �c�o�n�t�r�o�l� �m�a�t�e�r�i�e�l� �f�o�r� �l�o�w� 
�t�e�m�p�e�r�a�t�u�r�e� �o�p�e�r�a�t�i�o�n�.

�(�2�)� �C�l�e�a�n�l�i�n�e�s�s� �i�s� �i�m�p�e�r�a�t�i�v�e�.� �R�u�s�t�,� �d�i�r�t�,� �g�u�m�m�y� �o�i�l�,� �a�n�d� �g�r�e�a�s�e� 
�i�n� �b�e�a�r�i�n�g� �c�l�e�a�r�a�n�c�e�s� �r�e�d�u�c�e�d� �b�y� �l�o�w� �t�e�m�p�e�r�a�t�u�r�e�,� �i�n�t�e�r�f�e�r�e�s� �w�i�t�h� 
�p�r�o�p�e�r� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �l�u�b�r�i�c�a�n�t�,� �t�h�u�s� �c�a�u�s�i�n�g� �s�t�i�f�f� �a�c�t�i�o�n�,� �i�f� �n�o�t� �c�o�m� 
�p�l�e�t�e� �s�t�o�p�p�a�g�e�.� �I�n� �"�w�i�n�t�e�r�i�z�i�n�g�"� �m�a�t�e�r�i�e�l�,� �t�h�e�r�e�f�o�r�e�,� �a�s�s�e�m�b�l�i�e�s� �a�n�d
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�m�e�c�h�a�n�i�s�m�s� �m�u�s�t� �b�e� �d�i�s�a�s�s�e�m�b�l�e�d� �s�u�f�f�i�c�i�e�n�t�l�y� �t�o� �p�e�r�m�i�t� �t�h�o�r�o�u�g�h� �r�e� 
�m�o�v�a�l� �o�f� �o�i�l�,� �g�r�e�a�s�e�,� �a�n�d� �f�o�r�e�i�g�n� �m�a�t�t�e�r�.� �C�l�e�a�n�i�n�g� �'�i�s� �m�o�s�t� �e�f�f�i�c�i�e�n�t�l�y� 
�d�o�n�e� �b�y� �w�a�s�h�i�n�g� �w�i�t�h� �d�r�y�-�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t�,� �e�m�p�l�o�y�i�n�g� �b�r�u�s�h�e�s� �a�n�d� 
�s�c�r�a�p�e�r�s� �w�h�e�r�e� �n�e�c�e�s�s�a�r�y�.� �C�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �n�o�t� �t�o� �o�v�e�r�l�o�o�k� �c�l�e�a�n� 
�i�n�g� �s�m�a�l�l� �i�t�e�m�s� �t�h�a�t� �m�a�y� �a�p�p�e�a�r� �i�n�s�i�g�n�i�f�i�c�a�n�t�.� �F�i�e�l�d� �e�x�p�e�r�i�e�n�c�e� �h�a�s� 
�p�r�o�v�e�d� �t�h�a�t� �n�e�g�l�e�c�t� �i�n� �c�l�e�a�n�i�n�g� �s�m�a�l�l� �l�i�n�k�a�g�e�s�,� �b�e�a�r�i�n�g�s�,� �a�n�d� �o�t�h�e�r� 
�s�i�m�i�l�a�r� �p�a�r�t�s� �o�f�t�e�n� �c�a�u�s�e�s� �m�a�l�f�u�n�c�t�i�o�n�i�n�g� �a�n�d� �s�t�o�p�p�a�s�e�s� �i�n� �s�u�b�z�e�r�o� 
�w�e�a�t�h�e�r�.

�(�3�)� �P�l�a�c�i�n�g� �o�f� �m�a�t�e�r�i�e�l� �i�n� �p�r�o�p�e�r� �m�e�c�h�a�n�i�c�a�l� �c�o�n�d�i�t�i�o�n� �r�e�q�u�i�r�e�s� 
�t�i�m�e� �f�o�r� �n�e�c�e�s�s�a�r�y� �d�i�s�a�s�s�e�m�b�l�y�,� �r�e�p�a�i�r�,� �a�n�d� �c�l�e�a�n�i�n�g� �a�n�d� �m�u�s�t� �b�e� 
�c�a�r�e�f�u�l�l�y� �d�o�n�e�.� �T�h�e� �a�p�p�r�o�a�c�h� �o�f� �l�o�w� �t�e�m�p�e�r�a�t�u�r�e�s� �m�u�s�t� �b�e� �a�n�t�i�c�i� 
�p�a�t�e�d� �f�a�r� �e�n�o�u�g�h� �i�n� �a�d�v�a�n�c�e� �t�o� �p�e�r�m�i�t� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r� 
�s�o�n�n�e�l� �s�u�f�f�i�c�i�e�n�t� �t�i�m�e� �t�o� �m�a�k�e� �n�e�c�e�s�s�a�r�y� �d�i�s�a�s�s�e�m�b�l�y� �a�n�d� �a�s�s�e�m�b�l�y� 
�a�n�d� �t�o� �c�o�m�p�l�e�t�e� �c�o�n�d�i�t�i�o�n�i�n�g� �b�e�f�o�r�e� �o�n�s�e�t� �o�f� �s�u�b�z�e�r�o� �t�e�m�p�e�r�a�t�u�r�e�s�.

�c�.� �L�o�w� �t�e�m�p�e�r�a�t�u�r�e� �l�u�b�r�i�c�a�t�i�o�n�.

�(�1�)� �L�u�b�r�i�c�a�t�i�n�g� �o�i�l�s� �s�t�i�f�f�e�n� �p�r�o�g�r�e�s�s�i�v�e�l�y�,� �a�s� �t�e�m�p�e�r�a�t�u�r�e� �f�a�l�l�s�,� 
�u�n�t�i�l� �a� �p�o�i�n�t� �i�s� �r�e�a�c�h�e�d� �a�t� �w�h�i�c�h� �t�h�e�y� �s�o�l�i�d�i�f�y�.� �A�s� �s�t�i�f�f�n�e�s�s� �i�n�c�r�e�a�s�e�s�,� 
�t�h�e� �p�o�w�e�r� �r�e�q�u�i�r�e�d� �t�o� �m�o�v�e� �s�u�r�f�a�c�e�s� �o�f� �b�e�a�r�i�n�g�s� �a�n�d� �g�e�a�r�s� �i�n� �c�o�n�t�a�c�t� 
�w�i�t�h� �t�h�e� �o�i�l� �m�u�l�t�i�p�l�i�e�s� �r�a�p�i�d�l�y�,� �u�n�t�i�l� �m�o�v�e�m�e�n�t� �b�e�c�o�m�e�s� �i�m�p�o�s�s�i�b�l�e�.� 
�W�h�e�n� �s�o�l�i�d�i�f�i�c�a�t�i�o�n� �o�c�c�u�r�s�,� �t�h�e� �m�o�v�i�n�g� �p�a�r�t�s� �c�u�t� �a� �c�h�a�n�n�e�l� �t�h�r�o�u�g�h� 
�t�h�e� �o�i�l�,� �l�e�a�v�i�n�g� �t�h�e� �r�u�b�b�i�n�g� �s�u�r�f�a�c�e�s� �d�r�y� �a�n�d� �u�n�l�u�b�r�i�c�a�t�e�d�.� �B�e�f�o�r�e� 
�f�r�i�c�t�i�o�n� �c�a�n� �d�e�v�e�l�o�p� �s�u�f�f�i�c�i�e�n�t� �h�e�a�t� �t�o� �l�i�q�u�e�f�y� �t�h�e� �o�i�l� �a�n�d� �r�e�e�s�t�a�b�l�i�s�h� 
�a�n� �o�i�l� �f�i�l�m�,� �b�e�a�r�i�n�g� �a�n�d� �g�e�a�r� �t�o�o�t�h� �s�u�r�f�a�c�e�s� �m�a�y� �s�c�o�r�e� �a�n�d� �c�a�u�s�e� 
�c�o�m�p�l�e�t�e� �f�a�i�l�u�r�e� �o�f� �t�h�e� �m�e�c�h�a�n�i�s�m�.� �S�i�m�i�l�a�r� �a�c�t�i�o�n� �t�a�k�e�s� �p�l�a�c�e� �w�h�e�r�e� 
�r�u�b�b�i�n�g� �s�u�r�f�a�c�e�s� �a�r�e� �f�e�d� �b�y� �a�n� �o�i�l� �p�u�m�p�.� �T�h�e� �s�t�i�f�f�e�n�e�d� �o�i�l� �f�l�o�w�s� �t�o�o� 
�s�l�o�w�l�y�,� �o�r� �n�o�t� �a�t� �a�l�l�,� �t�o� �t�h�e� �p�u�m�p� �i�n�l�e�t�,� �a�n�d� �t�h�e� �o�i�l� �a�l�r�e�a�d�y� �i�n� �t�h�e� 
�f�e�e�d� �l�i�n�e�s� �c�a�n�n�o�t� �b�e� �f�o�r�c�e�d� �t�o� �t�h�e� �b�e�a�r�i�n�g�s�.� �O�i�l�s� �p�r�e�s�c�r�i�b�e�d� �f�o�r� �u�s�e� 
�i�n� �a�r�t�i�l�l�e�r�y� �m�a�t�e�r�i�e�l� �a�t� �h�i�g�h� �t�e�m�p�e�r�a�t�u�r�e�s� �m�u�s�t� �b�e� �d�e�s�i�g�n�e�d� �t�o� �m�a�i�n� 
�t�a�i�n� �a�d�e�q�u�a�t�e� �b�o�d�y� �a�t� �t�h�o�s�e� �t�e�m�p�e�r�a�t�u�r�e�s� �a�n�d�,� �i�n� �m�o�s�t� �i�n�s�t�a�n�c�e�s�,� 
�t�h�e�y� �b�e�c�o�m�e� �t�o�o� �s�t�i�f�f� �a�t� �l�o�w� �t�e�m�p�e�r�a�t�u�r�e�s� �t�o� �p�e�r�m�i�t� �s�a�t�i�s�f�a�c�t�o�r�y� 
�o�p�e�r�a�t�i�o�n�.� �O�i�l�s� �m�u�s�t� �t�h�e�r�e�f�o�r�e� �b�e� �c�o�m�p�l�e�t�e�l�y� �r�e�p�l�a�c�e�d� �i�n� �c�o�l�d� 
�w�e�a�t�h�e�r� �w�i�t�h� �l�i�g�h�t�e�r� �o�i�l�s� �w�h�i�c�h� �w�i�l�l� �r�e�m�a�i�n� �f�l�u�i�d� �a�t� �t�h�e� �l�o�w�e�s�t� �e�x� 
�p�e�c�t�e�d� �o�p�e�r�a�t�i�n�g� �t�e�m�p�e�r�a�t�u�r�e�s�.

�(�2�)� �T�h�e� �p�r�o�p�e�r� �l�u�b�r�i�c�a�n�t�s� �t�o� �b�e� �u�s�e�d� �f�o�r� �c�o�l�d� �w�e�a�t�h�e�r� �o�p�e�r�a�t�i�o�n� 
�a�r�e� �p�r�e�s�c�r�i�b�e�d� �i�n� �t�h�e� �l�u�b�r�i�c�a�t�i�o�n� �o�r�d�e�r�s�,� �f�i�g�u�r�e�s� �7�2� �a�n�d� �7�3�.

�d�.� �L�o�w� �t�e�m�p�e�r�a�t�u�r�e� �o�p�e�r�a�t�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�s�.

�(�1�)� �E�M�P�L�A�C�I�N�G�.� �W�h�e�n� �e�m�p�l�a�c�i�n�g� �a� �w�e�a�p�o�n�,� �i�t� �i�s� �w�e�l�l� �t�o� �c�o�a�t� 
�a�l�l� �m�e�t�a�l� �p�a�r�t�s� �w�h�i�c�h� �c�o�m�e� �i�n� �c�o�n�t�a�c�t� �w�i�t�h� �t�h�e� �s�n�o�w� �o�r� �g�r�o�u�n�d� �w�i�t�h� 
�a� �f�i�l�m� �o�f� �g�r�e�a�s�e�.� �T�h�i�s� �w�i�l�l� �p�r�e�v�e�n�t� �f�r�e�e�z�i�n�g� �t�o� �t�h�e� �g�r�o�u�n�d� �a�n�d� �w�i�l�l� 
�f�a�c�i�l�i�t�a�t�e� �m�o�v�i�n�g� �t�h�e� �m�o�u�n�t� �t�o� �t�h�e� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n�.� �F�i�r�m�l�y� �r�o�l�l�e�d� 
�o�r� �c�o�m�p�a�c�t�e�d� �s�n�o�w� �w�i�l�l� �p�r�o�v�i�d�e� �a� �s�a�t�i�s�f�a�c�t�o�r�y� �e�m�p�l�a�c�e�m�e�n�t�.� �D�i�g� 
�g�i�n�g� �o�f� �t�h�e� �r�e�c�o�i�l� �a�n�d� �s�p�a�d�e� �p�i�t�s� �w�i�l�l� �b�e� �d�i�f�f�i�c�u�l�t�.� �I�t� �m�a�y� �r�e�q�u�i�r�e� 
�c�h�o�p�p�i�n�g� �o�f� �t�h�e� �f�r�o�z�e�n� �g�r�o�u�n�d� �t�o� �g�e�t� �s�t�a�r�t�e�d�.

�(�2�)� �T�R�A�V�E�L�.� �B�e�f�o�r�e� �s�t�a�r�t�i�n�g� �a� �r�o�a�d� �t�r�i�p�,� �a� �t�h�o�r�o�u�g�h� �i�n�s�p�e�c�t�i�o�n� 
�o�f� �t�h�e� �w�e�a�p�o�n� �s�h�o�u�l�d� �b�e� �m�a�d�e�.� �P�r�o�v�i�d�e� �a�s� �m�u�c�h� �p�r�o�t�e�c�t�i�o�n� �t�o� �a�l�l
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�p�a�r�t�s� �a�s� �p�o�s�s�i�b�l�e�.� �B�e� �s�u�r�e� �a�l�l� �c�o�v�e�r�s� �a�r�e� �p�r�o�p�e�r�l�y� �a�s�s�e�m�b�l�e�d� �a�n�d� 
�s�e�c�u�r�e�l�y� �l�a�s�h�e�d�.� �I�f� �t�h�e� �g�u�n� �c�o�v�e�r� �i�s� �n�o�t� �a�d�e�q�u�a�t�e�,� �c�o�v�e�r� �e�x�p�o�s�e�d� 
�p�o�r�t�i�o�n� �w�i�t�h� �a�v�a�i�l�a�b�l�e� �m�a�t�e�r�i�e�l�.� �S�u�s�p�e�n�s�i�o�n� �a�s�s�e�m�b�l�i�e�s� �w�i�l�l� �b�e� �s�t�i�f�f�,� 
�t�h�e�r�e�f�o�r�e�,� �m�o�r�e� �c�a�r�e� �t�h�a�n� �n�o�r�m�a�l� �s�h�o�u�l�d� �b�e� �e�m�p�h�a�s�i�z�e�d� �w�h�e�n� �t�r�a�v�e�l� 
�i�n�g� �o�v�e�r� �r�o�u�g�h� �t�e�r�r�a�i�n�.� �T�i�r�e�s� �c�a�n�n�o�t� �b�e� �e�x�p�e�c�t�e�d� �t�o� �t�a�k�e� �t�h�e� �a�b�u�s�e� 
�i�n� �e�x�t�r�e�m�e�l�y� �c�o�l�d� �w�e�a�t�h�e�r� �t�h�a�t� �t�h�e�y� �w�o�u�l�d� �u�n�d�e�r� �f�o�r�m�e�r� �c�o�n�d�i�t�i�o�n�s�.

�(�3�)� �C�A�R�E�.� �A�l�l� �m�e�c�h�a�n�i�s�m�s� �s�h�o�u�l�d� �b�e� �e�x�e�r�c�i�s�e�d� �f�r�e�q�u�e�n�t�l�y�.� 
�T�r�a�v�e�r�s�i�n�g� �a�n�d� �e�l�e�v�a�t�i�n�g� �o�f� �t�h�e� �g�u�n� �w�i�l�l� �b�e� �e�x�t�r�e�m�e�l�y� �h�e�l�p�f�u�l� �i�n� 
�r�e�d�u�c�i�n�g� �h�a�n�d�w�h�e�e�l� �e�f�f�o�r�t�s�.� �E�x�e�r�c�i�s�i�n�g� �o�f� �t�h�e� �s�u�s�p�e�n�s�i�o�n� �s�y�s�t�e�m�s� 
�w�i�l�l� �h�e�l�p� �t�o� �k�e�e�p� �t�h�o�s�e� �p�a�r�t�s� �f�r�o�m� �f�r�e�e�z�i�n�g�.� �P�e�r�i�o�d�i�c� �a�n�d� �f�r�e�q�u�e�n�t� 
�i�n�s�p�e�c�t�i�o�n� �t�o� �p�r�e�v�e�n�t� �s�n�o�w� �a�n�d� �i�c�e� �c�o�l�l�e�c�t�i�n�g� �o�n� �m�o�v�i�n�g� �p�a�r�t�s� �w�i�l�l� 
�r�e�s�u�l�t� �i�n� �k�e�e�p�i�n�g� �t�h�e� �g�u�n� �i�n� �s�e�r�v�i�c�e�.� �A�l�w�a�y�s� �u�s�e� �g�u�n� �c�o�v�e�r�s� �a�n�d� 
�s�h�e�l�t�e�r�,� �w�h�e�r�e� �p�o�s�s�i�b�l�e�,� �t�o� �p�r�o�v�i�d�e� �t�h�e� �m�a�x�i�m�u�m� �p�r�o�t�e�c�t�i�o�n� �f�o�r� �t�h�e� 
�g�u�n� �a�n�d� �m�o�u�n�t�.� �T�h�e�s�e� �p�o�i�n�t�s� �c�a�n�n�o�t� �b�e� �o�v�e�r�e�m�p�h�a�s�i�z�e�d�:� �c�l�e�a�n� �a�l�l� 
�p�a�r�t�s� �t�h�o�r�o�u�g�h�l�y�,� �l�u�b�r�i�c�a�t�e� �s�p�a�r�i�n�g�l�y�,� �g�u�a�r�d� �a�g�a�i�n�s�t� �c�o�l�l�e�c�t�i�o�n� �o�f� �s�n�o�w� 
�a�n�d� �i�c�e�,� �l�e�a�v�e� �n�o� �m�e�t�a�l� �s�u�r�f�a�c�e�s� �e�x�p�o�s�e�d� �w�i�t�h�o�u�t� �a� �p�r�o�t�e�c�t�i�v�e� �f�i�l�m� �o�f� 
�l�u�b�r�i�c�a�n�t�,� �a�n�d� �i�f� �t�h�e�r�e� �i�s� �e�v�i�d�e�n�c�e� �t�h�a�t� �m�a�t�e�r�i�e�l� �i�s� �"�s�w�e�a�t�i�n�g�,�"� �d�r�y� 
�t�h�o�r�o�u�g�h�l�y�,� �c�l�e�a�n�,� �a�n�d� �r�e�n�e�w� �l�u�b�r�i�c�a�n�t� �f�i�l�m�.

�(�4�)� �G�U�N� �C�O�V�E�R�S�.� �W�h�e�n�e�v�e�r� �t�h�e� �w�e�a�p�o�n� �i�s� �t�o� �r�e�m�a�i�n� �i�d�l�e� �f�o�r� �a� 
�p�e�r�i�o�d� �o�f� �t�i�m�e�,� �c�a�r�e� �s�h�o�u�l�d� �b�e� �t�a�k�e�n� �t�o� �s�e�c�u�r�e� �t�h�e� �g�u�n� �c�o�v�e�r�s� �f�o�r� 
�p�r�o�t�e�c�t�i�o�n� �o�f� �t�h�e� �w�e�a�p�o�n�.� �W�i�n�d� �w�i�l�l� �d�r�i�v�e� �t�h�e� �s�n�o�w� �u�p� �u�n�d�e�r� �t�h�e� 
�g�u�n� �c�o�v�e�r�s� �u�n�l�e�s�s� �t�h�e�y� �a�r�e� �s�e�c�u�r�e�l�y� �f�a�s�t�e�n�e�d�.� �T�h�i�s� �w�i�l�l� �r�e�s�u�l�t� �i�n� �f�o�r� 
�m�a�t�i�o�n� �o�f� �i�c�e�,� �w�h�i�c�h� �r�e�n�d�e�r�s� �t�h�e� �g�u�n� �i�n�o�p�e�r�a�t�i�v�e�.

�e�.� �C�u�n� �b�o�r�e� �c�l�e�a�n�i�n�g�.

�(�1�)� �I�f� �t�h�e� �t�u�b�e� �c�a�n� �b�e� �c�l�e�a�n�e�d� �w�h�i�l�e� �h�o�t�,� �r�i�f�l�e� �b�o�r�e� �c�l�e�a�n�e�r� �m�a�y� 
�b�e� �u�s�e�d� �i�n� �t�h�e� �n�o�r�m�a�l� �m�a�n�n�e�r� �a�s� �p�r�e�s�c�r�i�b�e�d� �i�n� �p�a�r�a�g�r�a�p�h� �5�8�,� �o�r� �i�f� 
�t�h�i�s� �c�l�e�a�n�e�r� �i�s� �n�o�t� �a�v�a�i�l�a�b�l�e�,� �n�o�r�m�a�l� �s�o�d�a�-�a�s�h� �o�r� �s�o�a�p� �s�o�l�u�t�i�o�n�s� �m�a�y� 
�b�e� �u�s�e�d�.� �C�l�e�a�n�i�n�g� �a� �c�o�l�d� �t�u�b�e� �b�e�l�o�w� �a� �t�e�m�p�e�r�a�t�u�r�e� �o�f� �+�3�2� �°� �F� �c�a�n�n�o�t� 
�b�e� �a�c�c�o�m�p�l�i�s�h�e�d� �i�n� �t�h�e� �n�o�r�m�a�l� �m�a�n�n�e�r�,� �d�u�e� �t�o� �f�r�e�e�z�i�n�g� �o�f� �t�h�e� �c�l�e�a�n�e�r� 
�i�n� �t�h�e� �t�u�b�e�.� �U�n�d�e�r� �s�u�c�h� �c�o�n�d�i�t�i�o�n�s� �c�l�e�a�n�i�n�g� �s�h�o�u�l�d� �b�e� �d�o�n�e� �w�i�t�h� 
�t�h�e� �n�o�r�m�a�l� �s�o�d�a�-�a�s�h� �o�r� �s�o�a�p� �s�o�l�u�t�i�o�n�s� �w�h�i�c�h� �a�r�e� �p�r�e�v�e�n�t�e�d� �f�r�o�m� �f�r�e�e�z� 
�i�n�g� �b�y� �t�h�e� �a�d�d�i�t�i�o�n� �o�f� �a�l�c�o�h�o�l�,� �o�r� �a�s� �a�n� �e�m�e�r�g�e�n�c�y� �a�l�t�e�r�n�a�t�i�v�e�,� �g�l�y�c�e�r� 
�i�n�e� �o�r� �a�n�t�i�f�r�e�e�z�e� �c�o�m�p�o�u�n�d� �(�e�t�h�y�l�e�n�e� �g�l�y�c�o�l� �t�y�p�e�)�.� �T�o� �1�0� �p�a�r�t�s� �b�y� 
�v�o�l�u�m�e� �o�f� �s�o�d�a�-�a�s�h� �o�r� �s�o�a�p� �s�o�l�u�t�i�o�n� �a�d�d� �t�h�e� �n�u�m�b�e�r� �o�f� �p�a�r�t�s� �o�f� �o�n�e� 
�o�f� �t�h�e� �a�n�t�i�f�r�e�e�z�e�s� �s�h�o�w�n� �b�e�l�o�w�:

�C�A�U�T�I�O�N�:� �D�o� �n�o�t� �a�d�d� �t�h�e�s�e� �a�n�t�i�f�r�e�e�z�e�s� �t�o� �r�i�f�l�e� �b�o�r�e� �c�l�e�a�n�e�r�.

�T�e�m�p�e�r�a�t�u�r�e�,� �°�F� �A�l�c�o�h�o�l� �G�l�y�c�e�r�i�n�e� �A�n�t�i�f�r�e�e�z�e� �C�o�m�p�o�u�n�d� 

�2�0� �2� �2�l�/�2� �2

�1�0� �4� �5� �3�V�s
�0� �6�V�2� �6�V�2� �5

�-�1�5� �.� �9� �1�0� �7�y�4
�-�3�0� �1�6� �1�3� �1�0
�-�4�0� �2�7� �1�6� �1�2

�s�o
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�_�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_�_

�(�2� �)� �I�n� �a�p�p�l�y�i�n�g� �o�i�l� �t�o� �t�h�e� �b�o�r�e� �a�f�t�e�r� �c�l�e�a�n�i�n�g�,� �c�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� 
�t�o� �w�o�r�k� �t�h�e� �o�i�l� �i�n� �w�e�l�l� �s�o� �t�h�a�t� �i�t� �w�i�l�l� �r�e�a�c�h� �a�l�l� �s�u�r�f�a�c�e�s� �o�f� �t�h�e� �l�a�n�d�s� 
�a�n�d� �g�r�o�o�v�e�s�.� �W�h�e�n� �g�u�n� �i�s� �b�r�o�u�g�h�t� �i�n�t�o� �a� �h�e�a�t�e�d� �s�h�o�p�,� �c�o�n�d�e�n�s�a�t�i�o�n� 
�w�i�l�l� �o�c�c�u�r� �o�n� �a�l�l� �m�e�t�a�l� �s�u�r�f�a�c�e�s�.� �A�f�t�e�r� �t�h�e� �g�u�n� �r�e�a�c�h�e�s� �s�h�o�p� �t�e�m�p�e�r�a� 
�t�u�r�e�,� �t�h�e� �t�u�b�e� �a�n�d� �a�l�l� �o�t�h�e�r� �b�r�i�g�h�t� �p�a�r�t�s� �m�u�s�t� �b�e� �w�i�p�e�d� �d�r�y� �a�n�d� �r�e�-� 
�c�o�a�t�e�d� �w�i�t�h� �o�i�l� �t�o� �p�r�e�v�e�n�t� �r�u�s�t�i�n�g�.

�(�3�)� �W�h�e�n� �m�a�t�e�r�i�e�l� �i�s� �p�r�o�t�e�c�t�e�d� �w�i�t�h� �a� �c�a�n�v�a�s� �o�r� �o�t�h�e�r� �t�y�p�e� 
�c�o�v�e�r�,� �m�o�i�s�t�u�r�e� �w�i�l�l� �f�o�r�m� �o�n� �t�h�e� �m�e�t�a�l� �s�u�r�f�a�c�e�s�.� �T�o� �p�r�e�v�e�n�t� �r�u�s�t�i�n�g�,� 
�t�h�e� �c�o�v�e�r� �m�u�s�t� �b�e� �r�e�m�o�v�e�d� �a�t� �l�e�a�s�t� �w�e�e�k�l�y� �a�n�d� �a�l�l� �s�u�r�f�a�c�e�s� �t�h�o�r� 
�o�u�g�h�l�y� �d�r�i�e�d� �a�n�d� �c�o�a�t�e�d� �w�i�t�h� �o�i�l�.

�f�.� �B�r�e�e�c�h� �a�s�s�e�m�b�l�i�e�s�.

�(�1�)� �C�L�E�A�N�I�N�G� �A�F�T�E�R� �F�I�R�I�N�G ��C�O�L�D� �W�E�A�T�H�E�R�.
�(�a�)� �C�o�l�d� �w�e�a�t�h�e�r� �n�e�c�e�s�s�i�t�a�t�e�s� �a� �v�e�r�y� �t�h�o�r�o�u�g�h� �c�l�e�a�n�i�n�g� �o�f� �b�r�e�e�c�h� 

�m�e�c�h�a�n�i�s�m� �a�f�t�e�r� �f�i�r�i�n�g�.� �C�A�U�T�I�O�N�:� �B�e� �e�x�t�r�e�m�e�l�y� �s�u�r�e� �a�l�l� �t�r�a�c�e�s� �o�f� 
�s�n�o�w� �a�n�d� �i�c�e� �a�r�e� �r�e�m�o�v�e�d�.

�(�b�)� �C�a�r�e� �d�u�r�i�n�g� �i�n�a�c�t�i�v�e� �p�e�r�i�o�d�s�.� �T�e�m�p�o�r�a�r�y� �i�n�a�c�t�i�v�e� �p�e�r�i�o�d�s� 
�n�e�c�e�s�s�i�t�a�t�e� �p�r�e�s�e�r�v�a�t�i�o�n� �o�f� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �a�n�d� �a�l�s�o� �p�r�e�p�a�r�a�t�i�o�n� 
�f�o�r� �a�l�m�o�s�t� �i�n�s�t�a�n�t� �u�s�e�.� �A�f�t�e�r� �c�l�e�a�n�i�n�g� �t�h�e� �b�r�e�e�c�h� �a�s�s�e�m�b�l�y� �a�n�d� �w�h�i�l�e� 
�t�h�e� �m�e�c�h�a�n�i�s�m� �i�s� �s�t�i�l�l� �d�i�s�a�s�s�e�m�b�l�e�d�,� �a�p�p�l�y� �a� �l�i�g�h�t�,� �t�h�o�r�o�u�g�h� �c�o�a�t� �o�f� 
�o�i�l�.� �I�t� �m�u�s�t� �b�e� �k�e�p�t� �i�n� �m�i�n�d� �t�h�a�t� �l�e�s�s� �p�r�e�s�e�r�v�a�t�i�v�e� �i�s� �n�e�e�d�e�d� �f�o�r� �p�r�o� 
�t�e�c�t�i�o�n� �a�g�a�i�n�s�t� �c�o�r�r�o�s�i�o�n� �i�n� �c�o�l�d� �w�e�a�t�h�e�r� �t�h�a�n� �n�o�r�m�a�l�l�y�.� �A� �t�h�i�n� �f�i�l�m� 
�o�f� �o�i�l� �i�s� �a�d�e�q�u�a�t�e�.� �D�a�i�l�y� �i�n�s�p�e�c�t�i�o�n�s� �a�r�e� �m�a�n�d�a�t�o�r�y�.

�g�.� �R�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�s�.
�(�1�)� �C�a�r�e� �o�f� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�s� �w�i�l�l� �b�e� �f�o�r� �t�h�e� �m�o�s�t� �p�a�r�t� �t�h�e� �s�a�m�e� 

�a�s� �f�o�r� �n�o�r�m�a�l� �c�o�n�d�i�t�i�o�n�s�.� �U�s�i�n�g� �u�n�i�t�s� �m�u�s�t� �m�a�i�n�t�a�i�n� �t�h�e�i�r� �c�a�r�e�f�u�l� 
�c�h�e�c�k� �a�s� �p�r�e�s�c�r�i�b�e�d� �f�o�r� �o�r�d�n�a�n�c�e� �p�u�b�l�i�c�a�t�i�o�n�s�.� �S�h�o�u�l�d� �a�n�y� �d�i�f�f�i�c�u�l�t�i�e�s� 
�a�r�i�s�e�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l� �i�m�m�e�d�i�a�t�e�l�y�,� �a�s� �d�e�l�a�y� 
�i�n�g� �n�o�t�i�f�i�c�a�t�i�o�n� �m�a�y� �l�e�a�d� �t�o� �f�u�r�t�h�e�r� �d�i�f�f�i�c�u�l�t�i�e�s�.� �A�t� �t�i�m�e�s� �t�h�e� �r�e�c�o�i�l� 
�m�e�c�h�a�n�i�s�m� �m�a�y� �n�o�t� �f�u�n�c�t�i�o�n� �p�r�o�p�e�r�l�y� �a�n�d� �t�h�e� �c�y�c�l�e� �o�f� �r�e�c�o�i�l� �m�a�y� 
�t�a�k�e� �l�o�n�g�e�r� �t�h�a�n� �n�e�c�e�s�s�a�r�y�.� �T�h�i�s� �i�s� �b�r�o�u�g�h�t� �a�b�o�u�t� �b�y� �t�h�e� �o�i�l� �b�e�c�o�m� 
�i�n�g� �t�h�i�c�k� �a�n�d� �n�o�t� �f�l�o�w�i�n�g� �a�s� �r�a�p�i�d�l�y�.� �A�s� �f�u�r�t�h�e�r� �f�i�r�i�n�g� �i�s� �c�o�n�d�u�c�t�e�d�,� 
�t�h�e� �m�e�c�h�a�n�i�s�m� �g�r�a�d�u�a�l�l�y� �h�e�a�t�s� �u�p� �t�h�e� �r�e�c�o�i�l� �o�i�l� �a�n�d� �t�h�i�n�s� �i�t� �o�u�t� �s�o� 
�t�h�a�t� �a� �n�o�r�m�a�l� �c�y�c�l�e� �o�f� �t�i�m�e� �i�s� �t�h�e�n� �o�b�t�a�i�n�e�d�.� �D�o� �n�o�t� �c�o�n�d�e�m�n� �t�h�e� 
�r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �u�n�t�i�l� �d�e�f�i�n�i�t�e� �p�r�o�o�f� �o�f� �m�a�l�f�u�n�c�t�i�o�n� �h�a�s� �b�e�e�n� �m�a�d�e�.� 
�S�h�o�u�l�d� �t�h�i�s� �c�o�n�d�i�t�i�o�n� �a�r�i�s�e�,� �n�o�t�i�f�y� �t�h�e� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r� 
�s�o�n�n�e�l�.

�(�2�)� �C�R�A�D�L�E� �A�N�D� �G�U�N� �S�L�I�D�E�S�.� �T�h�i�c�k�e�n�e�d� �o�r� �c�o�n�g�e�a�l�e�d� �l�u�b�r�i�c�a�n�t� 
�i�n�c�r�e�a�s�e�s� �t�h�i�s� �f�r�i�c�t�i�o�n�,� �s�h�o�r�t�e�n�s� �r�e�c�o�i�l�,� �a�n�d� �r�e�t�a�r�d�s� �c�o�u�n�t�e�r�r�e�c�o�i�l�.� 
�H�e�a�v�y� �o�r� �c�o�n�g�e�a�l�e�d� �l�u�b�r�i�c�a�n�t�s� �w�i�l�l� �b�e� �r�e�m�o�v�e�d� �f�r�o�m� �a�l�l� �e�x�p�o�s�e�d� �p�a�r�t�s� 
�o�f� �t�h�e� �r�a�i�l�s� �a�n�d� �s�l�i�d�e�s� �w�h�e�n� �t�h�e� �g�u�n� �i�s� �r�e�t�r�a�c�t�e�d�.

�h�.� �E�q�u�i�l�i�b�r�a�t�o�r�s�.� �L�u�b�r�i�c�a�t�e� �a�s� �p�r�e�s�c�r�i�b�e�d� �i�n� �W�a�r� �D�e�p�a�r�t�m�e�n�t� 
�L�u�b�r�i�c�a�t�i�o�n� �O�r�d�e�r� �(�f�i�g�.� �7�2�)�.� �T�h�e� �p�i�s�t�o�n� �r�o�d� �s�h�o�u�l�d� �b�e� �k�e�p�t� �w�e�l�l� 
�l�u�b�r�i�c�a�t�e�d� �t�o� �p�r�e�v�e�n�t� �f�o�r�m�a�t�i�o�n� �o�f� �i�c�e� �w�h�i�c�h� �w�o�u�l�d� �f�r�e�e�z�e� �i�t� �i�n� �p�o�s�i�-
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�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

�t�i�o�n�.� �I�t� �m�a�y� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� �a�d�j�u�s�t� �n�i�t�r�o�g�e�n� �p�r�e�s�s�u�r�e�s� �t�o� �p�r�o�v�i�d�e� 
�s�u�f�f�i�c�i�e�n�t� �e�q�u�a�l�i�z�i�n�g� �a�c�t�i�o�n�.� �U�p�o�n� �r�e�t�u�r�n� �t�o� �t�e�m�p�e�r�a�t�u�r�e�s� �a�b�o�v�e� �0�°� �F�,� 
�g�a�s� �p�r�e�s�s�u�r�e� �s�h�o�u�l�d� �b�e� �a�d�j�u�s�t�e�d� �t�o� �t�h�e� �p�r�e�s�c�r�i�b�e�d� �v�a�l�u�e�.

�i�.� �C�a�r�e� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �t�o�p� �a�n�d� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e�.
�(�1�)� �G�E�A�R� �T�R�A�I�N�S�.
�(�a�)� �E�x�t�r�e�m�e� �c�a�r�e� �s�h�o�u�l�d� �a�l�w�a�y�s� �b�e� �o�b�s�e�r�v�e�d� �w�h�e�n� �l�u�b�r�i�c�a�t�i�n�g� �t�h�e� 

�g�e�a�r� �t�r�a�i�n�s� �o�f� �t�h�e� �e�l�e�v�a�t�i�n�g� �a�n�d� �t�r�a�v�e�r�s�i�n�g� �m�e�c�h�a�n�i�s�m�.� �I�f� �c�a�r�e� �i�s� �n�o�t� 
�t�a�k�e�n� �t�o� �f�o�l�l�o�w� �l�u�b�r�i�c�a�t�i�o�n� �i�n�s�t�r�u�c�t�i�o�n�s�,� �m�a�l�f�u�n�c�t�i�o�n�s� �m�a�y� �r�e�q�u�i�r�e� 
�c�o�m�p�l�e�t�e� �o�v�e�r�h�a�u�l� �b�y� �o�r�d�n�a�n�c�e�.

�(�b�)� �C�o�n�d�e�n�s�a�t�i�o�n� �c�a�u�s�e�d� �b�y� �r�i�s�e� �i�n� �t�e�m�p�e�r�a�t�u�r�e� �m�u�s�t� �n�o�t� �b�e� �a�l� 
�l�o�w�e�d� �t�o� �c�o�l�l�e�c�t� �o�n� �s�h�a�f�t�s� �a�n�d� �b�e�a�r�i�n�g�s� �o�r� �i�t� �w�i�l�l� �r�e�s�u�l�t� �i�n� �t�h�e� �f�r�e�e�z�i�n�g� 
�o�f� �s�h�a�f�t�s� �w�h�e�r�e� �t�h�e�y� �e�n�t�e�r� �t�h�e� �h�o�u�s�i�n�g�.� �C�A�U�T�I�O�N�:� �T�h�e� �i�m�p�o�r�t�a�n�c�e� 
�o�f� �a� �l�i�g�h�t� �c�o�a�t� �o�f� �l�u�b�r�i�c�a�n�t� �o�n� �g�e�a�r� �t�r�a�i�n�s� �c�a�n�n�o�t� �b�e� �o�v�e�r�e�m�p�h�a�s�i�z�e�d�.

�(�c�)� �G�e�a�r� �t�r�a�i�n�s� �o�n� �a�l�l� �t�o�p� �c�a�r�r�i�a�g�e�s� �w�i�l�l� �b�e� �t�h�e� �m�o�s�t� �c�r�i�t�i�c�a�l� 
�p�r�o�b�l�e�m� �i�n� �l�u�b�r�i�c�a�t�i�o�n�.� �W�i�n�t�e�r�i�z�a�t�i�o�n� �m�u�s�t� �b�e� �d�o�n�e� �b�y� �o�r�d�n�a�n�c�e� 
�u�n�i�t�s� �a�s� �c�o�m�p�l�e�t�e� �d�i�s�a�s�s�e�m�b�l�y� �i�s� �r�e�q�u�i�r�e�d�.� �L�u�b�r�i�c�a�t�i�o�n� �o�r�d�e�r�s� �s�h�o�u�l�d� 
�b�e� �c�o�n�s�u�l�t�e�d� �f�o�r� �c�o�r�r�e�c�t� �l�u�b�r�i�c�a�n�t�.� �W�h�e�n� �g�e�a�r� �t�r�a�i�n�s� �a�r�e� �w�i�n�t�e�r�i�z�e�d�,� 
�o�n�l�y� �t�h�e� �b�e�a�r�i�n�g�s� �s�h�o�u�l�d� �b�e� �r�e�p�a�c�k�e�d� �a�n�d� �t�h�e� �g�e�a�r�s� �c�o�a�t�e�d�.� �A�d�d�i� 
�t�i�o�n�a�l� �l�u�b�r�i�c�a�t�i�o�n� �m�u�s�t� �b�e� �s�p�a�r�i�n�g�.� �O�v�e�r�l�u�b�r�i�c�a�t�i�o�n� �w�i�l�l� �r�e�s�u�l�t� �i�n� �i�n� 
�c�r�e�a�s�i�n�g� �h�a�n�d�w�h�e�e�l� �e�f�f�o�r�t� �t�o� �t�h�e� �p�o�i�n�t� �w�h�e�r�e� �o�p�e�r�a�t�i�o�n�s� �w�i�l�l� �b�e� 
�h�i�n�d�e�r�e�d�.

�(�2�)� �B�E�A�R�I�N�G� �S�U�R�F�A�C�E� �O�F� �T�O�P� �C�A�R�R�I�A�G�E�.
�(�a�)� �W�i�n�t�e�r�i�z�i�n�g� �t�h�e� �b�e�a�r�i�n�g� �s�u�r�f�a�c�e� �o�f� �t�h�e� �t�o�p� �c�a�r�r�i�a�g�e� �r�e�q�u�i�r�e�s� 

�c�o�m�p�l�e�t�e� �d�i�s�a�s�s�e�m�b�l�y�.� �T�h�o�r�o�u�g�h� �r�e�m�o�v�a�l� �o�f� �a�l�l� �o�l�d� �l�u�b�r�i�c�a�n�t� �f�r�o�m� 
�b�e�a�r�i�n�g� �s�u�r�f�a�c�e� �s�h�o�u�l�d� �b�e� �p�e�r�f�o�r�m�e�d� �w�i�t�h� �d�r�y�-�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t�.� �B�e� 
�s�u�r�e� �t�h�a�t� �a�l�l� �o�l�d� �l�u�b�r�i�c�a�n�t� �i�s� �r�e�m�o�v�e�d� �b�e�f�o�r�e� �a�p�p�l�y�i�n�g� �p�r�e�s�c�r�i�b�e�d� 
�l�u�b�r�i�c�a�n�t�.� �U�s�e� �a� �l�i�g�h�t� �c�o�a�t� �a�s� �o�v�e�r�l�u�b�r�i�c�a�t�i�o�n� �w�i�l�l� �r�e�s�u�l�t� �i�n� �d�i�f�f�i�c�u�l�t� 
�t�r�a�v�e�r�s�i�n�g�.

�(�b�)� �T�r�u�n�n�i�o�n� �a�n�d� �t�r�u�n�n�i�o�n� �s�e�a�t�s�.� �T�r�u�n�n�i�o�n� �a�n�d� �t�r�u�n�n�i�o�n� �s�e�a�t�s� 
�s�h�o�u�l�d� �b�e� �g�i�v�e�n� �s�p�e�c�i�a�l� �a�t�t�e�n�t�i�o�n�.� �B�e�a�r�i�n�g�s� �t�h�a�t� �a�r�e� �e�n�c�l�o�s�e�d� �s�h�o�u�l�d� 
�b�e� �t�h�o�r�o�u�g�h�l�y� �c�l�e�a�n�e�d�.� �L�u�b�r�i�c�a�t�e� �s�p�a�r�i�n�g�l�y�,� �a�s� �o�v�e�r�l�u�b�r�i�c�a�t�i�o�n� �w�i�l�l� 
�r�e�s�u�l�t� �i�n� �d�i�f�f�i�c�u�l�t� �e�l�e�v�a�t�i�o�n�.

�(�c�)� �M�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �d�r�a�i�n� �h�o�l�e�s� �p�r�o�v�i�d�e�d� �i�n� �t�o�p� �a�n�d� �b�o�t�t�o�m� 
�c�a�r�r�i�a�g�e� �a�r�e� �k�e�p�t� �o�p�e�n� �a�n�d� �t�h�a�t� �i�c�e� �o�r� �s�n�o�w� �i�s� �n�o�t� �p�e�r�m�i�t�t�e�d� �t�o� �g�a�t�h�e�r� 
�i�n�s�i�d�e� �t�h�e� �c�a�r�r�i�a�g�e�s�.

�j�.� �E�l�e�v�a�t�i�n�g� �a�n�d� �t�r�a�v�e�r�s�i�n�g� �a�r�c�s�.
�(�1�)� �E�l�e�v�a�t�i�n�g� �a�n�d� �t�r�a�v�e�r�s�i�n�g� �a�r�c�s� �s�h�o�u�l�d� �b�e� �l�u�b�r�i�c�a�t�e�d� �v�e�r�y� �s�p�a�r� 

�i�n�g�l�y�.� �S�n�o�w� �w�i�l�l� �f�r�e�q�u�e�n�t�l�y� �c�o�l�l�e�c�t� �o�n� �t�h�e�s�e� �p�a�r�t�s�.� �T�h�i�s� �w�i�l�l� �c�a�k�e� 
�u�n�d�e�r� �p�r�e�s�s�u�r�e� �o�f� �t�h�e� �g�e�a�r�s�,� �f�o�r�m�i�n�g� �i�c�e� �w�h�i�c�h� �i�n�t�e�r�f�e�r�e�s� �w�i�t�h� �e�l�e�v�a�t� 
�i�n�g� �a�n�d� �t�r�a�v�e�r�s�i�n�g�.� �T�h�e� �s�n�o�w� �m�u�s�t� �b�e� �r�e�m�o�v�e�d� �b�y� �v�i�g�o�r�o�u�s� �b�r�u�s�h�i�n�g� 
�w�i�t�h� �a� �s�t�i�f�f�-�b�r�i�s�t�l�e� �o�r� �w�i�r�e� �b�r�u�s�h� �b�e�f�o�r�e� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �t�h�e� �p�i�e�c�e� �i�s� 
�a�t�t�e�m�p�t�e�d�.� �E�l�e�v�a�t�i�n�g� �a�n�d� �t�r�a�v�e�r�s�i�n�g� �a�r�c�s� �a�r�e� �d�i�f�f�i�c�u�l�t� �p�r�o�b�l�e�m�s� �i�n� 
�h�e�a�v�y� �s�n�o�w�s�t�o�r�m�s�.� �T�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �k�e�e�p�i�n�g� �t�h�e�m� �c�l�e�a�n� �a�n�d� �p�r�o� 
�t�e�c�t�e�d� �a�s� �m�u�c�h� �a�s� �p�o�s�s�i�b�l�e� �c�a�n�n�o�t� �b�e� �o�v�e�r�e�m�p�h�a�s�i�z�e�d�.
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�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

�(�2�)� �A�t� �e�v�e�r�y� �o�p�p�o�r�t�u�n�i�t�y� �d�u�r�i�n�g� �f�i�r�e�,� �t�h�e� �e�l�e�v�a�t�i�n�g� �r�a�c�k� �s�h�o�u�l�d� 
�b�e� �i�n�s�p�e�c�t�e�d� �a�n�d� �c�l�e�a�n�e�d� �o�f� �a�n�y� �s�n�o�w� �t�h�a�t� �m�a�y� �h�a�v�e� �a�c�c�u�m�u�l�a�t�e�d�.� 
�A�f�t�e�r� �u�s�e�,� �e�l�e�v�a�t�i�n�g� �r�a�c�k� �s�h�o�u�l�d� �b�e� �t�h�o�r�o�u�g�h�l�y� �c�l�e�a�n�e�d� �o�f� �o�i�l� �a�n�d� �s�n�o�w� 
�a�n�d� �r�e�l�u�b�r�i�c�a�t�e�d�.

�(�3�)� �I�N�S�P�E�C�T�I�O�N� �O�F� �T�O�P� �A�N�D� �B�O�T�T�O�M� �C�A�R�R�I�A�G�E�.� �B�e�c�a�u�s�e� �o�f� �t�h�e� 
�s�m�a�l�l� �a�m�o�u�n�t� �o�f� �l�u�b�r�i�c�a�n�t� �u�s�e�d�,� �i�n�s�p�e�c�t�i�o�n� �m�a�y� �b�e� �m�a�d�e� �d�a�i�l�y� �t�o� 
�a�s�s�u�r�e� �a�l�l� �p�a�r�t�s� �h�a�v�i�n�g� �a� �c�o�a�t� �o�f� �l�u�b�r�i�c�a�n�t�.� �F�a�i�l�u�r�e� �t�o� �f�o�l�l�o�w� �t�h�i�s� 
�p�r�o�c�e�d�u�r�e� �w�i�l�l� �r�e�s�u�l�t� �i�n� �a�n� �u�n�s�e�r�v�i�c�e�a�b�l�e� �w�e�a�p�o�n�.

�k�.� �C�a�r�e� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �b�o�g�i�e� �a�n�d� �l�i�m�b�e�r�s�.
�(�1�)� �W�H�E�E�L� �B�E�A�R�I�N�G�S�.� �P�a�c�k�i�n�g� �o�f� �w�h�e�e�l� �b�e�a�r�i�n�g�s� �m�u�s�t� �b�e� �d�o�n�e� 

�w�i�t�h� �t�h�e� �u�t�m�o�s�t� �c�a�r�e�.� �A� �t�e�n�d�e�n�c�y� �t�o� �o�v�e�r�p�a�c�k� �t�h�e�m� �i�s� �p�r�e�d�o�m�i�n�a�n�t�.� 
�T�h�i�s� �p�r�o�m�o�t�e�s� �f�r�e�e�z�i�n�g� �o�f� �w�h�e�e�l�s� �a�n�d� �p�r�e�v�e�n�t�s� �f�u�r�t�h�e�r� �t�r�a�v�e�l� �o�f� �t�h�e� 
�w�e�a�p�o�n�.� �W�h�e�n� �p�a�c�k�i�n�g� �w�h�e�e�l� �b�e�a�r�i�n�g�s�,� �m�a�k�e� �s�u�r�e� �t�h�a�t� �t�h�e�y� �a�r�e� �f�i�r�s�t� 
�t�h�o�r�o�u�g�h�l�y� �c�l�e�a�n�e�d� �w�i�t�h� �d�r�y�-�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t�.� �D�r�y� �t�h�o�r�o�u�g�h�l�y� �b�e� 
�f�o�r�e� �r�e�p�a�c�k�i�n�g�.� �A�t� �n�o� �t�i�m�e� �l�e�a�v�e� �a�n�y� �o�f� �t�h�e� �o�l�d� �l�u�b�r�i�c�a�n�t� �o�n� �t�h�e� 
�b�e�a�r�i�n�g�s� �o�r� �a�n�y� �o�f� �t�h�e� �d�r�y�-�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t�,� �a�s� �t�h�i�s� �c�o�n�t�a�m�i�n�a�t�e�s� �t�h�e� 
�n�e�w� �l�u�b�r�i�c�a�n�t� �t�h�a�t� �i�s� �b�e�i�n�g� �a�p�p�l�i�e�d�.� �N�O�T�E�:� �P�r�e�c�a�u�t�i�o�n� �m�u�s�t� �b�e� 
�t�a�k�e�n� �n�o�t� �t�o� �h�a�n�d�l�e� �t�h�e� �b�e�a�r�i�n�g� �w�i�t�h� �b�a�r�e� �h�a�n�d�s�,� �a�s� �t�h�e� �m�o�i�s�t�u�r�e� �f�r�o�m� 
�t�h�e� �s�k�i�n� �w�i�l�l� �c�o�r�r�o�d�e� �t�h�e� �b�e�a�r�i�n�g�s�.

�(�2�)� �C�A�R�E� �A�N�D� �M�A�I�N�T�E�N�A�N�C�E� �O�F� �T�I�R�E�S�.
�(�a�)� �S�p�e�c�i�a�l� �c�a�r�e� �o�f� �t�i�r�e�s� �m�u�s�t� �b�e� �m�a�i�n�t�a�i�n�e�d� �i�n� �c�o�l�d� �w�e�a�t�h�e�r� �a�t� 

�a�l�l� �t�i�m�e�s�.� �C�h�e�c�k� �a�i�r� �p�r�e�s�s�u�r�e� �f�r�e�q�u�e�n�t�l�y� �a�n�d� �k�e�e�p� �t�r�e�a�d� �f�r�e�e� �o�f� �i�c�e�.� 
�R�u�b�b�e�r� �b�e�c�o�m�e�s� �s�t�i�f�f� �i�n� �c�o�l�d� �w�e�a�t�h�e�r� �a�n�d� �i�s� �e�a�s�y� �t�o� �d�a�m�a�g�e�.� �W�h�e�n� 
�a� �w�e�a�p�o�n� �i�s� �e�m�p�l�a�c�e�d� �f�o�r� �a� �l�o�n�g� �t�i�m�e�,� �t�i�r�e�s� �w�i�l�l� �d�e�v�e�l�o�p� �a� �f�l�a�t� �s�u�r�f�a�c�e� 
�a�t� �t�h�e� �p�o�i�n�t� �o�f� �c�o�n�t�a�c�t� �w�i�t�h� �s�n�o�w� �o�r� �f�r�o�z�e�n� �g�r�o�u�n�d�.� �C�a�r�e� �s�h�o�u�l�d� �b�e� 
�m�a�i�n�t�a�i�n�e�d� �i�n� �t�r�a�v�e�l�i�n�g� �w�i�t�h� �t�h�e� �w�e�a�p�o�n� �t�h�a�t� �t�h�e� �s�p�e�e�d� �b�e� �h�e�l�d� �a�t� �a� 
�m�i�n�i�m�u�m� �u�n�t�i�l� �t�h�e� �t�i�r�e� �h�a�s� �r�e�g�a�i�n�e�d� �i�t�s� �o�r�i�g�i�n�a�l� �s�h�a�p�e�.

�(�b�)� �T�o� �a�v�o�i�d� �t�i�r�e�s� �d�e�v�e�l�o�p�i�n�g� �f�l�a�t� �s�u�r�f�a�c�e�s�,� �i�t� �i�s� �a� �g�o�o�d� �p�o�l�i�c�y� �t�o� 
�h�a�v�e� �t�h�e� �w�e�a�p�o�n� �b�e�a�r�i�n�g� �o�n� �i�t�s� �b�o�t�t�o�m� �c�a�r�r�i�a�g�e� �w�i�t�h� �t�h�e� �b�o�g�i�e� �w�h�e�e�l�s� 
�r�a�i�s�e�d� �w�h�e�n�e�v�e�r� �i�t� �i�s� �i�n�a�c�t�i�v�e�.

�(�c�)� �S�p�e�c�i�a�l� �c�a�r�e� �m�u�s�t� �a�l�s�o� �b�e� �m�a�i�n�t�a�i�n�e�d� �w�i�t�h� �a�i�r� �b�r�a�k�e�s�.� �R�u�b� 
�b�e�r� �a�i�r� �h�o�s�e� �b�e�c�o�m�e�s� �v�e�r�y� �b�r�i�t�t�l�e� �a�n�d� �c�a�r�e�l�e�s�s� �h�a�n�d�l�i�n�g� �c�a�u�s�e�s� �t�h�e�m� 
�t�o� �b�r�e�a�k�"� �o�r� �c�r�a�c�k�.� �T�h�i�s� �m�u�s�t� �b�e� �a�v�o�i�d�e�d�,� �a�s� �c�o�m�p�l�e�t�e� �f�a�i�l�u�r�e� �o�f� �t�h�e� 
�b�r�a�k�e�s� �w�i�l�l� �r�e�s�u�l�t�.� �S�h�a�r�p� �b�e�n�d�s� �s�h�o�u�l�d� �b�e� �a�v�o�i�d�e�d�.

�(�3�)� �C�A�R�E� �A�N�D� �M�A�I�N�T�E�N�A�N�C�E� �O�F� �B�R�A�K�E�S�.
�(�a�)� �A�i�r� �B�r�a�k�e�s�.� �D�r�a�i�n� �a�i�r� �t�a�n�k�s� �o�f� �t�h�e� �w�e�a�p�o�n� �a�f�t�e�r� �u�s�e�.� �T�h�i�s� 

�w�i�l�l� �b�l�o�w� �o�u�t� �m�o�i�s�t�u�r�e� �f�o�r�m�e�d� �b�y� �c�o�m�p�r�e�s�s�e�d� �a�i�r� �a�n�d� �w�i�l�l� �p�r�e�v�e�n�t� 
�f�r�e�e�z�i�n�g� �o�f� �l�i�n�e�s� �a�n�d� �b�r�a�k�e�s�.� �I�f� �b�r�a�k�e�s� �a�r�e� �f�r�o�z�e�n�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� 
�m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l� �i�m�m�e�d�i�a�t�e�l�y�.� �C�A�U�T�I�O�N�:� �C�a�r�e� �s�h�o�u�l�d� �b�e� 
�m�a�i�n�t�a�i�n�e�d� �i�n� �c�o�n�n�e�c�t�i�n�g� �a�i�r� �h�o�s�e� �t�o� �p�r�i�m�e� �m�o�v�e�r� �t�o� �p�r�e�v�e�n�t� �c�r�a�c�k�i�n�g� 
�o�r� �b�r�e�a�k�i�n�g� �w�h�e�n� �b�e�n�d�s� �a�r�e� �t�o�o� �s�h�a�r�p�.

�(�b�)� �M�e�c�h�a�n�i�c�a�l� �b�r�a�k�e�s�.� �C�a�r�e� �s�h�o�u�l�d� �b�e� �m�a�i�n�t�a�i�n�e�d� �t�h�a�t� �p�r�o�p�e�r� 
�l�u�b�r�i�c�a�t�i�o�n� �i�s� �a�p�p�l�i�e�d� �t�o� �a�l�l� �c�o�n�n�e�c�t�i�o�n�s� �a�n�d� �j�o�i�n�t�s�.� �W�h�e�e�l� �c�h�o�c�k�s

�8�3



�P�a�r�s�.� �2�9�-�3�3� �T�M� �9�-�3�5�0

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

�s�h�o�u�l�d� �b�e� �u�s�e�d� �i�n� �p�r�e�f�e�r�e�n�c�e� �t�o� �s�e�t�t�i�n�g� �b�r�a�k�e�s� �w�h�e�n� �t�h�e� �g�u�n� �i�s� �p�a�r�k�e�d�.� 
�C�A�U�T�I�O�N�:� �W�h�e�n� �l�u�b�r�i�c�a�t�i�n�g� �b�r�a�k�e� �p�a�r�t�s�,� �k�e�e�p� �l�u�b�r�i�c�a�n�t� �a�w�a�y� �f�r�o�m� 
�i�n�s�i�d�e� �o�f� �d�r�u�m�s� �o�r� �s�h�o�e�s�.

�(�c�)� �B�r�a�k�e� �s�h�o�e�s�.� �K�e�e�p� �b�r�a�k�e� �s�h�o�e�s� �a�s� �d�r�y� �a�s� �p�o�s�s�i�b�l�e�.� �M�a�k�e� �a� 
�t�h�o�r�o�u�g�h� �c�h�e�c�k� �o�f� �b�r�a�k�e� �s�h�o�e�s� �w�h�e�n�e�v�e�r� �c�h�e�c�k�i�n�g� �t�h�e� �w�h�e�e�l� �b�e�a�r�i�n�g�s�.

�3�0�.� �H�O�T� �D�R�Y� �C�L�I�M�A�T�E�S�.
�a�.� �I�n� �h�o�t� �d�r�y� �c�l�i�m�a�t�e�s�,� �i�n�s�p�e�c�t�,� �c�l�e�a�n�,� �a�n�d� �l�u�b�r�i�c�a�t�e� �m�o�r�e� �f�r�e� 

�q�u�e�n�t�l�y� �t�h�a�n� �p�r�e�s�c�r�i�b�e�d� �u�n�d�e�r� �n�o�r�m�a�l� �o�p�e�r�a�t�i�n�g� �c�o�n�d�i�t�i�o�n�s�.

�b�.� �C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e� �a�s� �s�o�o�n� �a�s� �p�o�s�s�i�b�l�e� �a�f�t�e�r� �f�i�r�i�n�g� �o�r� �i�f� �t�h�e�r�e� 
�i�s� �a�n�y� �r�e�a�s�o�n� �t�o� �e�x�p�e�c�t� �c�o�r�r�o�s�i�o�n� �t�o� �s�t�a�r�t�.

31. SEVERE DUST OR SAND CONDITIONS.

�a�.� �I�f� �c�o�n�s�i�d�e�r�a�b�l�e� �d�u�s�t� �o�r� �s�a�n�d� �i�s� �p�r�e�s�e�n�t� �w�h�e�n� �t�h�e� �g�u�n� �i�s� �o�p�e�r� 
�a�t�e�d�,� �a�l�l� �l�u�b�r�i�c�a�n�t�s� �o�n� �t�h�e� �t�r�a�v�e�r�s�i�n�g� �a�n�d� �e�l�e�v�a�t�i�n�g� �a�r�c�s� �a�n�d� �p�i�n�i�o�n�s� 
�s�h�o�u�l�d� �b�e� �r�e�m�o�v�e�d�.� �L�u�b�r�i�c�a�n�t�s� �c�o�n�t�a�m�i�n�a�t�e�d� �w�i�t�h� �d�u�s�t� �o�r� �s�a�n�d� �a�r�e� 
�m�o�r�e� �h�a�r�m�f�u�l� �t�h�a�n� �n�o� �l�u�b�r�i�c�a�n�t� �a�t� �a�l�l�.

�b�.� �C�l�e�a�n� �t�h�o�r�o�u�g�h�l�y� �w�h�e�n� �f�i�r�i�n�g� �i�s� �o�v�e�r�,� �a�n�d� �r�e�l�u�b�r�i�c�a�t�e�.

�3�2�.� �H�I�G�H� �H�U�M�I�D�I�T�Y�,� �E�X�T�R�E�M�E� �M�O�I�S�T�U�R�E�,� �A�N�D� �S�A�L�T� 
�W�A�T�E�R�.

�a�.� �P�r�e�s�e�r�v�a�t�i�v�e� �l�u�b�r�i�c�a�t�i�n�g� �o�i�l� �(�m�e�d�i�u�m�)� �w�i�l�l� �b�e� �u�s�e�d� �i�n� �l�i�e�u� �o�f� 
�e�n�g�i�n�e� �o�i�l� �a�t� �a�l�l� �t�e�m�p�e�r�a�t�u�r�e�s� �a�b�o�v�e� �0�°� �F� �f�o�r� �a�p�p�l�i�c�a�t�i�o�n� �t�o� �a�l�l� �e�x� 
�t�e�r�n�a�l� �u�n�p�a�i�n�t�e�d� �m�e�t�a�l� �s�u�r�f�a�c�e�s�,� �i�n�c�l�u�d�i�n�g� �t�h�e� �b�o�r�e� �a�n�d� �b�r�e�e�c�h� �a�n�d� 
�f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m�,� �o�n� �w�h�i�c�h� �a� �f�i�l�m� �o�f� �l�u�b�r�i�c�a�n�t� �i�s� �m�a�i�n�t�a�i�n�e�d� �b�y� 
�m�a�n�u�a�l� �a�p�p�l�i�c�a�t�i�o�n�.� �P�r�e�s�e�r�v�a�t�i�v�e� �l�u�b�r�i�c�a�t�i�n�g� �o�i�l� �(�m�e�d�i�u�m�)� �w�i�l�l� �a�l�s�o� 
�b�e� �u�s�e�d� �f�o�r� �l�u�b�r�i�c�a�t�i�o�n� �o�f� �o�i�l� �c�a�n� �p�o�i�n�t�s� �f�o�r� �w�h�i�c�h� �e�n�g�i�n�e� �o�i�l� �i�s� �p�r�e� 
�s�c�r�i�b�e�d�.

�b�.� �T�h�e�'� �b�o�r�e� �o�f� �t�h�e� �t�u�b�e� �a�n�d� �t�h�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �s�h�o�u�l�d� �b�e� 
�k�e�p�t� �h�e�a�v�i�l�y� �o�i�l�e�d� �a�n�d� �s�h�o�u�l�d� �b�e� �i�n�s�p�e�c�t�e�d� �d�a�i�l�y� �f�o�r� �t�r�a�c�e�s� �o�f� �r�u�s�t�.

�c�.� �I�n� �e�x�c�e�s�s�i�v�e�l�y� �s�a�l�t�y� �c�o�n�d�i�t�i�o�n�s�,� �t�h�e� �b�o�r�e� �a�n�d� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� 
�s�h�o�u�l�d� �b�e� �i�n�s�p�e�c�t�e�d� �d�a�i�l�y� �f�o�r� �t�r�a�c�e�s� �o�f� �r�u�s�t�,� �a�n�d� �t�h�e� �o�i�l� �s�h�o�u�l�d� �b�e� 
�c�h�a�n�g�e�d� �o�f�t�e�n� �a�s� �t�h�e� �s�a�l�t� �h�a�s� �a� �t�e�n�d�e�n�c�y� �t�o� �e�m�u�l�s�i�f�y� �t�h�e� �o�i�l� �a�n�d� �d�e� 
�s�t�r�o�y� �i�t�s� �r�u�s�t�-�p�r�e�v�e�n�t�i�v�e� �q�u�a�l�i�t�i�e�s�.

�3�3�.� �R�E�P�O�R�T�S� �A�N�D� �R�E�C�O�R�D�S�.
�a�.� �R�e�p�o�r�t�s�.� �I�f� �i�n�s�t�r�u�c�t�i�o�n�s� �a�r�e� �c�l�o�s�e�l�y� �f�o�l�l�o�w�e�d�,� �p�r�o�p�e�r� �l�u�b�r�i� 

�c�a�n�t�s� �u�s�e�d�,� �a�n�d� �s�a�t�i�s�f�a�c�t�o�r�y� �r�e�s�u�l�t�s� �a�r�e� �n�o�t� �o�b�t�a�i�n�e�d�,� �a� �r�e�p�o�r�t� �w�i�l�l� �b�e� 
�m�a�d�e� �t�o� �t�h�e� �o�r�d�n�a�n�c�e� �o�f�f�i�c�e�r� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �t�h�e� 
�m�a�t�e�r�i�e�l�.

�b�.� �R�e�c�o�r�d�s�.� �A� �c�o�m�p�l�e�t�e� �r�e�c�o�r�d� �o�f� �s�e�a�s�o�n�a�l� �c�h�a�n�g�e�s� �o�f� �l�u�b�r�i�c�a�n�t�s� 
�a�n�d� �r�e�c�o�i�l� �o�i�l� �w�i�l�l� �b�e� �k�e�p�t� �i�n� �t�h�e� �A�r�t�i�l�l�e�r�y� �G�u�n� �B�o�o�k� �f�o�r� �t�h�e� �m�a�t�e�r�i�e�l�.
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�T�M� �9�-�3�5�0� �P�a�r�s�.� �3�4�-�3�5

�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s

�S�e�c�t�i�o�n� �X� 

�D�E�M�O�L�I�T�I�O�N� �T�O� �P�R�E�V�E�N�T� �E�N�E�M�Y� �U�S�E

�3�4�.� �G�E�N�E�R�A�L�.
�a�.� �T�h�e� �d�e�s�t�r�u�c�t�i�o�n� �o�f� �t�h�e� �m�a�t�e�r�i�e�l�,� �s�u�b�j�e�c�t� �t�o� �c�a�p�t�u�r�e� �o�r� �a�b�a�n� 

�d�o�n�m�e�n�t� �i�n� �t�h�e� �c�o�m�b�a�t� �z�o�n�e�,� �w�i�l�l� �b�e� �u�n�d�e�r�t�a�k�e�n� �b�y� �t�h�e� �u�s�i�n�g� �a�r�m� 
�o�n�l�y� �o�n� �a�u�t�h�o�r�i�t�y� �d�e�l�e�g�a�t�e�d� �b�y� �t�h�e� �d�i�v�i�s�i�o�n� �o�r� �h�i�g�h�e�r� �c�o�m�m�a�n�d�e�r� �a�s� 
�a� �c�o�m�m�a�n�d� �f�u�n�c�t�i�o�n� �w�h�e�n� �s�u�c�h� �a�c�t�i�o�n� �i�s� �d�e�e�m�e�d� �n�e�c�e�s�s�a�r�y� �a�s� �a� �f�i�n�a�l� 
�r�e�s�o�r�t� �t�o� �k�e�e�p� �t�h�e� �m�a�t�e�r�i�e�l� �f�r�o�m� �r�e�a�c�h�i�n�g� �e�n�e�m�y� �h�a�n�d�s�.

�b�.� �A�d�e�q�u�a�t�e� �d�e�s�t�r�u�c�t�i�o�n� �o�f� �a�r�t�i�l�l�e�r�y� �m�a�t�e�r�i�e�l� �m�e�a�n�s� �d�a�m�a�g�i�n�g� 
�i�t� �i�n� �s�u�c�h� �a� �w�a�y� �t�h�a�t� �t�h�e� �e�n�e�m�y� �c�a�n�n�o�t� �r�e�s�t�o�r�e� �i�t� �t�o� �u�s�a�b�l�e� �c�o�n�d�i�t�i�o�n� 
�i�n� �t�h�e� �c�o�m�b�a�t� �z�o�n�e� �e�i�t�h�e�r� �b�y� �r�e�p�a�i�r� �o�r� �b�y� �c�a�n�n�i�b�a�l�i�z�a�t�i�o�n�.� �A�d�e�q�u�a�t�e� 
�d�e�s�t�r�u�c�t�i�o�n� �r�e�q�u�i�r�e�s� �t�h�a�t�:

�(�1�)� �E�n�o�u�g�h� �p�a�r�t�s� �e�s�s�e�n�t�i�a�l� �t�o� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �m�a�t�e�r�i�e�l� �m�u�s�t� 
�b�e� �d�a�m�a�g�e�d�.

�(�2�)� �P�a�r�t�s� �m�u�s�t� �b�e� �d�a�m�a�g�e�d� �b�e�y�o�n�d� �r�e�p�a�i�r� �i�n� �t�h�e� �c�o�m�b�a�t� �z�o�n�e�.
�(�3�)� �T�h�e� �s�a�m�e� �p�a�r�t�s� �m�u�s�t� �b�e� �d�e�s�t�r�o�y�e�d� �o�n� �a�l�l� �m�a�t�e�r�i�e�l�,� �s�o� �t�h�a�t� 

�t�h�e� �e�n�e�m�y� �c�a�n�n�o�t� �m�a�k�e� �u�p� �o�n�e� �o�p�e�r�a�t�i�n�g� �u�n�i�t� �b�y� �a�s�s�e�m�b�l�i�n�g� �p�a�r�t�s� 
�f�r�o�m� �s�e�v�e�r�a�l� �p�a�r�t�l�y� �d�e�s�t�r�o�y�e�d� �u�n�i�t�s�.

�c�.� �T�h�e� �t�u�b�e� �a�n�d� �b�r�e�e�c�h� �a�r�e� �t�h�e� �m�o�s�t� �v�i�t�a�l� �p�a�r�t�s� �o�f� �a�n�y� �p�i�e�c�e� 
�o�f� �a�r�t�i�l�l�e�r�y�.� �T�h�e�s�e� �a�r�e� �t�h�e� �f�i�r�s�t� �t�h�i�n�g�s� �t�o� �d�a�m�a�g�e�.� �A�f�t�e�r� �t�h�e� �t�u�b�e� 
�a�n�d� �b�r�e�e�c�h� �i�n� �i�m�p�o�r�t�a�n�c�e� �c�o�m�e� �t�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�,� �s�i�g�h�t�i�n�g� �a�n�d� 
�f�i�r�e� �c�o�n�t�r�o�l� �e�q�u�i�p�m�e�n�t�,� �c�a�r�r�i�a�g�e�,� �t�i�r�e�s�,� �g�u�n� �b�o�o�k�,� �a�n�d� �f�i�r�i�n�g� �t�a�b�l�e�s�.

�3�5�.� �M�E�T�H�O�D�S�,� 
�a�.� �G�e�n�e�r�a�l�.
�(�1�)� �T�h�e� �d�e�s�t�r�u�c�t�i�o�n� �p�r�o�c�e�d�u�r�e�s� �o�u�t�l�i�n�e�d� �a�r�e� �a�r�r�a�n�g�e�d� �i�n� �o�r�d�e�r� 

�o�f� �e�f�f�e�c�t�i�v�e�n�e�s�s�.� �D�e�s�t�r�u�c�t�i�o�n� �s�h�o�u�l�d� �b�e� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �m�e�t�h�o�d� 
�N�o�.� �1�,� �i�f� �p�o�s�s�i�b�l�e�.� �I�f� �m�e�t�h�o�d� �N�o�.� �1� �c�a�n�n�o�t� �b�e� �u�s�e�d�,� �d�e�s�t�r�u�c�t�i�o�n� 
�s�h�o�u�l�d� �b�e� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �o�n�e� �o�f� �t�h�e� �o�t�h�e�r� �m�e�t�h�o�d�s� �o�u�t�l�i�n�e�d�,� �i�n� 
�t�h�e� �p�r�i�o�r�i�t�y� �s�h�o�w�n�.

�(�2�)� �W�h�i�c�h�e�v�e�r� �m�e�t�h�o�d� �i�s� �u�s�e�d�,� �t�h�e� �s�e�q�u�e�n�c�e� �o�u�t�l�i�n�e�d� �m�u�s�t� �b�e� 
�f�o�l�l�o�w�e�d�.� �U�n�i�f�o�r�m�i�t�y� �o�f� �d�e�s�t�r�u�c�t�i�o�n� �w�i�l�l� �t�h�e�n� �b�e� �o�b�t�a�i�n�e�d�,� �w�h�e�t�h�e�r� 
�o�r� �n�o�t� �t�h�e� �m�e�t�h�o�d� �i�s� �c�a�r�r�i�e�d� �t�o� �c�o�m�p�l�e�t�i�o�n�.

�(�3�)� �C�e�r�t�a�i�n� �o�f� �t�h�e� �m�e�t�h�o�d�s� �o�u�t�l�i�n�e�d� �r�e�q�u�i�r�e� �s�p�e�c�i�a�l� �t�o�o�l�s� �a�n�u� 
�m�a�t�e�r�i�a�l�s�,� �s�u�c�h� �a�s� �n�i�t�r�o�s�t�a�r�c�h� �a�n�d� �i�n�c�e�n�d�i�a�r�y� �g�r�e�n�a�d�e�s�,� �w�h�i�c�h� �m�a�y� 
�n�o�t� �b�e� �i�t�e�m�s� �o�f� �i�s�s�u�e� �n�o�r�m�a�l�l�y�.� �T�h�e� �i�s�s�u�e� �o�f� �s�u�c�h� �s�p�e�c�i�a�l� �t�o�o�l�s� �a�n�d� 
�m�a�t�e�r�i�a�l�,� �t�h�e� �v�e�h�i�c�l�e�s� �f�o�r� �w�h�i�c�h� �i�s�s�u�e�d�,� �a�n�d� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �u�n�d�e�r� 
�w�h�i�c�h� �d�e�s�t�r�u�c�t�i�o�n� �w�i�l�l� �b�e� �e�f�f�e�c�t�e�d� �a�r�e� �c�o�m�m�a�n�d� �d�e�c�i�s�i�o�n�s� �i�n� �e�a�c�h� 
�c�a�s�e�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �t�a�c�t�i�c�a�l� �s�i�t�u�a�t�i�o�n�.

�(�4�)� �S�I�G�H�T�S�.� �D�e�t�a�c�h� �a�l�l� �o�p�t�i�c�a�l� �s�i�g�h�t�s�.� �I�f� �e�v�a�c�u�a�t�i�o�n� �i�s� �p�o�s� 
�s�i�b�l�e�,� �c�a�r�r�y� �t�h�e� �s�i�g�h�t�s�;� �i�f� �e�v�a�c�u�a�t�i�o�n� �i�s� �n�o�t� �p�o�s�s�i�b�l�e�,� �t�h�o�r�o�u�g�h�l�y� �s�m�a�s�h� 
�t�h�e� �s�i�g�h�t�s�.

�8�5



�P�a�r�.� �3�5� �T�M� �9�-�3�5�0

�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_�_�_

�b�.� �M�e�t�h�o�d� �N�o�.� �1�  �� �d�e�s�t�r�u�c�t�i�o�n� �o�f� �t�u�b�e�,� �b�r�e�e�c�h�,� �a�n�d� �r�e�c�o�i�l� 
�m�e�c�h�a�n�i�s�m�.

�(�1�)� �O�p�e�n� �d�r�a�i�n� �p�l�u�g� �o�n� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�,� �a�l�l�o�w�i�n�g� �r�e�c�o�i�l� �f�l�u�i�d� 
�t�o� �d�r�a�i�n�.� �I�t� �i�s� �n�o�t� �n�e�c�e�s�s�a�r�y� �t�o� �w�a�i�t� �f�o�r� �t�h�e� �r�e�c�o�i�l� �f�l�u�i�d� �t�o� �d�r�a�i�n� 
�c�o�m�p�l�e�t�e�l�y� �b�e�f�o�r�e� �f�i�r�i�n�g� �t�h�e� �c�a�n�n�o�n� �i�n� �s�t�e�p� �(�4�)�,� �b�e�l�o�w�.

�(�2�)� �P�l�a�c�e� �a�n� �a�r�m�e�d� �(�s�a�f�e�t�y� �p�i�n� �r�e�m�o�v�e�d�)� �a�n�t�i�t�a�n�k� �g�r�e�n�a�d�e� 
�M�9�A�1�,� �H�E�,� �o�r� �a�r�m�e�d� �(�s�a�f�e�t�y� �p�i�n� �r�e�m�o�v�e�d�)� �a�n�t�i�t�a�n�k� �r�o�c�k�e�t� �M�6� �i�n� 
�t�h�e� �t�u�b�e� �w�i�t�h� �t�h�e� �n�o�s�e� �e�n�d� �t�o�w�a�r�d� �t�h�e� �r�e�a�r�.� �T�h�e� �g�r�e�n�a�d�e� �o�r� �r�o�c�k�e�t� 
�m�u�s�t� �b�e� �c�e�n�t�e�r�e�d� �i�n� �t�h�e� �t�u�b�e�,� �u�s�i�n�g� �a� �w�o�o�d�e�n� �a�d�a�p�t�e�r�.� �A�n� �a�l�t�e�r�n�a�t�e� 
�f�o�r� �t�h�e� �w�o�o�d�e�n� �a�d�a�p�t�e�r� �i�s� �t�h�e� �u�s�e� �o�f� �w�a�s�t�e�.

�(�3�)� �I�n�s�e�r�t� �a�n� �u�n�f�u�z�e�d� �H�E� �c�o�m�p�l�e�t�e� �r�o�u�n�d� �o�r� �H�E� �s�h�e�l�l� �w�i�t�h� 
�p�r�o�p�e�l�l�i�n�g� �c�h�a�r�g�e� �i�n�t�o� �t�h�e� �c�a�n�n�o�n� �a�n�d� �c�l�o�s�e� �t�h�e� �b�r�e�e�c�h�.� �B�a�s�e�-� 
�d�e�t�o�n�a�t�i�n�g� �H�E� �s�h�e�l�l� �c�a�n�n�o�t� �b�e� �u�s�e�d� �i�n� �t�h�i�s� �m�e�t�h�o�d�.

�(�4�)� �F�i�r�e� �t�h�e� �c�a�n�n�o�n�,� �u�s�i�n�g� �a� �l�a�n�y�a�r�d� �a�t� �l�e�a�s�t� �1�0�0� �f�e�e�t� �l�o�n�g�.� �T�h�e� 
�p�e�r�s�o�n� �f�i�r�i�n�g� �s�h�o�u�l�d� �b�e� �u�n�d�e�r� �c�o�v�e�r� �t�o� �t�h�e� �r�e�a�r� �o�f� �t�h�e� �p�i�e�c�e� �a�n�d� 
�a�p�p�r�o�x�i�m�a�t�e�l�y� �2�0� �d�e�g�r�e�e�s� �o�f�f� �t�h�e� �l�i�n�e� �o�f� �f�i�r�e�.� �E�l�a�p�s�e�d� �t�i�m�e�:� �A�p�p�r�o�x� 
�i�m�a�t�e�l�y� �2� �t�o� �3� �m�i�n�u�t�e�s�.

�(�5�)� �T�h�e� �d�a�n�g�e�r� �z�o�n�e� �i�s� �a�p�p�r�o�x�i�m�a�t�e�l�y� �5�0�0� �y�a�r�d�s�.

�c�.� �M�e�t�h�o�d� �N�o�.� �2�.

�(�1�)� �I�n�s�e�r�t� �T�N�T� �b�l�o�c�k�s� �i�n� �t�h�e� �b�o�r�e�,� �n�e�a�r� �t�h�e� �m�u�z�z�l�e� �a�n�d� �i�n� �t�h�e� 
�c�h�a�m�b�e�r� �o�f� �t�h�e� �c�a�n�n�o�n�.� �C�l�o�s�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �a�s� �f�a�r� �a�s� �p�o�s�s�i�b�l�e� 
�w�i�t�h�o�u�t� �d�a�m�a�g�i�n�g� �t�h�e� �s�a�f�e�t�y� �f�u�s�e�.� �P�l�u�g� �t�h�e� �m�u�z�z�l�e� �t�i�g�h�t�l�y� �w�i�t�h� 
�e�a�r�t�h� �t�o� �a� �d�i�s�t�a�n�c�e� �o�f� �a�p�p�r�o�x�i�m�a�t�e�l�y� �3� �c�a�l�i�b�e�r�s� �f�r�q�m� �m�u�z�z�l�e�.� �D�e� 
�t�o�n�a�t�e� �t�h�e� �T�N�T� �c�h�a�r�g�e�s� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �T�h�i�r�t�y� �t�o� �f�i�f�t�y� �h�a�l�f�-�p�o�u�n�d� 
�b�l�o�c�k�s� �w�i�l�l� �b�e� �n�e�e�d�e�d� �f�o�r� �e�f�f�e�c�t�i�v�e� �d�e�m�o�l�i�t�i�o�n�.� �I�f� �i�t� �i�s� �n�o�t� �p�o�s�s�i�b�l�e� �t�o� 
�p�l�u�g� �t�h�e� �b�o�r�e�,� �a� �l�a�r�g�e�r� �n�u�m�b�e�r� �o�f� �T�N�T� �b�l�o�c�k�s� �w�i�l�l� �b�e� �n�e�e�d�e�d� �f�o�r� 
�e�f�f�e�c�t�i�v�e� �d�e�m�o�l�i�t�i�o�n�.

�(�2�)� �R�a�m� �a�n� �H�E� �s�h�e�l�l� �(�w�i�t�h�o�u�t� �b�a�s�e� �f�u�z�e�)� �i�n�t�o� �t�h�e� �f�o�r�c�i�n�g� �c�o�n�e� 
�a�n�d� �p�l�a�c�e� �T�N�T� �b�l�o�c�k�s� �b�e�h�i�n�d� �i�t�,� �a�s� �s�p�e�c�i�f�i�e�d� �a�b�o�v�e�.� �C�l�o�s�e� �t�h�e� �b�r�e�e�c�h� 
�b�l�o�c�k� �a�n�d� �d�e�t�o�n�a�t�e� �t�h�e� �T�N�T� �c�h�a�r�g�e�.� �A� �s�u�f�f�i�c�i�e�n�t� �l�e�n�g�t�h� �o�f� �s�a�f�e�t�y� 
�f�u�s�e� �s�h�o�u�l�d� �b�e� �u�s�e�d� �t�o� �p�e�r�m�i�t� �p�e�r�s�o�n�n�e�l� �t�o� �r�e�a�c�h� �s�a�f�e�t�y� �z�o�n�e� �o�r� �c�o�v�e�r�.� 
�T�h�e� �f�u�s�e� �m�a�y� �b�e� �r�o�u�t�e�d� �t�h�r�o�u�g�h� �t�h�e� �p�r�i�m�e�r� �h�o�l�e� �i�n� �t�h�e� �s�p�i�n�d�l�e�.

�(�3�)� �A�t�t�e�n�t�i�o�n� �i�s� �i�n�v�i�t�e�d� �t�o� �t�h�e� �f�a�c�t� �t�h�a�t�,� �f�o�r� �t�h�e� �l�a�r�g�e�r� �c�a�l�i�b�e�r�s�,� 
�t�h�e� �n�u�m�b�e�r� �o�f� �b�l�o�c�k�s� �t�o� �b�e� �u�s�e�d� �i�s� �a�n� �e�s�t�i�m�a�t�e� �n�o�t� �p�r�o�v�e�d� �b�y� �t�e�s�t�s�.

�d�.� �M�e�t�h�o�d� �N�o�.� �3�.

�(�1�)� �P�l�a�c�e� �u�n�f�u�z�e�d� �i�n�c�e�n�d�i�a�r�y� �g�r�e�n�a�d�e�s� �M�1�4�,� �o�n� �t�h�e�i�r� �s�i�d�e�s�,� �o�n�e� 
�o�n� �t�o�p� �o�f� �a�n�o�t�h�e�r�,� �i�n� �t�h�e� �c�h�a�m�b�e�r�.� �C�l�o�s�e� �t�h�e� �b�r�e�e�c�h�.� �E�q�u�i�p� �a�n�o�t�h�e�r� 
�i�n�c�e�n�d�i�a�r�y� �g�r�e�n�a�d�e� �w�i�t�h� �a� �1�5�-�s�e�c�o�n�d� �s�a�f�e�t�y� �f�u�s�e�,� �i�g�n�i�t�e�,� �a�n�d� �t�o�s�s� �i�t� �i�n� 
�t�h�e� �m�u�z�z�l�e�.� �Q�u�i�c�k�l�y� �e�l�e�v�a�t�e� �t�h�e� �c�a�n�n�o�n� �t�o� �i�t�s� �m�a�x�i�m�u�m� �e�l�e�v�a�t�i�o�n�.� 
�E�l�a�p�s�e�d� �t�i�m�e�:� �3� �t�o� �5� �m�i�n�u�t�e�s�.� �S�i�x� �t�o� �e�i�g�h�t� �g�r�e�n�a�d�e�s� �p�e�r� �c�a�n�n�o�n� �a�r�e� 
�r�e�q�u�i�r�e�d�.

�8�6



�T�M� �9�-�3�5�0� �P�a�r�.� �3�5

�_�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�w�o�  �� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_�_�_

�(�2�)� �T�h�e� �m�e�t�a�l� �f�r�o�m� �t�h�e� �g�r�e�n�a�d�e�s� �w�i�l�l� �f�u�s�e� �w�i�t�h� �t�h�e� �i�n�t�e�r�i�o�r� �o�f� 
�t�h�e� �b�r�e�e�c�h�b�l�o�c�k�,� �m�a�k�i�n�g� �i�t� �i�m�p�o�s�s�i�b�l�e� �t�o� �o�p�e�n� �t�h�e� �b�r�e�e�c�h�.

�e�.� �M�e�t�h�o�d� �N�o�.� �4�.

�(�1�)� �F�i�r�e� �a�d�j�a�c�e�n�t� �g�u�n�s� �a�t� �e�a�c�h� �o�t�h�e�r� �a�t� �p�o�i�n�t�-�b�l�a�n�k� �r�a�n�g�e�,� �u�s�i�n�g� 
�H�E� �o�r� �A�P� �s�h�e�l�l�s�.� �T�w�o� �o�r� �m�o�r�e� �d�i�r�e�c�t� �h�i�t�s� �f�r�o�m� �a� �w�e�a�p�o�n� �o�f� �t�h�e� 
�s�a�m�e� �c�a�l�i�b�e�r�,� �o�n� �a� �v�i�t�a�l� �s�p�o�t� �s�u�c�h� �a�s� �t�h�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m�,� �r�e�c�o�i�l� 
�m�e�c�h�a�n�i�s�m�,� �o�r� �t�u�b�e� �s�h�o�u�l�d� �a�d�e�q�u�a�t�e�l�y� �d�e�s�t�r�o�y� �t�h�e� �a�r�t�i�l�l�e�r�y� �p�i�e�c�e�.� 
�F�i�r�e� �f�r�o�m� �c�o�v�e�r�.� �D�a�n�g�e�r� �s�p�a�c�e� �i�s� �f�r�o�m� �2�0�0� �t�o� �2�5�0� �y�a�r�d�s�.

�(�2�)� �D�e�t�r�o�y� �t�h�e� �l�a�s�t� �g�u�n� �a�n�d� �c�a�r�r�i�a�g�e� �b�y� �t�h�e� �b�e�s�t� �m�e�a�n�s� �a�v�a�i�l�a�b�l�e�.

�(�3�)� �D�a�n�g�e�r� �f�r�o�m� �c�a�n�n�i�b�a�l�i�z�a�t�i�o�n� �i�s� �i�n�h�e�r�e�n�t� �i�n� �t�h�i�s� �m�e�t�h�o�d�.

�f�.� �A�m�m�u�n�i�t�i�o�n�.� �I�n�s�t�r�u�c�t�i�o�n�s� �f�o�r� �d�e�m�o�l�i�t�i�o�n� �o�f� �a�m�m�u�n�i�t�i�o�n� �a�r�e� 
�c�o�n�t�a�i�n�e�d� �i�n� �T�M� �9�-�1�9�0�1�.



�P�a�r�s�.� �3�6�-�3�8� �T�M� �9�-�3�5�0� 

�P�A�R�T� �T�H�R�E�E� �-� �M�A�I�N�T�E�N�A�N�C�E� �I�N�S�T�R�U�C�T�I�O�N�S

�S�e�c�t�i�o�n� �X�I� 

�G�E�N�E�R�A�L

�3�6�.� �S�C�O�P�E�.� �P�a�r�t� �T�h�r�e�e� �c�o�n�t�a�i�n�s� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �t�h�e� �g�u�i�d�a�n�c�e� �o�f� 
�t�h�e� �p�e�r�s�o�n�n�e�l� �o�f� �t�h�e� �u�s�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e� �m�a�i�n� 
�t�e�n�a�n�c�e� �(�f�i�r�s�t� �a�n�d� �s�e�c�o�n�d� �e�c�h�e�l�o�n�)� �o�f� �t�h�i�s� �e�q�u�i�p�m�e�n�t�.� �I�t� �c�o�n�t�a�i�n�s� 
�i�n�f�o�r�m�a�t�i�o�n� �n�e�e�d�e�d� �f�o�r� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�c�h�e�d�u�l�e�d� �l�u�b�r�i�c�a�t�i�o�n� 
�a�n�d� �p�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �s�e�r�v�i�c�e�s�,� �a�s� �w�e�l�l� �a�s� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� 
�m�a�j�o�r� �s�y�s�t�e�m�s� �'�a�n�d� �u�n�i�t�s� �a�n�d� �t�h�e�i�r� �f�u�n�c�t�i�o�n�s� �i�n� �r�e�l�a�t�i�o�n� �t�o� �o�t�h�e�r� 
�c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �e�q�u�i�p�m�e�n�t�.

�3�7�.� �C�L�E�A�N�E�R�S� �A�N�D� �P�R�E�S�E�R�V�A�T�I�V�E�S�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �c�l�e�a�n� 
�i�n�g� �a�n�d� �p�r�e�s�e�r�v�i�n�g� �m�a�t�e�r�i�a�l�s� �a�r�e� �r�e�q�u�i�r�e�d� �f�o�r� �u�s�e� �w�i�t�h� �t�h�i�s� �m�a�t�e�r�i�e�l�.� 
�A�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �t�h�a�t� �i�n�c�l�u�d�e�d� �i�n� �t�h�i�s� �m�a�n�u�a�l� �w�i�t�h� �r�e�g�a�r�d� 
�t�o� �u�s�e� �o�f� �t�h�e�s�e� �m�a�t�e�r�i�a�l�s� �i�s� �c�o�n�t�a�i�n�e�d� �i�n� �T�M� �9�-�8�5�0�.

�A�L�C�O�H�O�L�,� �e�t�h�y�l�,� �g�r�a�d�e� �1� �P�A�P�E�R�,� �f�l�i�n�t
�B�R�U�S�H�,� �a�r�t�i�s�t�,� �c�a�m�e�l�'�s� �h�a�i�r� �P�A�P�E�R�,� �l�e�n�s� �t�i�s�s�u�e
�B�U�R�L�A�P�,� �j�u�t�e�,� �8� �o�z� �(�4�0� �i�n�.� �w�i�d�e�)� �R�E�M�O�V�E�R�,� �p�a�i�n�t� �a�n�d� �v�a�r�n�i�s�h
�C�H�A�L�K�,� �w�h�i�t�e�,� �r�a�i�l�r�o�a�d� �(�1�x�4� �i�n�.�)� �S�O�A�P�,� �c�a�s�t�i�l�e
�C�L�E�A�N�E�R�,� �r�i�f�l�e� �b�o�r�e� �S�O�A�P�,� �l�i�q�u�i�d�,� �l�e�n�s� �c�l�e�a�n�i�n�g
�C�L�O�T�H�,� �a�b�r�a�s�i�v�e�,� �a�l�u�m�i�n�u�m� �o�x�i�d�e� �S�O�A�P�,� �s�a�d�d�l�e
�C�L�O�T�H�,� �c�r�o�C�U�S� �S�O�D�A�-�A�S�H

�C�L�O�T�H�,� �w�i�p�i�n�g�,� �c�o�t�t�o�n� �S�O�L�V�E�N�T�,� �d�r�y� �c�l�e�a�n�i�n�g
�N�A�P�H�T�H�A�L�E�N�E�,� �b�a�l�l�s� �S�P�O�N�G�E�S�,� �c�e�l�l�u�l�o�s�e� �o�r� �n�a�t�u�r�a�l
�N�E�E�D�L�E�,� �s�a�c�k�i�n�g� �T�W�I�N�E�,� �j�u�t�e
�O�I�L�,� �n�e�a�t�'�s�-�f�o�o�t� �W�A�S�T�E�,� �c�o�t�t�o�n� �(�2� �g�r�a�d�e�s�,� �c�o�l�o�r�e�d
�P�A�L�M�,� �s�a�i�l�m�a�k�e�r�'�s� �'� �a�n�d� �w�h�i�t�e�)

�S�e�c�t�i�o�n� �X�I�I� 

�S�P�E�C�I�A�L� �O�R�G�A�N�I�Z�A�T�I�O�N�A�L� �T�O�O�L�S� �A�N�D� �E�Q�U�I�P�M�E�N�T

�3�8�.� �G�E�N�E�R�A�L�.� �F�o�l�l�o�w�i�n�g� �i�s� �a� �l�i�s�t� �o�f� �a�c�c�e�s�s�o�r�i�e�s� �i�s�s�u�e�d� �p�e�r� �f�i�r�i�n�g� 
�b�a�t�t�e�r�y� �o�f� �1�5�5�-�m�m� �g�u�n�s�,� �m�o�u�n�t�e�d� �o�n� �t�h�e� �1�5�5�-�m�m� �g�u�n� �c�a�r�r�i�a�g�e� �M�l�.

�P�i�e�c�e� �M�a�r�k
�A�c�c�e�s�s�o�r�y� �F�i�g�.� �o�r� �*�U�s�o� 

�N�o�.� �F�e�d�.� �S�l�o�c�k� �N�o�.

�A�D�A�P�T�E�R�,� �S�.� �(�p�l�u�g�)�,� �o�i�l� �f�i�l�l�i�n�g�,� 
�r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�,� �d�i�a�m�.� �h�e�x�.� 
�h�e�a�d� �3�/�4� �i�n�.�,� �o�v�e�r�-�a�l�l� �l�e�n�g�t�h� 
�l�"�/�m� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0� �4�1�-�A�-�2�6�-�S�O�O�  �

�C�A�P�,� �o�i�l� �s�c�r�e�w� �f�i�l�l�e�r� �(�g�u�n�)�.�.�.�.�.�.�.�.�.�.� �7�0� �4�1�-�C�-�3�9�5�-�6�2�5�  �

�*�W�h�e�r�e� �t�h�e� �a�c�c�e�s�s�o�r�y�'�s� �u�s�e� �i�s� �n�o�t� �i�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� �a�c�c�e�s�s�o�r�y� 
�h�a�s� �g�e�n�e�r�a�l� �u�s�e�.



�T�M� �9�-�3�5�0� �P�a�r�.� �3�8

�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�P�i�i�c�t� �M�a�r�k
�A�c�o�i�t�o�r�y� �F�i�g�.� �o�r� �*�U�w� 

�N�o�.� �F�i�d�.� �S�l�o�c�k� �N�o�.

�C�H�E�S�T�,� �o�i�l� �p�u�m�p�,� �w�o�o�d�,� �S�.� �r�e� 
�i�n�f�o�r�c�e�d�,� �w�/�c�o�n�t�e�n�t�s�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �4�1�-�C�-�7�3�8�-�5�4�0� �F�o�r� �f�i�l�l�i�n�g� �r�e�c�o�i�l� �s�y�s�t�e�m�.
�(�C�o�m�p�o�s�e�d� �o�f�:

�1� �C�H�E�S�T�,� �o�i�l� �p�u�m�p�,� �w�o�o�d�,
�S�.� �r�e�i�n�f�o�r�c�e�d�,� �w�/�o� �c�o�n� 
�t�e�n�t�s�,� �M�1�6� �(�4�1�-�C�-�7�3�8�-
�5�5�0�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�1� �F�U�N�N�E�L�,� �c�o�p�p�e�r�,� �w�/�o
�s�t�r�a�i�n�e�r�,� �c�a�p�.� �%� �p�t�.� �(�4�1�-
�F�-�3�5�8�0�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�1� �H�O�S�E�,� �g�a�s�o�l�i�n�e� �a�n�d� �o�i�l�,
�n�o�n�m�e�t�a�l�l�i�c�,� �h�i�g�h� �t�e�m�p�.
�r�e�s�i�s�t�i�n�g�,� �c�o�m�p�l�e�t�e
�w�/�c�o�u�p�l�i�n�g�s�,� �l�e�n�g�t�h� �1�2�0
�i�n�.�,� �e�n�d�s� �t�h�r�e�a�d�e�d� �l�/�n� �i�n�.�-
�1�8�N�P�T� �a�n�d� �J�4�-�2�7�N�P�T
�(�3�3�-�H�-�S�3�5�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�1� �P�U�M�P�,� �h�y�d�r�a�u�l�i�c�,� �o�i�l� �M�3
�(�l�l�-�P�-�5�7�5�-�3�0�0�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�1� �R�U�L�E�,� �S�.�,� �f�l�e�x�i�b�l�e�,� �l�e�n�g�t�h
�3�0� �c�m�,� �g�r�a�d�.� �o�n�e� �e�d�g�e
�m�m�,� �o�t�h�e�r� �6�4�t�h�s� �(�4�1�-�R�-
�2�9�0�9�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�1� �T�U�B�E� �a�n�d� �C�O�N�N�E�C� 
�T�I�O�N�S�,� �o�i�l� �p�u�m�p�,� �M�3
�(�4�4�-�T�-�3�1�9�7�)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�1� �W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e
�1�5�°�,� �d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,
�n�o�r�m�a�l� �d�u�t�y�,� �a�l�l�o�y�-�S�.�,
�s�i�z�e� �o�f� �o�p�n�g�s�.� �?�4� �x� �^�6� �i�n�.
�(�4�1�-�W�-�1�0�1�2�)� �)� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�0

�C�H�E�S�T�,� �t�o�o�l�,� �e�m�p�t�y�,� �m�e�t�a�l�,� 
�O�r�d�n�a�n�c�e� �d�e�s�i�g�n�,� �w�/�o� �p�a�r�t�i� 
�t�i�o�n�s�,� �i�n�s�i�d�e� �h�e�i�g�h�t�,� �i�n�.� �l�l�M�f�e�.� 
�i�n�s�i�d�e� �w�i�d�t�h�,� �i�n�.� �1�3�5�4�,� �i�n�s�i�d�e� 
�l�e�n�g�t�h�,� �i�n�.� �2�8�%�,� �m�a�t�e�r�i�a�l� �S�.�.�.�.�.� �1�8� �4�1�-�C�-�8�5�7�-�3�3�0�  �

�C�H�I�S�E�L�,� �m�a�c�h�s�.�,� �h�a�n�d�,� �c�o�l�d�,� 
�w�i�d�t�h� �o�f� �c�u�t� �%� �i�n�.�,� �l�e�n�g�t�h� 
�S�i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�C�-�1�1�2�4�  �

�C�Y�L�I�N�D�E�R�,� �g�a�s�,� �f�i�l�l�e�d�,� �c�o�m� 
�p�r�e�s�s�e�d� �g�a�s�,� �M�l�,� �O�.�D�.� �9�1�/�i�e� �i�n�.�,� 
�l�e�n�g�t�h� �5�6�%�a� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �5�1�-�C�-�2�2�5�5� �F�o�r� �a�d�j�.� �e�q�u�i�l�i�b�r�a�t�o�r

�p�r�e�s�s�u�r�e�.
�D�R�I�F�T�,� �b�r�a�s�s�,� �t�a�p�e�r�,� �d�i�a�m�.� �o�f� 

�p�t�.� �%�o� �i�n�.�,� �d�i�a�m�.� �y�*� �i�n�.�,� �l�e�n�g�t�h� 
�4� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�D�-�1�5�3�0� �.�  �

�D�R�I�F�T�,� �b�r�a�s�s�,� �r�d�.�,� �t�a�p�e�r�,� �d�i�a�m�.� 
�o�f� �p�t�.� �l�/�t� �i�n�.�,� �d�i�a�m�.� �3�/�4� �i�n�.�,� 
�l�e�n�g�t�h� �6� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�D�-�1�5�3�3�  �

�F�I�L�E�,� �A�.�S�.�,� �h�a�n�d�,� �c�u�t� �s�e�c�o�n�d�,
�l�e�n�g�t�h� �p�o�i�n�t� �t�o� �s�h�o�u�l�d�e�r� �8� �i�n�.�.�.� �2�0� �4�1�-�F�-�1�0�1�6�  �

�F�I�L�E�,� �A�.�S�.�,� �t�h�r�e�e� �s�q�u�a�r�e�,� �c�u�t� 
�s�m�o�o�t�h�,� �l�e�n�g�t�h� �p�o�i�n�t� �t�o� �s�h�o�u�l� 
�d�e�r� �6� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �2�0� �4�1�-�F�-�1�5�7�2�  �
�*�W�h�e�r�e� �t�h�e� �a�c�c�e�s�s�o�r�y�'�s� �u�s�e� �i�s� �n�o�t� �i�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�t� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� �a�c�c�e�s� 

�s�o�r�y� �h�a�s� �g�e�n�e�r�a�l� �u�s�e�.
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�A�c�c�e�s�s�o�r�y �F�i�g�-� 
�N�o�.

 "�U�s�.

�U�s�e�d� �w�/�s�o�c�k�e�t� �w�r�e�n�c�h� 
�f�o�r� �w�h�e�e�l� �s�t�u�d� �n�u�t�s�.

�P�i�e�c�e� �M�a�r�k� 

�F�e�d�.� �S�l�o�c�k� �N�o�.

�G�A�G�E�,� �p�r�e�s�s�u�r�e�,� �m�e�t�a�l� �c�a�s�e�,� �h�y�-� �6�9� �4�5�-�C�-�2�8�5� 
�d�r�a�u�l�i�c�,� �m�a�s�t�e�r� �a�s�s�e�m�b�l�y�,� �s�i�z�e� 
�o�f� �d�i�a�l� �4�%� �i�n�.�,� �p�r�e�s�s�u�r�e� �2�0�0� 
�k�g�.� �(�g�r�a�d�u�a�t�e�d� �i�n� �I�b�s�,� �a�n�d� �i�n� 
�k�g�.� �p�e�r� �s�q�,� �c�m�)�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�G�A�G�E�,� �t�i�r�e� �p�r�e�s�s�u�r�e�,� �p�i�s�t�o�n� �2�1� �8�-�G�-�3�5�7� 
�t�y�p�e�,� �b�a�l�l�o�o�n� �t�y�p�e�,� �r�a�n�g�e� �1�0� 
�t�o� �6�0� �i�n� �o�n�e�-�l�b�.� �u�n�i�t�s�,� �6�0� �t�o� 
�1�6�0� �i�n� �f�i�v�e�-�l�b�.� �u�n�i�t�s� �(�s�g�l�e�.�-� 
�f�t�.�)�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�H�A�M�M�E�R�,� �h�i�d�e� �f�a�c�e�d�,� �d�i�a�m�.� �o�f� �1�6� �4�1�-�H�-�4�7�3� 
�f�a�c�e� �I�3�/�*� �i�n�.�,� �w�e�i�g�h�t� �2� �l�b�.�.�.�.�.�.�.�.�.

�H�A�M�M�E�R�,� �m�a�c�h�s�.�,� �b�a�l�l� �p�e�e�n�,� �4�1�-�H�-�S�2�1� 
�w�e�i�g�h�t� �l�/�2� �l�b�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�H�A�M�M�E�R�,� �m�a�c�h�s�.�,� �b�a�l�l� �p�e�e�n�,� �2�0� �4�1�-�H�-�5�2�4� 
�w�e�i�g�h�t� �1�5�4� �l�b�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�H�A�N�D�L�E�,� �f�i�l�e� �a�n�d� �t�o�o�l�,� �w�o�o�d�,� �2�0� �4�1�-�H�-�H�1�6� 
�m�e�d�.�,� �d�i�a�m�.� �o�f� �h�a�n�d� �g�r�i�p� �I �1�/�/�!� 
�i�n�,� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�H�A�N�D�L�E�,� �w�h�e�e�l� �b�e�a�r�i�n�g� �a�d�j�.� �1�9� �4�1�-�H�-�1�5�4�1� 
�a�n�d� �w�h�e�e�l� �s�t�u�d� �n�u�t� �w�r�e�n�c�h�,� 
�d�i�a�m�.� �3�/�4� �i�n�.�,� �l�e�n�g�t�h� �2�0� �i�n�.�.�.�.�.�.�.�.�.

�H�O�S�E�,� �t�i�r�e� �i�n�f�l�a�t�i�n�g� �c�o�m�p�l�e�t�e� �7�1� �3�3�-�H�-�9�8�6� �'�  �� 
�w�/�s�i�n�g�l�e� �f�t�.� �c�h�u�c�k� �a�n�d� �a�i�r� 
�b�r�a�k�e� �c�o�u�p�l�i�n�g�,� �I�.�D�.� �*�4� �i�n�.�,� 
�l�e�n�g�t�h� �2�5� �f�t�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�P�L�I�E�R�S�,� �s�i�d�e� �c�u�t�t�i�n�g�,� �f�l�a�t� �n�o�s�e�,� �2�0� �4�1�-�P�-�1�9�7�7�  �� 
�l�e�n�g�t�h� �o�v�e�r�-�a�l�l� �8� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�P�U�N�C�H�,� �d�r�i�f�t�,� �t�a�p�e�r�e�d�,� �d�i�a�m�.� �%� �4�1�-�P�-�3�5�3�8�  �� 
�i�n�.�,� �l�e�n�g�t�h� �1�0� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�P�U�N�C�H�,� �d�r�i�v�e� �p�i�n�,� �s�t�a�n�d�a�r�d�,� �2�0� �4�1�-�P�-�3�6�0�2�  �� 
�d�i�a�m�.� �o�f� �p�t�.� �5�4� �i�n�.�,� �o�v�e�r�-�a�l�l� 
�l�e�n�g�t�h� �4� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�P�U�N�C�H�,� �d�r�i�v�e� �p�i�n�,� �s�t�a�n�d�a�r�d�,� �2�0� �4�1�-�P�-�3�6�0�6�  �� 
�d�i�a�m�.� �o�f� �p�t�.� �%� �i�n�.�,� �o�v�e�r�-�a�l�l� 
�l�e�n�g�t�h� �4� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�R�E�L�E�A�S�E�,� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �4�S�-�R�-�3�6�4�9�  �� 
�v�a�l�v�e� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�R�E�L�E�A�S�E�,� �g�a�g�e�,� �p�r�e�s�s�u�r�e�,� �f�i�l�l�-� �7�0� �4�5�-�R�-�3�6�5�0�  �� 
�i�n�g� �a�n�d� �d�r�a�i�n� �v�a�l�v�e�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�R�O�L�L�,� �t�o�o�l�,� �c�a�n�v�a�s�,� �e�m�p�t�y�,� �M�4�,� �2�0� �4�1�-�R�-�2�7�0�5�-�5� �*�  �� 
�s�i�z�e� �2�6� �X� �3�0� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�R�O�L�L�,� �t�o�o�l�,� �c�a�n�v�a�s�,� �e�m�p�t�y�,� �1�8� �4�1�-�R�-�2�7�0�5�-�4�1�  �� 
�M�1�6�,� �N�o�.� �4� �c�o�t�t�o�n� �d�u�c�k�,� �2�6�5�4� 
�x� �2�5�%� �i�n�.�,� �w�/�1�0� �p�o�c�k�e�t�s�,� �1�%� 
�t�o� �3�%� �i�n�.� �d�e�e�p�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�S�C�R�E�W�D�R�I�V�E�R�,� �c�o�m�m�o�n�,� �2�0� �4�1�-�S�-�1�1�0�4�  �� 
�n�o�r�m�a�l� �d�u�t�y�,� �s�g�l�e�.� �g�r�i�p�,� �l�e�n�g�t�h� 
�o�f� �b�l�a�d�e� �6� �i�n�.�,� �w�i�d�t�h� �o�f� �b�l�a�d�e� 
�%�6� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

 "�W�h�e�r�e� �t�h�e� �a�c�c�e�s�s�o�r�y�'�s� �u�s�e� �i�s� �n�o�t� �i�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� �a�c�c�e�s�s�o�r�y� �h�a�s� �g�e�n�e�r�a�l� �u�s�e�.
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�R�A� �P�D� �6�1�7�1�7

�F�i�g�u�r�e� �7�1� �-� �T�i�r�e� �I�n�f�l�a�t�i�n�g� �H�o�s�e� �(�3�3�-�H�-�9�8�6�)

�T�i�g�.� 
�N�o�.

�P�i�e�c�e� Mark 

fed. Slack �M�o�.
�*�U�»�«

�F�o�r� �«�d�j�.� �e�q�u�i�l�i�b�r�a�t�o�r� 
�p�r�e�s�s�u�r�e�.

�F�o�r� �a�d�j�.� �e�q�u�i�l�i�b�t�s�t�o�r� 
�p�r�e�s�s�u�r�e�.

�S�C�R�E�W�D�R�I�V�E�R�,� �m�a�c�h�s�.�,� �e�x�t�r�a� �2�0� �4�1�-�S�-�1�3�8�S� 
�h�e�a�v�y� �d�u�t�y�,� �w�o�o�d� �i�n�s�e�r�t� �h�a�n� 
�d�l�e�,� �l�e�n�g�t�h� �o�f� �b�l�a�d�e� �5� �i�n�.�,� 
�w�i�d�t�h� �o�f� �b�l�a�d�e� �J�£� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�T�U�B�E�,� �a�i�r� �f�i�l�l�i�n�g�,� �c�o�m�p�l�e�t�e�.�.�.�.�.�.�.�.� �6�9� �4�5�-�T�-�1�1�4�4�2

�T�U�B�E�,� �«�i�r� �f�i�l�l�i�n�g�,� �c�o�p�p�e�r�,� �f�i�e�*�-� �6�9� �4�5�-�T�-�1�1�4�4�2�-�3�0� 
�i�b�l�e�,� �w�/�c�o�u�p�l�i�n�g�s� �.�.�.�.�.�.�.�.�.�.� �.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �I�S�'�,� �6�9� �4�1�-�W�-�1�0�0�2�-�4�0� 
�d�b�f�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �a�l�l�o�y�-�S�.�,� �s�i�z�e� �o�f� �o�p�n�g�s�.� 
�J�4� �»� �%�>� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�°�,� �6�9� �4�1�-�W�-�1�0�0�3�-�7�0� 
�d�b�!�e�.� �h�e�a�d�,� �n�o�r�m�a�l� �d�u�t�y�,� 
�a�J�J�o�y�-�S�.�,� �s�i�z�e� �o�f� �o�p�n�g�s�.� �%� �x� 
�i�%�,� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �a�n�g�l�e� �1�5�%� �7�0� �4�1�-�W�-�1�0�1�2� 
�d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �a�H�o�y�-�S�-�,� �s�i�z�e� �o�f� �o�p�n�g�s�.� 
�y�4� �x�  "�%�»� �i�n�.�.�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �e�n�g�t�s�.�,� �a�n�g�l�e� �1�5�°�,� �'�6�9� �4�l�-�W�-�1�0�2�t�-�l�O� 
�d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �a�l�l�o�y�-�S�.�,� �s�i�r�e� �o�f� �o�p�n�g�s�.� 
�J�%�«� �«� �l�%�8� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �e�n�g�r�s�.�,� �t�m�g�t�e� �1�5�°�,� �6�5� �4�1�-�W�-�l�o�a�i� 
�d�b�l�e�.� �h�e�a�d�,� �o�p�e�n� �e�n�d�,� �n�o�r�m�a�l� 
�d�u�t�y�,� �s�l�l�o�y�-�S�.�,� �s�i�z�e� �o�f� �o�p�n�g�s�.� 
�J�'�/�i�i�x�l�^�a�i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �p�i�p�e� �s�t�r�a�p�,� �p�i�p�e� �c�a�p�.� �1�9� �4�1�-�W�-�1�8�S�3� 
�1� �t�o� �S� �i�n�.�,� �l�e�n�g�t�h� �1�8� �i�n�,�.�.�.�;�.�.�.�.�.�.�,�,

�W�R�E�N�C�H�,� �»�«�e�w�,� �m�o�n�k�e�y�,� �k�n�i�f�e� �2�0� �4�1�-�W�-�2�3�4�1� 
�h�a�n�d�l�e�,� �8� �i�n�.� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

 "�W�h�e�r�e� �t�b�«� �»�c�f�e�s�j�o�r�y�'�«� �u�m� �n� �n�o�t� �i�n�f�l�i�r�a�t�w�)�,� �t�b�e� �n�o�t�n�e�n�c�U�t�u�r�c� �i�>� �s�r�!�f�-�e�x�p�U�n�»�t�o�r�y� �o�r
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�P�a�r�s�.� �3�8 ��3�9 �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�r�i�g�.
�N�o�.

�P�i�e�c�e� �M�a�r�k
�o�r� 

�F�e�d�.� �S�l�o�c�k� �N�o�.

�4�1�-�W�-�2�3�4�S

�*�U�s�e�A�c�c�e�s�s�o�r�y

�W�R�E�N�C�H�,� �s�c�r�e�w�,� �m�o�n�k�e�y�,� �k�n�i�f�e� 
�h�a�n�d�l�e�,� �j�a�w� �o�p�n�g�.� �3� �i�n�.�,� �l�e�n�g�t�h� 
�o�v�e�r�-�a�l�l� �1�8� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �s�e�t� �o�r� �c�a�p� �s�c�r�e�w� 
�(�h�o�l�l�o�w� �h�e�a�d�)�,� �h�e�x�.�,� �p�l�u�g� �t�y�p�e�,� 
�r�e�g�.� �s�h�o�r�t� �a�r�m� �s�e�r�i�e�s�,� �h�e�x�.� 
�d�i�a�m�.� �%�2� �i�n�.�,� �s�c�r�e�w� �s�i�z�e� �s�e�t� 
�N�o�.� �1�0�,� �c�a�p� �N�o�.� �5�-�6�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �s�e�t� �o�r� �c�a�p� �s�c�r�e�w� 
�(�h�o�l�l�o�w� �h�e�a�d�)�,� �h�e�x�.�,� �p�l�u�g� �t�y�p�e�,� 
�r�e�g�.� �s�h�o�r�t� �a�r�m� �s�e�r�i�e�s�,� �h�e�x�.� 
�d�i�a�m�.� �l�/�&� �i�n�.�,� �s�c�r�e�w� �s�i�z�e� �N�o�.� 
�5�4� �i�n�.�,� �c�a�p� �N�o�.� �8�,� �s�o�c�k�e�t� �N�o�.� 
�1�0� �f�l�a�t� �.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �s�e�t� �o�r� �c�a�p� �s�c�r�e�w� 
�(�h�o�l�l�o�w� �h�e�a�d�)�,� �h�e�x�.�,� �p�l�u�g� �t�y�p�e�,� 
�r�e�g�.� �s�h�o�r�t� �a�r�m� �s�e�r�i�e�s�,� �h�e�x�.� 
�d�i�a�m�.� �%�e� �i�n�.�,� �s�c�r�e�w� �s�i�z�e� �s�e�t� �3�/�f�a� 
�i�n�.�,� �c�a�p� �%� �i�n�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �s�o�c�k�e�t�,� �s�g�l�e�.� �h�e�a�d�,� 
�o�f�f�s�e�t�,� �s�q�-�o�p�n�g�.�,� �s�i�z�e� �%�e� �i�n�.�.�.�.�.�.�.

�W�R�E�N�C�H�,� �w�h�e�e�l� �s�t�u�d� �n�u�t�,� 
�d�b�l�e�.� �e�n�d� �h�e�x�.� �a�n�d� �s�q�-�o�p�n�g�s�.�,� 
�h�e�x�.� �o�p�n�g�.� �1�3�%�4� �i�n�.�,� �s�q�-�o�p�n�g�.� 
�0�.�8�1�7� �i�n�.�,� �l�e�n�g�t�h� �1�4�%� �i�n�.�.�.�.�.�.�.�.�.�.�.

 "�W�h�e�r�e� �t�h�e� �a�c�c�e�s�s�o�r�y�'�s� �u�s�e� �i�s� �n�o�t� �i�n�d�i�c�a�t�e�d�,� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �i�s� �s�e�l�f�-�e�x�p�l�a�n�a�t�o�r�y� �o�r� �t�h�e� 
�s�o�r�y� �h�a�s� �g�e�n�e�r�a�l� �u�s�e�.

�1�9� �4�1�-�W�-�2�4�4�9

�4�1�-�W�-�2�4�5�0

�1�9� �4�1�-�W�-�2�4�5�2

�4�1�-�W�-�2�8�5�0

�1�9� �4�1�-�W�-�3�8�3�8�-�3�0�U�s�e�d� �w�/�H�A�N�D�L�E� �4�1�-� 
�H�-�1�5�4�1�,� �f�o�r� �w�h�e�e�l� �s�t�u�d� 
�n�u�t�s�.

�a�c�c�e�s�-

�S�e�c�t�i�o�n� �X�I�I�I� 

�L�U�B�R�I�C�A�T�I�O�N

�3�9�.� �L�U�B�R�I�C�A�T�I�O�N� �O�R�D�E�R�.

�a�.� �R�e�p�r�o�d�u�c�t�i�o�n� �o�f� �W�a�r� �D�e�p�a�r�t�m�e�n�t� �L�u�b�r�i�c�a�t�i�o�n� �O�r�d�e�r� �L�O� 
�9�-�3�5�0�,� �f�i�g�u�r�e�s� �7�2� �a�n�d� �7�3�,� �p�r�e�s�c�r�i�b�e�s� �f�i�r�s�t� �a�n�d� �s�e�c�o�n�d� �e�c�h�e�l�o�n� �l�u�b�r�i�c�a� 
�t�i�o�n� �m�a�i�n�t�e�n�a�n�c�e�.

�b�.� �T�h�e� �l�u�b�r�i�c�a�t�i�n�g� �f�i�t�t�i�n�g�s� �i�n�d�i�c�a�t�e�d� �o�n� �t�h�e� �o�r�d�e�r� �a�r�e� �i�l�l�u�s�t�r�a�t�e�d� 
�i�n� �f�i�g�u�r�e�s� �7�4� �t�o� �7�8�,� �s�h�o�w�i�n�g� �t�h�e�i�r� �l�o�c�a�t�i�o�n� �o�n� �t�h�e� �m�a�t�e�r�i�e�l�.� �T�h�e� �f�i�t�t�i�n�g�s� 
�s�h�o�w�n� �i�n� �t�h�e� �f�i�g�u�r�e�s� �m�a�y� �b�e� �i�d�e�n�t�i�f�i�e�d� �o�n� �t�h�e� �o�r�d�e�r� �b�y� �t�h�e� �k�e�y� �n�u�m� 
�b�e�r�s� �a�r�o�u�n�d� �t�h�e� �b�o�r�d�e�r�.

�c�.� �A� �l�u�b�r�i�c�a�t�i�o�n� �o�r�d�e�r� �(�f�o�r�m�e�r�l�y� �W�a�r� �D�e�p�a�r�t�m�e�n�t� �L�u�b�r�i�c�a�t�i�o�n� 
�G�u�i�d�e�)� �i�s� �p�l�a�c�e�d� �o�n�,� �o�r� �i�s� �i�s�s�u�e�d� �w�i�t�h�,� �e�a�c�h� �i�t�e�m� �o�f� �m�a�t�e�r�i�e�l� �a�n�d� �i�s� 
�t�o� �b�e� �c�a�r�r�i�e�d� �w�i�t�h� �i�t� �a�t� �a�l�l� �t�i�m�e�s�.� �I�n� �t�h�e� �e�v�e�n�t� �t�h�e� �m�a�t�e�r�i�e�l� �i�s� �r�e� 
�c�e�i�v�e�d� �w�i�t�h�o�u�t� �a�n� �o�r�d�e�r�,� �a� �r�e�p�l�a�c�e�m�e�n�t� �s�h�o�u�l�d� �b�e� �i�m�m�e�d�i�a�t�e�l�y� �r�e�q�u�i� 
�s�i�t�i�o�n�e�d� �(�s�e�e� �F�M� �2�1�-�6�)
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�T�M� �9�-�3�5�0� �.� �P�a�r�.� �4�0

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�4�0�.� �G�E�N�E�R�A�L� �L�U�B�R�I�C�A�T�I�O�N� �I�N�S�T�R�U�C�T�I�O�N�S�.
�a�.� �L�u�b�r�i�c�a�n�t�s� �a�r�e� �p�r�e�s�c�r�i�b�e�d� �i�n� �t�h�e� �"�K�e�y�"� �o�n� �t�h�e� �L�u�b�r�i�c�a�t�i�o�n� 

�O�r�d�e�r� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�r�e�e� �t�e�m�p�e�r�a�t�u�r�e� �r�a�n�g�e�s�,� �"�a�b�o�v�e� �+�3�2� �°� �F�,�"� 
�"�f�r�o�m� �+�3�2�°� �F� �t�o� �0�°� �F�,�"� �a�n�d� �"�b�e�l�o�w� �0�°� �F�.�"� �T�h�e� �t�i�m�e� �t�o� �c�h�a�n�g�e� �g�r�a�d�e�s� 
�o�f� �l�u�b�r�i�c�a�n�t�s� �i�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �m�a�i�n�t�a�i�n�i�n�g� �a� �c�l�o�s�e� �c�h�e�c�k� �o�n� �o�p�e�r�a�t�i�o�n� 
�o�f� �t�h�e� �m�a�t�e�r�i�e�l� �d�u�r�i�n�g� �t�h�e� �a�p�p�r�o�a�c�h� �t�o� �p�r�o�l�o�n�g�e�d� �p�e�r�i�o�d�s� �w�h�e�n� �t�e�m� 
�p�e�r�a�t�u�r�e�s� �w�i�l�l� �b�e� �c�o�n�s�i�s�t�e�n�t�l�y� �i�n� �h�i�g�h�e�r� �o�r� �l�o�w�e�r� �r�a�n�g�e�s�.� �B�e�c�a�u�s�e� �o�f� 
�t�h�e� �t�i�m�e� �e�l�e�m�e�n�t� �i�n�v�o�l�v�e�d� �i�n� �p�r�e�p�a�r�i�n�g� �f�o�r� �o�p�e�r�a�t�i�o�n� �a�t� �l�o�w�e�r� �p�r�e� 
�v�a�i�l�i�n�g� �t�e�m�p�e�r�a�t�u�r�e�s�,� �a� �c�h�a�n�g�e� �t�o� �l�u�b�r�i�c�a�n�t�s� �p�r�e�s�c�r�i�b�e�d� �f�o�r� �a� �l�o�w�e�r� 
�r�a�n�g�e� �w�i�l�l� �b�e� �u�n�d�e�r�t�a�k�e�n� �t�h�e� �m�o�m�e�n�t� �o�p�e�r�a�t�i�o�n� �b�e�c�o�m�e� �s�l�u�g�g�i�s�h�.� 
�O�r�d�i�n�a�r�i�l�y�,� �i�t� �w�i�l�l� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� �c�h�a�n�g�e� �l�u�b�r�i�c�a�n�t�s� �o�n�l�y� �w�h�e�n� �e�x� 
�p�e�c�t�e�d� �a�i�r� �t�e�m�p�e�r�a�t�u�r�e�s� �w�i�l�l� �b�e� �c�o�n�s�i�s�t�e�n�t�l�y� �i�n� �t�h�e� �n�e�x�t� �h�i�g�h�e�r� �o�r� 
�l�o�w�e�r� �r�a�n�g�e�,� �u�n�l�e�s�s� �m�a�l�f�u�n�c�t�i�o�n�i�n�g� �o�c�c�u�r�s� �s�o�o�n�e�r� �d�u�e� �t�o� �l�u�b�r�i�c�a�n�t�s� 
�b�e�i�n�g� �o�f� �i�m�p�r�o�p�e�r� �c�o�n�s�i�s�t�e�n�c�y�.� �N�O�T�E�:� �S�e�a�s�o�n�a�l� �c�h�a�n�g�e�s� �o�f� �l�u�b�r�i� 
�c�a�n�t�s� �a�n�d� �r�e�c�o�i�l� �o�i�l�s� �w�i�l�l� �b�e� �r�e�c�o�r�d�e�d� �i�n� �t�h�e� �A�r�t�i�l�l�e�r�y� �G�u�n� �B�o�o�k�.

�b�.� �S�e�r�v�i�c�e� �i�n�t�e�r�v�a�l�s� �s�p�e�c�i�f�i�e�d� �a�r�e� �f�o�r� �n�o�r�m�a�l� �o�p�e�r�a�t�i�n�g� �c�o�n�d�i�t�i�o�n�s� 
�a�n�d� �c�o�n�t�i�n�u�o�u�s� �u�s�e�'� �o�f� �t�h�e� �m�a�t�e�r�i�e�l� �w�i�t�h� �f�r�e�q�u�e�n�t� �f�i�r�i�n�g�.� �R�e�d�u�c�e� 
�t�h�e�s�e� �i�n�t�e�r�v�a�l�s� �u�n�d�e�r� �e�x�t�r�e�m�e� �c�o�n�d�i�t�i�o�n�s� �s�u�c�h� �a�s� �e�x�c�e�s�s�i�v�e�l�y� �h�i�g�h� �o�r� 
�l�o�w� �t�e�m�p�e�r�a�t�u�r�e�s�,� �p�r�o�l�o�n�g�e�d� �p�e�r�i�o�d�s� �o�f� �t�r�a�v�e�l�i�n�g� �o�r� �f�i�r�i�n�g�,� �c�o�n�t�i�n�u�e�d� 
�o�p�e�r�a�t�i�o�n� �i�n� �s�a�n�d� �o�r� �d�u�s�t�,� �i�m�m�e�r�s�i�o�n� �i�n� �w�a�t�e�r�,� �o�r� �e�x�p�o�s�u�r�e�,� �o�r� �m�o�i�s� 
�t�u�r�e�.� �A�n�y� �o�n�e� �o�f� �t�h�e�s�e� �c�o�n�d�i�t�i�o�n�s� �m�a�y� �q�u�i�c�k�l�y� �d�e�s�t�r�o�y� �t�h�e� �p�r�o�t�e�c�t�i�v�e� 
�q�u�a�l�i�t�i�e�s� �o�f� �t�h�e� �l�u�b�r�i�c�a�n�t�,� �a�n�d� �r�e�q�u�i�r�e� �s�e�r�v�i�c�i�n�g� �i�n� �o�r�d�e�r� �t�o� �p�r�e�v�e�n�t� 
�m�a�l�f�u�n�c�t�i�o�n�i�n�g� �o�r� �d�a�m�a�g�e� �t�o� �t�h�e� �m�a�t�e�r�i�e�l�.

�c�.� �L�u�b�r�i�c�a�t�i�n�g� �e�q�u�i�p�m�e�n�t�.

�(�1�)� �B�e� �s�u�r�e� �t�o� �c�l�e�a�n� �l�u�b�r�i�c�a�t�i�n�g� �e�q�u�i�p�m�e�n�t� �b�o�t�h� �b�e�f�o�r�e� �a�n�d� �a�f�t�e�r� 
�u�s�e�.� �O�p�e�r�a�t�e� �l�u�b�r�i�c�a�t�i�n�g� �g�u�n�s� �c�a�r�e�f�u�l�l�y� �a�n�d� �i�n� �s�u�c�h� �m�a�n�n�e�r� �a�s� �t�o� 
�i�n�s�u�r�e� �p�r�o�p�e�r� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �t�h�e� �l�u�b�r�i�c�a�n�t�.� �I�f� �l�u�b�r�i�c�a�t�i�o�n� �f�i�t�t�i�n�g� �v�a�l�v�e�s� 
�s�t�i�c�k� �a�n�d� �p�r�e�v�e�n�t� �t�h�e� �e�n�t�r�a�n�c�e� �o�f� �l�u�b�r�i�c�a�n�t�,� �r�e�m�o�v�e� �t�h�e� �f�i�t�t�i�n�g� �a�n�d� 
�d�e�t�e�r�m�i�n�e� �c�a�u�s�e�.� �R�e�p�l�a�c�e� �b�r�o�k�e�n� �o�r� �d�a�m�a�g�e�d� �l�u�b�r�i�c�a�t�o�r�s�.� �I�f� �l�u�b�r�i� 
�c�a�t�o�r� �c�a�n�n�o�t� �b�e� �r�e�p�l�a�c�e�d� �i�m�m�e�d�i�a�t�e�l�y�,� �c�o�v�e�r� �h�o�l�e� �w�i�t�h� �t�a�p�e� �a�s� �a� �t�e�m� 
�p�o�r�a�r�y� �e�x�p�e�d�i�e�n�t� �t�o� �p�r�e�v�e�n�t� �t�h�e� �e�n�t�r�a�n�c�e� �o�f� �d�i�r�t�.� �I�f� �o�i�l� �l�i�n�e�s� �b�e�c�o�m�e� 
�c�l�o�g�g�e�d�,� �d�i�s�a�s�s�e�m�b�l�e� �t�h�e� �l�i�n�e� �a�n�d� �r�e�m�o�v�e� �t�h�e� �o�b�s�t�r�u�c�t�i�o�n�.

�(�2�)� �L�u�b�r�i�c�a�t�i�o�n� �f�i�t�t�i�n�g�s�,� �g�r�e�a�s�e� �c�u�p�s�,� �o�i�l�e�r�s�,� �o�i�l� �h�o�l�e�s�,� �a�n�d� �p�l�u�g�s� 
�a�r�e� �c�i�r�c�l�e�d� �i�n� �r�e�d� �f�o�r� �r�e�a�d�y� �i�d�e�n�t�i�f�i�c�a�t�i�o�n�.

�(�3�)� �W�i�p�e� �l�u�b�r�i�c�a�t�o�r�s� �a�n�d� �s�u�r�r�o�u�n�d�i�n�g� �s�u�r�f�a�c�e�s� �c�l�e�a�n� �b�e�f�o�r�e� 
�a�p�p�l�y�i�n�g� �l�u�b�r�i�c�a�n�t�.� �W�h�e�r�e� �r�e�l�i�e�f� �v�a�l�v�e�s� �a�r�e� �p�r�o�v�i�d�e�d�,� �a�p�p�l�y� �n�e�w� 
�l�u�b�r�i�c�a�n�t� �u�n�t�i�l� �t�h�e� �o�l�d� �l�u�b�r�i�c�a�n�t� �i�s� �f�o�r�c�e�d� �f�r�o�m� �t�h�e� �v�e�n�t�.� �E�x�c�e�p�t�i�o�n�s� 
�a�r�e� �s�p�e�c�i�f�i�e�d� �i�n� �n�o�t�e�s� �o�r� �o�n� �t�h�e� �l�u�b�r�i�c�a�t�i�o�n� �o�r�d�e�r�.� �M�e�t�a�l� �s�u�r�f�a�c�e�s� �o�n� 
�w�h�i�c�h� �a� �f�i�l�m� �o�f� �l�u�b�r�i�c�a�n�t� �m�u�s�t� �b�e� �m�a�i�n�t�a�i�n�e�d� �b�y� �m�a�n�u�a�l� �a�p�p�l�i�c�a�t�i�o�n�,� 
�w�i�l�l� �a�l�w�a�y�s� �b�e� �w�i�p�e�d� �c�l�e�a�n� �b�e�f�o�r�e� �t�h�e� �f�i�l�m� �i�s� �r�e�n�e�w�e�d�.

�d�.� �C�l�e�a�n�i�n�g�.
�(�1�)� �U�n�l�e�s�s� �o�t�h�e�r�w�i�s�e� �s�p�e�c�i�f�i�e�d�,� �u�s�e� �r�i�f�l�e� �b�o�r�e� �c�l�e�a�n�e�r� �o�r� �d�r�y�-� 

�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t� �t�o� �c�l�e�a�n� �o�r� �w�a�s�h� �a�l�l� �m�e�t�a�l� �p�a�r�t�s�,� �w�h�e�n�e�v�e�r� �p�a�r�t�i�a�l� �o�r� 
�t�o�t�a�l� �d�i�s�a�s�s�e�m�b�l�y� �i�s� �u�n�d�e�r�t�a�k�e�n� �o�r� �w�h�e�n� �r�e�n�e�w�i�n�g� �t�h�e� �p�r�o�t�e�c�t�i�v�e� �f�i�l�m
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�P�a�r�.� �4�0� �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

1 — GUN BORE
2 —EXPOSED RECOIL SLIDE
3 —ELEVATING ARC AND PINION

4—BREECH AND FIRING
MECHANISM 

5 —BREECH CAMSHAFT BEARING

5 — BREECH CRANKSHAFT BEARING 
6- BREECH AND FIRING 

MECHANISM

7 —BREECH HINGE PIN
8 — OBTURATOR SPINDLE

9— RECOIL CYLINDER REPLENISHER 
FILL AND DRAIN

10 — RECOIL MECHANISM
REPLENISHER LEVEL OPENING

�R�A� �P�D� �1�0�2�3�7�4

�f�i�g�u�r�e� �7�4� �-� �L�u�b�r�i�c�a�t�i�n�g� �P�o�i�n�t�s�,� �N�o�s�.� �1� �t�o� �1�0� �I�n�c�l�u�s�i�v�e

�1�0�0
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�R�A� �P�D� �1�0�2�3�7�5

�F�i�g�u�r�e� �7�5�  �� �L�u�b�r�i�c�a�t�i�n�g� �P�o�i�n�t�s�,� �N�o�s�.� �I�I� �t�o� �2�5� �I�n�c�l�u�s�i�v�e

�1�0�1



�P�a�r�.� �4�0� �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e ��M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�3�2

�R�A� �n� �1�0�3�3�7�6

�F�i�g�u�r�e� �7�6�  �� �l�u�b�r�i�c�a�t�i�n�g� �P�o�i�n�t�s�,� �N�o�s�.� �2�6� �t�o� �3�5� �I�n�c�l�u�s�i�v�e

�1�0�1



�T�M� �9�-�3�5�0� �P�a�r�.� �4�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�I� �\�\� �\

�4�0 �4�0

�R�A� �n� �1�0�2�3�7�7

�F�i�g�u�r�e� �7�7�  �� �L�u�b�r�i�c�a�t�i�n�g� �P�o�i�n�t�s�,� �N�P�S�.� �3�6� �t�o� �4�1� �I�n�c�l�u�s�i�v�e

�1�0�3



�P�a�r�.� �4�0� �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�R�A� �P�D� �1�0�2�3�7�8

�f�i�g�u�r�e� �7�8�  �� �L�u�b�r�i�c�a�t�i�n�g� �P�o�i�n�t�s�,� �N�o�s�.� �4�2� �t�o� �5�1� �I�n�c�l�u�s�i�v�e

�1�0�4



�T�M� �9�-�3�5�0� �P�a�r�s�.� �4�0�-�4�1

�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e ��M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�o�n� �e�x�p�o�s�e�d� �m�e�t�a�l� �s�u�r�f�a�c�e�s�.� �F�l�u�s�h�i�n�g� �o�f� �g�e�a�r� �c�a�s�e�s� �a�n�d� �b�e�a�r�i�n�g� �h�o�u�s� 
�i�n�g�s� �w�i�l�l� �n�o�t� �b�e� �u�n�d�e�r�t�a�k�e�n� �u�n�l�e�s�s� �i�n�c�l�o�s�e�d� �m�e�c�h�a�n�i�s�m� �i�s� �f�i�r�s�t� �d�i�s� 
�a�s�s�e�m�b�l�e�d� �i�n� �o�r�d�e�r� �t�o� �i�n�s�u�r�e� �c�o�m�p�l�e�t�e� �r�e�m�o�v�a�l� �o�f� �t�h�e� �c�l�e�a�n�e�r� �o�r� �s�o�l� 
�v�e�n�t� �p�r�i�o�r� �t�o� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �l�u�b�r�i�c�a�n�t�s�.� �U�s�e� �o�f� �g�a�s�o�l�i�n�e� �f�o�r� �c�l�e�a�n�i�n�g� 
�i�s� �p�r�o�h�i�b�i�t�e�d�.� �D�r�y� �a�l�l� �p�a�r�t�s� �t�h�o�r�o�u�g�h�l�y� �b�e�f�o�r�e� �l�u�b�r�i�c�a�t�i�n�g�.

�(�2�)� �C�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �w�h�e�n� �c�l�e�a�n�i�n�g� �o�i�l� �a�n�d� �g�r�e�a�s�e� �c�o�m�p�a�r�t� 
�m�e�n�t�s� �t�o� �i�n�s�u�r�e� �t�h�e� �c�o�m�p�l�e�t�e� �r�e�m�o�v�a�l� �o�f� �a�l�l� �r�e�s�i�d�u�e� �o�r� �s�e�d�i�m�e�n�t�.� �D�i�r�t� 
�o�r� �o�t�h�e�r� �f�o�r�e�i�g�n� �m�a�t�t�e�r� �s�h�o�u�l�d� �n�o�t� �b�e� �a�l�l�o�w�e�d� �t�o� �d�r�o�p� �i�n�t�o� �a�n�y� �o�f� �t�h�e� 
�l�u�b�r�i�c�a�t�i�n�g� �c�o�m�p�a�r�t�m�e�n�t�s�.

�e�.� �P�r�e�s�e�r�v�a�t�i�v�e� �l�u�b�r�i�c�a�t�i�n�g� �o�i�l� �(�m�e�d�i�u�m�)�.
�(�1�)� �P�r�e�s�e�r�v�a�t�i�v�e� �l�u�b�r�i�c�a�t�i�n�g� �o�i�l� �(�m�e�d�i�u�m�)� �c�o�n�t�a�i�n�s� �i�n�h�i�b�i�t�o�r�s� 

�w�h�i�c�h� �p�r�o�v�i�d�e� �e�x�c�e�l�l�e�n�t� �p�r�o�t�e�c�t�i�o�n� �a�g�a�i�n�s�t� �r�u�s�t� �a�n�d� �c�o�r�r�o�s�i�o�n� �o�n� 
�m�e�t�a�l� �s�u�r�f�a�c�e�s� �f�o�r� �s�h�o�r�t� �p�e�r�i�o�d�s�.� �T�h�e� �v�i�s�c�o�s�i�t�y� �(�g�r�a�d�e�)� �i�s� �c�o�m�p�a�r�a�b�l�e� 
�t�o� �e�n�g�i�n�e� �o�i�l� �(�S�A�E� �3�0�)�.

�(�2�)� �W�h�e�n� �e�n�g�i�n�e� �o�i�l� �(�S�A�E� �3�0�)� �i�s� �p�r�e�s�c�r�i�b�e�d� �b�y� �W�a�r� �D�e�p�a�r�t�m�e�n�t� 
�L�u�b�r�i�c�a�t�i�o�n� �O�r�d�e�r�s� �a�n�d� �T�e�c�h�n�i�c�a�l� �M�a�n�u�a�l�s� �f�o�r� �o�i�l�i�n�g� �b�o�r�e�s�,� �b�r�e�e�c�h� 
�a�n�d� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m�s�,� �a�n�d� �o�t�h�e�r� �p�o�i�n�t�s� �l�u�b�r�i�c�a�t�e�d� �b�y� �o�i�l� �c�a�n�,� �o�r� �b�y� 
�w�i�p�i�n�g� �w�i�t�h� �a� �c�l�o�t�h� �w�r�u�n�g� �o�u�t� �i�n� �o�i�l�,� �p�r�e�s�e�r�v�a�t�i�v�e� �l�u�b�r�i�c�a�t�i�n�g� �o�i�l� 
�(�m�e�d�i�u�m�)� �w�i�l�l� �b�e� �s�u�b�m�i�t�t�e�d� �t�h�e�r�e�f�o�r� �u�n�d�e�r� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�d�i�t�i�o�n�s�:

�(�a�)� �L�a�n�d�i�n�g� �o�p�e�r�a�t�i�o�n�s�.
�(�b�)� �S�a�l�t� �a�i�r� �a�r�e�a�s�.� �/
�(�c�)� �H�i�g�h� �h�u�m�i�d�i�t�y�.
�(�d�)� �E�x�c�e�s�s�i�v�e� �m�o�i�s�t�u�r�e� �c�o�n�d�i�t�i�o�n�s�,� �e�s�p�e�c�i�a�l�l�y� �w�h�e�n� �p�r�e�s�c�r�i�b�e�d� 

�d�a�i�l�y� �l�u�b�r�i�c�a�t�i�o�n� �s�e�r�v�i�c�e� �c�a�n�n�o�t� �b�e� �p�e�r�f�o�r�m�e�d� �r�e�g�u�l�a�r�l�y�.
�C�A�U�T�I�O�N�:� �P�r�e�s�e�r�v�a�t�i�v�e� �l�u�b�r�i�c�a�t�i�n�g� �o�i�l� �(�m�e�d�i�u�m�)� �w�i�l�l� �n�o�t� �b�e� 

�u�s�e�d� �i�n� �g�e�a�r� �c�a�s�e�s� �o�r� �o�t�h�e�r� �i�n�t�e�r�n�a�l� �m�e�c�h�a�n�i�s�m�s� �u�n�l�e�s�s� �s�o� �p�r�e�s�c�r�i�b�e�d� 
�b�y� �a�p�p�l�i�c�a�b�l�e� �W�a�r� �D�e�p�a�r�t�m�e�n�t� �L�u�b�r�i�c�a�t�i�o�n� �O�r�d�e�r�s� �o�r� �T�e�c�h�n�i�c�a�l� 
�M�a�n�u�a�l�s� �n�o�r� �w�i�l�l� �i�t� �b�e� �u�s�e�d� �b�e�l�o�w� �+�3�2�°� �F� �i�n� �l�i�e�u� �o�f� �e�n�g�i�n�e� �o�i�l� 
�(�S�A�E� �1�0�)� �o�r� �p�r�e�s�e�r�v�a�t�i�v�e� �l�u�b�r�i�c�a�t�i�n�g� �o�i�l� �(�s�p�e�c�i�a�l� �o�r� �l�i�g�h�t�)�.

�S�e�c�t�i�o�n� �X�I�V� 

�P�R�E�V�E�N�T�I�V�E� �M�A�I�N�T�E�N�A�N�C�E� �S�E�R�V�I�C�E

�4�1�.� �G�E�N�E�R�A�L�.
�a�.� �P�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �s�e�r�v�i�c�e�s� �p�r�e�s�c�r�i�b�e�d� �b�y� �A�r�m�y� �R�e�g�u�l�a� 

�t�i�o�n�s� �a�r�e� �a� �f�u�n�c�t�i�o�n� �o�f� �u�s�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n� �e�c�h�e�l�o�n�s� �o�f� �m�a�i�n�t�e�n�a�n�c�e�.� 
�T�h�i�s� �s�e�c�t�i�o�n� �c�o�n�t�a�i�n�s� �p�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �s�e�r�v�i�c�e� �a�l�l�o�c�a�t�e�d� �t�o� 
�c�r�e�w� �a�n�d� �s�c�h�e�d�u�l�e�d� �p�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �s�e�r�v�i�c�e� �a�l�l�o�c�a�t�e�d� �t�o� �(�s�e�c� 
�o�n�d� �e�c�h�e�l�o�n�)� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �m�a�i�n�t�e�n�a�n�c�e�.

�b�.� �I�n�c�i�d�e�n�t�s� �o�f� �w�e�a�r�,� �b�r�e�a�k�a�g�e�,� �c�l�e�a�n�i�n�g�,� �a�n�d� �i�n�s�p�e�c�t�i�o�n� �m�a�k�e� 
�n�e�c�e�s�s�a�r�y� �t�h�e� �o�c�c�a�s�i�o�n�a�l� �d�i�s�a�s�s�e�m�b�l�y� �o�f� �v�a�r�i�o�u�s� �p�a�r�t�s� �o�f� �t�h�e� �g�u�n� �a�n�d� 
�c�a�r�r�i�a�g�e�.� �T�h�i�s� �w�o�r�k� �c�o�m�e�s� �u�n�d�e�r� �t�w�o� �h�e�a�d�i�n�g�s�;� �t�h�a�t� �w�h�i�c�h� �m�a�y� �b�e� 
�p�e�r�f�o�r�m�e�d� �b�y� �t�h�e� �b�a�t�t�e�r�y� �p�e�r�s�o�n�n�e�l� �w�i�t�h� �t�h�e� �e�q�u�i�p�m�e�n�t� �f�u�r�n�i�s�h�e�d� 
�a�n�d� �t�h�a�t� �w�h�i�c�h� �m�u�s�t� �b�e� �p�e�r�f�o�r�m�e�d� �b�y� �t�r�a�i�n�e�d� �o�r�d�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�I�D�S



�P�a�r�s�.� �4�1�-�4�2� �.� �T�M� �9�-�3�5�0

�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_

�c�.� �T�h�e� �b�a�t�t�e�r�y� �p�e�r�s�o�n�n�e�l� �m�a�y�,� �i�n� �g�e�n�e�r�a�l�,� �d�o� �s�u�c�h� �d�i�s�m�o�u�n�t�i�n�g� 
�a�s� �i�s� �r�e�q�u�i�r�e�d� �f�o�r� �t�h�e� �a�s�s�e�m�b�l�i�n�g� �o�f� �p�a�r�t�s� �i�n�d�i�c�a�t�e�d� �f�o�r� �b�a�t�t�e�r�y� �u�s�e�.� 
�S�u�c�h� �w�o�r�k� �s�h�o�u�l�d� �b�e� �d�o�n�e� �i�n� �t�h�e� �m�a�n�n�e�r� �p�r�e�s�c�r�i�b�e�d� �h�e�r�e�i�n�.� �A�n�y� 
�d�i�f�f�i�c�u�l�t�y� �w�h�i�c�h� �c�a�n�n�o�t� �b�e� �o�v�e�r�c�o�m�e� �b�y� �t�h�e� �p�r�e�s�c�r�i�b�e�d� �m�e�t�h�o�d� �m�u�s�t� 
�b�e� �b�r�o�u�g�h�t� �t�o� �t�h�e� �a�t�t�e�n�t�i�o�n� �o�f� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�d�.� �T�h�e� �b�a�t�t�e�r�y� �p�e�r�s�o�n�n�e�l� �w�i�l�l� �n�o�t� �a�t�t�e�m�p�t� �t�o� �d�i�s�a�s�s�e�m�b�l�e� �a�n�y� 
�p�a�r�t� �o�f� �t�h�e� �m�a�t�e�r�i�e�l� �n�o�t� �a�u�t�h�o�r�i�z�e�d� �i�n� �t�h�i�s� �m�a�n�u�a�l�.

�4�2�.� �C�O�M�M�O�N� �P�R�O�C�E�D�U�R�E�S�.

�a�.� �T�h�e� �u�s�e� �o�f� �w�r�e�n�c�h�e�s� �w�h�i�c�h� �d�o� �n�o�t� �f�i�t� �s�n�u�g�l�y� �o�n� �t�h�e� �p�a�r�t�s� �m�u�s�t� 
�b�e� �a�v�o�i�d�e�d�.� �T�h�e�y� �w�i�l�l� �n�o�t� �o�n�l�y� �f�a�i�l� �t�o� �t�i�g�h�t�e�n� �t�h�e� �p�a�r�t� �p�r�o�p�e�r�l�y�,� �b�u�t� 
�w�i�l�l� �d�a�m�a�g�e� �t�h�e� �p�a�r�t�s� �b�e�i�n�g� �t�i�g�h�t�e�n�e�d�,� �a�n�d� �t�h�e�r�e� �i�s� �a� �d�a�n�g�e�r� �o�f� �s�p�r�e�a�d� 
�i�n�g� �t�h�e� �w�r�e�n�c�h�e�s� �a�n�d� �r�e�n�d�e�r�i�n�g� �t�h�e�m� �u�s�e�l�e�s�s�.

�b�.� �B�o�l�t�s� �s�h�o�u�l�d� �b�e� �c�o�a�t�e�d� �w�i�t�h� �w�h�i�t�e� �l�e�a�d� �b�e�f�o�r�e� �t�h�e� �n�u�t�s� �a�r�e� 
�a�s�s�e�m�b�l�e�d� �t�o� �t�h�e�m�.

�c�.� �D�i�r�t� �a�n�d� �g�r�i�t� �s�e�t�t�l�e� �o�n� �b�e�a�r�i�n�g� �s�u�r�f�a�c�e�s� �a�n�d�,� �i�n� �c�o�m�b�i�n�a�t�i�o�n� �w�i�t�h� 
�t�h�e� �l�u�b�r�i�c�a�n�t�s�,� �f�o�r�m� �a� �c�u�t�t�i�n�g� �c�o�m�p�o�u�n�d� �P�o�w�d�e�r� �f�o�u�l�i�n�g� �a�t�t�r�a�c�t�s� 
�m�o�i�s�t�u�r�e� �a�n�d� �h�a�s�t�e�n�s� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �r�u�s�t�.� �I�t� �i�s� �e�s�s�e�n�t�i�a�l� �t�h�a�t� �a�l�l� 
�p�a�r�t�s� �b�e� �k�e�p�t� �c�l�e�a�n�.� �I�f� �r�u�s�t� �s�h�o�u�l�d� �a�c�c�u�m�u�l�a�t�e�,� �i�t�s� �r�e�m�o�v�a�l� �r�e�q�u�i�r�e�s� 
�s�p�e�c�i�a�l� �c�a�r�e� �i�n� �o�r�d�e�r� �t�h�a�t� �c�l�e�a�r�a�n�c�e�s� �s�h�a�l�l� �n�o�t� �b�e� �u�n�d�u�l�y� �i�n�c�r�e�a�s�e�d�.� 
�C�r�o�c�u�s� �c�l�o�t�h� �s�h�o�u�l�d� �b�e� �u�s�e�d� �f�o�r� �t�h�i�s� �p�u�r�p�o�s�e�;� �t�h�e� �u�s�e� �o�f� �c�o�a�r�s�e� �a�b�r�a� 
�s�i�v�e�s� �i�s� �f�o�r�b�i�d�d�e�n�.� �I�n� �d�i�s�a�s�s�e�m�b�l�y�,� �a�s�s�e�m�b�l�y�,� �o�r� �i�n�s�p�e�c�t�i�o�n�,� �e�x�t�r�e�m�e� 
�c�a�r�e� �m�u�s�t� �b�e� �e�x�e�r�c�i�s�e�d� �t�o� �p�r�e�v�e�n�t� �d�u�s�t�,� �d�i�r�t�,� �o�r� �o�t�h�e�r� �f�o�r�e�i�g�n� �m�a�t�t�e�r� 
�f�r�o�m� �e�n�t�e�r�i�n�g� �m�e�c�h�a�n�i�s�m�s� �o�f� �t�h�e� �g�u�n� �a�n�d� �c�a�r�r�i�a�g�e�.

�d�.� �O�i�l�c�u�p�s�,� �l�u�b�r�i�c�a�t�i�n�g� �f�i�t�t�i�n�g�s�,� �o�i�l�h�o�l�e�s� �a�n�d� �f�i�l�l�,� �l�e�v�e�l�,� �a�n�d� �d�r�a�i�n� 
�p�l�u�g�s� �s�h�o�u�l�d� �b�e� �m�a�r�k�e�d� �w�i�t�h� �a� �c�i�r�c�l�e� �a�b�o�u�t� �t�h�r�e�e�-�q�u�a�r�t�e�r�s� �o�f� �a�n� �i�n�c�h� 
�i�n� �d�i�a�m�e�t�e�r�.� �T�h�e� �c�i�r�c�l�e� �i�s� �t�o� �b�e� �p�a�i�n�t�e�d� �r�e�d� �i�n� �o�r�d�e�r� �t�h�a�t� �t�h�e� �l�u�b�r�i� 
�c�a�t�i�n�g� �p�o�i�n�t� �m�a�y� �b�e� �r�e�a�d�i�l�y� �l�o�c�a�t�e�d�.� �T�h�e� �f�i�t�t�i�n�g�s� �t�h�e�m�s�e�l�v�e�s� �s�h�o�u�l�d� 
�n�o�t� �b�e� �p�a�i�n�t�e�d�.

�e�.� �I�n� �d�i�s�a�s�s�e�m�b�l�y�,� �a�s�s�e�m�b�l�y�,� �a�n�d� �i�n�s�p�e�c�t�i�o�n�,� �e�x�t�r�e�m�e� �c�a�r�e� �m�u�s�t� 
�b�e� �e�x�e�r�c�i�s�e�d� �t�o� �p�r�e�v�e�n�t� �d�u�s�t�,� �d�i�r�t�,� �a�n�d� �o�t�h�e�r� �f�o�r�e�i�g�n� �m�a�t�t�e�r� �f�r�o�m� �e�n� 
�t�e�r�i�n�g� �m�e�c�h�a�n�i�s�m�s� �o�f� �t�h�e� �g�u�n� �a�n�d� �c�a�r�r�i�a�g�e�.� �K�e�e�p� �t�h�e� �m�a�t�e�r�i�e�l� �c�l�e�a�n�.� 
�C�l�e�a�n� �p�a�r�t�s� �s�u�c�h� �a�s� �b�e�a�r�i�n�g�s�,� �s�l�i�d�e� �s�u�r�f�a�c�e�s�,� �t�h�r�e�a�d�s�,� �e�t�c�.� �t�h�o�r�o�u�g�h�l�y� 
�a�n�l� �l�u�b�r�i�c�a�t�e� �b�e�f�o�r�e� �a�s�s�e�m�b�l�i�n�g�.� �N�e�v�e�r� �u�s�e� �a� �s�t�e�e�l� �h�a�m�m�e�r� �o�n� �a�n�y� 
�p�a�r�t� �o�f� �t�h�e� �g�u�n� �o�r� �c�a�r�r�i�a�g�e�.� �I�f� �a� �c�o�p�p�e�r�,� �r�a�w�h�i�d�e�,� �o�r� �l�e�a�d� �h�a�m�m�e�r� �i�s� 
�n�o�t� �a�v�a�i�l�a�b�l�e�,� �u�s�e� �a� �b�l�o�c�k� �o�f� �w�o�o�d� �a�s� �a� �b�u�f�f�e�r�.

�f�.� �T�h�e� �b�r�e�e�c�h� �a�n�d� �m�u�z�z�l�e� �c�o�v�e�r�s� �s�h�o�u�l�d� �b�e� �u�s�e�d� �w�h�e�n� �t�r�a�v�e�l�i�n�g�,� 
�o�r� �w�h�e�n� �t�h�e� �g�u�n� �i�s� �n�o�t� �i�n� �s�e�r�v�i�c�e�.� �W�h�e�n� �t�h�e� �g�u�n� �i�s� �i�n�a�c�t�i�v�e� �f�o�r� �a� 
�c�o�n�s�i�d�e�r�a�b�l�e� �l�e�n�g�t�h� �o�f� �t�i�m�e�,� �t�h�e� �g�u�n� �a�n�d� �c�a�r�r�i�a�g�e� �s�h�o�u�l�d� �b�e� �p�r�e�p�a�r�e�d� 
�f�o�r� �s�t�o�r�a�g�e� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �s�e�c�t�i�o�n� �X�X�X�.

�1�0�6



�T�M� �9�-�3�5�0 �P�a�r�s�.� �4�2�-�4�3

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�g�.� �S�h�o�u�l�d� �e�n�e�m�y� �s�h�e�l�l� �b�u�r�s�t� �n�e�a�r� �t�h�e� �w�e�a�p�o�n� �o�r� �a�f�t�e�r� �t�h�e� �g�u�n� 
�h�a�s� �b�e�e�n� �u�n�d�e�r� �f�i�r�e�,� �i�t� �m�u�s�t� �b�e� �d�e�t�e�r�m�i�n�e�d� �t�h�a�t� �t�h�e� �w�e�a�p�o�n� �h�a�s� �n�o�t� 
�b�e�e�n� �d�a�m�a�g�e�d� �t�o� �a� �d�a�n�g�e�r�o�u�s� �d�e�g�r�e�e� �b�e�f�o�r�e� �f�u�r�t�h�e�r� �u�s�e�.� �D�a�m�a�g�e� �o�f� 
�s�e�r�i�o�u�s� �n�a�t�u�r�e� �s�h�o�u�l�d� �b�e� �r�e�p�o�r�t�e�d� �t�o� �t�h�e� �o�r�d�n�a�n�c�e� �o�f�f�i�c�e�r�.

�h�.� �T�i�r�e�s� �r�e�q�u�i�r�i�n�g� �r�e�p�a�i�r�i�n�g� �o�r� �t�r�e�a�d�i�n�g� �w�i�l�l� �b�e� �r�e�p�l�a�c�e�d� �w�i�t�h� 
�s�e�r�v�i�c�e�a�b�l�e� �t�i�r�e�s�.� �A�n�y� �o�i�l�,� �g�r�e�a�s�e�,� �g�a�s�o�l�i�n�e�,� �o�r� �k�e�r�o�s�e�n�e� �w�h�i�c�h� �c�o�m�e�s� 
�i�n� �c�o�n�t�a�c�t� �w�i�t�h� �t�i�r�e�s� �u�n�d�e�r� �a�n�y�,� �c�i�r�c�u�m�s�t�a�n�c�e�s� �w�i�l�l� �b�e� �w�a�s�h�e�d� �i�m� 
�m�e�d�i�a�t�e�l�y�.

�»
�i�.� �W�a�t�e�r� �m�u�s�t� �n�o�t� �b�e� �p�l�a�y�e�d� �f�r�o�m� �a� �h�i�g�h�-�p�r�e�s�s�u�r�e� �h�o�s�e� �o�n� �a�n�y� 

�p�a�r�t� �o�f� �t�h�e� �g�u�n� �o�r� �c�a�r�r�i�a�g�e�.� �W�a�s�h�i�n�g� �s�h�o�u�l�d� �b�e� �d�o�n�e� �w�i�t�h� �a� �s�p�o�n�g�e� 
�a�n�d� �w�a�t�e�r�.� �C�a�r�e�f�u�l�l�y� �d�r�y� �p�a�r�t�s� �w�h�i�c�h� �h�a�v�e� �b�e�c�o�m�e� �w�e�t� �d�u�r�i�n�g� �w�a�s�h� 
�i�n�g�,� �a�n�d� �t�h�e�n� �o�i�l� �t�h�e� �p�a�r�t�s� �i�n� �m�a�n�n�e�r� �p�r�e�s�c�r�i�b�e�d� �i�n� �s�e�c�t�i�o�n� �X�I�I�I�.

�4�3�.� �P�R�E�V�E�N�T�I�V�E� �M�A�I�N�T�E�N�A�N�C�E� �S�C�H�E�D�U�L�E�S�.

�a�.� �D�a�i�l�y� �s�e�r�v�i�c�e�.

�P�o�i�n�t

�G�u�n�,� �c�a�r�r�i�a�g�e� �a�n�d� 
�l�i�m�b�e�r� �a�s� �a� �u�n�i�t�.

�G�u�n� �t�u�b�e�.

�F�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� 
�o�r� �f�i�r�i�n�g� �l�o�c�k�.

�P�r�*�v�«�n�t�i�v�»� �M�a�i�n�t�e�n�a�n�c�e

�I�n�s�p�e�c�t� �o�v�e�r�-�a�l�l� �f�o�r� �g�e�n�e�r�a�l� �a�p�p�e�a�r�a�n�c�e�.� 
�T�h�e� �m�a�t�e�r�i�e�l� �s�h�o�u�l�d� �b�e� �c�l�e�a�n�,� �a�n�d� 
�p�a�i�n�t�e�d� �a�n�d� �l�u�b�r�i�c�a�t�e�d� �p�r�o�p�e�r�l�y�.� �E�x� 
�a�m�i�n�e� �a�l�l� �e�x�p�o�s�e�d� �u�n�p�a�i�n�t�e�d� �s�u�r�f�a�c�e�s� 
�f�o�r� �s�i�g�n�s� �o�f� �r�u�s�t�.� �C�h�e�c�k� �o�v�e�r�-�a�l�l� �f�o�r� 
�c�r�a�c�k�e�d�,� �d�a�m�a�g�e�d� �o�r� �b�r�o�k�e�n� �p�a�r�t�s�.

�N�o�t�e� �c�o�n�d�i�t�i�o�n� �o�f� �b�o�r�e�.� �L�o�o�k� �f�o�r� �e�r�o�s�i�o�n� 
�a�t� �t�h�e� �o�r�i�g�i�n� �o�f� �r�i�f�l�i�n�g�,� �b�r�u�i�s�e�s� �i�n� �t�h�e� 
�g�a�s� �c�h�e�c�k� �s�e�a�t�,� �b�u�r�s� �o�r� �r�o�u�g�h�n�e�s�s� �o�n� 
�t�h�e� �l�e�v�e�l�i�n�g� �p�l�a�t�e�s�.� �R�e�m�o�v�e� �r�u�s�t� 
�f�r�o�m� �l�e�v�e�l�i�n�g� �p�l�a�t�e�s� �w�i�t�h� �c�r�o�c�u�s� 
�c�l�o�t�h�.� �C�l�e�a�n� �g�u�n� �b�o�r�e� �a�n�d� �p�o�w�d�e�r� 
�c�h�a�m�b�e�r�.� �W�i�p�e� �d�r�y� �a�n�d� �r�e�o�i�l�.

�T�e�s�t� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �b�y� �f�i�r�i�n�g� �t�w�o� 
�p�r�i�m�e�r�s�.� �T�h�e� �p�r�i�m�e�r�s� �s�h�o�u�l�d� �n�e�c�e�s� 
�s�a�r�i�l�y� �e�x�t�e�n�d� �m�o�r�e� �t�h�a�n� �o�n�e�-�e�i�g�h�t�h� 
�o�f� �a�n� �i�n�c�h� �o�u�t� �o�f� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n� 
�d�l�e� �p�l�u�g� �w�h�e�n� �p�r�e�s�s�e�d� �i�n� �h�a�r�d� �w�i�t�h� 
�f�i�n�g�e�r� �o�r� �t�h�u�m�b�.� �R�e�a�m� �o�u�t� �t�h�e� 
�p�r�i�m�e�r� �s�e�a�t� �i�f� �n�e�c�e�s�s�a�r�y�.� �E�x�a�m�i�n�e� 
�t�h�e� �m�e�c�h�a�n�i�s�m� �c�l�o�s�e�l�y� �f�o�r� �s�i�g�n�s� �o�f� 
�r�u�s�t�,� �a�s� �t�h�e� �c�l�o�s�e�l�y� �f�i�n�i�s�h�e�d� �s�u�r�f�a�c�e�s� 
�o�f� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�u�s�t� �v�e�r�y� 
�e�a�s�i�l�y�.� �R�e�p�a�i�r� �o�r� �r�e�p�l�a�c�e� �p�a�r�t�s� �o�f� 
�t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �w�h�i�c�h� �m�a�y� �b�e� 
�w�o�r�n� �o�r� �b�r�o�k�e�n�.� �K�e�e�p� �w�e�l�l� �l�u�b�r�i� 
�c�a�t�e�d�.� �N�o�t�e� �t�h�e� �a�c�t�i�o�n� �o�f� �t�h�e� �f�i�r�i�n�g� 
�m�e�c�h�a�n�i�s�m� �b�y� �p�u�l�l�i�n�g� �o�n� �t�h�e� �l�a�n� 
�y�a�r�d�.� �A�c�t�i�o�n� �s�h�o�u�l�d� �b�e� �p�o�s�i�t�i�v�e�.

�1�0�7

�D�d�a�i�U�d� �I�n�i�t�t�u�c�t�i�o�n�t� 

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�S�O� �a�n�d� 
�p�a�r�.� �5�8

�W�D�L�O� �9�-�3�5�0� �a�n�d� 
�s�e�c�t�i�o�n�s� �X�V�I�I�I� 
�a�n�d� �X�I�X�.



�P�a�r�.� �4�3 �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�P�a�i�n�t

�B�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� 
�a�s� �a� �u�n�i�t�.

�B�r�e�e�c�h� �h�i�n�g�e� �p�i�n�.

�B�r�e�e�c�h� �c�r�a�n�k� �s�h�a�f�t� 
�b�e�a�r�i�n�g�.

�O�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e�.

�C�o�u�n�t�e�r�b�a�l�a�n�c�e� 
�a�s�s�e�m�b�l�y�.

�R�e�c�o�i�l� �a�n�d� �c�o�u�n�t�e�r�-� 
�r�e�c�o�i�l� �p�i�s�t�o�n� �r�o�d� 
�n�u�t�s�.

�R�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�.

�R�e�c�o�i�l� �s�l�i�d�e�s� �a�n�d� 
�g�u�i�d�e�s�.

�R�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� 
�r�e�p�l�e�n�i�s�h�e�r� �p�i�s� 
�t�o�n�.

�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e

�N�o�t�e� �s�m�o�o�t�h�n�e�s�s� �o�f� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� 
�b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �i�n� �o�p�e�n�i�n�g� �a�n�d� 
�c�l�o�s�i�n�g�.� �I�f� �t�h�e� �m�e�c�h�a�n�i�s�m� �b�i�n�d�s� �o�r� 
�d�o�e�s� �n�o�t� �o�p�e�r�a�t�e� �s�m�o�o�t�h�l�y�,� �d�i�s�a�s�s�e�m� 
�b�l�e�,� �c�l�e�a�n�,� �e�x�a�m�i�n�e� �t�h�e� �p�a�r�t�s� �f�o�r� �w�e�a�r� 
�o�r� �b�r�e�a�k�a�g�e�,� �a�n�d� �r�e�p�l�a�c�e� �u�n�s�e�r�v�i�c�e� 
�a�b�l�e� �p�a�r�t�s�.� �L�u�b�r�i�c�a�t�e� �t�h�e� �m�e�c�h�a�n�i�s�m� 
�a�n�d� �r�e�a�s�s�e�m�b�l�e�.� �I�f� �i�t� �i�s� �s�t�i�l�l� �d�i�f�f�i�c�u�l�t� 
�t�o� �o�p�e�r�a�t�e�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e� 
�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�E�x�a�m�i�n�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �a�n�d� �b�r�e�e�c�h� 
�r�e�c�e�s�s� �f�o�r� �b�u�r�s�,� �i�n�d�e�n�t�a�t�i�o�n�s� �o�n� �t�h�e� 
�t�h�r�e�a�d�s�,� �r�u�s�t�,� �p�i�t�t�i�n�g�,� �a�n�d� �o�t�h�e�r� �e�v�i� 
�d�e�n�c�e� �o�f� �e�r�o�s�i�o�n�.� �I�f� �n�o�t� �p�o�s�s�i�b�l�e� �t�o� 

 "� �s�m�o�o�t�h� �o�r� �c�l�e�a�n� �w�i�t�h� �c�r�o�c�u�s� �c�l�o�t�h�,� 
�n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n� 
�n�e�l�.� �D�o� �n�o�t� �u�s�e� �a�n�y� �o�t�h�e�r� �a�b�r�a�s�i�v�e�.

�E�x�a�m�i�n�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r� �a�s� 
�s�e�m�b�l�y�,� �t�h�e� �m�a�c�h�i�n�e�d� �s�u�r�f�a�c�e� �o�n� 
�w�h�i�c�h� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �r�o�t�a�t�e�s�,� �a�n�d� 
�h�i�n�g�e� �p�i�n� �f�o�r� �a� �r�o�u�g�h�e�n�e�d� �o�r� �s�c�o�r�e�d� 
�c�o�n�d�i�t�i�o�n�.� �R�e�m�o�v�e� �r�o�u�g�h�n�e�s�s� �o�r� 
�s�c�o�r�e�s� �w�i�t�h� �c�r�o�c�u�s� �c�l�o�t�h�.

�E�x�a�m�i�n�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �f�o�r� �b�u�r�s�.� �I�f� 
�p�o�s�s�i�b�l�e�,� �s�m�o�o�t�h� �t�h�e� �s�p�i�n�d�l�e� �u�s�i�n�g� 
�c�r�o�c�u�s� �c�l�o�t�h�;� �i�f� �n�o�t� �p�o�s�s�i�b�l�e� �n�o�t�i�f�y� 
�o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�E�x�a�m�i�n�e� �t�h�e� �s�p�l�i�t� �r�i�n�g�s� �f�o�r� �b�u�r�s� �o�r� 
�c�r�a�c�k�s�.� �R�e�p�l�a�c�e� �t�h�e� �d�e�f�e�c�t�i�v�e� �r�i�n�g�s�.

�E�x�a�m�i�n�e� �g�a�s� �c�h�e�c�k� �p�a�d� �f�o�r� �b�r�u�i�s�e�s� �o�r� 
�t�o�r�n� �c�o�v�e�r�i�n�g�.� �R�e�p�l�a�c�e� �d�e�f�e�c�t�i�v�e� �p�a�d�.

�I�n�s�p�e�c�t� �f�o�r� �p�r�o�p�e�r� �f�u�n�c�t�i�o�n�i�n�g�.� �O�p�e�n� 
�a�n�d� �c�l�o�s�e� �t�h�e� �b�r�e�e�c�h� �s�e�v�e�r�a�l� �t�i�m�e�s� �t�o� 
�m�a�k�e� �s�u�r�e� �t�h�a�t� �i�t� �f�u�n�c�t�i�o�n�s� �p�r�o�p�e�r�l�y�.� 
�E�x�a�m�i�n�e� �c�l�o�s�e�l�y� �f�o�r� �s�i�g�n�s� �o�f� �r�u�s�t�,� �a�s� 
�t�h�e� �c�l�o�s�e�l�y� �f�i�n�i�s�h�e�d� �s�u�r�f�a�c�e�s� �o�f� �t�h�e� 
�b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �r�u�s�t� �v�e�r�y� �e�a�s�i�l�y�.� 
�K�e�e�p� �w�e�l�l� �l�u�b�r�i�c�a�t�e�d�.

�L�u�b�r�i�c�a�t�e�.� 

�L�u�b�r�i�c�a�t�e�.

�C�l�e�a�n� �t�h�e� �f�a�c�e� �o�f� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� 
�a�n�d� �r�e�a�m� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �v�e�n�t� 
�h�o�l�e�.

�T�e�s�t� �t�h�e� �m�e�c�h�a�n�i�s�m� �t�o� �s�e�e� �t�h�a�t� �i�t� �f�u�n�c� 
�t�i�o�n�s� �p�r�o�p�e�r�l�y� �a�t� �d�i�f�f�e�r�e�n�t� �d�e�g�r�e�e�s� �o�f� 
�e�l�e�v�a�t�i�o�n�.� �I�f� �o�u�t� �o�f� �a�d�j�u�s�t�m�e�n�t�,� �n�o� 
�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�M�a�k�e� �c�e�r�t�a�i�n� �t�h�e� �r�e�c�o�i�l� �a�n�d� �c�o�u�n�t�e�r�-� 
�r�e�c�o�i�l� �p�i�s�t�o�n� �r�o�d� �n�u�t�s� �a�r�e� �f�u�l�l�y� �e�n� 
�g�a�g�e�d� �a�n�d� �p�i�n�n�e�d�.

�I�n�s�p�e�c�t� �f�o�r� �l�e�a�k�a�g�e� �a�t� �r�e�c�o�i�l� �r�o�d� �a�n�d� 
�c�o�u�n�t�e�r�r�e�c�o�i�l� �r�o�d� �s�t�u�f�f�i�n�g� �b�o�x�e�s�.

�C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e�.� �I�n�s�p�e�c�t� �c�l�o�s�e�l�y� 
�f�o�r� �s�c�o�r�e�s�,� �b�r�u�i�s�e�s� �o�r� �p�i�t�t�i�n�g�.

�C�h�e�c�k� �p�o�s�i�t�i�o�n� �o�f� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n�.

�D�e�t�a�i�l�e�d� �I�n�s�t�r�u�c�t�i�o�n�!

�W�D�L�O� �9�-�3�5�0� �a�n�d� 
�s�e�c�t�i�o�n� �X�V�I�I

�W�D�L�O� �9�-�3�5�0� 

�W�D�L�O� �9�-�3�5�0

�P�a�r�.� �6�2

�P�a�r�.� �5�9

�P�a�r�.� �1�7

�P�a�r�.� �5�5

�W�D�L�O� �9�-�3�5�0� �a�n�d� 
�p�a�r�.� �5�2

�P�a�r�s�.� �5�6� �a�n�d� �7�9

�1�0�8



�T�M� �9�-�3�5�0 �P�a�r�.� �4�3

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�J�o�i�n�t

�R�e�c�o�i�l� �c�y�l�i�n�d�e�r� �o�i�l
�i�n�d�e�x�.

�W�i�p�e�r�s�.

�E�q�u�i�l�i�b�r�a�t�o�r� �s�l�i�d�e
�g�u�i�d�e�s�.

�E�q�u�i�l�i�b�r�a�t�o�r� �g�u�i�d�e
�a�d�j�u�s�t�i�n�g� �s�c�r�e�w�.

�E�l�e�v�a�t�i�n�g� �a�r�c� �a�n�d
�p�i�n�i�o�n�.

�E�l�e�v�a�t�i�n�g� �c�l�u�t�c�h
�m�e�c�h�a�n�i�s�m�.

�E�l�e�v�a�t�i�n�g� �h�a�n�d�-
�w�h�e�e�l� �p�i�n�i�o�n
�b�e�a�r�i�n�g�.

�T�o�p� �c�a�r�r�i�a�g�e� �s�u�p� 
�p�o�r�t�.

�T�r�a�v�e�r�s�i�n�g� �a�r�c� �a�n�d
�p�i�n�i�o�n�.

�C�r�a�d�l�e� �l�o�c�k�.
�B�o�g�i�e� �l�i�f�t�i�n�g� �o�u�t�e�r

�s�c�r�e�w�s�.
�A�i�r� �r�e�s�e�r�v�o�i�r� �d�r�a�i�n�.

�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e

�C�h�e�c�k� �p�o�s�i�t�i�o�n� �o�f� �o�i�l� �i�n�d�e�x�.

�S�e�e� �t�h�a�t� �t�h�e� �f�r�o�n�t� �g�u�n� �r�a�i�l� �w�i�p�e�r�s� �a�n�d
�u�p�p�e�r� �a�n�d� �l�o�w�e�r� �r�e�a�r� �g�u�n� �r�a�i�l� �w�i�p�e�r�s
�a�r�e� �i�n� �g�o�o�d� �p�o�s�i�t�i�o�n� �s�o� �t�h�a�t� �t�h�e�y� �w�i�l�l
�p�r�e�v�e�n�t� �d�u�s�t� �o�r� �s�a�n�d� �f�r�o�m� �e�n�t�e�r�i�n�g
�t�h�e� �s�l�i�d�e�s� �o�f� �t�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�.

�C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e�.

�C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e�.

�C�l�e�a�n� �a�n�d� �o�i�l�.

�I�n�s�p�e�c�t� �f�o�r� �p�r�o�p�e�r� �f�u�n�c�t�i�o�n�i�n�g�.

�L�u�b�r�i�c�a�t�e�.

�L�u�b�r�i�c�a�t�e�.

�C�l�e�a�n� �a�n�d� �o�i�l�.

�C�l�e�a�n� �a�n�d� �o�i�l�.
�C�l�e�a�n� �a�n�d� �o�i�l�.

�O�p�e�n� �a�n�d� �d�r�a�i�n�.

�D�e�t�a�i�l�e�d� �I�n�s�t�r�u�c�t�i�o�n�s

�P�a�r�s�.� �5�4� �a�n�d� �7�6

 �� �.

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0

�P�a�r�.� �1�5

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0
�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0� �a�n�d
�p�a�r�.� �8�4

�b�.� �B�e�f�o�r�e� �f�i�r�i�n�g�.
�P�o�i�n�t

�G�u�n� �t�u�b�e�.

�G�u�n� �b�o�r�e�.

�F�i�r�i�n�g� �m�e�c�h�a�n�i�s�m
�o�r� �f�i�r�i�n�g� �l�o�c�k�.

�R�e�c�o�i�l� �a�n�d� �c�o�u�n�t�e�r�-
�r�e�c�o�i�l� �p�i�s�t�o�n� �r�o�d
�n�u�t�s�.

�R�e�c�o�i�l� �m�e�c�h�a�n�i�s�m
�r�e�p�l�e�n�i�s�h�e�r� �p�i�s� 
�t�o�n�.

�R�e�c�o�i�l� �c�y�l�i�n�d�e�r� �o�i�l
�i�n�d�e�x�.

�R�e�c�o�i�l� �s�l�i�d�e�s� �a�n�d
�g�u�i�d�e�s�.

�R�e�c�o�i�l� �i�n�d�i�c�a�t�o�r�.
�E�l�e�v�a�t�i�n�g

�m�e�c�h�a�n�i�s�m�.
�E�q�u�i�l�i�b�r�a�t�o�r�.

�T�r�a�v�e�r�s�i�n�g
�m�e�c�h�a�n�i�s�m�.

�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e

�W�i�p�e� �o�f�f� �e�x�c�e�s�s� �l�u�b�r�i�c�a�n�t� �f�r�o�m� �e�x�p�o�s�e�d
�g�u�n� �t�u�b�e�.

�W�i�p�e� �t�h�e� �b�o�r�e� �d�r�y� �w�i�t�h� �c�l�e�a�n�,� �d�r�y� �b�u�r� 
�l�a�p� �o�r� �w�i�p�i�n�g� �c�l�o�t�h�.

�C�h�e�c�k� �f�o�r� �p�r�o�p�e�r� �f�u�n�c�t�i�o�n�i�n�g�.

�N�o�t�e� �t�h�a�t� �t�h�e�s�e� �n�u�t�s� �a�r�e� �f�u�l�l�y� �e�n�g�a�g�e�d
�a�n�d� �p�i�n�n�e�d�.

�C�h�e�c�k� �p�o�s�i�t�i�o�n�.

�C�h�e�c�k� �p�o�s�i�t�i�o�n�.

�C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e�.

�S�e�t� �t�o� �"�O�N�"� �p�o�s�i�t�i�o�n�.
�C�h�e�c�k� �f�o�r� �p�r�o�p�e�r� �f�u�n�c�t�i�o�n�i�n�g�.

�C�h�e�c�k� �s�e�t�t�i�n�g� �o�f� �e�q�u�i�l�i�b�r�a�t�o�r� �t�e�m�p�e�r�a� 
�t�u�r�e� �a�d�j�u�s�t�i�n�g� �s�c�a�l�e�.

�C�h�e�c�k� �f�o�r� �p�r�o�p�e�r� �f�u�n�c�t�i�o�n�i�n�g�.

�D�e�t�a�i�l�e�d� �I�n�s�t�r�u�c�t�i�o�n�!
 �

 �

�S�e�c�t�i�o�n�s� �X�V�I�I�I
�a�n�d� �X�I�X

�P�a�r�.� �1�7

�P�a�r�.� �7�9

�P�a�r�.� �7�6

�W�D�L�O� �9�-�3�5�0

�P�a�r�.� �1�6
�P�a�r�.� �1�5

�P�a�r�.� �8�1

�P�a�r�.� �1�5

�1�0�9



�P�q�r�.� �4�3 �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�P�o�i�n�t

�C�a�r�r�i�a�g�e�,� �t�r�a�i�l�s� �a�n�d� 
�s�p�a�d�e�s�.

�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e

�A�f�t�e�r� �t�h�e� �w�e�a�p�o�n� �i�s� �i�n� �f�i�r�i�n�g� �p�o�s�i�t�i�o�n�,� 
�b�u�t� �b�e�f�o�r�e� �f�i�r�i�n�g�,� �m�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� 
�t�h�e� �c�a�r�r�i�a�g�e� �i�s� �e�m�p�l�a�c�e�d� �f�i�r�m�l�y�,� �t�h�e� 
�t�r�a�i�l�s� �a�r�e� �p�r�o�p�e�r�l�y� �s�p�r�e�a�d� �a�n�d� �t�h�e� 
�s�p�a�d�e�s� �s�e�t� �s�e�c�u�r�e�l�y� �i�n� �p�o�s�i�t�i�o�n�.

�D�e�t�a�i�l�e�d� �I�n�i�t�r�v�c�t�i�o�n�i� 

�S�e�c�t�i�o�n� �V�I�I

�c�.� �D�u�r�i�n�g� �f�i�r�i�n�g�.
�P�o�i�n�t� 

�G�u�n� �b�o�r�e�.

�F�i�r�i�n�g� �m�e�c�h�a�n�i�s�m�.

�B�r�e�e�c�h� �m�e�c�h�a�n�i�s�m

�R�e�c�o�i�l� �i�n�d�i�c�a�t�o�r�.

�R�e�c�o�i�l� �c�y�l�i�n�d�e�r� �o�i�l� 
�i�n�d�e�x�.

�R�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� 
�r�e�p�l�e�n�i�s�h�e�r� �p�i�s� 
�t�o�n�.

�C�a�r�r�i�a�g�e�,� �t�r�a�i�l�s� �a�n�d� 
�s�p�a�d�e�s�.

�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e

�W�h�e�n�e�v�e�r� �t�h�e� �r�a�t�e� �o�f� �f�i�r�e� �p�e�r�m�i�t�s�,� �e�x� 
�a�m�i�n�e� �t�h�e� �b�o�r�e� �f�o�r� �p�o�w�d�e�r� �f�o�u�l�i�n�g�.� 
�C�l�e�a�n� �w�i�t�h� �b�o�r�e� �b�r�u�s�h� �i�f� �n�e�c�e�s�s�a�r�y�.

�C�h�e�c�k� �b�e�t�w�e�e�n� �r�o�u�n�d�s� �f�o�r� �p�r�o�p�e�r� �f�u�n�c� 
�t�i�o�n�i�n�g�.� �C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e�.

�W�h�e�n�e�v�e�r� �t�h�e� �r�a�t�e� �o�f� �f�i�r�e� �p�e�r�m�i�t�s�,� �r�e� 
�m�o�v�e� �p�o�w�d�e�r� �f�o�u�l�i�n�g� �f�r�o�m� �t�h�e� �p�r�i�m�e�r� 
�s�e�a�t� �a�n�d� �p�r�i�m�e�r� �v�e�n�t�.� �W�a�s�h� �p�o�w�d�e�r� 
�f�o�u�l�i�n�g� �f�r�o�m� �t�h�e� �f�a�c�e� �o�f� �t�h�e� �o�b�t�u�r�a�t�o�r� 
�s�p�i�n�d�l�e�.

�T�h�e� �l�e�n�g�t�h� �o�f� �r�e�c�o�i�l� �s�h�o�u�l�d� �b�e� �m�e�a�s� 
�u�r�e�d� �f�o�r� �t�h�e� �f�i�r�s�t� �s�e�v�e�r�a�l� �r�o�u�n�d�s� �a�n�d� 
�t�h�e�n� �a�t� �r�e�g�u�l�a�r� �i�n�t�e�r�v�a�l�s� �d�u�r�i�n�g� �f�i�r� 
�i�n�g�.� �F�i�g�u�r�e�s� �9�5� �a�n�d� �9�6� �s�h�o�w� �t�h�e� 
�l�i�m�i�t�s� �o�f� �a�l�l�o�w�a�b�l�e� �r�e�c�o�i�l� �o�f� �t�h�e� �g�u�n� 
�a�t� �a�l�l� �e�l�e�v�a�t�i�o�n�s�,� �f�o�r� �m�u�z�z�l�e� �v�e�l�o�c�i�t�i�e�s� 
�o�f� �2�,�1�0�0� �f�e�e�t� �p�e�r� �s�e�c�o�n�d� �a�n�d� �2�,�8�0�0� 
�f�e�e�t� �p�e�r� �s�e�c�o�n�d�,� �w�h�e�n� �o�p�e�r�a�t�e�d� �a�t� 
�n�o�r�m�a�l� �t�e�m�p�e�r�a�t�u�r�e�s� �o�f� �t�h�e� �r�e�c�o�i�l� �o�i�l� 
�(�7�0�°� �F�)�.� �F�o�r� �t�h�e� �f�i�r�s�t� �r�o�u�n�d� �f�i�r�e�d� 
�a�n�d� �a�t� �o�t�h�e�r� �t�e�m�p�e�r�a�t�u�r�e�s�,� �t�h�e� �l�e�n�g�t�h� 
�o�f� �r�e�c�o�i�l� �m�a�y� �n�o�t� �b�e� �w�i�t�h�i�n� �t�h�e� �l�i�m� 
�i�t�s� �s�h�o�w�n� �i�n� �t�h�e� �i�l�l�u�s�t�r�a�t�i�o�n�s�.� �H�o�w� 
�e�v�e�r�,� �i�f� �t�h�e� �l�e�n�g�t�h� �o�f� �r�e�c�o�i�l� �d�o�e�s� �n�o�t� 
�f�a�l�l� �w�i�t�h�i�n� �t�h�e� �d�e�s�i�r�e�d� �l�i�m�i�t�s� �w�h�e�n� 
�t�h�e� �g�u�n� �i�s� �o�p�e�r�a�t�e�d� �a�t� �n�o�r�m�a�l� �t�e�m� 
�p�e�r�a�t�u�r�e�s�,� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r� 
�s�o�n�n�e�l� �s�h�o�u�l�d� �b�e� �n�o�t�i�f�i�e�d�.

�C�h�e�c�k� �p�o�s�i�t�i�o�n�.� 

�C�h�e�c�k� �p�o�s�i�t�i�o�n�.

�M�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �t�h�e� �c�a�r�r�i�a�g�e� �i�s� �f�i�r�m�l�y� 
�e�m�p�l�a�c�e�d� �a�t� �a�l�l� �t�i�m�e�s�,� �a�n�d� �t�h�a�t� �t�h�e� 
�s�p�a�d�e�s� �a�n�d� �t�r�a�i�l�s� �a�r�e� �a�b�s�o�r�b�i�n�g� �t�h�e� 
�s�h�o�c�k� �o�f� �r�e�c�o�i�l� �p�r�o�p�e�r�l�y�.

�D�e�t�a�i�l�e�d� �I�n�s�t�r�t�i�c�t�i�o�n�t� 

�P�a�r�.� �5�8

�S�e�c�t�i�o�n�s� �X�V�I�I�I� 
�a�n�d� �X�I�X

�P�a�r�.� �6�2

�d�.� �A�f�t�e�r� �f�i�r�i�n�g�.
�P�o�i�n�t

�G�u�n� �b�o�r�e�.� 

�F�i�r�i�n�g� �m�e�c�h�a�n�i�s�m�.� 

�B�r�e�e�c�h� �m�e�c�h�a�n�i�s�m�.� 

�E�q�u�i�l�i�b�r�a�t�o�r�s�.� 

�R�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�.� 

�R�e�c�o�i�l� �i�n�d�i�c�a�t�o�r�.

�R�e�c�o�i�l� �c�y�l�i�n�d�e�r� �o�i�l� 
�i�n�d�e�x�.

�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e

�C�l�e�a�n� �a�n�d� �o�i�l�.
�C�l�e�a�n� �a�n�d� �o�i�l�.
�C�l�e�a�n� �a�n�d� �o�i�l�.

�C�l�e�a�n�.

�I�n�s�p�e�c�t� �o�v�e�r�-�a�l�l�.
�S�e�t� �t�o� �"�O�F�F�"� �p�o�s�i�t�i�o�n�.
�C�h�e�c�k� �p�o�s�i�t�i�o�n�.

�P�a�r�.� �7�6� 

�P�a�r�.� �7�9

�S�e�c�t�i�o�n� �V�I�I

�D�e�t�a�i�l�e�d� �I�n�s�t�r�u�c�t�i�o�n�!� 
�P�a�r�.� �5�8� 

�W�D�L�O� �9�-�3�5�0� 

�W�D�L�O� �9�-�3�5�0� 

�W�D�L�O� �9�-�3�5�0� 

�S�e�c�t�i�o�n� �X�X� 

�P�a�r�.� �1�6� 

�P�a�r�.� �7�6

�1�1�0



�T�M� �9�-�3�5�0 �P�a�r�.� �4�3

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�P�o�i�n�t

�R�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� 
�r�e�p�l�e�n�i�s�h�e�r� �p�i�s� 
�t�o�n�.

�E�l�e�v�a�t�i�n�g� 
�m�e�c�h�a�n�i�s�m�.

�T�r�a�v�e�r�s�i�n�g� 
�m�e�c�h�a�n�i�s�m�.

�C�a�r�r�i�a�g�e�.

�B�r�a�k�e�s�.

�W�h�e�e�l�s� �a�n�d� �t�i�r�e�s�.

�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e� 

�C�h�e�c�k� �p�o�s�i�t�i�o�n�.

�I�n�s�p�e�c�t� �o�v�e�r�-�a�l�l�.� 

�I�n�s�p�e�c�t� �o�v�e�r�-�a�l�l�.

�I�n�s�p�e�c�t� �c�a�r�r�i�a�g�e� �f�o�r� �c�o�n�d�i�t�i�o�n�.� �W�h�e�n� 
�d�a�m�a�g�e�d�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e� 
�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.� �C�l�e�a�n� �c�a�r�r�i�a�g�e� 
�t�h�o�r�o�u�g�h�l�y�.

�I�n�s�p�e�c�t�.� 

�I�n�s�p�e�c�t�.

�D�t�t�o�l�l�t�d� �I�n�i�t�r�u�c�l�i�o�n�i� 

�P�a�r�.� �7�9

�e�.� �W�e�e�k�l�y� �s�e�r�v�i�c�e�.� �P�e�r�f�o�r�m� �a�l�l� �d�a�i�l�y� �s�e�r�v�i�c�e� 
�a�n�d� �i�n� �a�d�d�i�t�i�o�n� �t�h�e� �f�o�l�l�o�w�i�n�g�:

�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e� 

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�P�o�i�n�t

�E�q�u�i�l�i�b�r�a�t�o�r� �c�a�s�e� 
�a�n�d� �p�l�u�n�g�e�r�.

�T�r�a�i�l� �h�i�n�g�e� �p�i�n� �p�i�n� 
�t�l�e� �b�r�a�c�k�e�t�.

�L�i�f�t�i�n�g� �s�c�r�e�w� �p�i�n�s�.

�B�o�g�i�e� �s�p�r�i�n�g� �s�e�a�t� 
�b�e�a�r�i�n�g�.

�B�o�g�i�e� �l�i�f�t�i�n�g� �i�n�n�e�r� 
�s�c�r�e�w�s�.

�B�r�a�k�e� �d�r�u�m� �a�n�d� 
�p�i�n�i�o�n� �g�e�a�r� �h�o�u�s� 
�i�n�g� �d�r�a�i�n�.

�T�o�p� �c�a�r�r�i�a�g�e� �s�u�p� 
�p�o�r�t� �h�o�u�s�i�n�g� 
�d�r�a�i�n�.

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.� 

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.� 

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�W�D�L�O� �9�-�3�5�0

�P�a�r�.� �8�4� 

�P�a�r�.� �8�3

�a�s� �l�i�s�t�e�d� �a�b�o�v�e

�D�e�t�a�i�l�e�d� �I�n�t�t�r�u�c�t�i�o�n�i

�W�D�L�O� �9�-�3�S�O� 

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0� 

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0� 

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0

�(�1�)� �H�E�A�V�Y� �C�A�R�R�I�A�G�E� �L�I�M�B�E�R� �M�2�.

�P�o�i�n�t� �P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e� 
�T�h�e� �l�i�m�b�e�r� �a�s� �a� �N�o�t�e� �t�h�e� �g�e�n�e�r�a�l� �a�p�p�e�a�r�a�n�c�e� �a�n�d� �c�o�n�-

�u�n�i�t�.� 

�L�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m�.

�T�r�a�i�l� �b�a�s�e� �a�n�d� �l�i�f�t� 
�i�n�g� �m�e�c�h�a�n�i�s�m� 
�l�o�c�k�.

�A�x�l�e�.� 

�L�o�c�k�i�n�g� �p�i�n�s�.

�d�i�t�i�o�n�.

�N�o�t�e� �e�a�s�e� �o�f� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �l�i�m�b�e�r� 
�l�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m�.� �E�x�a�m�i�n�e� �t�h�:� �l�i�f�t� 
�i�n�g� �m�e�c�h�a�a�i�s�m� �c�e�n�t�e�r� �s�c�r�e�w�s� �f�o�r� �b�u�r�s� 
�o�r� �s�c�o�r�e�s�.� �N�o�t�e� �t�h�a�t� �t�h�e� �l�i�f�t�i�n�g� �s�c�r�e�w� 
�f�u�n�c�t�i�o�n�s� �s�m�o�o�t�h�l�y� �t�h�r�o�u�g�h� �i�t�s� �f�u�l�l� 
�l�e�n�g�t�h� �o�f� �t�r�a�v�e�l�,� �a�n�d� �d�o�e�s� �n�o�t� �b�i�n�d�.

�N�o�t�e� �t�h�a�t� �t�h�e� �t�r�a�i�l� �b�a�s�e� �s�w�i�v�e�l�s� 
�s�m�o�o�t�h�l�y� �a�n�d� �t�h�a�t� �t�h�e� �l�i�f�t�i�n�g� �m�e�c�h�a� 
�n�i�s�m� �l�o�c�k� �f�u�n�c�t�i�o�n�s� �w�i�t�h�o�u�t� �b�i�n�d�i�n�g�.

�C�h�e�c�k� �t�h�e� �s�p�r�i�n�g� �s�h�a�c�k�l�e� �a�n�d� �l�i�f�t�i�n�g� 
�m�e�c�h�a�n�i�s�m� �b�a�s�e� �p�i�n�s�.

�N�o�t�e� �e�a�s�e� �o�f� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�o�u�s� 
�l�o�c�k�i�n�g� �p�i�n�s�,� �h�a�n�d�l�e�s�,� �h�a�n�d�w�h�e�e�l�s�,� 
�e�t�c�.�,� �a�n�d� �t�h�a�t� �t�h�e�y� �p�e�r�f�o�r�m� �t�h�e�i�r� 
�p�r�o�p�e�r� �f�u�n�c�t�i�o�n� �w�i�t�h�o�u�t� �u�n�d�e�r�b�i�n�d�-� 
�i�n�g�.

�I�l�l

�D�e�t�a�i�l�e�d� �I�n�i�t�r�u�c�t�l�o�n�i

�P�a�r�.� �8�6

�P�a�r�.� �8�6

�P�a�r�.� �8�6

�P�a�r�.� �8�6



�P�a�r�.� �4�3 �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

Paint

�W�h�e�e�l�s�.
�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e

�N�o�t�e� �c�o�n�d�i�t�i�o�n� �o�f� �t�i�r�e�s�,�'� �t�u�b�e�s�,� �t�i�r�e� �a�i�r� 
�v�a�l�v�e�,� �d�i�s�k�s�,� �a�n�d� �r�i�m�s�.� �C�h�e�c�k� �d�i�s�k� 
�a�n�d� �r�i�m� �n�u�t�s� �f�o�r� �t�i�g�h�t�n�e�s�s�.� �C�h�e�c�k� 
�d�i�s�k� �a�n�d� �r�i�m� �s�t�u�d�s� �f�o�r� �b�o�d�y� �b�r�u�i�s�e�s� 
�o�r� �s�c�o�r�e�d� �t�h�r�e�a�d�s�.

�C�h�e�c�k� �f�o�r� �b�r�o�k�e�n� �o�r� �l�o�o�s�e� �a�i�r� �l�i�n�e� �c�l�i�p�s�.�A�i�r� �l�i�n�e� �c�l�i�p�s�.

�(�2�)� �H�E�A�V�Y� �C�A�R�R�I�A�G�E� �L�I�M�B�E�R� �M�S
�D�r�a�w�b�a�r� �b�e�a�r�i�n�g�.� �I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.
�S�p�i�n�d�l�e� �b�e�a�r�i�n�g�s� �I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�,� 

�u�p�p�e�r� �a�n�d� �l�o�w�e�r�.
�Y�o�k�e� �b�l�o�c�k� �p�i�n�.
�R�o�c�k�e�r� �p�i�n� 

�b�u�s�h�i�n�g�.
�S�l�i�n�g�.

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.� 
�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�D�e�t�a�i�l�e�d� �I�n�i�t�n�i�c�t�l�o�i�u� 
�P�a�r�s�.� �8�3� �a�n�d� �8�6

�P�a�r�.� �8�6

�W�D�L�O� �9�-�3�S�O� 
�W�D�L�O� �9�-�3�S�O

�W�D�L�O� �9�-�3�5�0� 
�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0

�f�.� �M�o�n�t�h�l�y�.� �I�n�s�p�e�c�t� �a�n�d� �m�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �a�l�l� �p�r�e�v�i�o�u�s�l�y� �s�c�h�e�d� 
�u�l�e�d� �p�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �o�p�e�r�a�t�i�o�n�s� �h�a�v�e� �b�e�e�n� �p�e�r�f�o�r�m�e�d�.

�P�o�i�n�t

�V�a�r�i�a�b�l�e� �r�e�c�o�i�l� �c�o�n� 
�t�r�o�l� �s�h�a�f�t�.

�B�r�a�k�e� �c�a�m�s�h�a�f�t� 
�b�r�a�c�k�e�t�.

�T�r�a�v�e�r�s�i�n�g� �m�e�c�h�a� 
�n�i�s�m� �h�o�u�s�i�n�g�.

�T�r�a�v�e�r�s�i�n�g� �w�o�r�m� 
�w�h�e�e�l�.

�P�i�n�t�l�e� �p�i�n� 
�b�e�a�r�i�n�g�.�*

�T�o�p� �c�a�r�r�i�a�g�e� �s�u�p� 
�p�o�r�t� �r�o�l�l�e�r� �b�e�a�r� 
�i�n�g�.

�T�o�p� �c�a�r�r�i�a�g�e� �r�e�a�r� 
�h�o�l�d�-�d�o�w�n� �c�l�i�p�.

�S�l�a�c�k� �a�d�j�u�s�t�e�r�.
�H�e�a�v�y� �c�a�r�r�i�a�g�e� 

�l�i�m�b�e�r� �M�2� �a�s� �a� 
�u�n�i�t�.

�H�e�a�v�y� �c�a�r�r�i�a�g�e� 
�l�i�m�b�e�r� �M�S� �a�s� �a� 
�u�n�i�t�.

�1� �P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e� 

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.� 

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.� 

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.� 

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.�*� 

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�I�n�s�p�e�c�t� �a�n�d� �a�d�j�u�s�t�.� 
�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�D�e�t�a�i�l�e�d� �I�n�s�t�r�w�c�t�l�M�i�i� 

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0� 

�W�D�L�O� �9�-�3�5�0� 

�W�D�L�O� �9�-�3�5�0� 

�W�D�L�O� �9�-�3�5�0� 

�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0

�P�a�r�.� �8�4� 
�W�D�L�O� �9�-�3�5�0

�W�D�L�O� �9�-�3�5�0

�g�.� �S�e�m�i�-�a�n�n�u�a�l�l�y�.� �I�n�s�p�e�c�t� �a�n�d� �m�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �a�l�l� �p�r�e�v�i�o�u�s�l�y� 
�s�c�h�e�d�u�l�e�d� �p�r�e�v�e�n�t�i�v�e� �m�a�i�n�t�e�n�a�n�c�e� �o�p�e�r�a�t�i�o�n�s� �h�a�v�e� �b�e�e�n� �p�e�r�f�o�r�m�e�d�.

�P�o�i�n�t

�B�r�a�k�e� �c�a�m�s�h�a�f�t� 
�b�e�a�r�i�n�g�.

�W�h�e�e�l� �b�e�a�r�i�n�g�s�.� 
�B�r�a�k�e� �a�n�c�h�o�r� �p�i�n�s�.� 
�L�u�n�e�t�t�e�.

�P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e� 

�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�A�s�s�e�m�b�l�e�,� �c�l�e�a�n� �a�n�d� �r�e�p�a�c�k�.� 
�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.� 
�I�n�s�p�e�c�t� �a�n�d� �s�e�r�v�i�c�e�.

�D�e�t�a

�W�D�L�O� �9�-�3�5�0

�P�a�r�.� �8�3� 
�W�D�L�O� �9�-�3�5�0� 
�W�D�L�O� �9�-�3�5�0

�*�I�n� �o�r�d�e�r� �t�o� �l�u�b�r�i�c�a�t�e� �t�h�e� �p�i�n�t�l�e� �p�i�n� �b�e�a�r�i�n�g� �p�r�o�p�e�r�l�y� �a�n�d� �t�o� �p�r�e�v�e�n�t� �i�n�t�e�r�f�e�r�e�n�c�e� �w�i�t�h� �t�h�e� 
�e�l�e�v�a�t�i�n�g� �p�i�n�i�o�n�,� �r�e�m�o�v�e� �t�h�e� �s�t�r�a�i�g�h�t� �l�u�b�r�i�c�a�t�i�n�g� �f�i�t�t�i�n�g� �f�r�o�m� �t�h�e� �p�i�n�t�l�e� �b�o�l�t� �c�o�v�e�r� �a�n�d� �r�e�p�l�a�c�e� �I�t� 
�w�i�t�h� �a�n� �e�l�b�o�w� �t�y�p�e� �l�u�b�r�i�c�a�t�i�n�g� �f�i�t�t�i�n�g�.

�1�1�2



�T�M� �9�-�3�5�0� �P�a�r�s�.� �4�3�-�4�5

�_�_�_�_�_�_�_� �P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�h�.� �B�e�f�o�r�e� �t�r�a�v�e�l�i�n�g�.
�P�o�i�n�t� �P�r�e�v�e�n�t�i�v�e� �M�a�i�n�t�e�n�a�n�c�e� �D�e�t�a�i�l�e�d� �I�n�s�t�r�u�c�t�i�o�n�s

�G�u�n� �b�o�r�e�.� �O�p�e�n� �t�h�e� �b�r�e�e�c�h� �a�n�d� �m�a�k�e� �c�e�r�t�a�i�n� �t�h�e�  �� 
�g�u�n� �b�o�r�e� �i�s� �c�l�e�a�n�;� �c�l�o�s�e� �t�h�e� �b�r�e�e�c�h�.

�T�r�a�v�e�l�i�n�g� �l�o�c�k�s�.� �M�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �t�h�e� �c�r�a�d�l�e� �l�o�c�k� �i�s� �P�a�r�.� �2�3� 
�l�o�c�k�e�d� �a�n�d� �t�h�a�t� �t�h�e� �t�r�a�v�e�l�i�n�g� �l�o�c�k� �i�s� 
�i�n� �p�o�s�i�t�i�o�n� �o�n� �t�r�a�i�l�s�.

�P�i�s�t�o�n� �r�o�d� �n�u�t�s�.� �A�f�t�e�r� �t�h�e� �g�u�n� �i�s� �r�e�t�r�a�c�t�e�d� �a�n�d� �t�h�e� �t�u�b�e� �P�a�r�.� �2�3� 
�i�s� �l�o�c�k�e�d� �t�o� �t�h�e� �t�r�a�v�e�l�i�n�g� �l�o�c�k�,� �m�a�k�e� 
�s�u�r�e� �t�h�e� �p�i�s�t�o�n� �r�o�d� �n�u�t�s� �a�r�e� �r�e�p�l�a�c�e�d� 
�o�n� �t�h�e� �p�i�s�t�o�n� �r�o�d�s�.

�F�r�o�n�t� �s�p�a�d�e�s�.� �M�a�k�e� �c�e�r�t�a�i�n� �t�h�e� �f�r�o�n�t� �s�p�a�d�e�s� �a�r�e� �i�n�-� �P�a�r�.� �2�3� 
�s�e�r�t�e�d� �i�n� �t�h�e�i�r� �p�r�o�p�e�r� �p�o�s�i�t�i�o�n�s� �o�n� 
�t�h�e� �t�r�a�i�l�s� �f�o�r� �t�r�a�v�e�l�i�n�g� �a�n�d� �t�h�a�t� �t�h�e� 
�s�p�a�d�e� �k�e�y�s� �a�r�e� �p�u�t� �i�n� �p�l�a�c�e�.

�T�r�a�i�l�s�.� �M�a�k�e� �s�u�r�e� �t�h�e� �t�r�a�i�l�s� �a�r�e� �r�a�i�s�e�d� �a�n�d� �P�a�r�.� �2�3� 
�p�r�o�p�e�r�l�y� �c�l�a�m�p�e�d� �t�o� �t�h�e� �l�i�m�b�e�r� �f�o�r� 
�t�r�a�v�e�l�i�n�g�.

�S�e�c�t�i�o�n� �X�V� 

�M�A�L�F�U�N�C�T�I�O�N�S� �A�N�D� �C�O�R�R�E�C�T�I�O�N�S

�4�4�.� �G�E�N�E�R�A�L�.� �A� �m�a�l�f�u�n�c�t�i�o�n� �i�s� �a�n� �i�m�p�r�o�p�e�r� �o�r� �f�a�u�l�t�y� �a�c�t�i�o�n� �o�f� 
�s�o�m�e� �p�a�r�t�,� �o�r� �p�a�r�t�s� �o�f� �t�h�e� �w�e�a�p�o�n� �t�h�a�t� �m�a�y� �r�e�s�u�l�t� �i�n� �a� �s�t�o�p�p�a�g�e� �o�r� 
�f�a�i�l�u�r�e� �t�o� �f�i�r�e�.

�4�5�.� �F�A�I�L�U�R�E� �T�O� �F�I�R�E�.

�a�.� �F�a�i�l�u�r�e� �t�o� �f�i�r�e� �w�i�t�h� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �M�1�7�.
�(�1�)� �I�f� �t�h�e� �g�u�n� �f�a�i�l�s� �t�o� �f�i�r�e�,� �m�a�k�e� �t�w�o� �m�o�r�e� �a�t�t�e�m�p�t�s� �t�o� �f�i�r�e�.� �A�f�t�e�r� 

�t�h�e� �l�a�s�t� �a�t�t�e�m�p�t�,� �w�a�i�t� �a�t� �l�e�a�s�t� �6�0� �s�e�c�o�n�d�s� �a�n�d� �o�p�e�n� �t�h�e� �f�i�r�i�n�g� �l�o�c�k�.� �I�f� 
�t�h�e� �p�e�r�c�u�s�s�i�o�n� �e�l�e�m�e�n�t� �o�n� �t�h�e� �p�r�i�m�e�r� �h�a�s� �b�e�e�n� �s�t�r�u�c�k� �s�o�l�i�d�l�y�,� �r�e�p�l�a�c�e� 
�t�h�e� �p�r�i�m�e�r� �a�n�d� �c�o�n�t�i�n�u�e� �f�i�r�i�n�g�.

�(�2�)� �I�f� �t�h�e� �p�e�r�c�u�s�s�i�o�n� �e�l�e�m�e�n�t� �o�f� �t�h�e� �p�r�i�m�e�r� �i�s� �s�t�r�u�c�k� �l�i�g�h�t�l�y�,� �d�i�s� 
�a�s�s�e�m�b�l�e� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �a�n�d� �c�l�e�a�n� �t�h�o�r�o�u�g�h�l�y� �w�i�t�h� �d�r�y�-�c�l�e�a�n�i�n�g� �s�o�l� 
�v�e�n�t�.� �R�e�l�u�b�r�i�c�a�t�e� �l�i�g�h�t�l�y� �a�n�d� �r�e�a�s�s�e�m�b�l�e� �t�h�e� �l�o�c�k�.

�(�3�)� �I�f� �t�r�o�u�b�l�e� �s�t�i�l�l� �i�s� �n�o�t� �r�e�m�e�d�i�e�d�,� �d�i�s�a�s�s�e�m�b�l�e� �t�h�e� �l�o�c�k� �a�n�d� �e�x� 
�a�m�i�n�e� �t�h�e� �f�i�r�i�n�g� �s�p�r�i�n�g� �a�n�d� �p�i�n�.� �I�f� �t�h�e� �s�p�r�i�n�g� �i�s� �w�e�a�k�,� �r�e�p�l�a�c�e�.� �I�f� 
�t�h�e� �p�o�i�n�t� �o�n� �t�h�e� �f�i�r�i�n�g� �p�i�n� �i�s� �d�e�f�o�r�m�e�d�,� �r�e�p�l�a�c�e� �t�h�e� �p�i�n�.

�b�.� �F�a�i�l�u�r�e� �t�o� �f�i�r�e� �w�i�t�h� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �M�l�.
�(�1�)� �I�f� �t�h�e� �g�u�n� �f�a�i�l�s� �t�o� �f�i�r�e�,� �m�a�k�e� �t�w�o� �m�o�r�e� �a�t�t�e�m�p�t�s� �t�o� �f�i�r�e�.� �A�f�t�e�r� 

�t�h�e� �l�a�s�t� �a�t�t�e�m�p�t�,� �w�a�i�t� �a�t� �l�e�a�s�t� �6�0� �s�e�c�o�n�d�s� �a�n�d� �r�e�m�o�v�e� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a� 
�n�i�s�m�.� �I�f� �t�h�e� �p�e�r�c�u�s�s�i�o�n� �e�l�e�m�e�n�t� �o�f� �t�h�i� �p�r�i�m�e�r� �i�s� �s�t�r�u�c�k� �s�o�l�i�d�l�y�,� �r�e� 
�p�l�a�c�e� �t�h�e� �p�r�i�m�e�r� �a�n�d� �c�o�n�t�i�n�u�e� �f�i�r�i�n�g�.

�(�2�)� �I�f� �t�h�e� �p�e�r�c�u�s�s�i�o�n� �e�l�e�m�e�n�t� �o�f� �t�h�e� �p�r�i�m�e�r� �i�s� �s�t�r�u�c�k� �l�i�g�h�t�l�y� �a�n�d� 
�t�r�o�u�b�l�e� �m�a�y� �b�e� �t�h�a�t� �t�h�e� �l�a�n�y�a�r�d� �w�a�s� �n�o�t� �p�u�l�l�e�d� �h�a�r�d� �e�n�o�u�g�h�,� �r�e�p�l�a�c�e� 
�t�h�e� �p�r�i�m�e�r� �a�n�d� �p�u�l�l� �t�h�e� �l�a�n�y�a�r�d� �w�i�t�h� �c�o�n�s�i�d�e�r�a�b�l�e� �s�n�a�p�.

�1�1�3



�P�a�r�s�.� �4�5�-�4�6� �T�M� �9�-�3�5�0

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�(�3�)� �D�i�s�a�s�s�e�m�b�l�e� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �a�n�d� �r�e�p�l�a�c�e� �t�h�e� �f�i�r�i�n�g� �p�i�n� 
�i�f� �d�e�f�o�r�m�e�d�.� �I�f� �f�i�r�i�n�g� �p�i�n� �i�s� �n�o�t� �d�e�f�o�r�m�e�d�,� �c�l�e�a�n� �a�l�l� �p�a�r�t�s� �w�i�t�h� �d�r�y�-� 
�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t�.� �D�r�y� �t�h�o�r�o�u�g�h�l�y� �a�n�d� �r�e�l�u�b�r�i�c�a�t�e� �l�i�g�h�t�l�y�.

�(�4�)� �T�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �m�a�y� �n�o�t� �b�e� �s�c�r�e�w�e�d� �f�u�l�l�y� �h�o�m�e�.� �M�a�k�e� 
�s�u�r�e� �t�h�a�t� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �i�s� �s�c�r�e�w�e�d� �a�s� �f�a�r� �b�e�y�o�n�d� �t�h�e� �l�a�t�c�h� �a�s� 
�p�o�s�s�i�b�l�e�.

�c�.� �G�u�n� �f�a�i�l�s� �t�o� �f�i�r�e� �a�f�t�e�r� �p�r�i�m�e�r� �h�a�s� �d�i�s�c�h�a�r�g�e�d�.

�(�1�)� �I�f� �t�h�e� �p�r�i�m�e�r� �i�s� �h�e�a�r�d� �t�o� �f�i�r�e� �a�n�d� �g�u�n� �d�o�e�s� �n�o�t� �f�i�r�e�,� �t�h�e� �v�e�n�t�-� 
�h�o�l�e� �t�h�r�o�u�g�h� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �m�a�y� �b�e� �f�o�u�l�e�d� �o�r� �d�a�m�p�.� �W�a�i�t� �a�t� 
�l�e�a�s�t� �6�0� �s�e�c�o�n�d�s� �a�n�d� �r�e�m�o�v�e� �t�h�e� �p�r�i�m�e�r�.

�(�2�)� �T�h�e� �c�h�a�r�g�e� �m�a�y� �b�e� �d�a�m�p�.� �R�e�m�o�v�e� �t�h�e� �p�r�o�p�e�l�l�i�n�g� �c�h�a�r�g�e� 
�a�n�d� �r�e�p�l�a�c�e�.

�(�3�)� �T�h�e� �p�r�o�p�e�l�l�i�n�g� �c�h�a�r�g�e� �m�a�y� �b�e� �i�n�s�e�r�t�e�d� �w�r�o�n�g� �i�n� �t�h�e� �c�h�a�m� 
�b�e�r�.� �E�x�a�m�i�n�e� �t�h�e� �c�h�a�r�g�e� �a�n�d� �m�a�k�e� �s�u�r�e� �t�h�a�t� �t�h�e� �i�g�n�i�t�e�r� �e�n�d� �(�r�e�d� �e�n�d�)� 
�o�f� �t�h�e� �c�h�a�r�g�e� �i�s� �f�a�c�i�n�g� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k�.

�d�.� �P�r�i�m�e�r� �d�o�e�s� �n�o�t� �d�i�s�c�h�a�r�g�e�.� �I�f� �t�h�e� �p�r�i�m�e�r� �d�o�e�s� �n�o�t� �d�i�s�c�h�a�r�g�e�,� 
�i�t� �i�s� �d�u�e� �t�o� �o�n�e� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�a�s�o�n�s�.

�(�1�)� �W�E�A�K� �P�U�L�L� �O�N� �T�H�E� �L�A�N�Y�A�R�D�.� �P�u�l�l� �l�a�n�y�a�r�d� �w�i�t�h� �c�o�n�s�i�d�e�r� 
�a�b�l�e� �s�n�a�p�.

�(�2�)� �F�I�R�I�N�G� �M�E�C�H�A�N�I�S�M� �M�l� �N�O�T� �S�C�R�E�W�E�D� �H�O�M�E�.� �A�d�j�u�s�t� �t�h�e� 
�f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �s�o� �t�h�e� �p�r�i�m�e�r� �s�e�a�t�s� �p�r�o�p�e�r�l�y� �.

�(�3� �)� �B�R�O�K�E�N�,� �B�E�N�T�,� �O�R� �F�O�U�L�E�D� �F�I�R�I�N�G� �P�I�N�.� �R�e�m�o�v�e� �f�i�r�i�n�g� �m�e�c�h�a� 
�n�i�s�m� �a�n�d� �d�i�s�a�s�s�e�m�b�l�e�.� �W�a�s�h� �a�l�l� �p�a�r�t�s� �f�r�e�e� �f�r�o�m� �d�i�r�t� �o�r� �g�u�m�m�e�d� �o�i�l� 
�w�i�t�h� �r�i�f�l�e� �b�o�r�e� �c�l�e�a�n�e�r�.� �D�r�y� �t�h�o�r�o�u�g�h�l�y� �a�n�d� �l�u�b�r�i�c�a�t�e� �w�i�t�h� �s�e�a�s�o�n�a�l� 
�g�r�a�d�e� �e�n�g�i�n�e� �o�i�l�.� �R�e�p�l�a�c�e� �b�r�o�k�e�n� �p�a�r�t�s�.

�(�4�)� �D�E�F�E�C�T�I�V�E� �P�R�I�M�E�R�.� �I�n�s�e�r�t� �n�e�w� �p�r�i�m�e�r� �a�n�d� �c�o�n�t�i�n�u�e� �f�i�r�i�n�g�.

46. BREECH MECHANISM DOES NOT OPERATE FREELY.

�a�.� �I�f� �t�h�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �d�o�e�s� �n�o�t� �o�p�e�r�a�t�e� �f�r�e�e�l�y�,� �d�i�s�a�s�s�e�m�b�l�e� 
�b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m�.� �C�l�e�a�n� �a�l�l� �p�a�r�t�s� �t�h�o�r�o�u�g�h�l�y� �a�n�d� �r�e�l�u�b�r�i�c�a�t�e� �l�i�g�h�t�l�y�.� 
�E�x�a�m�i�n�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �a�n�d� �b�r�e�e�c�h� �r�e�c�e�s�s� �t�h�r�e�a�d�s� �f�o�r� �b�u�r�s� �a�n�d� 
�s�c�o�r�e�s�.� �I�f� �a�n�y� �a�r�e� �p�r�e�s�e�n�t�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�b�.� �I�f� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �c�l�o�s�e�s� �h�a�r�d� �a�t� �h�i�g�h� �a�n�g�l�e�s� �o�f� �f�i�r�i�n�g�,� �t�h�e� 
�c�o�u�n�t�e�r�b�a�l�a�n�c�e� �m�a�y� �b�e� �i�m�p�r�o�p�e�r�l�y� �a�d�j�u�s�t�e�d�.� �A�d�j�u�s�t� �(�p�a�r�.� �5�9�)�.

�c�.� �B�r�e�e�c�h�b�l�o�c�k� �d�o�e�s� �n�o�t� �o�p�e�n� �(�s�e�i�z�e�d� �b�r�e�e�c�h�b�l�o�c�k�)�.� �T�a�p� �t�h�e
�r�e�a�r� �o�f� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �w�i�t�h� �b�r�a�s�s� �h�a�m�m�e�r� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �h�a�v�e� �a� 
�m�a�n� �e�x�e�r�t� �a� �r�e�a�s�o�n�a�b�l�e� �p�u�l�l� �o�n� �t�h�e� �b�r�e�e�c�h� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r�.� �I�f� �t�h�i�s� 
�f�a�i�l�s�,� �i�n�s�e�r�t� �a� �l�o�n�g� �4�-� �x� �4�-�i�n�c�h� �t�i�m�b�e�r� �(�w�r�a�p�p�e�d� �w�i�t�h� �b�u�r�l�a�p� �t�o� �p�r�o�t�e�c�t� 
�t�h�e� �b�o�r�e�)� �d�o�w�n� �t�h�e� �m�u�z�z�l�e� �e�n�d� �o�f� �t�h�e� �t�u�b�e� �a�n�d� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �h�a�v�e� 
�a� �m�a�n� �e�x�e�r�t� �a� �r�e�a�s�o�n�a�b�l�e� �p�u�l�l� �o�n� �t�h�e� �b�r�e�e�c�h� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r�.� �I�f� �t�h�i�s� 
�f�a�i�l�s� �t�o� �r�e�l�i�e�v�e� �t�h�e� �s�e�i�z�e�d� �b�r�e�e�c�h�b�l�o�c�k�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� 
�p�e�r�s�o�n�n�e�l�.� �I�f� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �s�e�i�z�e�s� �w�h�e�n� �t�h�e� �w�e�a�p�o�n� �i�s� �l�o�a�d�e�d�,� �d�o� 
�n�o�t� �u�s�e� �t�h�e� �t�i�m�b�e�r�,� �b�u�t� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�1�1�4
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47. GUN RETURNS TO BATTERY WITH TOO GREAT A 
SHOCK.

�a�.� �T�h�e� �g�u�n� �r�e�t�u�r�n�i�n�g� �i�n�t�o� �b�a�t�t�e�r�y� �w�i�t�h� �t�o�o� �g�r�e�a�t� �a� �s�h�o�c�k� �m�a�y� �b�e� 
�c�a�u�s�e�d� �b�y� �e�i�t�h�e�r� �.�i�n�s�u�f�f�i�c�i�e�n�t� �o�i�l� �i�n� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�,� �e�x�c�e�s�s� �o�i�l� �i�n� �t�h�e� 
�c�o�u�n�t�e�r�r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�,� �c�h�a�n�g�e� �o�f� �v�i�s�c�o�s�i�t�y� �o�f� �o�i�l� �d�u�e� �t�o� �r�a�p�i�d� �f�i�r�i�n�g�,� 
�o�r� �a� �b�r�o�k�e�n� �r�e�p�l�e�n�i�s�h�e�r� �s�p�r�i�n�g�.

�b�.� �R�e�f�i�l�l� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �(�p�a�r�.� �7�9�)� �a�n�d� �d�r�a�i�n� �t�h�e� �r�e�s�e�r�v�e� �o�i�l� �o�f�f� 
�a�n�d� �r�e�f�i�l�l� �t�o� �n�o�r�m�a�l� �(�p�a�r�.� �8�0�)�.� �A�l�l�o�w� �m�e�c�h�a�n�i�s�m� �t�o� �c�o�o�l� �b�e�f�o�r�e� �c�o�n� 
�t�i�n�u�i�n�g� �f�i�r�i�n�g�.� �I�f� �t�h�i�s� �m�a�l�f�u�n�c�t�i�o�n� �i�s� �n�o�t� �t�h�e�n� �c�o�r�r�e�c�t� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� 
�m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�4�8�.� �G�U�N� �O�V�E�R�R�E�C�O�I�L�S�.

�a�.� �T�h�e� �g�u�n� �o�v�e�r�r�e�c�o�i�l�i�n�g� �(�f�i�g�s�.� �9�5� �a�n�d� �9�6�)� �m�a�y� �b�e� �c�a�u�s�e�d� �b�y� �i�n� 
�s�u�f�f�i�c�i�e�n�t� �o�i�l� �i�n� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r�,� �i�n�s�u�f�f�i�c�i�e�n�t� �g�a�s� �p�r�e�s�s�u�r�e� �i�n� �t�h�e� �r�e� 
�c�u�p�e�r�a�t�o�r�,� �o�r� �b�y� �m�a�l�f�u�n�c�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�b�l�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�.

�b�.� �R�e�f�i�l�l� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �(�p�a�r�.� �7�9�)�.� �I�f� �a�c�t�i�o�n� �i�s� �n�o�t� �n�o�r�m�a�l� �t�h�e�n� 
�n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�4�9�.� �G�U�N� �U�N�D�E�R�R�E�C�O�E�L�S�.
�a�.� �I�f� �t�h�e� �g�u�n� �u�n�d�e�r�r�e�c�o�i�l�s�,� �t�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �m�a�y� �n�o�t� �b�e� 

�w�a�r�m�e�d� �u�p� �a�n�d� �t�h�e� �o�i�l� �t�o�o� �t�h�i�c�k�.� �T�h�e� �g�u�n� �w�i�l�l� �r�e�c�o�i�l� �n�o�r�m�a�l�l�y� �a�f�t�e�r� 
�a� �f�e�w� �r�o�u�n�d�s�.

�b�.� �C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e� �t�h�e� �t�u�b�e� �b�e�a�r�i�n�g� �s�u�r�f�a�c�e�.� �I�f� �t�h�e� �b�e�a�r�i�n�g� 
�s�u�r�f�a�c�e� �i�s� �s�c�o�r�e�d�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

50. GUN WILL NOT RETURN TO BATTERY.

�a�.� �W�h�e�n� �t�h�e� �g�u�n� �d�o�e�s� �n�o�t� �r�e�t�u�r�n� �t�o� �b�a�t�t�e�r�y� �i�t� �m�a�y� �b�e� �c�a�u�s�e�d� 
�e�i�t�h�e�r� �b�y� �i�n�s�u�f�f�i�c�i�e�n�t� �o�i�l� �i�n� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �s�y�s�t�e�m� �o�r� �i�n�s�u�f�f�i�c�i�e�n�t� �g�a�s� 
�p�r�e�s�s�u�r�e�.

�b�.� �D�r�a�i�n� �o�f�f� �a�n�d� �r�e�f�i�l�l� �t�h�e� �o�i�l� �r�e�s�e�r�v�e�.� �I�f� �t�h�i�s� �d�o�e�s� �n�o�t� �c�o�r�r�e�c�t� �t�h�e� 
�a�c�t�i�o�n� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�5�1�.� �G�U�N� �S�L�O�W� �T�O� �R�E�T�U�R�N� �T�O� �B�A�T�T�E�R�Y� �W�H�E�N� �O�I�L� 
�I�N�D�I�C�A�T�I�O�N� �I�S� �N�O�R�M�A�L�.� �T�h�i�s� �c�o�n�d�i�t�i�o�n� �i�s� �c�a�u�s�e�d� �b�y� �i�n�s�u�f�f�i�c�i�e�n�t� 
�g�a�s� �p�r�e�s�s�u�r�e� �o�r� �e�x�c�e�s�s� �f�r�i�c�t�i�o�n� �i�n� �t�h�e� �p�a�c�k�i�n�g�s� �a�n�d� �c�a�n�n�o�t� �b�e� �c�o�r�r�e�c�t�e�d� 
�i�n� �t�h�e� �f�i�e�l�d�;� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�5�2�.� �U�N�E�V�E�N� �O�R� �J�E�R�K�Y� �R�E�C�O�I�L� �A�C�T�I�O�N�.
�a�.� �T�h�i�s� �c�o�n�d�i�t�i�o�n� �m�a�y� �b�e� �c�a�u�s�e�d� �b�y� �a�i�r� �h�a�v�i�n�g� �b�e�e�n� �a�d�m�i�t�t�e�d� �i�n�t�o� 

�t�h�e� �o�i�l�,� �l�a�c�k� �o�f� �l�u�b�r�i�c�a�t�i�o�n�,� �o�r� �s�c�o�r�i�n�g� �o�n� �t�h�e� �g�u�n� �s�l�i�d�e�s� �a�n�d� �c�r�a�d�l�e� 
�g�u�i�d�e�s�.� �E�v�i�d�e�n�c�e� �o�f� �a�i�r� �p�r�e�s�e�n�t� �i�s� �n�o�t�i�c�e�a�b�l�e� �b�y� �f�o�a�m�i�n�g� �o�r� �f�r�o�t�h�i�n�g� 
�o�f� �t�h�e� �o�i�l� �w�h�e�n� �i�t� �i�s� �b�l�e�d� �f�r�o�m� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r�.

�b�.� �I�f� �t�h�e�r�e� �i�s� �e�v�i�d�e�n�c�e� �o�f� �a�i�r� �i�n� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� 
�m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.� �I�n�s�p�e�c�t�,� �c�l�e�a�n�,� �a�n�d� �l�u�b�r�i�c�a�t�e� �t�h�e� �g�u�n� �s�l�i�d�e�s� 
�a�n�d� �c�r�a�d�l�e� �g�u�i�d�e�s�.

�1�1�5



�P�a�r�s�.� �5�3�-�5�5� �T�M� �9�-�3�5�0

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�5�3�.� �N�O� �S�O�U�N�D� �O�F� �A�I�R� �E�S�C�A�P�I�N�G� �F�R�O�M� �A�I�R� �R�E�L�I�E�F� 
�V�A�L�V�E� �I�N� �C�O�U�N�T�E�R�R�E�C�O�I�L� �H�E�A�D� �D�U�R�I�N�G� �C�O�U�N�T�E�R�-� 
�R�E�C�O�I�L�.

�a�.� �T�h�e� �a�i�r� �r�e�l�i�e�f� �v�a�l�v�e� �i�n� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �f�r�o�n�t� �h�e�a�d� 
�m�a�y� �b�e�c�o�m�e� �r�u�s�t�e�d� �s�h�u�t�,� �c�o�l�l�e�c�t� �f�o�r�e�i�g�n� �m�a�t�t�e�r� �u�n�d�e�r� �t�h�e� �s�e�a�t� �a�n�d� 
�p�r�e�v�e�n�t� �c�l�o�s�i�n�g�,� �h�a�v�e� �b�r�o�k�e�n� �v�a�l�v�e� �s�p�r�i�n�g� �o�r� �s�c�o�r�e�d� �s�e�a�t�.� �R�e�m�o�v�e� 
�a�n�d� �c�l�e�a�n� �t�h�e� �a�i�r� �r�e�l�i�e�f� �v�a�l�v�e�.

�b�.� �R�e�m�o�v�e� �s�e�t� �s�c�r�e�w�.� �R�e�m�o�v�e� �t�h�e� �g�u�i�d�e�,� �v�a�l�v�e� �s�p�r�i�n�g�,� �v�a�l�v�e�,� �a�n�d� 
�v�a�l�v�e� �h�o�u�s�i�n�g� �f�r�o�m� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �f�r�o�n�t� �h�e�a�d�.� �C�l�e�a�n� �a�n�d� 
�r�e�p�l�a�c�e� �b�r�o�k�e�n� �o�r� �d�a�m�a�g�e�d� �p�a�r�t�s�.� �R�e�a�s�s�e�m�b�l�e� �t�h�e� �r�e�l�i�e�f� �v�a�l�v�e� �b�a�c�k� 
�i�n� �t�h�e� �h�e�a�d� �t�a�k�i�n�g� �c�a�r�e� �t�o� �a�s�s�e�m�b�l�e� �p�a�r�t�s� �i�n� �t�h�e�i�r� �p�r�o�p�e�r� �o�r�d�e�r�.� �T�h�e� 
�c�o�u�n�t�e�r�r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �f�r�o�n�t� �h�e�a�d� �s�h�o�u�l�d� �n�o�t� �b�e� �r�e�m�o�v�e�d� �t�o� �c�l�e�a�n� �o�r� 
�r�e�p�a�i�r� �t�h�e� �r�e�l�i�e�f� �v�a�l�v�e�.

�5�4�.� �O�I�L� �I�N�D�E�X� �R�E�M�A�I�N�S� �S�T�A�T�I�O�N�A�R�Y� �W�H�E�N� �T�H�E� �R�E�-� 
�S�E�R�V�E� �I�S� �P�U�M�P�E�D� �I�N� �A�G�A�I�N�S�T� �E�V�I�D�E�N�T� �P�R�E�S�S�U�R�E�.� �T�h�e
�p�a�c�k�i�n�g� �i�s� �t�o�o� �t�i�g�h�t�,� �o�f� �t�h�e� �i�n�d�e�x� �i�s� �b�r�o�k�e�n� �o�r� �l�o�c�k�e�d� �b�y� �s�o�m�e� �f�o�r�e�i�g�n� 
�s�u�b�s�t�a�n�c�e�.� �D�r�a�i�n� �o�f�f� �a�l�l� �r�e�s�e�r�v�e� �o�i�l� �a�n�d� �r�e�f�i�l�l�.� �W�h�i�l�e� �i�n�j�e�c�t�i�n�g� �t�h�e� 
�o�i�l�,� �t�a�p� �t�h�e� �o�i�l� �i�n�d�e�x� �g�e�n�t�l�y� �w�i�t�h� �e�a�c�h� �s�t�r�o�k�e� �o�f� �t�h�e� �p�u�m�p�.� �I�f� �t�h�e� �o�i�l� 
�i�n�d�e�x� �f�a�i�l�s� �t�o� �m�o�v�e� �a�f�t�e�r� �a�p�p�r�o�x�i�m�a�t�e�l�y� �3�0�0� �s�t�r�o�k�e�s� �o�f� �t�h�e� �p�u�m�p�,� 
�r�e�f�e�r� �t�h�e� �m�a�t�t�e�r� �t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�5�5�.� �O�I�L� �L�E�A�K�A�G�E�.

�a�.� �O�i�l� �m�a�y� �b�e� �o�b�s�e�r�v�e�d� �t�o� �l�e�a�k� �f�r�o�m� �a�r�o�u�n�d� �t�h�e� �r�e�c�o�i�l� �r�o�d� �o�r� 
�c�o�u�n�t�e�r�r�e�c�o�i�l� �r�o�d� �s�t�u�f�f�i�n�g� �b�o�x�e�s�.� �R�e�e�s�t�a�b�l�i�s�h� �t�h�e� �c�o�r�r�e�c�t� �a�m�o�u�n�t� �o�f� 
�o�i�l� �i�n� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �(�p�a�r�.� �7�9�)� �a�n�d� �d�r�a�i�n� �a�n�d� �r�e�e�s�t�a�b�l�i�s�h� �t�h�e� �p�r�o�p�e�r� 
�o�i�l� �r�e�s�e�r�v�e� �(�p�a�r�.� �8�0�)�.� �I�f� �o�i�l� �h�a�s� �t�o� �b�e� �r�e�p�l�a�c�e�d� �i�n� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �a�n�d� 
�i�f� �t�h�e� �o�i�l� �r�e�s�e�r�v�e� �h�a�s� �t�o� �b�e� �r�e�e�s�t�a�b�l�i�s�h�e�d� �s�o� �o�f�t�e�n� �t�h�a�t� �i�t� �i�n�t�e�r�f�e�r�e�s� 
�w�i�t�h� �n�o�r�m�a�l� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �w�e�a�p�o�n�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� 
�p�e�r�s�o�n�n�e�l�.

�b�.� �O�i�l� �l�e�a�k�s� �f�r�o�m� �r�e�a�r� �o�f� �r�e�p�l�e�n�i�s�h�e�r�.� �W�h�e�t�h�e�r� �o�r� �n�o�t� �a� �s�e�r�i�o�u�s� 
�l�e�a�k� �e�x�i�s�t�s� �m�u�s�t� �b�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� 
�p�i�s�t�o�n� �a�n�d� �t�h�e� �f�r�e�q�u�e�n�c�y� �o�f� �r�e�f�i�l�l�i�n�g� �r�e�q�u�i�r�e�d� �i�n� �t�h�e� �r�e�c�o�i�l� �s�y�s�t�e�m�.� 
�T�h�e�r�e� �i�s� �n�o� �c�a�u�s�e� �f�o�r� �a�l�a�r�m� �s�h�o�u�l�d� �t�h�e� �o�i�l� �d�r�i�p� �r�a�p�i�d�l�y� �f�r�o�m� �t�h�e� �r�e�a�r� 
�o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �w�h�e�n� �t�h�e� �g�u�n� �i�s� �e�l�e�v�a�t�e�d�,� �p�r�o�v�i�d�e�d� �t�h�e� �c�r�a�d�l�e� �h�a�s� 
�b�e�e�n� �a�t� �a� �m�i�n�i�m�u�m� �e�l�e�v�a�t�i�o�n� �o�n� �t�h�e� �c�a�r�r�i�a�g�e� �f�o�r� �s�o�m�e� �t�i�m�e� �p�r�e�v�i�o�u�s� 
�l�y�.� �I�f� �o�i�l� �c�o�n�t�i�n�u�e�s� �t�o� �d�r�i�p�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�c�.� �O�i�l� �l�e�a�k�s� �f�r�o�m� �f�o�r�w�a�r�d� �e�n�d� �o�f� �c�o�u�n�t�e�r�r�e�c�o�i�l� �c�y�l�i�n�d�e�r�.� �B�l�a�c�k� 
�o�i�l� �a�p�p�e�a�r�i�n�g� �i�n� �f�r�o�n�t� �o�f� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �p�i�s�t�o�n� �i�s� �a� �n�o�r�m�a�l� �c�o�n�d�i�t�i�o�n� 
�d�u�e� �t�o� �l�u�b�r�i�c�a�t�i�o�n�.� �C�l�e�a�r� �o�i�l� �i�s� �a�n� �i�n�d�i�c�a�t�i�o�n� �o�f� �a� �l�e�a�k� �d�u�e� �t�o� �b�r�o�k�e�n� 
�p�a�c�k�i�n�g� �s�p�r�i�n�g�s� �o�r� �l�a�c�k� �o�f� �c�o�m�p�r�e�s�s�i�o�n� �o�n� �t�h�e� �s�p�r�i�n�g�.� �R�e�p�o�r�t� �l�e�a�k� �o�f� 
�c�l�e�a�r� �o�i�l� �t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�d�.� �E�x�c�e�s�s�i�v�e� �l�e�a�k�s� �f�r�o�m� �r�e�c�u�p�e�r�a�t�o�r� �a�n�d� �r�e�c�o�i�l� �f�i�l�l�i�n�g� �a�n�d� 
�d�r�a�i�n� �v�a�l�v�e�.� �S�t�i�c�k�i�n�g� �o�f� �v�a�l�v�e� �o�r� �d�e�f�e�c�t�i�v�e� �p�a�c�k�i�n�g�.� �R�e�p�o�r�t� �t�o� �o�r�d� 
�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�1�1�6



�T�M� �9�-�3�5�0� �P�a�r�s�.� �5�6�-�5�7

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�5�6�.� �P�O�S�I�T�I�O�N� �O�F� �R�E�P�L�E�N�I�S�H�E�R� �P�I�S�T�O�N� �D�O�E�S� �N�O�T� 
�C�H�A�N�G�E� �D�U�R�I�N�G� �C�O�N�T�I�N�U�E�D� �F�I�R�I�N�G�.� �R�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� 
�s�t�u�c�k�.� �D�r�a�i�n� �o�i�l� �f�r�o�m� �r�e�p�l�e�n�i�s�h�e�r� �t�h�r�o�u�g�h� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �r�e�l�e�a�s�e�.� 
�R�e�m�o�v�e� �p�l�u�g� �a�t� �b�r�e�e�c�h� �e�n�d� �o�f� �r�e�p�l�e�n�i�s�h�e�r�.� �I�n�s�e�r�t� �a� �b�l�o�c�k� �o�f� �h�a�r�d� 
�w�o�o�d� �i�n� �t�h�e� �r�e�a�r� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �a�g�a�i�n�s�t� �t�h�e� �p�i�s�t�o�n� �e�n�d�,� �a�n�d� �t�a�p� 
�w�i�t�h� �a� �h�a�m�m�e�r�.� �R�e�f�i�l�l� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�.� �(�I�f� �p�i�s�t�o�n� �d�o�e�s� �n�o�t� �m�o�v�e� �a�s� 
�o�i�l� �i�s� �p�u�m�p�e�d� �i�n�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.�)� �D�r�a�i�n� �o�i�l� 
�a�g�a�i�n�.� �I�f� �p�i�s�t�o�n� �m�o�v�e�s� �t�o�w�a�r�d� �m�u�z�z�l�e� �e�n�d� �o�f� �r�e�p�l�e�n�i�s�h�e�r�,� �r�e�f�i�l�l� �a�s� 
�p�r�e�s�c�r�i�b�e�d� �i�n� �p�a�r�a�g�r�a�p�h� �7�9�.� �I�f� �p�i�s�t�o�n� �d�o�e�s� �n�o�t� �m�o�v�e�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� 
�m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.� �I�f� �a� �g�u�n� �i�n� �t�h�e� �h�a�n�d�s� �o�f� �t�h�e� �u�s�i�n�g� �a�r�m�s� �i�s� 
�n�o�t� �b�e�i�n�g� �f�i�r�e�d�,� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �s�h�o�u�l�d� �b�e� �e�x�e�r�c�i�s�e�d� �a�s� �d�e�s�c�r�i�b�e�d� �a�b�o�v�e�,� 
�a�t� �l�e�a�s�t� �o�n�c�e� �a� �m�o�n�t�h�.� �T�h�e�r�e� �a�r�e� �t�w�o� �0�.�0�8�-�i�n�c�h� �(�2�-�m�m�)� �h�o�l�e�s� �i�n� �t�h�e� 

 "�r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� �g�u�i�d�e� �a�n�d� �o�n�e� �0�.�1�2�-�i�n�c�h� �(�3�-�m�m�)� �h�o�l�e� �i�n� �t�h�e� �r�e� 
�p�l�e�n�i�s�h�e�r� �c�y�l�i�n�d�e�r�,� �w�h�i�c�h� �a�r�e� �f�o�r� �t�h�e� �p�u�r�p�o�s�e� �o�f� �d�r�a�i�n�i�n�g� �t�h�e� �c�y�l�i�n�d�e�r� 
�o�f� �a�c�c�u�m�u�l�a�t�e�d� �w�a�t�e�r� �a�n�d� �o�i�l� �t�h�a�t� �h�a�s� �p�a�s�s�e�d� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� 
�a�n�d� �t�o� �p�r�o�v�i�d�e� �f�o�r� �t�h�e� �c�i�r�c�u�l�a�t�i�o�n� �o�f� �a�i�r� �t�h�r�o�u�g�h� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�.� �T�h�e� 
�t�w�o� �h�o�l�e�s� �i�n� �t�h�e� �p�i�s�t�o�n� �g�u�i�d�e� �a�r�e� �i�n� �t�h�e� �c�e�n�t�e�r� �o�f� �t�h�e� �t�e�a�t� �w�r�e�n�c�h� 
�h�o�l�e�s�.� �T�h�e� �c�y�l�i�n�d�e�r� �h�o�l�e� �i�s� �i�n� �t�h�e� �u�n�d�e�r�s�i�d�e� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �a�b�o�u�t� 
�1�%� �i�n�c�h�e�s� �f�r�o�m� �t�h�e� �r�e�a�r� �e�n�d�.� �I�t� �i�s� �v�e�r�y� �i�m�p�o�r�t�a�n�t� �t�h�a�t� �t�h�e�s�e� �h�o�l�e�s� 
�b�e� �k�e�p�t� �o�p�e�n�.� �T�h�e�y� �c�a�n� �b�e� �c�l�e�a�n�e�d� �w�i�t�h� �a� �s�m�a�l�l� �c�o�p�p�e�r� �w�i�r�e�.� �T�h�e� 
�w�a�l�l�s� �o�f� �a� �r�e�p�l�e�n�i�s�h�e�r� �s�h�o�u�l�d� �n�e�v�e�r� �b�e� �s�t�r�u�c�k� �w�i�t�h� �a� �h�a�m�m�e�r� �o�r� �a�n�y� 
�o�t�h�e�r� �a�r�t�i�c�l�e�.� �I�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �c�y�l�i�n�d�e�r� �b�e�c�o�m�e�s� �d�e�n�t�e�d� �i�n� �a�n�y� �w�a�y�,� 
�r�e�p�o�r�t� �t�h�e� �f�a�c�t� �t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�5�7�.� �M�A�L�F�U�N�C�T�I�O�N� �O�F� �B�R�A�K�E�S�.� 

�a�.� �B�r�a�k�e�s� �f�a�i�l� �t�o� �o�p�e�r�a�t�e�.

�(�1�)� �S�o�u�r�c�e� �o�f� �a�i�r� �s�u�p�p�l�y� �m�a�y� �b�e� �s�h�u�t� �o�f�f� �a�t� �p�r�i�m�e� �m�o�v�e�r�.� �O�p�e�n� 
�o�u�t�p�u�t� �c�o�c�k�s� �i�n� �a�i�r� �l�i�n�e�s� �a�t� �r�e�a�r� �o�f� �p�r�i�m�e� �m�o�v�e�r�.

�(�2�)� �R�e�s�e�r�v�o�i�r� �d�r�a�i�n� �c�o�c�k� �m�a�y� �b�e� �o�p�e�n�.� �C�l�o�s�e� �d�r�a�i�n� �c�o�c�k� �o�n� 
�r�e�s�e�r�v�o�i�r�.

�(�3�)� �D�i�r�t� �i�n� �t�h�e� �a�i�r� �l�i�n�e�s� �m�a�y� �l�o�d�g�e� �i�n� �t�h�e� �d�i�a�p�h�r�a�g�m� �s�e�a�t�s� �a�n�d� 
�o�b�s�t�r�u�c�t� �p�r�o�p�e�r� �s�e�a�t�i�n�g�,� �c�a�u�s�i�n�g� �l�e�a�k�a�g�e� �o�f� �a�i�r� �f�r�o�m� �t�h�e� �r�e�l�a�y� �v�a�l�v�e� 
�a�n�d� �e�m�e�r�g�e�n�c�y� �v�a�l�v�e� �e�x�h�a�u�s�t� �p�a�r�t�s�.� �A�i�r� �i�s� �e�x�h�a�u�s�t�e�d� �f�r�o�m� �t�h�e�s�e� 
�p�a�r�t�s� �o�n�l�y� �w�h�e�n� �t�h�e� �b�r�a�k�e� �p�e�d�a�l� �o�f� �t�h�e� �p�r�i�m�e� �m�o�v�e�r� �i�s� �b�e�i�n�g� �m�o�v�e�d�.� 
�S�e�r�i�o�u�s� �l�e�a�k�a�g�e� �o�f� �a�i�r� �f�r�o�m� �t�h�e�s�e� �p�a�r�t�s� �c�a�n� �b�e� �h�e�a�r�d�;� �s�m�a�l�l� �l�e�a�k�a�g�e� 
�c�a�n� �b�e� �d�e�t�e�c�t�e�d� �b�y� �s�m�e�a�r�i�n�g� �s�o�a�p� �s�u�d�s� �o�v�e�r� �t�h�e� �p�a�r�t�s�.� �R�e�f�e�r� �t�o� 
�o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�(�4�)� �T�h�e� �a�i�r� �l�i�n�e� �h�o�s�e� �c�o�u�p�l�i�n�g�s� �m�a�y� �b�e� �l�o�o�s�e� �o�r� �d�a�m�a�g�e�d� �o�r� �t�h�e� 
�a�i�r� �l�i�n�e�s� �m�a�y� �l�e�a�k�.� �T�i�g�h�t�e�n� �l�o�o�s�e� �c�o�u�p�l�i�n�g�s�.� �T�e�s�t� �f�o�r� �l�e�a�k�s� �w�i�t�h� 
�s�o�a�p� �s�u�d�s�.� �I�f� �d�a�m�a�g�e� �i�s� �d�i�s�c�o�v�e�r�e�d� �i�n� �a�i�r� �l�i�n�e� �t�u�b�e�,� �h�o�s�e�,� �o�r� �c�o�u�p�l�i�n�g�s�,� 
�r�e�f�e�r� �t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�b�.� �B�r�a�k�e� �r�u�n�s� �h�o�t�.

�(�1�)� �T�h�e� �s�l�a�c�k� �a�d�j�u�s�t�e�r� �m�a�y� �b�e� �i�m�p�r�o�p�e�r�l�y� �a�d�j�u�s�t�e�d�.� �A�d�j�u�s�t� 
�b�r�a�k�e�s� �(�p�a�r�.� �8�4�)�.

�u�r



�P�a�r�.� �5�7� �T�M� �9�-�3�5�0

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�(�2�)� �B�r�a�k�e� �p�a�r�t�s� �m�a�y� �b�e� �b�r�o�k�e�n� �o�r� �d�e�f�o�r�m�e�d�.� �R�e�f�e�r� �t�o� �o�r�d�n�a�n�c�e� 
�m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�(�3�)� �D�i�r�t� �o�r�'�r�u�s�t� �o�n� �l�i�n�k�a�g�e� �m�a�y� �c�a�u�s�e� �a�i�r� �b�r�a�k�e� �t�o� �d�r�a�g� �a�n�d� �r�u�n� 
�h�o�t�.� �C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e� �a�i�r� �b�r�a�k�e� �l�i�n�k�a�g�e�.

�c�.� �S�l�o�w� �b�r�a�k�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �s�l�o�w� �r�e�l�e�a�s�e�.
�(�1�)� �T�h�e� �s�l�a�c�k� �a�d�j�u�s�t�e�r� �m�a�y� �b�e� �o�u�t� �o�f� �a�d�j�u�s�t�m�e�n�t� �c�a�u�s�i�n�g� �t�r�a�v�e�l� 

�o�f� �c�h�a�m�b�e�r� �p�u�s�h� �r�o�d�.� �A�d�j�u�s�t� �b�r�a�k�e�s� �(�p�a�r�.� �8�4�)�.
�(�2�)� �T�h�e� �a�i�r� �f�i�l�t�e�r�s� �m�a�y� �b�e� �d�i�r�t�y�.� �C�l�e�a�n� �a�i�r� �f�i�l�t�e�r�s� �(�p�a�r�.� �8�4�)�.
�(�3�)� �T�h�e� �a�i�r� �t�u�b�i�n�g� �m�a�y� �b�e� �d�e�n�t�e�d� �o�r� �t�h�e� �a�i�r� �h�o�s�e� �m�a�y� �b�e� �k�i�n�k�e�d�.� 

�S�t�r�a�i�g�h�t�e�n� �k�i�n�k�e�d� �a�i�r� �h�o�s�e� �b�u�t�,� �i�f� �a�i�r� �t�u�b�i�n�g� �o�r� �h�o�s�e� �i�s� �d�a�m�a�g�e�d�,� �r�e�f�e�r� 
�t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.� �« "

�(�4�)� �D�i�r�t� �o�r� �r�u�s�t� �o�n� �l�i�n�k�a�g�e� �m�a�y� �r�e�t�a�r�d� �a�c�t�i�o�n� �o�f� �t�h�e� �a�i�r� �b�r�a�k�e�.� 
�C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e� �a�i�r� �b�r�a�k�e� �l�i�n�k�a�g�e�.

�d�.� �W�e�a�k� �b�r�a�k�i�n�g� �a�c�t�i�o�n�.

�(�1�)� �T�h�e� �b�r�a�k�e� �l�i�n�i�n�g� �m�a�y� �b�e� �w�o�r�n�,� �g�l�a�z�e�d�,� �o�r� �g�r�e�a�s�y�.� �R�e�f�e�r� �t�o� 
�o�r�d�n�a�n�c�e� �m�a�i�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�(�2�)� �T�h�e� �s�l�a�c�k� �a�d�j�u�s�t�e�r� �m�a�y� �b�e� �i�m�p�r�o�p�e�r�l�y� �a�d�j�u�s�t�e�d�.� �A�d�j�u�s�t� 
�b�r�a�k�e�s� �(�p�a�r�.� �8�4�)�.

�(�3�)� �T�h�e� �a�i�r� �l�i�n�e�s� �b�e�t�w�e�e�n� �t�h�e� �a�i�r� �r�e�s�e�r�v�o�i�r� �a�n�d� �.�t�h�e� �b�r�a�k�e� �p�u�s�h� 
�r�o�d� �d�i�a�p�h�r�a�g�m� �c�h�a�m�b�e�r� �m�a�y� �b�e� �r�e�s�t�r�i�c�t�e�d�.� �R�e�f�e�r� �t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e� 
�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�e�.� �I�n�t�e�r�m�i�t�t�e�n�t� �b�r�a�k�i�n�g�.
�(�1�)� �O�v�e�r�-�l�u�b�r�i�c�a�t�i�o�n� �o�f� �a�n�c�h�o�r� �p�i�n�s�,� �c�a�m�s�h�a�f�t�,� �o�r� �w�h�e�e�l� �b�e�a�r�i�n�g�s� 

�m�a�y� �c�a�u�s�e� �t�h�e� �b�r�a�k�e� �l�i�n�i�n�g� �t�o� �b�e�c�o�m�e� �g�r�e�a�s�y�.� �R�e�f�e�r� �t�o� �o�r�d�n�a�n�c�e� 
�m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�(�2�)� �S�l�a�c�k� �a�d�j�u�s�t�e�r� �m�a�y� �b�e� �i�m�p�r�o�p�e�r�l�y� �a�d�j�u�s�t�e�d�.� �A�d�j�u�s�t� �b�r�a�k�e�s� 
�(�p�a�r�.� �8�4�)�.� �*

�(�3�)� �T�h�e� �b�r�a�k�e� �d�r�u�m� �m�a�y� �b�e� �s�c�o�r�e�d�.� �R�e�f�e�r� �t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e� 
�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�(�4�)� �T�h�e� �w�h�e�e�l� �b�e�a�r�i�n�g�s� �m�a�y� �h�a�v�e� �e�x�c�e�s�s�i�v�e� �b�e�a�r�i�n�g� �p�l�a�y�.� �R�e�f�e�r� 
�t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�f�.� �B�r�a�k�e�s� �d�o� �n�o�t� �r�e�l�e�a�s�e�.
�(�1�)� �T�h�e� �a�i�r� �l�i�n�e� �h�o�s�e� �m�a�y� �b�e� �i�m�p�r�o�p�e�r�l�y� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �p�r�i�m�e� 

�m�o�v�e�r�.� �C�o�n�n�e�c�t� �t�h�e� �h�o�s�e� �c�o�u�p�l�i�n�g� �m�a�r�k�e�d� �"�S�E�R�V�I�C�E�"� �t�o� �t�h�e� �s�e�r�v�i�c�e� 
�(�l�e�f�t�)� �a�i�r� �l�i�n�e� �c�o�u�p�l�i�n�g� �o�n� �t�h�e� �p�r�i�m�e� �m�o�v�e�r� �a�n�d� �t�h�e� �h�o�s�e� �c�o�u�p�l�i�n�g� 
�m�a�r�k�e�d� �"�E�M�E�R�G�E�N�C�Y�"� �t�o� �t�h�e� �e�m�e�r�g�e�n�c�y� �(�r�i�g�h�t�)� �a�i�r� �l�i�n�e� �c�o�u�p�l�i�n�g� 
�o�n� �t�h�e� �p�r�i�m�e� �m�o�v�e�r�.

�(�2�)� �C�u�t�-�o�u�t� �c�o�c�k�s� �i�n� �t�h�e� �a�i�r� �l�i�n�e�s� �a�t� �t�h�e� �r�e�a�r� �o�f� �t�h�e� �p�r�i�m�e� �m�o�v�e�r� 
�m�a�y� �b�e� �c�l�o�s�e�d�.� �O�p�e�n� �t�h�e� �c�u�t�-�o�u�t� �c�o�c�k�s�.

�(�3�)� �A�i�r� �l�i�n�e� �t�u�b�i�n�g� �o�r� �h�o�s�e� �m�a�y� �b�e� �r�e�s�t�r�i�c�t�e�d�.� �C�h�e�c�k� �a�l�l� �t�u�b�i�n�g� 
�a�n�d� �h�o�s�e�.� �I�f� �d�a�m�a�g�e�d� �t�u�b�i�n�g� �o�r� �h�o�s�e� �i�s� �d�i�s�c�o�v�e�r�e�d�,� �r�e�f�e�r� �t�o� �o�r�d�n�a�n�c�e� 
�m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�1�1�8



�T�M� �9�-�3�5�0� �P�a�r�s�.� �5�7�-�5�8

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�(�4�)� �D�i�r�t� �o�r� �r�u�s�t� �o�n� �l�i�n�k�a�g�e� �m�a�y� �c�a�u�s�e� �f�a�i�l�u�r�e� �o�f� �a�i�r� �b�r�a�k�e� �t�o� �r�e� 
�l�e�a�s�e�.� �C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e� �a�i�r� �b�r�a�k�e� �l�i�n�k�a�g�e�.

�g�.� �D�r�a�g�g�i�n�g� �b�r�a�k�e�s�.�.
�(�1�)� �S�l�a�c�k� �a�d�j�u�s�t�e�r� �m�a�y� �b�e� �i�m�p�r�o�p�e�r�l�y� �a�d�j�u�s�t�e�d�.� �A�d�j�u�s�t� �b�r�a�k�e�s� 

�(�p�a�r�.� �8�4�)�.
�(�2�)� �T�h�e� �b�r�a�k�e� �p�u�s�h� �r�o�d� �d�i�a�p�h�r�a�g�m� �s�p�r�i�n�g�s� �m�a�y� �b�e� �d�e�f�e�c�t�i�v�e�.� 

�R�e�f�e�r� �t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.
�(�3�)� �D�i�r�t� �a�n�d� �r�u�s�t� �m�a�y� �c�a�u�s�e� �a�i�r� �b�r�a�k�e� �t�o� �d�r�a�g�.� �C�l�e�a�n� �a�n�d� �l�u�b�r�i� 

�c�a�t�e� �t�h�e� �a�i�r� �b�r�a�k�e� �l�i�n�k�a�g�e�.

�S�e�c�t�i�o�n� �X�V�I� 

�T�U�B�E� �A�N�D� �B�R�E�E�C�H� �R�I�N�G

�5�8�.� �G�E�N�E�R�A�L�.

�a�.� �T�h�e� �u�s�i�n�g� �a�r�m� �p�e�r�s�o�n�n�e�l� �a�r�e� �n�o�t� �p�e�r�m�i�t�t�e�d� �t�o� �d�o� �r�e�p�a�i�r� �w�o�r�k� 
�o�n� �t�h�e� �t�u�b�e� �o�r� �b�r�e�e�c�h� �r�i�n�g�.

�b�.� �T�h�e� �1�5�5�-�m�m� �g�u�n� �i�s� �f�i�t�t�e�d� �w�i�t�h� �l�o�n�g�i�t�u�d�i�n�a�l� �g�u�n� �s�l�i�d�e�s� �a�n�d� 
�b�e�a�r�i�n�g� �s�t�r�i�p�s�.� �A� �r�e�c�o�i�l� �s�c�a�l�e� �i�s� �f�a�s�t�e�n�e�d� �t�o� �t�h�e� �r�i�g�h�t�:�h�a�n�d� �s�i�d�e� �r�a�i�l�.� 
�T�h�e� �i�n�t�e�r�i�o�r� �s�u�r�f�a�c�e� �o�f� �t�h�e� �b�r�e�e�c�h� �r�e�c�e�s�s� �i�s� �t�h�r�e�a�d�e�d� �t�o� �r�e�c�e�i�v�e� �t�h�e� 
�b�r�e�e�c�h�b�l�o�c�k�.� �A�n� �e�x�t�e�n�s�i�o�n� �o�n� �t�h�e� �u�n�d�e�r�s�i�d�e� �o�f� �t�h�e� �b�r�e�e�c�h� �r�i�n�g� �f�o�r�m�s� 
�a� �r�e�c�o�i�l� �l�u�g� �b�y� �m�e�a�n�s� �o�f� �w�h�i�c�h� �t�h�e� �g�u�n� �i�s� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �r�e�c�o�i�l� 
�m�e�c�h�a�n�i�s�m�.� �A� �h�o�o�k� �o�n� �t�h�e� �u�n�d�e�r�s�i�d�e� �o�f� �t�h�e� �r�e�c�o�i�l� �l�u�g� �i�s� �u�s�e�d� �f�o�r� �r�e� 
�t�r�a�c�t�i�n�g� �t�h�e� �g�u�n� �f�r�o�m� �f�i�r�i�n�g� �p�o�s�i�t�i�o�n� �t�o� �t�h�e� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n�.� �L�e�v�e�l� 
�i�n�g� �p�l�a�t�e�s� �t�h�a�t� �i�n�c�l�u�d�e� �f�i�n�i�s�h�e�d� �s�e�a�t�s� �f�o�r� �t�h�e� �g�u�n�n�e�r�'�s� �q�u�a�d�r�a�n�t� �a�r�e� �s�e�t� 
�i�n� �t�h�e� �b�r�e�e�c�h� �r�i�n�g�.

�c�.� �M�a�i�n�t�e�n�a�n�c�e�.� �T�h�e� �b�o�r�e� �s�h�o�u�l�d� �b�e� �c�l�e�a�n�e�d� �a�s� �s�o�o�n� �a�s� �p�o�s�s�i�b�l�e� 
�a�f�t�e�r� �f�i�r�i�n�g�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �c�l�e�a�n�i�n�g� �a�f�t�e�r� �f�i�r�i�n�g� �i�s� �t�o� �r�e�m�o�v�e� �a�l�l� 
�p�o�w�d�e�r� �f�o�u�l�i�n�g� �a�n�d� �a�l�l� �t�r�a�c�e�s� �o�f� �r�e�s�i�d�u�e� �a�n�d� �p�r�i�m�e�r� �s�a�l�t�s� �w�h�i�c�h� �c�a�u�s�e� 
�c�o�r�r�o�s�i�o�n�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �c�l�e�a�n�i�n�g� �o�n� �s�u�b�s�e�q�u�e�n�t� �d�a�y�s� �i�s� �t�o� �r�e�m�o�v�e� 
�a�l�l� �e�v�i�d�e�n�c�e� �o�f� �s�w�e�a�t�i�n�g�.� �A� �c�l�e�a�n� �b�o�r�e� �h�a�s� �a� �u�n�i�f�o�r�m� �g�r�a�y� �a�p�p�e�a�r� 
�a�n�c�e�;� �d�o� �n�o�t� �a�t�t�e�m�p�t� �t�o� �o�b�t�a�i�n� �a� �b�r�i�g�h�t�,� �p�o�l�i�s�h�e�d� �f�i�n�i�s�h�.� �D�o� �n�o�t� �t�r�y� 
�t�o� �r�e�m�o�v�e� �c�o�p�p�e�r� �f�o�u�l�i�n�g�.� �S�w�a�b� �t�h�e� �b�o�r�e� �w�i�t�h� �o�n�e� �o�f� �t�h�e� �s�o�l�u�t�i�o�n�s� 
�m�e�n�t�i�o�n�e�d� �b�e�l�o�w�,� �a�n�d� �i�n� �o�r�d�e�r� �o�f� �p�r�e�f�e�r�e�n�c�e� �a�s� �l�i�s�t�e�d�.� �U�s�e� �s�w�a�b� �o�f� 
�b�u�r�l�a�p� �w�o�u�n�d� �a�r�o�u�n�d� �t�h�e� �e�n�d� �o�f� �t�h�e� �b�o�r�e� �c�l�e�a�n�i�n�g� �b�r�u�s�h�.

�(�1�)� �R�I�F�L�E� �B�O�R�E� �C�L�E�A�N�E�R�,� �I�F� �A�V�A�I�L�A�B�L�E�.
�(�a�)� �T�h�o�r�o�u�g�h�l�y� �c�l�e�a�n� �a�f�t�e�r� �f�i�r�i�n�g�,� �w�h�e�n� �t�h�e� �t�u�b�e� �h�a�s� �c�o�o�l�e�d� �s�u�f� 

�f�i�c�i�e�n�t�l�y� �t�o� �t�o�u�c�h� �w�i�t�h� �t�h�e� �b�a�r�e� �h�a�n�d�,� �a�n�d� �f�o�r� �2� �c�o�n�s�e�c�u�t�i�v�e� �d�a�y�s� �t�h�e�r�e� 
�a�f�t�e�r�,� �w�i�t�h� �u�n�d�i�l�u�t�e�d� �c�l�e�a�n�e�r�.� �M�a�k�e� �s�u�r�e� �a�l�l� �s�u�r�f�a�c�e�s�,� �i�n�c�l�u�d�i�n�g� �t�h�e� 
�r�i�f�l�i�n�g�,� �a�r�e� �w�e�l�l� �c�o�a�t�e�d�,� �b�u�t� �d�o� �n�o�t� �w�i�p�e� �d�r�y�.� �O�n� �t�h�e� �t�h�i�r�d� �d�a�y� �a�f�t�e�r� 
�f�i�r�i�n�g�,� �c�l�e�a�n� �t�h�e� �b�o�r�e� �a�g�a�i�n� �w�i�t�h� �r�i�f�l�e� �b�o�r�e� �c�l�e�a�n�e�r�.� �I�f� �t�h�e� �w�e�a�p�o�n� 
�w�i�l�l� �p�r�o�b�a�b�l�y� �b�e� �f�i�r�e�d� �w�i�t�h�i�n� �t�h�e� �n�e�x�t� �2�4� �h�o�u�r�s�,� �d�o� �n�o�t� �w�i�p�e� �d�r�y�;� �b�u�t
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�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e ��-�M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�i�f� �i�t� �w�i�l�l� �n�o�t� �b�e� �f�i�r�e�d� �w�i�t�h�i�n� �t�h�a�t� �t�i�m�e�,� �w�i�p�e� �d�r�y� �a�n�d� �c�o�a�t� �w�i�t�h� �t�h�e� �p�r�e� 
�s�c�r�i�b�e�d� �o�i�l�.

�(�b�)� �W�h�e�n� �t�h�e� �p�i�e�c�e� �i�s� �n�o�t� �b�e�i�n�g� �f�i�r�e�d�,� �r�e�n�e�w� �t�h�e� �o�i�l� �f�i�l�m� �d�a�i�l�y�.� 
�E�v�e�r�y� �5� �d�a�y�s�,� �c�l�e�a�n� �t�h�e� �b�o�r�e� �w�i�t�h� �r�i�f�l�e� �b�o�r�e� �c�l�e�a�n�e�r�,� �w�i�p�e� �d�r�y�,� �a�n�d� 
�r�e�o�i�l�.

�N�O�T�E�:� �W�h�e�n� �n�e�c�e�s�s�a�r�y� �t�o� �c�o�n�s�e�r�v�e� �t�h�e� �s�u�p�p�l�y�,� �t�h�e� �c�l�e�a�n�e�r� �m�a�y� 
�b�e� �d�i�l�u�t�e�d� �u�p� �t�o� �5�0� �p�e�r�c�e�n�t� �w�i�t�h� �w�a�t�e�r� �w�i�t�h�o�u�t� �r�e�d�u�c�i�n�g� �t�h�e� �c�l�e�a�n�i�n�g� 
�a�c�t�i�o�n� �m�a�t�e�r�i�a�l�l�y�,� �p�r�o�v�i�d�e�d� �p�r�e�v�a�i�l�i�n�g� �t�e�m�p�e�r�a�t�u�r�e�s� �a�r�e� �a�b�o�v�e� �+�3�2�°� 
�F�.� �H�o�w�e�v�e�r�,� �w�h�e�n� �t�h�e� �p�r�o�d�u�c�t� �i�s� �d�i�l�u�t�e�d�,� �t�h�e� �r�u�s�t�-�p�r�e�v�e�n�t�i�v�e� �q�u�a�l�i� 
�t�i�e�s� �a�r�e� �s�o� �r�e�d�u�c�e�d� �t�h�a�t� �t�h�e� �s�u�r�f�a�c�e�s� �c�l�e�a�n�e�d� �m�u�s�t� �b�e� �d�r�i�e�d� �t�h�o�r�o�u�g�h�l�y� 
�a�n�d� �o�i�l�e�d�.

�(�2�)� �S�O�D�A�-�A�S�H�.
�(�a�)� �S�w�a�b� �t�h�e� �b�o�r�e� �i�m�m�e�d�i�a�t�e�l�y� �a�f�t�e�r� �f�i�r�i�n�g�,� �w�h�i�l�e� �t�h�e� �t�u�b�e� �i�s� �s�t�i�l�l� 

�h�o�t�,� �a�n�d� �d�a�i�l�y� �t�h�e�r�e�a�f�t�e�r� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �3� �d�a�y�s�,� �w�i�t�h� �a� �s�o�l�u�t�i�o�n� �o�f� 
�V�z� �p�o�u�n�d� �o�f� �s�o�d�a�-�a�s�h� �t�o� �e�a�c�h� �g�a�l�l�o�n� �o�f� �w�a�r�m� �w�a�t�e�r�.� �W�h�e�n� �a�l�l� �p�o�w�d�e�r� 
�f�o�u�l�i�n�g� �h�a�s� �b�e�e�n� �r�e�m�o�v�e�d�,� �r�i�n�s�e� �w�i�t�h� �c�l�e�a�r� �w�a�t�e�r�,� �d�r�y� �t�h�o�r�o�u�g�h�l�y� 
�w�i�t�h� �c�l�e�a�n� �b�u�r�l�a�p�,� �a�n�d� �o�i�l�.

�(�b�)� �W�h�e�n� �t�h�e� �p�i�e�c�e� �i�s� �n�o�t� �b�e�i�n�g� �f�i�r�e�d�,� �r�e�n�e�w� �t�h�e� �o�i�l� �f�i�l�m� �d�a�i�l�y�.� 
�E�v�e�r�y� �5� �d�a�y�s�,� �c�l�e�a�n� �t�h�e� �b�o�r�e� �w�i�t�h� �d�r�y�-�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t�,� �w�i�p�e� �d�r�y�,� �a�n�d� 
�r�e�o�i�l�.

�(�3�)� �W�H�I�T�E� �C�A�S�T�I�L�E� �S�O�A�P� �O�R� �I�S�S�U�E� �S�O�A�P�.� �P�r�e�p�a�r�e� �a� �s�o�l�u�t�i�o�n� �b�y� 
�s�h�a�v�i�n�g� �1� �p�o�u�n�d� �o�f� �s�o�a�p� �i�n�t�o� �4� �g�a�l�l�o�n�s� �o�f� �w�a�t�e�r� �(�p�r�e�f�e�r�a�b�l�y� �w�a�r�m� 
�w�a�t�e�r�,� �t�o� �d�i�s�s�o�l�v�e� �t�h�e� �s�o�a�p� �m�o�r�e� �r�e�a�d�i�l�y�)� �a�n�d� �f�o�l�l�o�w� �t�h�e� �s�a�m�e� �p�r�o� 
�c�e�d�u�r�e� �a�s� �i�n� �(�2�)�,� �a�b�o�v�e�.

�C�A�U�T�I�O�N�:� �W�h�e�n� �i�s�s�u�e� �s�o�a�p� �i�s� �u�s�e�d�,� �s�p�e�c�i�a�l� �c�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� 
�t�o� �r�i�n�s�e� �t�h�e� �b�o�r�e� �t�h�o�r�o�u�g�h�l�y� �a�f�t�e�r� �c�l�e�a�n�i�n�g�,� �b�e�c�a�u�s�e� �t�h�e� �s�o�a�p� �m�a�y� 
�c�o�n�t�a�i�n� �f�r�e�e� �c�a�u�s�t�i�c� �w�h�i�c�h� �w�i�l�l� �c�a�u�s�e� �c�o�r�r�o�s�i�o�n� �i�f�~�n�o�t� �r�e�m�o�v�e�d� �c�o�m� 
�p�l�e�t�e�l�y�.

�(�4�)� �H�O�T� �W�A�T�E�R�.� �A�s� �a� �t�e�m�p�o�r�a�r�y� �m�e�a�s�u�r�e� �a�f�t�e�r� �f�i�r�i�n�g�,� �t�h�e� �b�o�r�e� 
�m�a�y� �b�e� �c�l�e�a�n�e�d� �b�y� �s�w�a�b�b�i�n�g� �w�i�t�h� �q�u�a�n�t�i�t�i�e�s� �o�f� �h�o�t� �w�a�t�e�r� �w�h�i�l�e� �t�h�e� 
�b�o�r�e� �i�s� �s�t�i�l�l� �h�o�t�.� �D�r�y� �t�h�e� �b�o�r�e� �t�h�o�r�o�u�g�h�l�y� �a�f�t�e�r� �c�l�e�a�n�i�n�g� �a�n�d� �c�o�a�t� 
�w�i�t�h� �o�i�l� �i�m�m�e�d�i�a�t�e�l�y�,� �t�o� �p�r�e�v�e�n�t� �r�u�s�t�i�n�g�.� �A�s� �s�w�a�b�b�i�n�g� �w�i�t�h� �h�o�t� 
�w�a�t�e�r� �m�a�y� �n�o�t� �r�e�m�o�v�e� �a�l�l� �t�h�e� �p�r�i�m�e�r� �s�a�l�t�s� �o�r� �p�o�w�d�e�r� �r�e�s�i�d�u�e�,� �c�l�e�a�n� 
�t�h�e� �b�o�r�e� �a�s� �s�o�o�n� �a�s� �p�o�s�s�i�b�l�e� �t�h�e�r�e�a�f�t�e�r� �b�y� �o�n�e� �o�f� �t�h�e� �p�r�e�f�e�r�r�e�d� �m�e�t�h�o�d�s� 
�i�n� �(�1�)�,� �(�2�)�,� �o�r� �(�3�)�,� �a�b�o�v�e�.

�S�e�c�t�i�o�n� �X�V�I�I� 

�B�R�E�E�C�H� �M�E�C�H�A�N�I�S�M� 

�5�9�.� �G�E�N�E�R�A�L�.

�a�.� �T�h�e� �b�r�e�e�c�h� �e�n�d� �o�f� �t�h�e� �g�u�n� �o�r� �p�o�w�d�e�r� �c�h�a�m�b�e�r� �i�s� �o�p�e�n�e�d� �f�o�r� 
�l�o�a�d�i�n�g� �a�n�d� �c�l�o�s�e�d� �a�n�d� �s�e�a�l�e�d� �f�o�r� �f�i�r�i�n�g� �b�y� �m�e�a�n�s� �o�f� �t�h�e� �b�r�e�e�c�h� �m�e�c�h�a� 
�n�i�s�m�.� �T�h�e� �c�a�r�r�i�e�r�-�s�u�p�p�o�r�t�e�d� �b�r�e�e�c�h�b�l�o�c�k� �i�s� �t�h�e� �p�r�i�n�c�i�p�a�l� �p�a�r�t� �o�f� �t�h�e� 
�b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m�.� �T�h�e� �a�s�s�o�c�i�a�t�e�d� �m�e�c�h�a�n�i�s�m�s� �w�i�t�h� �t�h�e�i�r� �r�e�l�a�t�e�d
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�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�p�a�r�t�s� �a�r�e�:� �t�h�e� �b�r�e�e�c�h� �o�p�e�r�a�t�i�n�g� �m�e�c�h�a�n�i�s�m�,� �o�b�t�u�r�a�t�o�r� �m�e�c�h�a�n�i�s�m�,� 
�c�o�u�n�t�e�r�b�a�l�a�n�c�e� �a�n�d� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �(�f�i�g�s�.� �7�9� �a�n�d� �8�0�)�.

�(�1�)� �T�h�e� �p�r�i�n�c�i�p�a�l� �p�a�r�t� �o�f� �t�h�e� �b�r�e�e�c�h� �o�p�e�r�a�t�i�n�g� �m�e�c�h�a�n�i�s�m� �i�s� �t�h�e� 
�b�r�e�e�c�h�b�l�o�c�k� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r�.� �B�y� �m�e�a�n�s� �o�f� �t�h�i�s� �l�e�v�e�r� �t�h�e� �b�r�e�e�c�h� 
�m�e�c�h�a�n�i�s�m� �i�s� �r�o�t�a�t�e�d� �f�r�o�m� �i�t�s� �f�u�l�l�y� �l�o�c�k�e�d� �t�o� �i�t�s� �f�u�l�l�y� �u�n�l�o�c�k�e�d� �p�o�s�i� 
�t�i�o�n�.� �T�h�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �i�s� �t�h�e�n� �s�w�u�n�g� �o�u�t� �o�f� �t�h�e� �b�r�e�e�c�h� �r�e�c�e�s�s� 
�l�e�a�v�i�n�g� �t�h�e� �p�o�w�d�e�r� �c�h�a�m�b�e�r� �c�l�e�a�r� �f�o�r� �l�o�a�d�i�n�g�.� �A�f�t�e�r� �l�o�a�d�i�n�g� �t�h�e� 
�b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �i�s� �s�w�u�n�g� �a�r�o�u�n�d� �o�n� �i�t�s� �c�a�r�r�i�e�r� �i�n�t�o� �t�h�e� �b�r�e�e�c�h� 
�r�e�c�e�s�s� �a�n�d� �r�o�t�a�t�e�d� �a�n�d� �l�o�c�k�e�d� �i�n� �i�t�s� �f�u�l�l�y� �c�l�o�s�e�d� �p�o�s�i�t�i�o�n� �b�y� �m�e�a�n�s� 
�o�f� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �a�n�d� �i�t�s� �a�c�t�u�a�t�e�d� �p�a�r�t�s�.

�(�2�)� �T�h�e� �o�b�t�u�r�a�t�o�r� �m�e�c�h�a�n�i�s�m� �(�f�i�g�.� �8�1�)� �i�s� �h�o�u�s�e�d� �i�n� �t�h�e� �b�r�e�e�c�h� 
�b�l�o�c�k�.� �T�h�e� �o�b�t�u�r�a�t�o�r� �m�e�c�h�a�n�i�s�m� �s�e�a�l�s� �t�h�e� �b�r�e�e�c�h�,� �t�h�e�r�e�b�y� �p�r�e�v�e�n�t�i�n�g� 
�t�h�e� �r�e�a�r�w�a�r�d� �e�s�c�a�p�e� �o�f� �t�h�e� �p�o�w�d�e�r� �g�a�s�e�s�.� �A�s� �t�h�e� �p�o�w�d�e�r� �c�h�a�r�g�e� �i�s� 
�i�g�n�i�t�e�d�,� �t�h�e� �p�r�e�s�s�u�r�e� �a�g�a�i�n�s�t� �t�h�e� �s�p�i�n�d�l�e� �h�e�a�d� �c�o�m�p�r�e�s�s�e�s� �t�h�e� �g�a�s� 
�c�h�e�c�k� �p�a�d�,� �e�x�p�a�n�d�i�n�g� �i�t� �a�n�d� �t�h�e� �s�p�l�i�t� �r�i�n�g�s� �t�o� �e�f�f�e�c�t�i�v�e�l�y� �s�e�a�l� �t�h�e� �r�e�a�r� 
�o�f� �t�h�e� �p�o�w�d�e�r� �c�h�a�m�b�e�r�.� �T�h�e� �o�b�t�u�r�a�t�o�r� �a�s�s�e�m�b�l�y� �u�s�e�d� �w�i�t�h� �t�h�e� �f�i�r�i�n�g� 
�m�e�c�h�a�n�i�s�m� �M�1�7� �i�s� �t�h�e� �s�a�m�e� �a�s� �t�h�a�t� �u�s�e�d� �w�i�t�h� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� 
�M�l� �e�x�c�e�p�t� �f�o�r� �t�h�e� �s�p�i�n�d�l�e� �p�l�u�g�.� �N�O�T�E�:� �T�h�e�r�e� �a�r�e� �t�w�o� �t�y�p�e�s� �o�f� 
�g�a�s� �c�h�e�c�k� �p�a�d�s� �w�h�i�c�h� �m�a�y� �b�e� �i�s�s�u�e�d� �l�o�r� �u�s�e� �w�i�t�h� �t�h�i�s� �m�a�t�e�r�i�e�l�.� �T�h�e� 
�o�l�d� �t�y�p�e� �p�a�d�s� �c�o�n�s�i�s�t�e�d� �o�f� �a� �d�e�n�s�e� �r�u�b�b�e�r�-�l�i�k�e� �c�o�m�p�o�u�n�d� �e�n�c�a�s�e�d� �i�n� 
�a� �w�i�r�e� �m�e�s�h� �a�n�d� �a�s�b�e�s�t�o�s� �c�o�v�e�r�i�n�g�.� �T�h�e� �n�e�w� �g�a�s� �c�h�e�c�k� �p�a�d� �a�r�e� �s�o�l�i�d� 
�N�e�o�p�r�e�n�e� �r�u�b�b�e�r� �c�o�n�t�a�i�n�i�n�g� �n�o� �m�e�t�a�l� �o�r� �a�s�b�e�s�t�o�s� �c�o�v�e�r�i�n�g�.

�(�3�)� �T�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �m�e�c�h�a�n�i�s�m� �(�f�i�g�.� �8�5�)� �i�s� �p�r�o�v�i�d�e�d� �t�o� 
�f�a�c�i�l�i�t�a�t�e� �o�p�e�n�i�n�g� �t�h�e�'� �b�r�e�e�c�h�,� �t�o� �p�r�o�v�i�d�e� �g�r�e�a�t�e�r� �e�a�s�e� �i�n� �c�l�o�s�i�n�g� �t�h�e� 
�b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m�,� �p�a�r�t�i�c�u�l�a�r�l�y� �a�t� �g�r�e�a�t�e�r� �a�n�g�l�e�s� �o�f� �e�l�e�v�a�t�i�o�n�,� �a�n�d� 
�a�l�s�o� �t�o� �h�o�l�d� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �b�a�c�k� �t�o� �k�e�e�p� �t�h�e� �b�r�e�e�c�h� �f�u�l�l�y� �o�p�e�n� �f�o�r� 
�l�o�a�d�i�n�g�.� �T�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �m�e�c�h�a�n�i�s�m� �c�o�m�p�e�n�s�a�t�e�s� �f�o�r� �t�h�e� �e�f�f�e�c�t� 
�o�f� �g�r�a�v�i�t�y� �i�n� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m�,� �t�h�e�r�e�b�y� �m�a�k�i�n�g� 
�i�t� �e�a�s�i�e�r� �t�o� �o�p�e�n� �a�n�d� �c�l�o�s�e�.� �S�o�m�e� �e�a�r�l�y� �m�o�d�e�l�s� �a�r�e� �e�q�u�i�p�p�e�d� �w�i�t�h� �a� 
�r�e�g�u�l�a�t�i�n�g� �d�e�v�i�c�e� �a�s� �a�n� �e�x�t�e�n�s�i�o�n� �o�f� �t�h�e� �h�i�n�g�e� �p�i�n�.� �B�y� �r�o�t�a�t�i�n�g� �t�h�e� 
�c�o�u�n�t�e�r�b�a�l�a�n�c�e� �r�e�g�u�l�a�t�i�n�g� �s�c�r�e�w�,� �t�h�e� �t�e�n�s�i�o�n� �o�f� �t�h�e� �s�p�r�i�n�g� �c�a�n� �b�e� 
�i�n�c�r�e�a�s�e�d� �o�r� �d�e�c�r�e�a�s�e�d� �t�o� �s�u�i�t� �t�h�e� �a�n�g�l�e� �o�f� �f�i�r�e�.

�(�4�)� �T�h�r�o�u�g�h� �t�h�e� �a�c�t�i�o�n� �o�f� �t�h�e� �l�a�n�y�a�r�d� �o�p�e�r�a�t�i�n�g� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� 
�a�t�t�a�c�h�e�d� �t�o� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �h�o�u�s�i�n�g� �i�n� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k�,� �t�h�e� �f�i�r�i�n�g� 
�p�i�n� �i�s� �a�c�t�u�a�t�e�d� �a�n�d� �s�t�r�i�k�e�s� �t�h�e� �p�r�i�m�e�r�,�,� �t�h�e�r�e�b�y� �f�i�r�i�n�g� �t�h�e� �p�i�e�c�e�.

�6�0�.� �D�I�S�A�S�S�E�M�B�L�Y� �O�F� �B�R�E�E�C�H� �M�E�C�H�A�N�I�S�M�.
�a�.� �R�e�m�o�v�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �h�o�u�s�i�n�g� �a�s�s�e�m�b�l�y�.

�W�i�t�h� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�m�o�v�e�d� �a�n�d� �t�h�e� �b�r�e�e�c�h� �o�p�e�n�,� �r�e�m�o�v�e� 
�t�h�e� �t�w�o� �s�c�r�e�w�s� �a�n�d� �w�a�s�h�e�r�s� �w�h�i�c�h� �s�e�c�u�r�e� �h�o�u�s�i�n�g� �a�s�s�e�m�b�l�y� �t�o� �c�a�r�r�i�e�r�,� 
�u�s�i�n�g� �a� �s�c�r�i�b�e� �o�r� �t�h�i�n�-�b�l�a�d�e�d� �k�n�i�f�e�;� �p�u�s�h� �d�e�t�e�n�t� �a�w�a�y� �f�r�o�m� �l�o�c�k�,� �t�u�r�n� 
�l�o�c�k� �t�o� �l�e�f�t� �a�n�d� �w�i�t�h�d�r�a�w� �i�t�.� �R�e�m�o�v�e� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �h�o�u�s�i�n�g� �a�s� 
�s�e�m�b�l�y�.

�b�.� �R�e�m�o�v�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� �h�o�u�s�i�n�g� �a�s�s�e�m�b�l�y� �a�n�d� 
�o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �a�s�s�e�m�b�l�y�.� �U�n�s�c�r�e�w� �a�n�d� �r�e�m�o�v�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m
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�T�M� �9�-�3�5�0� �P�a�r�t�.� �6�0�-�6�1

�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�o�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_

�r�e�c�e�i�v�e�r� �h�o�u�s�i�n�g� �a�s�s�e�m�b�l�y� �w�h�i�l�e� �h�o�l�d�i�n�g� �m�u�s�h�r�o�o�m�-�h�e�a�d� �a�g�a�i�n�s�t� 
�b�r�e�e�c�h�b�l�o�c�k�.� �P�u�s�h� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �b�a�c�k� �t�h�r�o�u�g�h� �t�h�e� �c�a�r�r�i�e�r� �W�i�t�h� �a� 
�h�a�m�m�e�r� �h�a�n�d�l�e�.� �W�i�t�h�d�r�a�w� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e�,� �s�p�l�i�t� �r�i�n�g�s�,� �i�n�n�e�r� �r�i�n�g�,� 
�g�a�s� �c�h�e�c�k� �p�a�d�,� �a�n�d� �n�l�l�i�n�g�-�i�n� �d�i�s�k� �f�r�o�m� �b�r�e�e�c�h�b�l�o�c�k�.� �R�e�m�o�v�e� �s�p�r�i�n�g� 
�f�r�o�m� �c�a�r�r�i�e�r�.� �C�A�U�T�I�O�N�:� �J�V�e�v�e�r� �u�n�s�c�r�e�w� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� 
�h�o�u�s�i�n�g� �a�s�s�e�m�b�l�y� �f�r�o�m� �i�t�s� �p�o�s�i�t�i�o�n� �o�n� �r�e�a�r� �e�n�d� �o�f� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� 
�u�n�t�i�l� �b�r�e�e�c�h� �h�a�s� �b�e�e�n� �o�p�e�n�e�d�.

�c�.� �R�e�m�o�v�e� �b�r�e�e�c�h�b�l�o�c�k� �a�s�s�e�m�b�l�y�.� �R�e�m�o�v�e� �s�c�r�e�w�s� �f�r�o�m� �a�r�c� �a�n�d� 
�b�r�e�e�c�h� �r�i�n�g�.� �R�e�m�o�v�e� �a�r�c�.� �S�l�i�d�e� �a� �w�o�o�d� �p�o�l�e�,� �!�3�/�4�-�i�n�c�h� �d�i�a�m�e�t�e�r� �b�y� 
�4� �f�e�e�t� �l�o�n�g�,� �t�h�r�o�u�g�h� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k�.� �W�i�t�h� �o�n�e� �m�a�n� �h�o�l�d�i�n�g� �t�h�e� �p�o�l�e� 
�a�n�d� �a�n�o�t�h�e�r� �w�o�r�k�i�n�g� �t�h�e� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �u�p� �a�n�d� �d�o�w�n�,� �a�n�d� �a�t� �t�h�e� 
�s�a�m�e� �t�i�m�e� �p�u�s�h�i�n�g� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �b�a�c�k� �o�n� �t�h�e� �p�o�l�e�,� �r�e�m�o�v�e� �t�h�e� 
�b�r�e�e�c�h�b�l�o�c�k� �C�a�r�e�f�u�l�l�y� �l�i�f�t� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �(�o�n� �p�o�l�e�)� �a�w�a�y� �f�r�o�m� �t�h�e� 
�b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r�.

�d�.� �R�e�m�o�v�e� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �a�s�s�e�m�b�l�y�.� �R�e�m�o�v�e� �p�i�n� �f�r�o�m� �b�r�e�e�c�h� 
�b�l�o�c�k� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �b�e�a�r�i�n�g� �r�e�t�a�i�n�i�n�g� �b�o�l�t� �a�n�d� �r�e�m�o�v�e� �b�o�l�t� �W�o�r�k� 
�o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �u�p� �a�n�d� �d�o�w�n� �e�a�s�i�l�y�,� �a�n�d�,� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �p�u�l�l� �o�u�t� 
�o�n� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �t�o� �r�e�m�o�v�e� �c�r�o�s�s�h�e�a�d�.� �S�w�i�n�g� �t�h�e� �c�a�r�r�i�e�r� �t�o� �c�l�o�s�e�d� 
�p�o�s�i�t�i�o�n� �a�n�d� �w�i�t�h�d�r�a�w� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r�,� �b�e�a�r�i�n�g�,� �a�n�d� �c�r�a�n�k�s�h�a�f�t� �f�r�o�m� 
�c�a�r�r�i�e�r�.

�e�.� �R�e�p�l�a�c�e� �a�l�l� �d�a�m�a�g�e�d� �a�n�d� �w�o�r�n� �p�a�r�t�s� �r�e�p�l�a�c�e�d� �i�n� �f�i�r�s�t� �a�n�d� 
�s�e�c�o�n�d� �e�c�h�e�l�o�n�,� �a�n�d� �r�e�f�e�r� �t�o� �h�i�g�h�e�r� �a�u�t�h�o�r�i�t�y� �f�o�r� �r�e�p�l�a�c�e�m�e�n�t� �o�f� �o�t�h�e�r� 
�w�o�r�n� �o�r� �d�a�m�a�g�e�d� �p�a�r�t�s�.� �C�l�e�a�n� �a�n�d� �l�u�b�r�i�c�a�t�e�.

�6�1�.� �A�S�S�E�M�B�L�Y� �O�F� �B�R�E�E�C�H� �M�E�C�H�A�N�I�S�M�.� 
�a�.� �I�n�s�t�a�l�l� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �a�s�s�e�m�b�l�y�.
�(�1�)� �L�u�b�r�i�c�a�t�e� �o�u�t�s�i�d�e� �s�u�r�f�a�c�e� �o�f� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �b�e�a�r�i�n�g� �a�n�d� 

�b�e�a�r�i�n�g� �o�p�e�n�i�n�g� �i�n� �b�r�e�e�c�h�b�l�o�c�k� �w�i�t�h� �o�i�l�.� �S�l�i�d�e� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �a�s� 
�s�e�m�b�l�y� �i�n�t�o� �o�p�e�n�i�n�g� �i�n� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r� �a�n�d� �s�w�i�n�g� �c�a�r�r�i�e�r� �t�o� �o�p�e�n� 
�p�o�s�i�t�i�o�n�.

�(�2�)� �L�u�b�r�i�c�a�t�e� �c�r�a�n�k�s�h�a�f�t� �a�n�d� �c�r�o�s�s�h�e�a�d�,� �a�n�d� �s�l�i�d�e� �c�r�o�s�s�h�e�a�d� 
�i�n�t�o� �p�o�s�i�t�i�o�n� �o�n� �c�r�a�n�k�s�h�a�f�t�,� �w�i�t�h� �f�l�a�t� �s�i�d�e� �o�f� �c�r�o�s�s�h�e�a�d� �t�o�w�a�r�d� �c�r�a�n�k� 
�s�h�a�f�t�.� �P�u�s�h� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �a�l�l� �t�h�e� �w�a�y� �i�n�t�o� �p�o�s�i�t�i�o�n�.

�(�3�)� �L�u�b�r�i�c�a�t�e� �b�o�d�y� �o�f� �b�r�e�e�c�h�b�l�o�c�k� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �b�e�a�r�i�n�g� �r�e� 
�t�a�i�n�i�n�g� �b�o�l�t�,� �a�n�d� �p�u�s�h� �b�o�l�t� �i�n�t�o� �p�o�s�i�t�i�o�n� �i�n� �c�a�r�r�i�e�r� �a�n�d� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r�.� 
�S�e�c�u�r�e� �w�i�t�h� �p�i�n�.

�b�.� �I�n�s�t�a�l�l� �b�r�e�e�c�h�b�l�o�c�k� �a�s�s�e�m�b�l�y�.� �N�O�T�E�:� �O�p�e�r�a�t�i�o�n�s� �g�i�v�e�n� �i�n� 
�t�h�i�s� �s�u�b�p�a�r�a�g�r�a�p�h� �a�n�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�u�b�p�a�r�a�g�r�a�p�h� �c� �a�r�e� �t�o� �b�e� �p�e�r� 
�f�o�r�m�e�d� �w�i�t�h� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r� �i�n� �o�p�e�n� �p�o�s�i�t�i�o�n�.� �C�l�o�s�i�n�g� �t�h�e� 
�b�r�e�e�c�h� �b�e�f�o�r�e� �t�h�e�s�e� �s�t�e�p�s� �a�r�e� �p�e�r�f�o�r�m�e�d� �m�a�y� �r�e�s�u�l�t� �i�n� �i�m�p�r�o�p�e�r� �a�s� 
�s�e�m�b�l�y� �o�r� �i�n�j�u�r�y� �t�o� �c�o�m�p�o�n�e�n�t�s�.

�(�1�)� �P�l�a�c�e� �a� �w�o�o�d� �.�p�o�l�e� �t�h�r�o�u�g�h� �b�r�e�e�c�h�b�l�o�c�k� �a�n�d�,� �w�i�t�h� �t�w�o� �m�e�n� 
�l�i�f�t�i�n�g�,� �i�n�s�e�r�t� �e�n�d� �o�f� �p�o�l�e� �i�n� �c�a�r�r�i�e�r�.� �T�h�e�n� �p�u�s�h� �b�r�e�e�c�h�b�l�o�c�k� �f�r�o�m� 
�p�o�l�e� �o�n�t�o� �c�a�r�r�i�e�r� �p�i�n�t�l�e�.� �R�o�t�a�t�e� �o�p�e�r�a�t�i�n�g� �l�e�v�e�r� �t�o� �a� �p�o�s�i�t�i�o�n� �w�h�i�c�h

�1�2�3
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�T�M� �9�-�3�5�0� �P�a�r�.� �6�1

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�w�i�l�l� �a�l�l�o�w� �c�r�o�s�s�h�e�a�d� �t�o� �e�n�t�e�r� �g�r�o�o�v�e�d� �l�i�'�j� �o�n� �r�e�a�r� �o�f� �b�r�e�e�c�h�b�l�o�c�k�.� 
�T�h�e�n� �s�l�i�d�e� �b�r�e�e�c�h�b�l�o�c�k� �a�l�l� �t�h�e� �w�a�y� �i�n�t�o� �p�o�s�i�t�i�o�n� �o�n� �t�h�e� �c�a�r�r�i�e�r� �p�i�n�t�l�e� 
�a�n�d� �w�i�t�h�d�r�a�w� �w�o�o�d� �p�o�l�e�.

�(�2�)� �P�l�a�c�e� �b�r�e�e�c�h�b�l�o�c�k� �c�o�n�t�r�o�l� �a�r�c� �i�n� �p�o�s�i�t�i�o�n�,� �a�n�d� �s�e�c�u�r�e� �w�i�t�h� 
�t�w�o� �s�c�r�e�w�s�.

�c�.� �I�n�s�t�a�l�l� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �a�n�d� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� 
�h�o�u�s�i�n�g� �a�s�s�e�m�b�l�i�e�s�.

�(�1�)� �P�l�a�c�e� �a� �l�i�g�h�t� �f�i�l�m� �o�f� �o�i�l� �a�l�l� �o�v�e�r� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �s�p�r�i�n�g�.� 
�S�l�i�d�e� �s�p�r�i�n�g� �i�n�t�o� �p�l�a�c�e� �i�n� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r�.

�(�2�)� �P�l�a�c�e� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �o�r�d�e�r�,� �t�h�e� �f�r�o�n�t� �s�p�l�i�t� �r�i�n�g�,� �g�a�s� �c�h�e�c�k� 
�p�a�d�,� �r�e�a�r� �s�p�l�i�t� �r�i�n�g�,� �i�n�n�e�r� �r�i�n�g�,� �a�n�d� �f�i�l�l�i�n�g�-�i�n� �d�i�s�k�,� �o�n� �s�t�e�m� �o�f� �o�b�t�u�r�a�t�o�r� 
�s�p�i�n�d�l�e�.

�(�3�)� �I�n�s�e�r�t� �t�h�r�e�a�d�e�d� �e�n�d� �o�f� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �t�h�r�o�u�g�h� �s�p�i�n�d�l�e� 
�o�p�e�n�i�n�g� �o�f� �b�r�e�e�c�h�b�l�o�c�k� �a�n�d� �c�a�r�r�i�e�r�.

�(�4�)� �I�n�s�e�r�t� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� �a�s�s�e�m�b�l�y� �i�n� �p�l�a�c�e� �i�n� �c�a�r�r�i�e�r�.� 
�P�r�e�s�s� �i�n�w�a�r�d� �o�n� �t�h�e� �r�e�c�e�i�v�e�r� �h�o�u�s�i�n�g� �t�o� �c�o�m�p�r�e�s�s� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� 
�s�p�r�i�n�g�,� �a�n�d� �s�c�r�e�w� �t�h�e� �r�e�c�e�i�v�e�r� �a�s�s�e�m�b�l�y� �o�n� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �a�s� 
�f�a�r� �a�s� �i�t�-� �w�i�l�l�,� �g�o�,� �m�a�k�i�n�g� �s�u�r�e� �g�a�s� �c�h�e�c�k� �p�a�d� �a�n�d� �s�p�l�i�t� �r�i�n�g�s� �a�r�e� �i�n� 
�p�r�o�p�e�r� �p�o�s�i�t�i�o�n�.� �A�p�p�r�o�x�i�m�a�t�e�l�y� �7� �f�u�l�l� �t�u�r�n�s� �s�h�o�u�l�d� �b�e� �m�a�d�e�.� �I�n�s�e�r�t� 
�h�e�a�d�s�p�a�c�e� �g�a�g�e� �i�n� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� �h�o�u�s�i�n�g� �a�s� �s�h�o�w�n� �i�n� 
�f�i�g�u�r�e� �8�2�.� �S�p�a�c�e� �b�e�t�w�e�e�n� �t�h�e� �s�h�o�u�l�d�e�r� �o�f� �t�h�e� �g�a�g�e� �a�n�d� �t�h�e� �h�o�u�s�i�n�g�,� 
�a�s� �s�h�o�w�n� �i�n� �f�i�g�u�r�e� �8�3�,� �d�e�n�o�t�e�s� �p�r�o�p�e�r� �a�s�s�e�m�b�l�y� �a�n�d� �p�r�o�p�e�r� �h�e�a�d�s�p�a�c�e�.� 
�I�f� �s�h�o�u�l�d�e�r� �o�f� �g�a�g�e� �r�e�s�t�s� �o�n� �h�o�u�s�i�n�g� �a�s� �s�h�o�w�n� �i�n� �f�i�g�u�r�e� �8�4�,� �i�m�p�r�o�p�e�r� 
�a�s�s�e�m�b�l�y� �a�n�d� �e�x�c�e�s�s�i�v�e� �h�e�a�d�s�p�a�c�e� �i�s� �d�e�n�o�t�e�d�.� �W�h�e�n� �t�h�i�s� �c�o�n�d�i�t�i�o�n� 
�e�x�i�s�t�s�,� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� �h�o�u�s�i�n�g� �m�u�s�t� �b�e� �s�c�r�e�w�e�d� �1� �o�r� �2� 
�c�o�m�p�l�e�t�e� �t�u�r�n�s� �f�u�r�t�h�e�r� �o�n�t�o� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e�.� �T�h�e� �h�e�a�d�s�p�a�c�e� 
�s�h�o�u�l�d� �a�g�a�i�n� �b�e� �c�h�e�c�k�e�d�.� �C�A�U�T�I�O�N�:� �E�x�c�e�s�s�i�v�e� �h�e�a�d�s�p�a�c�e� �b�e�t�w�e�e�n� 
�f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �a�n�d� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �p�l�u�g� �w�i�l�l� �c�a�u�s�e� �b�l�o�w�b�a�c�k� �o�f� 
�t�h�e� �p�r�i�m�e�r�.� �H�e�n�c�e�,� �i�t� �i�s� �e�s�s�e�n�t�i�a�l� �t�h�a�t� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� 
�h�o�u�s�i�n�g� �a�s�s�e�m�b�l�y� �b�e� �s�c�r�e�w�e�d� �o�n�t�o� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �a�s� �f�a�r� �a�s� �i�t� 
�w�i�l�l� �g�o�.� �A�f�t�e�r� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �h�o�u�s�i�n�g� �i�s� �i�n�s�t�a�l�l�e�d�,� 
�t�h�e� �r�e�c�e�i�v�e�r�  ��h�o�u�s�i�n�g� �c�a�n� �b�e� �b�a�c�k�e�d� �o�f�f� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �(�s�u�b�p�a�r�.� 
�e�,� �b�e�l�o�w�)�.

�d�.� �I�n�s�t�a�l�l� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �h�o�u�s�i�n�g� �a�s�s�e�m�b�l�y�.
�(�1�)� �W�h�i�l�e� �r�e�t�a�i�n�i�n�g� �t�h�e� �l�o�c�k� �d�e�t�e�n�t� �a�n�d� �d�e�t�e�n�t� �s�p�r�i�n�g� �i�n� �p�o�s�i�t�i�o�n�,� 

�f�a�s�t�e�n� �t�h�e� �s�a�f�e�t�y� �h�o�u�s�i�n�g� �b�a�c�k� �t�o� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �h�o�u�s�i�n�g� �b�y� �s�c�r�e�w�i�n�g� 
�i�n� �t�h�e� �h�o�u�s�i�n�g� �l�o�c�k� �s�c�r�e�w� �b�e�h�i�n�d� �t�h�e� �h�o�u�s�i�n�g� �l�o�c�k� �s�c�r�e�w� �w�a�s�h�e�r�.

�(�2�)� �T�u�r�n� �h�o�u�s�i�n�g� �l�o�c�k� �s�o� �h�o�u�s�i�n�g� �c�a�n� �b�e� �p�l�a�c�e�d� �i�n� �i�t�s� �r�e�c�e�s�s� �i�n� 
�c�a�r�r�i�e�r�.� �S�l�i�p� �t�h�e� �l�e�f�t� �e�n�d� �t�h�r�o�u�g�h� �f�l�a�n�g�e�s� �o�f� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r� �r�e� 
�t�a�i�n�e�r� �r�i�n�g�.

�(�3�)� �R�o�t�a�t�e� �l�o�c�k� �9�0� �d�e�g�r�e�e�s� �t�o� �s�e�c�u�r�e� �h�o�u�s�i�n�g� �i�n� �p�o�s�i�t�i�o�n�.� �D�e�t�e�n�t� 
�w�i�l�l� �n�o�w� �b�e� �i�n� �t�h�e� �n�o�t�c�h� �i�n� �t�h�e� �l�o�c�k�.

�(�4�)� �S�c�r�e�w� �f�l�a�t�-�h�e�a�d� �m�a�c�h�i�n�e� �s�c�r�e�w� �i�n�t�o� �p�l�a�c�e� �t�h�r�o�u�g�h� �r�i�g�h�t� �e�n�d� 
�o�f� �h�o�u�s�i�n�g� �i�n�t�o� �c�a�r�r�i�e�r�.
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�T�M� �9�-�3�5�0� �P�a�r�s�.� �6�1�-�6�2

�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_

�e�.� �H�e�a�d�s�p�a�c�e� �a�d�j�u�s�t�m�e�n�t�.� �B�a�c�k� �o�f�f� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� 
�h�o�u�s�i�n�g� �a�s�s�e�m�b�l�y� �s�l�i�g�h�t�l�y� �t�o� �t�h�e� �n�e�a�r�e�s�t� �p�o�s�i�t�i�o�n� �w�h�e�r�e� �t�h�e� �s�l�o�t� �i�n� �t�h�e� 
�h�o�u�s�i�n�g� �w�i�l�l� �a�l�i�n�e� �w�i�t�h� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �t�o� �a�l�l�o�w� 
�t�h�e� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �t�o� �e�n�t�e�r� �t�h�e� �s�l�o�t� �f�r�e�e�l�y�.

�f�.� �R�e�m�o�v�a�l�.
�(�1�)� �R�o�t�a�t�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r� �u�n�t�i�l� �a� �U�-�s�h�a�p�e�d� �b�l�o�c�k� �(�o�r� 

�o�p�e�n�-�e�n�d� �w�r�e�n�c�h�)� �a�n�d� �s�m�a�l�l� �b�l�o�c�k� �c�a�n� �b�e� �p�l�a�c�e�d� �o�v�e�r� �t�h�e� �c�o�u�n�t�e�r� 
�b�a�l�a�n�c�e� �p�i�s�t�o�n� �r�o�d�,� �b�e�t�w�e�e�n� �t�h�e� �s�h�o�u�l�d�e�r� �o�n� �t�h�e� �r�o�d� �a�n�d� �t�h�e� �c�o�u�n�t�e�r� 
�b�a�l�a�n�c�e� �c�y�l�i�n�d�e�r� �r�e�a�r� �h�e�a�d�.� �T�h�e� �b�l�o�c�k�s� �m�u�s�t� �b�e� �o�f� �s�u�c�h� �s�i�z�e� �a�s� �t�o� 
�h�o�l�d� �t�h�e� �p�i�s�t�o�n� �r�o�d� �s�h�o�u�l�d�e�r� �2�3�A� �i�n�c�h�e�s� �f�r�o�m� �t�h�e� �h�e�a�d�.

�(�2�)� �W�i�t�h� �t�h�e� �U�-�b�l�o�c�k� �a�n�d� �s�m�a�l�l� �b�l�o�c�k� �i�n� �p�l�a�c�e� �o�n� �t�h�e� �p�i�s�t�o�n� �r�o�d�,� 
 "�s�w�i�n�g� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r� �t�o�w�a�r�d�-� �t�h�e� �c�l�o�s�e�d� �p�o�s�i�t�i�o�n� �u�n�t�i�l� �t�h�e� 
�l�a�r�g�e�r� �h�o�l�e� �i�n� �t�h�e� �p�i�s�t�o�n� �r�o�d� �w�i�l�l� �a�l�l�o�w� �r�e�m�o�v�a�l� �o�f� �t�h�e� �p�i�s�t�o�n� �r�o�d� �o�v�e�r� 
�t�h�e� �h�e�a�d� �o�f� �t�h�e� �h�i�n�g�e� �p�i�n� �w�h�e�n� �t�h�e� �k�e�y�h�o�l�e�d� �e�n�d� �o�f� �t�h�e� �c�o�u�n�t�e�r�b�a�l� 
�a�n�c�e� �c�y�l�i�n�d�e�r� �i�s� �l�i�f�t�e�d� �u�p�w�a�r�d�.

�(�3�)� �R�e�m�o�v�e� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �b�r�a�c�k�e�t� �c�o�l�l�a�r� �d�e�t�e�n�t� �a�n�d� �c�o�l�l�a�r� 
�f�r�o�m� �t�h�e� �u�p�r�i�g�h�t� �s�t�u�d� �o�n� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �b�r�a�c�k�e�t�.� �L�i�f�t� �t�h�e� �c�o�u�n� 
�t�e�r�b�a�l�a�n�c�e� �a�s�s�e�m�b�l�y� �f�r�o�m� �i�t�s� �s�u�p�p�o�r�t�s�.

�g�.� �D�i�s�a�s�s�e�m�b�l�y� �o�f� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �a�s�s�e�m�b�l�y�.� �T�h�e� �c�o�u�n�t�e�r� 
�b�a�l�a�n�c�e� �a�s�s�e�m�b�l�y� �c�o�n�t�a�i�n�s� �a� �s�t�r�o�n�g� �s�p�r�i�n�g� �w�h�i�c�h� �r�e�q�u�i�r�e�s� �s�p�e�c�i�a�l� �t�o�o�l�s� 
�a�n�d� �e�q�u�i�p�m�e�n�t� �f�o�r� �c�o�m�p�r�e�s�s�i�n�g�.� �W�h�e�n�e�v�e�r� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �a�s� 
�s�e�m�b�l�y� �r�e�q�u�i�r�e�s� �d�i�s�a�s�s�e�m�b�l�y�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�h�.� �I�n�s�t�a�l�l�a�t�i�o�n�.
�(�1�)� �R�o�t�a�t�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r� �u�n�t�i�l� �t�h�e� �l�a�r�g�e� �h�o�l�e� �i�n� �t�h�e� �e�n�d� 

�o�f� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �p�i�s�t�o�n� �r�o�d� �w�i�l�l� �s�l�i�p� �o�v�e�r� �t�h�e� �h�e�a�d� �o�f� �t�h�e� �h�i�n�g�e� 
�p�i�n� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �t�h�a�t� �t�h�e� �d�r�i�l�l�e�d� �l�u�g� �o�n� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �c�y�l�i�n� 
�d�e�r� �h�e�a�d� �s�l�i�p�s� �o�v�e�r� �t�h�e� �s�t�u�d� �o�n� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �b�r�a�c�k�e�t

�(�2�)� �W�i�t�h� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� �i�n� �p�l�a�c�e�,� �p�u�t� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� 
�b�r�a�c�k�e�t� �c�o�l�l�a�r� �o�n� �t�h�e� �b�r�a�c�k�e�t� �s�t�u�d� �a�n�d� �s�e�c�u�r�e� �i�t� �w�i�t�h� �t�h�e� �c�o�u�n�t�e�r� 
�b�a�l�a�n�c�e� �b�r�a�c�k�e�t� �c�o�l�l�a�r� �d�e�t�e�n�t�.� �S�e�e� �t�h�a�t� �t�h�e� �d�e�t�e�n�t� �i�s� �s�l�i�g�h�t�l�y� �b�e�n�t� 
�b�e�f�o�r�e� �i�n�s�e�r�t�i�o�n�.

�(�3�)� �R�o�t�a�t�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r� �t�o�w�a�r�d� �o�p�e�n� �p�o�s�i�t�i�o�n� �u�n�t�i�l� 
�t�h�e� �U�-�s�h�a�p�e�d� �b�l�o�c�k� �a�n�d� �s�m�a�l�l� �b�l�o�c�k� �w�h�i�c�h� �h�o�l�d�s� �t�h�e� �c�o�u�n�t�e�r�b�a�l�a�n�c�e� 
�p�i�s�t�o�n� �r�o�d� �s�p�r�i�n�g� �i�n� �c�o�m�p�r�e�s�s�i�o�n� �c�a�n� �b�e� �r�e�m�o�v�e�d�.

�6�2�.� �M�A�I�N�T�E�N�A�N�C�E� �O�F� �B�R�E�E�C�H� �M�E�C�H�A�N�I�S�M�.

�a�.� �B�r�e�e�c�h� �m�e�c�h�a�n�i�s�m�.� �N�o�t�e� �s�m�o�o�t�h�n�e�s�s� �o�f� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� 
�b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �i�n� �o�p�e�n�i�n�g� �a�n�d� �c�l�o�s�i�n�g�.� �I�f� �t�h�e� �m�e�c�h�a�n�i�s�m� �b�i�n�d�s� 
�o�r� �d�o�e�s� �n�o�t� �o�p�e�r�a�t�e� �s�m�o�o�t�h�l�y�,� �d�i�s�a�s�s�e�m�b�l�e�,� �c�l�e�a�n�,� �e�x�a�m�i�n�e� �t�h�e� �p�a�r�t�s� 
�f�o�r� �w�e�a�r� �o�r� �b�r�e�a�k�a�g�e�,� �a�n�d� �r�e�p�l�a�c�e� �u�n�s�e�r�v�i�c�e�a�b�l�e� �p�a�r�t�s�.� �L�u�b�r�i�c�a�t�e� �t�h�e� 
�m�e�c�h�a�n�i�s�m� �a�n�d� �r�e�a�s�s�e�m�b�l�e�.� �I�f� �i�t� �i�s� �s�t�i�l�l� �d�i�f�f�i�c�u�l�t� �t�o� �o�p�e�r�a�t�e�,� �n�o�t�i�f�y� 
�o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�b�.� �B�r�e�e�c�h�b�l�o�c�k� �a�n�d� �b�r�e�e�c�h� �r�e�c�e�s�s�.� �E�x�a�m�i�n�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� 
�a�n�d� �b�r�e�e�c�h� �r�e�c�e�s�s� �f�o�r� �b�u�r�s�,� �i�n�d�e�n�t�a�t�i�o�n�s� �o�n� �t�h�e� �t�h�r�e�a�d�s�,� �r�u�s�t�,� �p�i�t�t�i�n�g�,

�1�1�7



�P�a�r�.� �6�2 �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

Space denotes proper 
assembly and proper 
head space

�R�A� �P�D� �5�0�4�9�9

�F�i�g�u�r�e� �8�2�  �� �M�e�t�h�o�d� �o�f� �U�s�i�n�g� �G�a�g�e� �T�o� �C�h�e�c�k� �A�s�s�e�m�b�l�y� 
�f�o�r� �P�r�o�p�e�r� �H�e�a�t�/�s�p�a�c�e

�a�n�d� �o�t�h�e�r� �e�v�i�d�e�n�c�e� �o�f� �e�r�o�s�i�o�n�.� �I�f� �n�o�t� �p�o�s�s�i�b�l�e� �t�o� �s�m�o�o�t�h� �o�r� �c�l�e�a�n� 
�w�i�t�h� �c�r�o�c�u�s� �c�l�o�t�h�,� �n�o�t�i�f�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.� �D�o� �n�o�t� 
�u�s�e� �a�n�y� �o�t�h�e�r� �a�b�r�a�s�i�v�e�.

�c�.� �B�r�e�e�c�h�b�l�o�c�k� �c�a�r�r�i�e�r� �a�s�s�e�m�b�l�y�.� �E�x�a�m�i�n�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� 
�c�a�r�r�i�e�r� �a�s�s�e�m�b�l�y�,� �t�h�e� �m�a�c�h�i�n�e�d� �s�u�r�f�a�c�e� �o�n� �w�h�i�c�h� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� 
�r�o�t�a�t�e�s�,� �a�n�d� �h�i�n�g�e� �p�i�n� �f�o�r� �a� �r�o�u�g�h�e�n�e�d� �o�r� �s�c�o�r�e�d� �c�o�n�d�i�t�i�o�n�.� �R�e�m�o�v�e� 
�r�o�u�g�h�n�e�s�s� �o�r� �s�c�o�r�e�s� �w�i�t�h� �c�r�o�c�u�s� �c�l�o�t�h�.

�d�.� �O�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e�.� �E�x�a�m�i�n�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �f�o�r� �b�u�r�s�.� �I�f� 
�p�o�s�s�i�b�l�e�,� �s�m�o�o�t�h� �t�h�e� �s�p�i�n�d�l�e� �u�s�i�n�g� �c�r�o�c�u�s� �c�l�o�t�h�;� �i�f� �n�o�t� �p�o�s�s�i�b�l�e�,� �n�o�t�i�f�y� 
�o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�e�.� �S�p�l�i�t� �r�i�n�g�s�.� �E�x�a�m�i�n�e� �t�h�e� �s�p�l�i�t� �r�i�n�g�s� �f�o�r� �b�u�r�s� �o�r� �c�r�a�c�k�s�.� �R�e� 
�p�l�a�c�e� �d�e�f�e�c�t�i�v�e� �r�i�n�g�s�.

�f�.� �G�a�s� �c�h�e�c�k� �p�a�d�.� �E�x�a�m�i�n�e� �g�a�s� �c�h�e�c�k� �p�a�d� �f�o�r� �b�r�u�i�s�e�s� �o�r� �t�o�r�n� 
�c�o�v�e�r�i�n�g�.� �R�e�p�l�a�c�e� �d�e�f�e�c�t�i�v�e� �p�a�d�.

�g�.� �D�a�i�l�y�,� �w�h�e�n� �t�h�e� �g�u�n� �i�s� �n�o�t� �b�e�i�n�g� �f�i�r�e�d�,� �t�h�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� 
�(�e�x�c�e�p�t� �t�h�e� �g�a�s� �c�h�e�c�k� �p�a�d�)� �m�u�s�t� �b�e� �c�l�e�a�n�e�d� �t�h�o�r�o�u�g�h�l�y�,� �d�r�i�e�d�,� �a�n�d� 
�c�o�a�t�e�d� �w�i�t�h� �a� �t�h�i�n� �f�i�l�m� �o�f� �o�i�l�.� �A�p�p�l�i�c�a�t�i�o�n� �t�o� �m�o�v�i�n�g� �p�a�r�t�s� �w�i�l�l� �b�e� 
�b�y� �o�i�l�c�a�n� �i�f� �o�i�l�h�o�l�e�s� �a�r�e� �p�r�o�v�i�d�e�d�,� �o�t�h�e�r�w�i�s�e�,� �u�s�e� �a� �c�l�e�a�n� �w�i�p�i�n�g� �c�l�o�t�h�.� 
�D�i�s�a�s�s�e�m�b�l�y� �w�i�l�l� �b�e� �u�n�d�e�r�t�a�k�e�n� �i�f� �n�e�c�e�s�s�a�r�y� �t�o� �i�n�s�u�r�e� �c�o�m�p�l�e�t�e� �l�u�b�r�i� 
�c�a�t�i�o�n� �o�f� �a�l�l� �m�o�v�i�n�g� �p�a�r�t�s�.
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�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�R�A� �P�D� �5�0�5�0�1

�F�i�g�u�r�e� �8�3�  �� �C�o�r�r�e�c�t� �U�s�e� �o�f� �H�e�a�d�s�p�a�c�e� �G�a�g�e

�R�A� �P�D� �5�0�4�9�8

�F�i�g�u�r�e� �8�4�  �� �I�n�c�o�r�r�e�c�t� �U�s�e� �o�f� �H�e�a�d�s�p�a�c�e� �G�a�g�e

�h�.� �T�h�e� �e�n�t�i�r�e� �b�r�e�e�c�h� �m�e�c�h�a�n�i�s�m� �i�n�c�l�u�d�i�n�g� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� 
�M�l�,� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e�,� �p�r�i�m�e�r� �s�e�a�t�,� �p�r�i�m�e�r� �v�e�n�t�,� �n�l�l�i�n�g�-�i�n� �d�i�s�k�s�,� �s�p�l�i�t� 
�r�i�n�g�s�,� �e�t�c�.�,� �s�h�o�u�l�d� �b�e� �d�i�s�a�s�s�e�m�b�l�e�d� �a�n�d� �(�e�x�c�e�p�t� �t�h�e� �g�a�s� �c�h�e�c�k� �p�a�d�)� 
�c�l�e�a�n�e�d� �i�m�m�e�d�i�a�t�e�l�y� �a�f�t�e�r� �f�i�r�i�n�g�,� �i�n� �t�h�e� �s�a�m�e� �s�o�l�u�t�i�o�n� �u�s�e�d� �t�o� �s�w�a�b� 
�t�h�e� �b�o�r�e�.� �A�l�l� �t�r�a�c�e�s� �o�f� �p�o�w�d�e�r�,�f�o�u�l�i�n�g� �a�n�d� �p�r�i�m�e�r� �r�e�s�i�d�u�e� �s�h�o�u�l�d� �b�e

�1�2�9



�P�a�r�.� �6�2 �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

REGULATING SCREW FRONT HEAD 
COUNTERBALANCE CYLINDER

-COUNTERBALANCE PISTON ROD 
REAR HEAD

PISTON ROD SPRING-1 
COUNTERBALANCE PISTON ——

�R�A� �P�D� �1�0�1�4�1�3

�F�i�g�u�r�e� �8�5�  �� �C�o�u�n�t�e�r�b�a�l�a�n�c�e� �M�e�c�h�a�n�i�s�m

�c�a�r�e�f�u�l�l�y� �r�e�m�o�v�e�d�.� �A�f�t�e�r� �r�i�n�s�i�n�g� �i�n� �c�l�e�a�n� �w�a�t�e�r�,� �d�r�y� �t�h�o�r�o�u�g�h�l�y�,� �a�n�d� 
�c�o�a�t� �w�i�t�h� �o�i�l� �A�p�p�l�i�c�a�t�i�o�n� �t�o� �m�o�v�i�n�g� �p�a�r�t�s� �w�i�l�l� �b�e� �m�a�d�e� �b�y� �o�i�l�c�a�n� �i�f� 
�o�i�l�h�o�l�e�s� �a�r�e� �p�r�e�s�e�n�t�,� �o�t�h�e�r�w�i�s�e�,� �u�s�e� �a� �c�l�e�a�n� �w�i�p�i�n�g� �c�l�o�t�h�.� �C�l�e�a�n�i�n�g� 
�w�i�l�l� �b�e� �r�e�p�e�a�t�e�d� �d�a�i�l�y� �u�n�t�i�l� �a�l�l� �t�r�a�c�e�s� �o�f� �p�r�i�m�e�r� �r�e�s�i�d�u�e� �h�a�v�e� �b�e�e�n� �r�e� 
�m�o�v�e�d� �D�a�i�l�y� �a�n�d� �a�f�t�e�r� �f�i�r�i�n�g�,� �f�i�r�i�n�g� �l�o�c�k� �M�1�7� �w�i�l�l� �b�e� �c�l�e�a�n�e�d� �w�i�t�h� 
�d�r�y�-�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t�,� �w�i�p�e�d� �d�r�y�,� �a�n�d� �o�i�l�e�d�.� �D�o� �n�o�t� �c�l�e�a�n� �t�h�i�s� �m�e�c�h�a� 
�n�i�s�m� �w�i�t�h� �s�o�d�a�-�a�s�h� �o�r� �s�o�a�p� �s�o�l�u�t�i�o�n�s�.

�i�.� �G�a�s� �c�h�e�c�k� �p�a�d�s�.
�(�1�)� �E�x�t�r�e�m�e� �c�a�r�e� �s�h�o�u�l�d� �b�e� �e�x�e�r�c�i�s�e�d� �i�n� �c�l�e�a�n�i�n�g� �t�h�e� �g�a�s� �c�h�e�c�k� 

�p�a�d�.� �A�f�t�e�r� �r�e�m�o�v�a�l� �f�r�o�m� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e�,� �t�h�e� �g�a�s� �c�h�e�c�k� �p�a�d� �w�i�l�l� 
�b�e� �w�i�p�e�d� �c�l�e�a�n� �w�i�t�h� �a� �d�r�y� �c�l�o�t�h�.� �A� �f�i�l�m� �o�f� �o�i�l� �w�i�l�l� �n�o�t� �b�e� �a�p�p�l�i�e�d� 
�O�i�l� �c�a�u�s�e�s� �r�a�p�i�d� �d�e�t�e�r�i�o�r�a�t�i�o�n�,� �t�h�e�r�e�f�o�r�e�,� �g�a�s� �c�h�e�c�k� �p�a�d�s� �w�i�l�l� �a�l�w�a�y�s� 
�b�e� �r�e�p�l�a�c�e�d� �d�r�y� �a�t� �a�s�s�e�m�b�l�y�.� �N�e�v�e�r� �c�l�e�a�n� �t�h�e� �g�a�s� �c�h�e�c�k� �p�a�d� �w�i�t�h� 
�d�r�y�-�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t� �o�r� �a�n�y� �o�t�h�e�r� �t�y�p�e� �o�f� �c�l�e�a�n�i�n�g� �s�o�l�u�t�i�o�n�.� 
�C�A�U�T�I�O�N�:� �W�h�e�n� �c�l�e�a�n�i�n�g� �t�h�e� �b�r�e�e�c�h� �a�s�s�e�m�b�l�i�e�s�,� �p�r�e�c�a�u�t�i�o�n� �s�h�o�u�l�d� 
�b�e� �t�a�k�e�n� �t�h�a�t� �n�o� �b�o�r�e� �s�w�a�b�b�i�n�g� �s�o�l�u�t�i�o�n� �o�r� �d�r�y�-�c�l�e�a�n�i�n�g� �s�o�l�v�e�n�t� �e�v�e�r� 
�c�o�m�e�s� �i�n� �c�o�n�t�a�c�t� �w�i�t�h� �t�h�e� �g�a�s� �c�h�e�c�k� �p�a�d�.

�(�2�)� �T�h�e� �o�l�d� �t�y�p�e� �g�a�s� �c�h�e�c�k� �p�a�d� �s�h�o�u�l�d� �b�e� �e�x�a�m�i�n�e�d� �f�o�r� �b�r�u�i�s�e�s� 
�o�r� �t�o�r�n� �c�o�v�e�r�i�n�g�.� �R�e�p�l�a�c�e� �d�e�f�e�c�t�i�v�e� �p�a�d�.� �D�a�m�a�g�e� �t�o� �g�a�s� �c�h�e�c�k� �s�e�a�t� 
�c�a�n�n�o�t� �b�e� �r�e�p�a�i�r�e�d� �b�y� �s�t�o�n�i�n�g� �o�r� �p�o�l�i�s�h�i�n�g�,� �t�h�e�r�e�f�o�r�e�,� �e�x�t�r�e�m�e� �c�a�r�e� 
�m�u�s�t� �b�e� �t�a�k�e�n� �t�o� �i�n�s�p�e�c�t� �t�h�e� �p�a�d�.� �T�h�e� �N�e�o�p�r�e�n�e� �r�u�b�b�e�r� �g�a�s� �c�h�e�c�k� 
�p�a�d� �i�s� �n�o�t� �a�f�f�e�c�t�e�d� �b�y� �n�o�r�m�a�l� �u�s�e� �o�f� �o�i�l�,� �s�o�l�v�e�n�t�s�,� �r�i�f�l�e� �b�o�r�e� �c�l�e�a�n�e�r�,� �o�r� 
�w�a�t�e�r�.� �I�t� �i�s� �n�o�t� �s�e�r�i�o�u�s�l�y� �a�f�f�e�c�t�e�d� �i�f� �d�r�o�p�p�e�d� �t�o� �t�h�e� �g�r�o�u�n�d� �o�r� �b�y

�n�o
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�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_

�m�o�d�e�r�a�t�e�l�y� �r�o�u�g�h� �h�a�n�d�l�i�n�g�.� �C�h�a�f�i�n�g� �f�r�o�m� �t�h�e� �o�p�e�n�i�n�g�s� �i�n� �t�h�e� �s�p�l�i�t� 
�r�i�n�g�s� �d�o�e�s� �n�o�t� �s�e�r�i�o�u�s�l�y� �a�f�f�e�c�t� �t�h�e� �p�r�o�p�e�r� �f�u�n�c�t�i�o�n�i�n�g� �a�n�d� �s�e�r�v�i�c�e� 
�a�b�i�l�i�t�y� �o�f� �t�h�e� �N�e�o�p�r�e�n�e� �p�a�d�s�.� �P�e�r�i�o�d�i�c� �r�e�p�o�r�t�s� �o�n� �o�p�e�r�a�t�i�o�n�,� �m�a�i�n�t�e� 
�n�a�n�c�e�,� �s�e�r�v�i�c�e�a�b�i�l�i�t�y�,� �a�n�d� �m�a�l�f�u�n�c�t�i�o�n�i�n�g� �o�f� �t�h�e� �N�e�o�p�r�e�n�e� �g�a�s� �c�h�e�c�k� 
�p�a�d�s� �s�h�o�u�l�d� �b�e� �s�u�b�m�i�t�t�e�d� �t�h�r�o�u�g�h� �t�e�c�h�n�i�c�a�l� �c�h�a�n�n�e�l� �t�o� �O�f�f�i�c�e�r�,� �C�h�i�e�f� 
�o�f� �O�r�d�n�a�n�c�e�,� �A�t�t�n�:� �S�P�O�F�M

�j�.� �L�e�v�e�l�i�n�g� �p�l�a�t�e�s�.� �T�h�e� �l�e�v�e�l�i�n�g� �p�l�a�t�e�s� �s�h�o�u�l�d� �b�e� �p�r�o�t�e�c�t�e�d�.� 
�T�o�o�l�s� �.�o�r� �o�t�h�e�r� �a�r�t�i�c�l�e�s� �w�i�l�l� �n�o�t� �b�e� �p�l�a�c�e�d� �u�p�o�n� �t�h�e�m�.� �I�n� �c�a�s�e� �o�f� 
�d�a�m�a�g�e�,� �r�e�p�a�i�r� �m�u�s�t� �b�e� �m�a�d�e� �b�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�S�e�c�t�i�o�n� �X�V�I�I�I

�F�I�R�I�N�G� �M�E�C�H�A�N�I�S�M� �M�l� �A�N�D� �P�E�R�C�U�S�S�I�O�N� 
�M�E�C�H�A�N�I�S�M

�6�3�.� �G�E�N�E�R�A�L�.

�a�.� �F�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �(�f�i�g�s�.� �8�6� �a�n�d� �8�7�)�.

�(�1�)� �T�h�e� �e�x�t�e�r�i�o�r� �o�f� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �b�l�o�c�k� �h�a�s� �a� �l�a�r�g�e� �s�i�n�g�l�e� 
�t�h�r�e�a�d� �f�o�r� �s�c�r�e�w�i�n�g� �i�n�t�o� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �r�e�c�e�i�v�e�r� �h�o�u�s�i�n�g�.

�(�2�)� �T�h�e� �p�r�i�m�e�r� �h�o�l�d�e�r� �(�f�i�g�.� �8�7�)� �h�a�s� �a� �l�e�f�t� �h�a�n�d� �t�h�r�e�a�d� �t�o� �p�r�e�v�e�n�t� 
�i�t� �f�r�o�m� �b�e�c�o�m�i�n�g� �l�o�o�s�e� �w�h�e�n� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �i�s� �i�n�s�e�r�t�e�d� �i�n�t�o� �i�t�s� 
�r�e�c�e�i�v�e�r� �h�o�u�s�i�n�g�.� �'�T�h�e� �f�i�r�i�n�g� �p�i�n� �i�s� �g�u�i�d�e�d� �b�y� �t�h�e� �f�i�r�i�n�g� �p�i�n� �h�o�u�s�i�n�g� 
�a�t� �t�h�e� �r�e�a�r� �e�n�d� �a�n�d� �b�y� �t�h�e� �p�a�r�t� �c�a�l�l�e�d� �t�h�e� �g�u�i�d�e�,� �a�t� �t�h�e� �f�r�o�n�t� �e�n�d�.� 
�T�h�e� �p�i�n� �i�s� �h�e�l�d� �r�e�a�r�w�a�r�d� �b�y� �t�h�e� �f�i�r�i�n�g� �s�p�r�i�n�g�.� �S�e�t� �s�c�r�e�w�s� �s�e�c�u�r�e� �t�h�e� 
�p�r�i�m�e�r� �h�o�l�d�e�r� �a�n�d� �t�h�e� �.�f�i�r�i�n�g� �p�i�n� �h�o�u�s�i�n�g�.

�(�3�)� �T�h�e� �f�r�o�n�t� �o�f� �t�h�e� �p�r�i�m�e�r� �h�o�l�d�e�r� �h�a�s� �a� �U�-�s�h�a�p�e�d� �s�l�o�t� �w�h�i�c�h� 
�e�n�g�a�g�e�s� �t�h�e� �r�i�m� �o�f� �t�h�e� �p�r�i�m�e�r�.� �T�h�e� �p�r�i�m�e�r� �i�s� �r�e�t�a�i�n�e�d� �i�n� �p�o�s�i�t�i�o�n� �b�y� 
�t�h�e� �p�r�e�s�s�u�r�e� �o�f� �t�h�e� �f�i�r�i�n�g� �p�i�n� �s�p�r�i�n�g� �b�e�a�r�i�n�g� �a�g�a�i�n�s�t� �t�h�e� �f�i�r�i�n�g� �p�i�n� 
�g�u�i�d�e�.

�b�.� �P�e�r�c�u�s�s�i�o�n� �m�e�c�h�a�n�i�s�m�.

�(�1�)� �T�h�e� �p�e�r�c�u�s�s�i�o�n� �m�e�c�h�a�n�i�s�m� �c�o�n�s�i�s�t�s� �o�f� �t�h�e� �h�a�m�m�e�r� �a�n�d� �h�i�n�g�e� 
�p�i�n�,� �a�n�d� �t�h�e� �h�a�m�m�e�r� �l�o�c�k�i�n�g� �p�i�n�.� �T�h�e�s�e� �a�r�e� �m�o�u�n�t�e�d� �o�n� �t�h�e� �l�o�w�e�r� 
�a�r�m� �o�f� �t�h�e� �"�r�e�c�e�i�v�e�r� �h�o�u�s�i�n�g�.� �W�h�e�n� �a� �l�a�n�y�a�r�d� �.�i�s� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� 
�h�a�m�m�e�r� �a�n�d� �p�u�l�l�e�d�,� �t�h�e� �h�a�m�m�e�r� �s�w�i�n�g�s� �i�n� �a�n� �a�r�c�,� �a�n�d� �s�t�r�i�k�e�s� �t�h�e� 
�f�i�r�i�n�g� �p�i�n� �o�f� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m�,� �f�i�r�i�n�g� �t�h�e� �p�i�e�c�e� �(�f�i�g�.� �8�6�)�.

�(�2�)� �W�h�e�n� �t�h�e� �h�a�m�m�e�r� �l�o�c�k�i�n�g� �p�i�n� �i�s� �r�e�l�e�a�s�e�d�,� �i�t� �p�r�o�t�r�u�d�e�s� �i�n� �t�h�e� 
�p�a�t�h� �o�f� �t�h�e� �h�a�m�m�e�r� �a�n�d� �p�r�e�v�e�n�t�s� �t�h�e� �h�a�m�m�e�r� �f�r�o�m� �b�e�i�n�g� �r�a�i�s�e�d�.� 
�W�h�e�n� �t�h�e� �k�n�o�b� �i�s� �d�r�a�w�n� �t�o� �t�h�e� �l�e�f�t� �a�n�d� �t�u�r�n�e�d�,� �t�h�e� �l�o�c�k�i�n�g� �p�i�n� �i�s� 
�h�e�l�d� �f�r�o�m� �t�h�e� �p�a�t�h� �o�f� �t�h�e� �h�a�m�m�e�r�,� �a�n�d� �t�h�e� �h�a�m�m�e�r� �i�s� �p�e�r�m�i�t�t�e�d� �t�o� 
�s�w�i�n�g� �i�n� �i�t�s� �a�r�c�.� �W�h�e�n� �t�h�e� �h�a�m�m�e�r� �i�s� �r�a�i�s�e�d�,� �t�h�e� �k�n�o�b� �c�a�n� �b�e� �t�u�r�n�e�d� 
�u�n�t�i�l� �t�h�e� �l�o�c�k�i�n�g� �p�i�n� �e�n�t�e�r�s� �a� �r�e�c�e�s�s� �i�n� �t�h�e� �h�a�m�m�e�r�,� �h�o�l�d�i�n�g� �t�h�e� �h�a�m� 
�m�e�r� �i�n� �a�n� �i�n�o�p�e�r�a�t�i�v�e�,� �u�p�r�i�g�h�t� �p�o�s�i�t�i�o�n�.

�1�3�1



�P�a�r�.� �6�3 �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

FIRING MECHANISM 
SAFETY PLUNGER

FIRING PIN FIRING
MECHANISM
BLOCK

SPIRING MECHANISM 
"BLOCK HANDLE

PROTECTIVE RIM
(SAFETY �F�E�A�T�U�R�E�)

CUTAWAY PORTION OF PROTECTIVE]
RIM TO ALLOW PERCUSSION HAMMER^

TO CONTACT FIRING PINj

FIRING MECHANISM Ml

FIRING LOCK HOUSING FORj 
155-MM GUN Ml, M1A1 AND M2\

PRIMER EXTRACTOR - B290424 
OILCUP-CLFX2A

OPERATING
LEVER

BRACKET
ASS'Y

FIRING LOCK BREECHBLOCK CLOSED

OPERATING LEVER BRACKET

OPERATING LEVER

LFIRING LOCK HOUSING

f IRING LOCK BREECHBLOCK OPEN 

�F�i�g�u�r�e� �8�6� �-�F�i�r�i�n�g� �M�e�c�h�a�n�i�s�m� �M�I� �a�n�d� �F�i�r�i�n�g� �l�o�c�k� �M�l� �7

�p�(�j

�1�3�2



�T�M� �9�-�3�5�0 �P�a�r�s�.� �6�4�-�6�6

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

PRIMER HOLDER 

FIRING PIN GUIDE

FIRING MECHANISM 
BLOCK PLUNGER

SAFETY SET SCREW 

FIRING MECHANISM SHOE 

FIRING MECHANISM BLOCK 

FIRING PIN SPRING-A1226I

FIRING PIN

PLUNGER SPRING

FIRING MECHANISM BLOCK HANDLE

I 2.1 I 3

PIN-BFDX1BN

FIRING PIN HOUSING

�R�A� �P�D� �1�0�2�4�2�0� 

�F�i�g�u�r�e� �8�7�  �� �F�i�r�i�n�g� �M�e�c�h�a�n�i�s�m� �M�l�  �� �E�x�p�l�o�d�e�d� �V�i�e�w

�6�4�.� �D�I�S�A�S�S�E�M�B�L�Y� �O�F� �F�I�R�I�N�G� �M�E�C�H�A�N�I�S�M� �M�l� �(�f�i�g�,� �8�7�)�.� �R�e� 
�m�o�v�e� �t�h�e� �s�a�f�e�t�y� �s�e�t� �s�c�r�e�w� �f�r�o�m� �t�h�e� �p�r�i�m�e�r� �h�o�l�d�e�r� �a�n�d� �u�n�s�c�r�e�w� �t�h�e� 
�p�r�i�m�e�r� �h�o�l�d�e�r�.� �R�e�m�o�v�e� �t�h�e� �f�i�r�i�n�g� �p�i�n� �g�u�i�d�e� �a�n�d� �t�h�e� �(�f�i�r�i�n�g� �p�i�n�)� �c�o�m� 
�p�r�e�s�s�i�o�n� �s�p�r�i�n�g�.� �R�e�m�o�v�e� �t�h�e� �s�a�f�e�t�y� �s�e�t� �s�c�r�e�w� �a�n�d� �s�h�o�e�,� �u�n�s�c�r�e�w� �t�h�e� 
�f�i�r�i�n�g� �p�i�n� �h�o�u�s�i�n�g� �w�i�t�h� �t�h�e� �w�r�e�n�c�h� �p�r�o�v�i�d�e�d�,� �a�n�d� �r�e�m�o�v�e� �t�h�e� �f�i�r�i�n�g� 
�p�i�n�.

�6�5�.� �A�S�S�E�M�B�L�Y� �O�F� �F�I�R�I�N�G� �M�E�C�H�A�N�I�S�M� �M�l�.� �P�l�a�c�e� �t�h�e� �f�i�r�i�n�g� 
�p�i�n� �g�u�i�d�e� �i�n� �i�t�s� �s�e�a�t� �i�n� �t�h�e� �b�l�o�c�k� �a�n�d� �s�c�r�e�w� �t�h�e� �p�r�i�m�e�r� �h�o�l�d�e�r� �f�i�r�m�l�y� 
�i�n�t�o� �i�t�s� �s�e�a�t�,� �w�h�i�c�h� �w�i�l�l� �h�o�l�d� �t�h�e� �g�u�i�d�e� �i�n� �p�o�s�i�t�i�o�n�.� �A�l�i�n�e� �t�h�e� �n�e�a�r�e�s�t� 
�s�e�r�r�a�t�i�o�n� �i�n� �t�h�e� �p�r�i�m�e�r� �h�o�l�d�e�r� �i�n� �t�h�e� �c�e�n�t�e�r� �o�f� �t�h�e� �s�e�t� �s�c�r�e�w� �h�o�l�e�.� 
�L�o�c�k� �t�h�e� �p�r�i�m�e�r� �h�o�l�d�e�r� �w�i�t�h� �t�h�e� �s�a�f�e�t�y� �s�e�t� �s�c�r�e�w�.� �P�l�a�c�e� �t�h�e� �f�i�r�i�n�g� 
�p�i�n� �s�p�r�i�n�g� �i�n� �t�h�e� �f�i�r�i�n�g� �p�i�n� �g�u�i�d�e�,� �a�n�d� �t�h�e� �f�i�r�i�n�g� �p�i�n� �i�n� �t�h�e� �s�p�r�i�n�g�.� 
�S�c�r�e�w� �t�h�e� �f�i�r�i�n�g� �p�i�n� �h�o�u�s�i�n�g� �i�n�t�o� �t�h�e� �r�e�a�r� �e�n�d� �o�f� �t�h�e� �f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� 
�b�l�o�c�k�,� �a�n�d� �a�s�s�e�m�b�l�e� �t�h�e� �s�h�o�e� �a�n�d� �s�a�f�e�t�y� �s�e�t� �s�c�r�e�w�.� �W�h�e�n� �t�h�e� �s�e�t� 
�s�c�r�e�w�s� �a�r�e� �s�e�a�t�e�d�,� �t�h�e�y� �m�u�s�t� �b�e� �f�l�u�s�h� �o�r� �b�e�l�o�w� �t�h�e� �o�u�t�s�i�d�e� �o�f� �t�h�e� 
�f�i�r�i�n�g� �m�e�c�h�a�n�i�s�m� �b�l�o�c�k�s�.

�6�6�.� �D�I�S�A�S�S�E�M�B�L�Y� �O�F� �P�E�R�C�U�S�S�I�O�N� �M�E�C�H�A�N�I�S�M�.� �D�i�s�a�s�s�e�m� 
�b�l�e� �t�h�e� �p�e�r�c�u�s�s�i�o�n�,� �m�e�c�h�a�n�i�s�m�,� �s�t�a�r�t�i�n�g� �w�i�t�h� �t�h�e� �p�o�s�i�t�i�o�n�i�n�g� �p�i�n� �l�o� 
�c�a�t�e�d� �i�n� �t�h�e� �k�n�o�b� �(�f�i�g�.� �8�0�)�,� �t�h�e�n� �r�e�m�o�v�e� �t�h�e� �p�i�n� �i�n� �t�h�e� �k�n�o�b� �t�o� �r�e� 
�l�e�a�s�e� �t�h�e� �s�p�r�i�n�g� �a�n�d� �l�o�c�k�i�n�g� �p�i�n�.� �R�e�m�o�v�e� �p�i�n� �i�n� �f�o�r�k�e�d� �e�n�d� �o�f� �r�e� 
�c�e�i�v�e�r� �t�o� �r�e�l�e�a�s�e� �h�i�n�g�e� �p�i�n�,� �t�h�e�n� �r�e�m�o�v�e� �p�e�r�c�u�s�s�i�o�n� �h�a�m�m�e�r�.
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�P�a�r�s�.� �6�7�-�7�0� �T�M� �9�-�3�5�0

�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_

�6�7�.� �A�S�S�E�M�B�L�Y� �O�F� �P�E�R�C�U�S�S�I�O�N� �M�E�C�H�A�N�I�S�M�.� �R�e�f�e�r�r�i�n�g� �t�o� 
�f�i�g�u�r�e� �8�0�,� �t�h�e� �a�s�s�e�m�b�l�y� �o�f� �t�h�e� �p�e�r�c�u�s�s�i�o�n� �m�e�c�h�a�n�i�s�m� �c�a�n� �b�e� �a�c�c�o�m� 
�p�l�i�s�h�e�d� �b�y� �a� �r�e�v�e�r�s�e� �o�f� �t�h�e� �d�i�s�a�s�s�e�m�b�l�y� �o�p�e�r�a�t�i�o�n�s�.

�S�e�c�t�i�o�n� �X�I�X� 

�F�I�R�I�N�G� �L�O�C�K� �M�l� �7

�6�8�.� �G�E�N�E�R�A�L�.� �T�h�e� �f�i�r�i�n�g� �l�o�c�k� �M�1�7� �(�f�i�g�s�.� �8�6�,� �8�8�,� �a�n�d� �8�9�)� �i�s� 
�k�n�o�w�n� �a�s� �t�h�e� �c�o�n�t�i�n�u�o�u�s�-�p�u�l�l�,� �s�e�l�f�-�c�o�c�k�i�n�g� �t�y�p�e�;� �t�h�a�t� �i�s�,� �n�o� �c�o�c�k�i�n�g� 
�o�f� �t�h�e� �f�i�r�i�n�g� �p�i�n� �i�s� �r�e�q�u�i�r�e�d� �o�t�h�e�r� �t�h�a�n� �a� �p�u�l�l� �o�n� �t�h�e� �t�r�i�g�g�e�r�.� �T�h�i�s� 
�a�r�r�a�n�g�e�m�e�n�t� �p�e�r�m�i�t�s� �r�e�p�e�a�t�i�n�g� �t�h�e� �b�l�o�w� �f�r�o�m� �t�h�e� �f�i�r�i�n�g� �p�i�n� �i�n� �c�a�s�e� 
�o�f� �a� �m�i�s�f�i�r�e� �a�s� �o�f�t�e�n� �a�s� �d�e�s�i�r�e�d� �w�i�t�h�o�u�t� �o�p�e�n�i�n�g� �t�h�e� �m�e�c�h�a�n�i�s�m� �o�r� 
�r�e�c�o�c�k�i�n�g� �t�h�e� �f�i�r�i�n�g� �p�i�n�.� �T�h�e� �f�i�r�i�n�g� �l�o�c�k�,� �o�n�c�e� �i�n�s�t�a�l�l�e�d�,� �r�e�m�a�i�n�s� �o�n� 
�t�h�e� �w�e�a�p�o�n� �a�n�d� �i�s� �n�o�t� �r�e�m�o�v�e�d� �b�e�t�w�e�e�n� �s�u�c�c�e�s�s�i�v�e� �r�o�u�n�d�s�.� �T�h�i�s� �l�o�c�k� 
�i�s� �p�r�o�v�i�d�e�d� �w�i�t�h� �a� �d�r�o�p� �b�l�o�c�k� �a�n�d� �t�h�e� �p�r�i�m�e�r� �i�s� �i�n�s�e�r�t�e�d� �i�n� �a� �m�a�n�n�e�r� 
�s�i�m�i�l�a�r� �t�o� �p�u�t�t�i�n�g� �a� �c�a�r�t�r�i�d�g�e� �i�n� �a� �r�i�f�l�e�.

�6�9�.� �R�E�M�O�V�A�L� �O�F� �T�H�E� �F�I�R�I�N�G� �L�O�C�K�.� �R�e�m�o�v�e� �t�h�e� �s�a�f�e�t�y� 
�p�l�u�n�g�e�r� �a�n�d� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �s�l�e�e�v�e� �a�n�d� �u�n�s�c�r�e�w� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �a�n�d� 
�h�o�u�s�i�n�g� �f�r�o�m� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e�.� �N�O�T�E�:� �T�h�i�s� �o�p�e�r�a�t�i�o�n� �s�h�o�u�l�d� 
�n�o�t� �b�e� �a�t�t�e�m�p�t�e�d� �u�n�l�e�s�s� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �o�f� �t�h�e� �c�a�n�n�o�n� �i�s� �o�p�e�n�.� �S�w�i�n�g� 
�t�h�e� �f�i�r�i�n�g� �l�o�c�k� �o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �t�o� �t�h�e� �r�i�g�h�t� �u�n�t�i�l� �i�t� �d�i�s�e�n�g�a�g�e�s� �t�h�e� 
�f�i�r�i�n�g� �l�o�c�k� �b�o�d�y�.� �S�l�i�d�e� �t�h�e� �b�r�e�e�c�h�b�l�o�c�k� �c�l�e�a�r� �o�f� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �h�o�u�s� 
�i�n�g� �(�f�i�g�.� �9�0�)�.

�7�0�.� �D�I�S�A�S�S�E�M�B�L�Y� �O�F� �T�H�E� �F�I�R�I�N�G� �L�O�C�K� �M�1�7�.

�a�.� �R�e�m�o�v�e� �f�a�c�e� �p�l�a�t�e� �r�e�t�a�i�n�i�n�g� �p�i�n� �a�n�d� �r�e�m�o�v�e� �f�a�c�e� �p�l�a�t�e�.� �L�i�f�t� 
�o�u�t� �f�i�r�i�n�g� �p�i�n� �a�n�d� �f�i�r�i�n�g� �s�p�r�i�n�g� �(�f�i�g�.� �9�1�)�.

�b�.� �S�c�r�e�w� �t�h�e� �f�i�r�i�n�g� �s�p�r�i�n�g� �l�o�c�k�i�n�g� �c�a�p� �i�n� �u�n�t�i�l� �i�t� �u�n�l�o�c�k�s� �f�r�o�m� �t�h�e� 
�s�e�l�e�c�t�o�r�.� �U�n�s�c�r�e�w� �t�h�e� �s�e�l�e�c�t�o�r� �f�o�u�r� �t�u�r�n�s� �a�n�d� �t�r�i�p� �t�h�e� �t�r�i�g�g�e�r� �t�o� �r�e� 
�l�i�e�v�e� �f�i�r�i�n�g� �s�p�r�i�n�g� �p�r�e�s�s�u�r�e�.� �U�n�s�c�r�e�w� �t�r�i�g�g�e�r� �a�s�s�e�m�b�l�y� �a�n�d� �r�e�m�o�v�e�.

�c�.� �U�n�s�c�r�e�w� �f�i�r�i�n�g� �s�p�r�i�n�g� �l�o�c�k�i�n�g� �c�a�p� �a�n�d� �r�e�m�o�v�e� �f�i�r�i�n�g� �s�p�r�i�n�g�.� 
�R�e�m�o�v�e� �f�i�r�i�n�g� �h�a�m�m�e�r� �a�n�d� �f�i�r�i�n�g� �s�p�r�i�n�g� �s�t�o�p� �(�f�i�g�.� �9�1�)�.

�d�.� �C�o�m�p�r�e�s�s� �p�u�l�l� �r�o�d� �s�p�r�i�n�g� �u�n�t�i�l� �t�h�e� �f�i�r�i�n�g� �t�r�i�g�g�e�r� �p�i�v�o�t� �p�i�n� �c�a�n� 
�b�e� �d�r�i�v�e�n� �o�u�t�.� �R�e�m�o�v�e� �f�i�r�i�n�g� �t�r�i�g�g�e�r�.� �C�o�m�p�r�e�s�s� �t�h�e� �p�u�l�l� �r�o�d� �s�p�r�i�n�g� 
�f�u�r�t�h�e�r� �u�n�t�i�l� �t�h�e� �k�e�y�e�d� �e�n�d� �o�f� �t�h�e� �p�u�l�l� �r�o�d� �c�l�e�a�r�s� �t�h�e� �p�u�l�l� �r�o�d� �w�a�s�h�e�r�.� 
�R�o�t�a�t�e� �t�h�e� �p�u�l�l� �r�o�d� �9�0� �d�e�g�r�e�e�s� �t�o� �a�l�i�n�e� �k�e�y�e�d� �e�n�d� �w�i�t�h� �t�h�e� �o�p�e�n� �e�n�d� 
�o�f� �t�h�e� �w�a�s�h�e�r�.� �R�e�m�o�v�e� �p�u�l�l� �r�o�d� �a�n�d� �s�p�r�i�n�g�.� �R�e�m�o�v�e� �p�u�l�l� �r�o�d� 
�b�u�s�h�i�n�g� �f�r�o�m� �t�h�e� �p�u�l�l� �r�o�d�.� �R�e�m�o�v�e� �t�r�i�p�p�e�r� �p�i�n� �a�n�d� �t�r�i�p�p�e�r�.� �R�e� 
�m�o�v�e� �p�u�l�l� �r�o�d� �w�a�s�h�e�r� �a�n�d� �r�o�t�o�r� �f�r�o�m� �t�h�e� �f�i�r�i�n�g� �t�r�i�g�g�e�r� �s�e�l�e�c�t�o�r� 
�(�f�i�g�.� �9�1�)�.
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�T�M� �9�-�3�5�0� �P�a�r�s�.� �7�1�-�7�3

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

-FIRING LOCK HOUSING

FIRING LOCK, M17

OPERATING HANDLE BRACKET, ASS'Y

�R�A� �P�D� �9�5�1�4�3

�F�i�g�u�r�e� �8�8�-�F�i�r�i�n�g� �l�o�c�k� �M�1�7�-� �C�l�o�s�e�d� �P�o�s�i�t�i�o�n

�7�1�.� �R�E�M�O�V�A�L� �A�N�D� �D�I�S�A�S�S�E�M�B�L�Y� �O�F� �O�P�E�R�A�T�I�N�G� �H�A�N�D�L�E� 
�B�R�A�C�K�E�T� �A�S�S�E�M�B�L�Y�.� �R�e�m�o�v�e� �t�h�e� �o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �b�r�a�c�k�e�t� �p�i�n�,� 
�a�n�d� �s�l�i�d�e� �t�h�e� �o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �b�r�a�c�k�e�t� �o�u�t� �o�f� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �b�r�a�c�k�e�t�.� 
�R�o�t�a�t�e� �t�h�e� �o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �u�n�t�i�l� �t�h�e� �k�e�y�w�a�y� �i�n� �t�h�e� �b�r�a�c�k�e�t� �l�i�n�e�s� �u�p� 
�w�i�t�h� �t�h�e� �k�e�y�w�a�y� �i�n� �t�h�e� �l�e�v�e�r�.� �R�e�m�o�v�e� �t�h�e� �o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �p�i�v�o�t� 
�p�i�n� �a�n�d� �r�e�m�o�v�e� �t�h�e� �h�a�n�d�l�e� �(�f�i�g�.� �8�9�)�.

�7�2�.� �A�S�S�E�M�B�L�Y� �A�N�D� �I�N�S�T�A�L�L�A�T�I�O�N� �O�F� �O�P�E�R�A�T�I�N�G� �H�A�N�-� 
�D�L�E� �B�R�A�C�K�E�T� �A�S�S�E�M�B�L�Y�.� �P�l�a�c�e� �t�h�e�'�o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �i�n� �t�h�e� 
�o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �b�r�a�c�k�e�t� �a�n�d� �a�l�i�n�e� �t�h�e� �k�e�y�w�a�y�s�.� �I�n�s�e�r�t� �t�h�e� �o�p�e�r�a�t�i�n�g� 
�h�a�n�d�l�e� �p�i�v�o�t� �p�i�n� �a�n�d� �r�o�t�a�t�e� �t�h�e� �h�a�n�d�l�e� �t�o� �l�o�c�k� �t�h�e� �p�i�n�.� �R�e�p�l�a�c�e� �t�h�e� 
�o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �b�r�a�c�k�e�t� �a�s�s�e�m�b�l�y� �i�n� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �h�o�u�s�i�n�g� �a�n�d� �l�o�c�k� 
�i�n� �p�l�a�c�e� �w�i�t�h� �t�h�e� �o�p�e�r�a�t�i�n�g� �h�a�n�d�l�e� �b�r�a�c�k�e�t� �p�i�n�.

�7�3�.� �A�S�S�E�M�B�L�Y� �O�F� �T�H�E� �F�I�R�I�N�G� �L�O�C�K� �M�1�7�.
�a�.� �A�s�s�e�m�b�l�e� �t�h�e� �f�i�r�i�n�g� �h�a�m�m�e�r� �t�r�i�p�p�e�r� �t�o� �t�h�e� �p�u�l�l� �r�o�d� �a�n�d� �l�o�c�k� 

�i�n� �p�l�a�c�e� �w�i�t�h� �t�h�e� �t�r�i�p�p�e�r� �p�i�n�.� �A�s�s�e�m�b�l�e� �t�h�e� �p�u�l�l� �r�o�d� �b�u�s�h�i�n�g� �w�i�t�h� 
�i�n�n�e�r� �s�h�o�u�l�d�e�r� �o�f� �t�h�e� �b�u�s�h�i�n�g� �t�o� �t�h�e� �r�e�a�r�.� �P�l�a�c�e� �t�h�e� �p�u�l�l� �r�o�d� �s�p�r�i�n�g� 
�o�v�e�r� �t�h�e� �p�u�l�l� �r�o�d�.� �R�e�p�l�a�c�e� �t�h�e� �f�i�r�i�n�g� �t�r�i�g�g�e�r� �r�o�t�o�r� �a�n�d� �t�h�e� �p�u�l�l� �r�o�d� 
�w�a�s�h�e�r� �i�n� �t�h�e� �f�i�r�i�n�g� �t�r�i�g�g�e�r� �s�e�l�e�c�t�o�r�.� �I�n�s�e�r�t� �t�h�e� �p�u�l�l� �r�o�d� �i�n� �t�h�e� �s�e� 
�l�e�c�t�o�r� �a�n�d� �a�l�i�n�e� �t�h�e� �k�e�y�e�d� �e�n�d� �o�f� �t�h�e� �p�u�l�l� �r�o�d� �w�i�t�h� �t�h�e� �o�p�e�n� �s�l�o�t�s� �i�n� 
�t�h�e� �p�u�l�l� �r�o�d� �w�a�s�h�e�r�.� �C�o�m�p�r�e�s�s� �t�h�e� �p�u�l�l� �r�o�d� �s�p�r�i�n�g� �a�n�d� �p�u�s�h� �t�h�e

�1�3�5



�P�a�r�.� �7�3� �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

PRIMER EXTRACTOR - B290424

FIRING LOCK 
HOUSING

OPERATING HANDLE BRACKET-

OPERATING HANDLE •

�R�A� �P�D� �3�2�1�2�4

�F�i�g�u�r�e� �8�9�  �� �F�i�r�i�n�g� �L�o�c�k� �M�l�7�  �� �O�p�e�n� �P�o�s�i�t�i�o�n

OPERATING HANDLE 
'/ BRACKET PIN - A338274

�.� OPERATING HANDLE BRACKET

FIRING LOCK MI'7

(FIRING LOCK HOUSING FOR ISS-MM GUN MI, MIAI. AND M2
M 8-IN. HOWITZER Ml AND M2. 8-IN. GUN Ml

�R�A� �P�D� �3�2�1�2�5

�F�i�g�u�r�e� �9�0�  �� �F�i�r�i�n�g� �L�o�c�k� �a�n�d� �H�o�u�s�i�n�g
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�P�a�r�s�.� �7�3�-�7�6� �T�M� �9�-�3�5�0

�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�'

�k�e�y�e�d� �e�n�d� �o�f� �t�h�e� �p�u�l�l� �r�o�d� �t�h�r�o�u�g�h� �t�h�e� �w�a�s�h�e�r� �a�n�d� �r�o�t�a�t�e� �t�h�e� �p�u�l�l� �r�o�d� 
�a�t� �9�0� �d�e�g�r�e�e�s� �t�o� �a�l�i�n�e� �t�h�e� �k�e�y�e�d� �e�n�d� �o�f� �t�h�e� �p�u�l�l� �r�o�d� �w�i�t�h� �t�h�e� �c�l�o�s�e�d� 
�s�l�o�t�s� �i�n� �t�h�e� �w�a�s�h�e�r�.� �F�u�r�t�h�e�r� �c�o�m�p�r�e�s�s� �t�h�e� �s�p�r�i�n�g� �a�n�d� �p�l�a�c�e� �t�h�e� �f�i�r�i�n�g� 
�t�r�i�g�g�e�r� �i�n� �t�h�e� �r�o�t�o�r�.� �A�l�i�n�e� �t�h�e� �h�o�l�e�s� �a�n�d� �r�e�p�l�a�c�e� �t�h�e� �f�i�r�i�n�g� �t�r�i�g�g�e�r� 
�p�i�v�o�t� �p�i�n�.� �R�e�l�e�a�s�e� �s�p�r�i�n�g� �t�e�n�s�i�o�n�.

�b�.� �P�l�a�c�e� �t�h�e� �f�i�r�i�n�g� �s�p�r�i�n�g� �s�t�o�p� �i�n� �t�h�e� �f�i�r�i�n�g� �h�a�m�m�e�r�.� �R�e�p�l�a�c�e� �t�h�e� 
�h�a�m�m�e�r� �a�n�d� �s�t�o�p� �i�n� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �b�o�d�y�.� �I�n�s�t�a�l�l� �t�h�e� �f�i�r�i�n�g� �s�p�r�i�n�g� 
�a�n�d� �t�h�e� �f�i�r�i�n�g� �s�p�r�i�n�g� �l�o�c�k�i�n�g� �c�a�p� �a�n�d� �s�c�r�e�w� �i�n� �c�a�p� �u�n�t�i�l� �s�n�u�g� �(�f�i�g�.� �9�1�)�.

�c�.� �I�n�s�e�r�t� �a�s�s�e�m�b�l�e�d� �t�r�i�g�g�e�r� �a�s�s�e�m�b�l�y� �i�n�t�o� �t�h�e� �b�o�d�y�.� �S�c�r�e�w� �i�n� 
�s�e�l�e�c�t�o�r� �a�s� �f�a�r� �a�s� �p�o�s�s�i�b�l�e�,� �t�h�e�n� �b�a�c�k� �o�f�f� �u�n�t�i�l� �l�o�c�k�i�n�g� �g�r�o�o�v�e� �o�n� �f�a�c�e� 
�o�f� �s�e�l�e�c�t�o�r� �i�s� �a�l�i�n�e�d� �w�i�t�h� �t�h�e� �t�i�p� �o�f� �t�h�e� �f�i�r�i�n�g� �s�p�r�i�n�g� �l�o�c�k�i�n�g� �c�a�p�.� 
�U�n�s�c�r�e�w� �t�h�e� �l�o�c�k�i�n�g� �c�a�p� �u�n�t�i�l� �i�t� �s�t�o�p�s� �a�g�a�i�n�s�t� �t�h�e� �f�a�c�e� �o�f� �t�h�e� �s�e�l�e�c�t�o�r�.

�d�.� �R�e�p�l�a�c�e� �t�h�e� �f�i�r�i�n�g� �p�i�n� �i�n� �t�h�e� �b�o�d�y� �a�n�d� �p�l�a�c�e� �t�h�e� �f�i�r�i�n�g� �p�i�n� �r�e� 
�t�r�a�c�t�i�n�g� �s�p�r�i�n�g� �i�n� �p�l�a�c�e�.� �A�s�s�e�m�b�l�e� �t�h�e� �f�a�c�e� �p�l�a�t�e� �o�v�e�r� �t�h�e� �f�i�r�i�n�g� �p�i�n� 
�a�n�d� �s�p�r�i�n�g� �a�n�d� �l�o�c�k� �i�n� �p�l�a�c�e� �w�i�t�h� �t�h�e� �f�a�c�e� �p�l�a�t�e� �r�e�t�a�i�n�i�n�g� �p�i�n� �(�f�i�g�.� �9�1�)�.

�7�4�.� �I�N�S�T�A�L�L�A�T�I�O�N� �O�F� �T�H�E� �F�I�R�I�N�G� �L�O�C�K� �M�1�7�.
�a�.� �A�s�s�e�m�b�l�e� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �a�n�d� �t�h�e� �o�b�t�u�r�a�t�i�n�g� �p�a�r�t�s� �t�o� �t�h�e� 

�c�a�r�r�i�e�r�.� �A�s�s�e�m�b�l�e� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �s�p�r�i�n�g�.� �S�c�r�e�w� �t�h�e� �f�i�r�i�n�g� 
�l�o�c�k� �M�1�7� �o�n�t�o� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �u�n�t�i�l� �i�t� �s�t�o�p�s� �a�g�a�i�n�s�t� �t�h�e� �r�e�a�r� 
�f�a�c�e� �o�f� �t�h�e� �s�h�o�u�l�d�e�r� �o�n� �t�h�e� �o�b�t�u�r�a�t�o�r� �s�p�i�n�d�l�e� �p�l�u�g�.

�b�.� �U�n�s�c�r�e�w� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �u�n�t�i�l� �t�h�e� �e�l�o�n�g�a�t�e�d� �h�o�l�e� �i�n� �t�h�e� �l�e�f�t� 
�s�i�d�e� �o�f� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �h�o�u�s�i�n�g� �i�s� �a�l�i�n�e�d� �w�i�t�h� �t�h�e� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �h�o�l�e� 
�i�n� �t�h�e� �c�a�r�r�i�e�r�.� �I�n�s�t�a�l�l� �t�h�e� �s�a�f�e�t�y� �p�l�u�n�g�e�r� �m�e�c�h�a�n�i�s�m�.

�7�5�.� �C�A�R�E� �A�N�D� �P�R�E�S�E�R�V�A�T�I�O�N�.
�a�.� �T�h�e� �f�i�r�i�n�g� �l�o�c�k� �(�f�i�g�.� �8�6�)� �s�h�o�u�l�d� �b�e� �k�e�p�t� �c�l�e�a�n� �a�n�d� �t�h�e� �p�a�r�t�s� 

�l�i�g�h�t�l�y� �l�u�b�r�i�c�a�t�e�d�.� �W�h�e�n� �n�o�t� �i�n� �u�s�e�,� �r�e�m�o�v�e� �f�r�o�m� �t�h�e� �g�u�n�.

�b�.�'� �I�f� �t�h�e� �f�i�r�i�n�g� �l�o�c�k� �d�o�e�s� �n�o�t� �w�o�r�k� �s�m�o�o�t�h�l�y�,� �o�r� �i�f� �i�t� �r�e�q�u�i�r�e�s� �a� 
�g�r�e�a�t�e�r� �e�f�f�o�r�t� �t�h�a�n� �u�s�u�a�l� �t�o� �o�p�e�r�a�t�e�,� �i�t� �s�h�o�u�l�d� �b�e� �d�i�s�a�s�s�e�m�b�l�e�d� �a�n�d� 
�e�x�a�m�i�n�e�d�.� �S�c�o�r�i�n�g� �o�r� �b�r�u�i�s�e�s� �o�n� �t�h�e� �b�o�d�y� �o�r� �f�i�r�i�n�g� �l�o�c�k� �h�o�u�s�i�n�g� 
�s�h�o�u�l�d� �b�e� �r�e�p�o�r�t�e�d� �t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.� �.

�S�e�c�t�i�o�n� �X�X� 

�R�E�C�O�I�L� �M�E�C�H�A�N�I�S�M� �M�3� �A�N�D� �C�R�A�D�L�E

�7�6�.� �R�E�C�O�I�L� �M�E�C�H�A�N�I�S�M� �M�3�.
�a�.� �G�e�n�e�r�a�l�.� �T�h�e� �1�5�5�-�m�m� �g�u�n� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �M�3� �i�s� �o�f� �t�h�e� 

�h�y�d�r�o�p�n�e�u�m�a�t�i�c� �(�v�a�r�i�a�b�l�e�)� �r�e�c�o�i�l� �t�y�p�e�.� �I�t� �i�s� �c�o�m�p�o�s�e�d� �e�s�s�e�n�t�i�a�l�l�y� 
�o�f� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r�,� �c�o�u�n�t�e�r�r�e�c�o�i�l� �c�y�l�i�n�d�e�r�,� �a�n�d� �r�e�c�u�p�e�r�a�t�o�r� �c�y�l�i�n�d�e�r� 
�(�a�l�l� �o�f� �w�h�i�c�h� �a�r�e� �a�s�s�e�m�b�l�e�d� �i�n� �t�h�e� �c�r�a�d�l�e�)�,� �a�n�d� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �c�y�l� 
�i�n�d�e�r� �(�f�i�g�.� �9�7�)�.� �T�h�e� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �r�e�c�o�i�l� �p�o�r�t�i�o�n� �o�f� �t�h�e� �r�e�c�o�i�l
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�T�M� �9�-�3�5�0 �P�a�r�.� �7�6

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

VARIABLE RECOIL CAM TURNING ROD VARIABLE RECOIL
REPLENISHER CONNECTING ROD

REPLENISHER 
FILLING PLUGVARIABLE RECOIL) 

HOUSING!

�R�A� �P�D� �1�0�2�4�1�1

�F�i�g�u�r�e� �9�2�  �� �R�e�p�f�e�n�i�s�h�e�r� �a�n�d� �V�a�r�i�a�b�l�e� �R�e�c�o�i�l� �M�e�c�h�a�n�i�s�m�s

�m�e�c�h�a�n�i�s�m� �i�s� �t�o� �a�b�s�o�r�b� �a�n�d� �d�i�s�s�i�p�a�t�e� �p�a�r�t� �o�f� �t�h�e� �r�e�c�o�i�l� �e�n�e�r�g�y� �b�y� 
�c�o�m�p�r�e�s�s�i�n�g� �t�h�e� �n�i�t�r�o�g�e�n� �g�a�s� �i�n� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �s�y�s�t�e�m�,� �l�i�m�i�t�i�n�g� 
�l�e�n�g�t�h� �o�f� �r�e�c�o�i�l�,� �a�n�d� �b�r�i�n�g�i�n�g� �r�e�c�o�i�l�i�n�g� �p�a�r�t�s� �t�o� �r�e�s�t�.� �T�h�e� �f�u�n�c�t�i�o�n� �o�f� 
�t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �a�n�d� �r�e�c�u�p�e�r�a�t�o�r� �p�o�r�t�i�o�n�s� �o�f� �t�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� 
�i�s� �t�o� �s�t�o�r�e� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�e� �r�e�c�o�i�l� �e�n�e�r�g�y�.� �U�p�o�n� �c�o�m�p�l�e�t�i�o�n� �o�f� 
�r�e�c�o�i�l�,� �t�h�i�s� �s�t�o�r�e�d� �e�n�e�r�g�y� �i�s� �u�t�i�l�i�z�e�d� �t�o� �r�e�t�u�r�n� �t�h�e� �g�u�n� �t�o� �t�h�e� �i�n�-�b�a�t�t�e�r�y� 
�o�r� �f�i�r�i�n�g� �p�o�s�i�t�i�o�n�.

�b�.� �R�e�c�o�i�l�.
�(�1�)� �D�u�r�i�n�g� �r�e�c�o�i�l�,� �o�i�l� �i�n� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �i�s� �t�h�r�o�t�t�l�e�d� �t�h�r�o�u�g�h� 

�o�p�e�n�i�n�g�s�-� �p�a�s�t� �t�h�e� �r�e�c�o�i�l� �p�i�s�t�o�n�,� �s�o� �t�h�a�t� �r�e�c�o�i�l� �e�n�e�r�g�y� �i�s� �a�b�s�o�r�b�e�d� �a�n�d� 
�t�h�e� �g�u�n� �m�o�t�i�o�n� �i�s� �s�l�o�w�e�d� �t�o� �a� �s�t�o�p�.� �T�h�e� �t�h�r�o�t�t�l�i�n�g� �r�o�d�,� �h�o�u�s�e�d� �i�n� 
�t�h�e� �r�e�c�o�i�l� �p�i�s�t�o�n� �r�o�d�,� �r�e�m�a�i�n�s� �s�t�a�t�i�o�n�a�r�y� �w�h�e�n� �t�h�e� �g�u�n� �i�s� �f�i�r�e�d�.

�(�2�)� �W�h�e�n� �e�l�e�v�a�t�i�n�g� �o�r� �d�e�p�r�e�s�s�i�n�g� �t�h�e� �g�u�n�,� �r�o�t�a�t�i�o�n� �o�f� �t�h�e� �c�o�n�t�r�o�l� 
�r�o�d� �c�o�n�t�r�o�l�s� �t�h�e� �s�i�z�e� �o�f� �o�r�i�f�i�c�e� �t�h�r�o�u�g�h� �w�h�i�c�h� �t�h�e� �o�i�l� �i�s� �f�o�r�c�e�d� �p�a�s�t� 
�t�h�e� �p�i�s�t�o�n� �a�n�d� �t�h�i�s� �p�r�o�v�i�d�e�s� �a� �v�a�r�i�a�b�l�e� �r�e�c�o�i�l�.� �R�a�i�s�i�n�g� �t�h�e� �g�u�n� 
�c�h�a�n�g�e�s� �t�h�e� �g�r�o�o�v�e�s� �i�n� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �t�h�r�o�u�g�h� �w�h�i�c�h� �t�h�e� �o�i�l� �i�s� 
�t�h�r�o�t�t�l�e�d� �a�n�d� �s�h�o�r�t�e�n�s� �t�h�e� �l�e�n�g�t�h� �o�f� �r�e�c�o�i�l�.

�(�3�)� �T�h�e� �r�e�a�r� �e�n�d� �o�f� �t�h�e� �t�h�r�o�t�t�l�i�n�g� �r�o�d� �a�c�t�s� �a�s� �a� �b�u�f�f�e�r� �a�t� �t�h�e� 
�e�n�d� �o�f� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �m�o�t�i�o�n�,� �t�h�r�o�t�t�l�i�n�g� �a� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �t�h�e� 
�r�e�c�o�i�l� �o�i�l� �t�h�r�o�u�g�h� �t�h�r�o�t�t�l�i�n�g� �g�r�o�o�v�e�s� �a�n�d� �i�n�t�o� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r�,� �a�n�d� 
�s�l�o�w�i�n�g� �d�o�w�n� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �a�c�t�i�o�n� �s�o� �t�h�a�t� �t�h�e� �g�u�n� �i�s� �e�a�s�e�d� �i�n�t�o� 
�b�a�t�t�e�r�y� �p�o�s�i�t�i�o�n�.
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�P�a�r�.� �7�6� �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�R�A� �P�D� �8�6�5�4�4

�F�i�g�u�r�e� �9�3�  �� �M�e�a�s�u�r�i�n�g� �P�o�s�i�t�i�o�n� �o�f� �R�e�p�l�e�n�i�s�h�e�r� �P�i�s�t�o�n

�(�4�)� �A� �r�e�p�l�e�n�i�s�h�e�r� �i�s� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �f�r�o�n�t� �e�n�d� �o�f� �t�h�e� �r�e�c�o�i�l� 
�c�y�l�i�n�d�e�r� �(�f�i�g�.� �9�2�)�.� �I�t� �s�e�r�v�e�s� �a�s� �a� �r�e�s�e�r�v�o�i�r� �f�o�r� �e�x�c�e�s�s� �o�i�l� �w�h�e�n� �i�n� 
�c�r�e�a�s�e�d� �a�t�m�o�s�p�h�e�r�i�c� �t�e�m�p�e�r�a�t�u�r�e� �o�r� �h�e�a�t� �d�e�v�e�l�o�p�s� �d�u�r�i�n�g� �f�i�r�i�n�g� �w�h�i�c�h� 
�e�x�p�a�n�d�s� �t�h�e� �o�i�l�,� �a�n�d� �k�e�e�p�s� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �f�i�l�l�e�d� �w�h�e�n� �t�h�e� �o�i�l� �c�o�n� 
�t�r�a�c�t�s� �b�e�c�a�u�s�e� �o�f� �f�a�l�l�i�n�g� �t�e�m�p�e�r�a�t�u�r�e�.� �A� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �p�l�u�g� �i�s� 
�p�r�o�v�i�d�e�d� �o�n� �t�h�e� �m�u�z�z�l�e� �e�n�d� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�.

�c�.� �C�o�u�n�t�e�r�r�e�c�o�i�l�.� �T�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �p�a�r�t�s� �o�f� �t�h�e� �r�e�c�o�i�l� �m�e�c�h�a� 
�n�i�s�m� �a�r�e� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �r�e�c�u�p�e�r�a�t�o�r� �a�n�d� �c�o�u�n�t�e�r�r�e�c�o�i�l� �c�y�l�i�n�d�e�r�s�.� 
�T�h�e�s�e� �c�y�l�i�n�d�e�r�s� �a�r�e� �c�o�n�n�e�c�t�e�d� �n�e�a�r� �t�h�e� �r�e�a�r� �e�n�d�s�.� �A� �r�e�g�u�l�a�t�o�r� �v�a�l�v�e�,� 
�w�h�i�c�h� �i�s� �o�p�e�n� �d�u�r�i�n�g� �r�e�c�o�i�l� �a�n�d� �c�l�o�s�e�d� �d�u�r�i�n�g� �c�o�u�n�t�e�r�r�e�c�o�i�l�,� �i�s� 
�m�o�u�n�t�e�d� �n�e�a�r� �t�h�i�s� �c�o�n�n�e�c�t�i�o�n� �i�n� �t�h�e� �b�r�e�e�c�h� �e�n�d� �o�f� �t�h�e� �r�e�c�u�p�e�r�a�t�o�r� 
�c�y�l�i�n�d�e�r�.� �D�u�r�i�n�g� �r�e�c�o�i�l�,� �t�h�e� �m�o�t�i�o�n� �o�f� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �p�i�s�t�o�n� �f�o�r�c�e�s� 
�o�i�l� �f�r�o�m� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �t�o� �o�p�e�n� �t�h�e� �r�e�g�u�l�a�t�o�r� �v�a�l�v�e� �f�o�r� �t�h�e� �e�a�s�y� 
�p�a�s�s�a�g�e� �o�f� �o�i�l� �i�n�t�o� �t�h�e� �o�i�l� �i�n� �t�h�e� �r�e�c�u�p�e�r�a�t�o�r� �c�y�l�i�n�d�e�r�,� �a�n�d� �f�o�r�c�e�s� �t�h�e� 
�f�l�o�a�t�i�n�g� �p�i�s�t�o�n� �i�n� �t�h�e� �r�e�c�u�p�e�r�a�t�o�r� �c�y�l�i�n�d�e�r� �f�o�r�w�a�r�d� �t�o� �c�o�m�p�r�e�s�s� �f�u�r� 
�t�h�e�r� �t�h�e� �n�i�t�r�o�g�e�n� �g�a�s� �i�n� �t�h�e� �f�o�r�w�a�r�d� �e�n�d� �o�f� �t�h�e� �r�e�c�u�p�e�r�a�t�o�r� �c�y�l�i�n�d�e�r�.� 
�T�h�i�s� �a�b�s�o�r�b�s� �s�o�m�e� �o�f� �t�h�e� �e�n�e�r�g�y� �o�f� �r�e�c�o�i�l� �a�n�d� �s�t�o�r�e�s� �i�t� �f�o�r� �t�h�e� �c�o�u�n� 
�t�e�r�r�e�c�o�i�l� �a�c�t�i�o�n�.� �W�h�e�n� �t�h�e� �r�e�c�o�i�l� �a�c�t�i�o�n� �c�e�a�s�e�s�,� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� 
�a�c�t�i�o�n� �s�t�a�r�t�s�.� �T�h�e� �o�i�l� �i�n� �t�h�e� �r�e�a�r� �o�f� �t�h�e� �r�e�c�u�p�e�r�a�t�o�r� �i�s� �t�h�r�o�t�t�l�e�d� 
�t�h�r�o�u�g�h� �t�h�e� �r�e�g�u�l�a�t�o�r� �v�a�l�v�e� �i�n� �r�e�t�u�r�n�i�n�g� �t�o� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �c�y�l�i�n�d�e�r�.� 
�T�h�i�s� �o�i�l� �f�o�r�c�e�s� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �p�i�s�t�o�n� �a�n�d� �t�h�e� �g�u�n� �b�a�c�k� �i�n�t�o� �b�a�t�t�e�r�y� 
�p�o�s�i�t�i�o�n�.

�d�.� �O�i�l� �i�n�d�e�x�.� �T�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �f�l�o�a�t�i�n�g� �p�i�s�t�o�n� �i�n� �t�h�e� �r�e�c�u�p�e�r�a� 
�t�o�r� �c�y�l�i�n�d�e�r� �a�n�d� �t�h�e� �a�m�o�u�n�t� �o�f� �o�i�l� �i�n� �r�e�s�e�r�v�e� �i�s� �i�n�d�i�c�a�t�e�d� �(�p�a�r�.� �8�0� �b�)
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�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

RECOIL PISTON, 
ASSEMBLY

COUNTERRECOIL 
PISTON, ASSEMBLY

RECUPERATOR, 
ASSEMBLY

LINE TO OIL PUMP—M3 �R�A� �P�D� �8�6�5�4�5

�F�i�g�u�r�e� �9�4�  �� �P�u�m�p�i�n�g� �O�i�l� �R�e�s�e�r�v�e� �I�n�t�o� �R�e�c�u�p�e�r�a�t�o�r

�b�y� �a� �s�m�a�l�l� �r�o�d� �w�h�i�c�h� �e�x�t�e�n�d�s� �t�h�r�o�u�g�h� �t�h�e� �c�y�l�i�n�d�e�r� �h�e�a�d�.� �I�f� �t�h�e�r�e� �i�s� 
�a� �f�u�l�l� �r�e�s�e�r�v�o�i�r�,� �t�h�e� �o�i�l� �i�n�d�e�x� �w�i�l�l� �p�r�o�j�e�c�t� �5� �m�i�l�l�i�m�e�t�e�r�s� �o�r� �a�p�p�r�o�x�i� 
�m�a�t�e�l�y� �0�.�2�0� �i�n�c�h� �b�e�y�o�n�d� �t�h�e� �f�a�c�e� �o�f� �t�h�e� �o�i�l� �i�n�d�e�x� �h�o�u�s�i�n�g�.� �I�f� �t�h�e�r�e� 
�i�s� �i�n�s�u�f�f�i�c�i�e�n�t� �r�e�s�e�r�v�e�,� �t�h�e� �o�i�l� �i�n�d�e�x� �w�i�l�l� �p�r�o�j�e�c�t� �l�e�s�s� �t�h�a�n� �5� �m�i�l�l�i�m�e�t�e�r�s� 
�a�n�d� �m�a�y� �c�o�m�p�l�e�t�e�l�y� �d�i�s�a�p�p�e�a�r�.� �W�h�e�n� �t�h�e� �o�i�l� �i�n�d�e�x� �p�r�o�j�e�c�t�s� �l�e�s�s� 
�t�h�a�n� �5� �m�i�l�l�i�m�e�t�e�r�s�,� �i�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �d�r�a�i�n� �c�o�m�p�l�e�t�e�l�y� �a�n�d� �r�e�f�i�l�l� �t�h�e� 
�o�i�l� �r�e�s�e�r�v�o�i�r� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �p�a�r�a�g�r�a�p�h� �8�0�.

�7�7�.�  "� �C�R�A�D�L�E�.� �T�h�e� �c�r�a�d�l�e� �i�s� �m�o�u�n�t�e�d� �o�n� �t�h�e� �t�r�u�n�n�i�o�n� �b�e�a�r�i�n�g�s� �o�f� 
�t�h�e� �t�o�p� �c�a�r�r�i�a�g�e�.� �I�t� �h�o�u�s�e�s� �t�h�e� �r�e�c�o�i�l�,� �c�o�u�n�t�e�r�r�e�c�o�i�l�,� �a�n�d� �r�e�c�u�p�e�r�a�t�o�r� 
�c�y�l�i�n�d�e�r�s�,� �a�n�d� �h�a�s� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �c�y�l�i�n�d�e�r� �a�t�t�a�c�h�e�d�.� �T�h�e� �c�r�a�d�l�e� 
�t�r�u�n�n�i�o�n�s� �f�o�r�m� �t�h�e� �f�u�l�c�r�u�m� �f�o�r� �t�h�e� �m�o�v�e�m�e�n�t� �o�f� �t�h�e� �g�u�n� �i�n� �e�l�e�v�a�t�i�o�n�.� 
�O�n�e� �e�n�d� �o�f� �e�a�c�h� �o�f� �t�h�e� �t�w�o� �e�q�u�i�l�i�b�r�a�t�o�r�s� �i�s�'�s�e�c�u�r�e�d� �t�o� �t�h�e� �c�r�a�d�l�e� �n�e�a�r� 
�i�t�s� �f�r�o�n�t� �e�n�d�.� �T�h�e� �o�t�h�e�r� �e�n�d� �o�f� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r� �i�s� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� 
�t�r�u�n�n�i�o�n� �c�a�p� �o�n� �t�h�e� �t�o�p� �c�a�r�r�i�a�g�e�.� �A� �c�r�a�d�l�e� �l�o�c�k� �c�o�n�n�e�c�t�i�o�n� �a�t� �t�h�e� 
�f�r�o�n�t� �e�n�d� �s�e�c�u�r�e�s� �t�h�e� �c�r�a�d�l�e� �l�o�c�k� �m�o�u�n�t� �o�n� �t�h�e� �b�o�g�i�e� �t�o� �t�h�e� �c�r�a�d�l�e� 
�a�n�d� �i�s� �u�s�e�d� �t�o� �h�o�l�d� �t�h�e� �c�r�a�d�l�e� �i�n� �t�r�a�v�e�l� �p�o�s�i�t�i�o�n�.� �T�h�e� �e�l�e�v�a�t�i�n�g� �a�r�c�,� 
�w�h�i�c�h� �i�s� �e�n�g�a�g�e�d� �b�y� �t�h�e� �p�i�n�i�o�n� �o�f� �t�h�e� �e�l�e�v�a�t�i�n�g� �m�e�c�h�a�n�i�s�m�,� �i�s� �s�e�c�u�r�e�d� 
�i�n� �a�l�i�n�e�m�e�n�t� �o�n� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �c�r�a�d�l�e� �b�y� �a� �p�r�o�j�e�c�t�i�o�n� �w�h�i�c�h� �f�i�t�s� �a� 
�m�a�t�i�n�g� �g�r�o�o�v�e� �i�n� �t�h�e� �c�r�a�d�l�e�.� �T�h�e� �r�e�p�l�e�n�i�s�h�e�r� �a�n�d� �t�h�e� �v�a�r�i�a�b�l�e� �r�e�c�o�i�l� 
�m�e�c�h�a�n�i�s�m� �a�r�e� �a�s�s�e�m�b�l�e�d� �t�o� �t�h�e� �l�e�f�t� �s�i�d�e� �a�n�d� �f�r�o�n�t� �e�n�d� �o�f� �t�h�e� �c�r�a�d�l�e�.� 
�A� �g�u�n� �r�e�t�r�a�c�t�i�n�g� �h�o�i�s�t� �i�s� �u�s�e�d� �f�o�r� �r�e�t�r�a�c�t�i�n�g� �t�h�e� �g�u�n�.
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�T�M� �9�-�3�5�0� �P�a�r�s�.� �7�8�-�7�9

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�7�8�.� �R�E�C�O�I�L� �O�I�L�.
�a�.� �G�e�n�e�r�a�l�.� �C�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �n�o�t� �t�o� �u�s�e� �o�t�h�e�r� �t�h�a�n� �t�h�e� �r�e�c�o�i�l� 

�o�i�l� �p�r�e�s�c�r�i�b�e�d� �b�y� �t�h�e� �L�u�b�r�i�c�a�t�i�o�n� �O�r�d�e�r�.
�(�1�)� �W�a�t�e�r� �m�u�s�t� �n�o�t� �b�e� �i�n�t�r�o�d�u�c�e�d� �i�n�t�o� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�.
�(�2�)� �E�x�p�o�s�u�r�e� �o�f� �r�e�c�o�i�l� �o�i�l� �i�n� �a�n� �o�p�e�n� �c�a�n� �m�a�y� �r�e�s�u�l�t� �i�n� �a�c�c�u�m�u� 

�l�a�t�i�o�n� �o�f� �m�o�i�s�t�u�r�e�.� �C�o�n�d�e�n�s�a�t�i�o�n� �i�n� �a� �c�o�n�t�a�i�n�e�r� �p�a�r�t�l�y� �f�i�l�l�e�d� �w�i�t�h� �o�i�l�,� 
�o�r� �p�o�u�r�i�n�g� �f�r�o�m� �o�n�e� �c�o�n�t�a�i�n�e�r� �t�o� �a�n�o�t�h�e�r� �w�h�i�c�h� �h�a�s� �m�o�i�s�t�u�r�e� �o�n� �i�t�s� 
�i�n�n�e�r� �w�a�l�l�s�,� �r�e�s�u�l�t�s� �i�n� �m�o�i�s�t�u�r�e� �b�e�i�n�g� �c�a�r�r�i�e�d� �a�l�o�n�g� �w�i�t�h� �t�h�e� �o�i�l� �i�n�t�o� 
�t�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�.

�(�3�)� �I�t� �i�s� �a�d�v�i�s�a�b�l�e� �t�h�a�t� �r�e�c�o�i�l� �o�i�l� �b�e� �t�e�s�t�e�d� �f�o�r� �w�a�t�e�r�.� �U�s�e� �a� 
�c�l�e�a�n� �g�l�a�s�s� �b�o�t�t�l�e� �f�i�l�l�e�d� �w�i�t�h� �r�e�c�o�i�l� �o�i�l�.� �T�h�e� �o�i�l� �s�h�o�u�l�d� �b�e� �p�u�t� �i�n� �a� 
�w�a�r�m� �p�l�a�c�e� �a�n�d� �a�l�l�o�w�e�d� �t�o� �s�e�t�t�l�e�.� �I�f� �w�a�t�e�r� �i�s� �p�r�e�s�e�n�t�,� �t�h�e� �w�a�t�e�r� �b�e�i�n�g� 
�h�e�a�v�i�e�r� �t�h�a�n� �t�h�e� �o�i�l� �w�i�l�l� �s�i�n�k� �t�o� �t�h�e� �b�o�t�t�o�m�.� �W�i�t�h� �t�h�e� �b�o�t�t�l�e� �s�l�i�g�h�t�l�y� 
�t�i�l�t�e�d�,� �d�r�o�p�s� �o�r� �b�u�b�b�l�e�s� �w�i�l�l� �f�o�r�m� �i�n� �t�h�e� �l�o�w�e�r� �p�o�r�t�i�o�n�.� �I�n�v�e�r�t� �t�h�e� 
�b�o�t�t�l�e� �a�n�d� �h�o�l�d� �i�t� �t�o� �t�h�e� �l�i�g�h�t�.� �D�r�o�p�s� �o�r� �b�u�b�b�l�e�s� �o�f� �w�a�t�e�r�,� �i�f� �p�r�e�s�e�n�t�,� 
�m�a�y� �b�e� �s�e�e�n� �s�l�o�w�l�y� �s�i�n�k�i�n�g� �i�n� �t�h�e� �o�i�l�.� �I�f� �t�h�e� �o�i�l� �h�a�s� �a� �c�l�o�u�d�y� �a�p� 
�p�e�a�r�a�n�c�e�,� �t�h�e� �c�l�o�u�d�i�n�e�s�s� �m�a�y� �b�e� �a�s�c�r�i�b�e�d� �t�o� �p�a�r�t�i�c�l�e�s� �o�f� �w�a�t�e�r�.

�(�4�)� �I�f� �t�h�i�s� �t�e�s�t� �s�h�o�u�l�d� �s�h�o�w� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �w�a�t�e�r�,� �t�h�e� �o�i�l� �o�n� 
�h�a�n�d� �s�h�o�u�l�d� �b�e� �t�u�r�n�e�d� �i�n�.

�b�.� �C�a�r�e� �o�f� �r�e�c�o�i�l� �o�i�l�.� �T�h�e� �t�r�a�n�s�f�e�r� �o�f� �r�e�c�o�i�l� �o�i�l� �t�o� �a� �c�o�n�t�a�i�n�e�r� 
�n�o�t� �m�a�r�k�e�d� �w�i�t�h� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �o�i�l� �m�a�y� �r�e�s�u�l�t� �i�n� �t�h�e� �w�r�o�n�g� �o�i�l� 
�g�e�t�t�i�n�g� �i�n�t�o� �t�h�e� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m�s� �o�r� �i�n� �t�h�e� �u�s�e� �o�f� �r�e�c�o�i�l� �o�i�l� �f�o�r� 
�l�u�b�r�i�c�a�t�i�n�g� �p�u�r�p�o�s�e�s�.� �R�e�c�o�i�l� �o�i�l� �m�u�s�t� �n�o�t� �b�e� �p�u�t� �i�n�t�o� �a� �c�o�n�t�a�i�n�e�r� �n�o�t� 
�m�a�r�k�e�d� �w�i�t�h� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �o�i�l�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �s�h�o�u�l�d� �a�l�s�o� �b�e� �o�b� 
�s�e�r�v�e�d�:� �R�e�c�o�i�l� �o�i�l�s� �s�h�o�u�l�d� �n�o�t� �b�e� �l�e�f�t� �i�n� �o�p�e�n� �c�o�n�t�a�i�n�e�r�s�,� �n�o�r� �s�u�b�j�e�c�t�e�d� 
�t�o� �e�x�c�e�s�s�i�v�e� �h�e�a�t�.� �T�h�e� �g�r�e�a�t�e�s�t� �c�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �w�i�t�h� �t�h�e� �r�e�c�o�i�l� �o�i�l�s� 
�t�o� �e�x�c�l�u�d�e� �m�o�i�s�t�u�r�e� �a�n�d� �d�i�r�t�.� �E�x�c�e�p�t� �i�n� �a�n� �e�m�e�r�g�e�n�c�y�,� �d�i�r�t�y� �r�e�c�o�i�l� 
�o�i�l� �s�h�o�u�l�d� �b�e� �r�e�p�l�a�c�e�d� �w�i�t�h� �n�e�w� �o�i�l�.� �S�t�r�a�i�n� �u�s�e�d� �r�e�c�o�i�l� �o�i�l� �t�h�r�o�u�g�h� 
�c�l�e�a�n� �c�l�o�t�h� �b�e�f�o�r�e� �r�e�i�n�s�e�r�t�i�n�g� �i�n� �r�e�c�o�i�l� �m�e�c�h�a�n�i�s�m� �i�n� �t�h�e� �e�v�e�n�t� �a�n� 
�e�m�e�r�g�e�n�c�y� �a�r�i�s�e�s� �r�e�q�u�i�r�i�n�g� �s�u�c�h� �r�e�u�s�e�.� �D�o� �n�o�t� �m�i�x� �r�e�c�o�i�l� �o�i�l�s� �w�i�t�h� 
�a�n�y� �o�t�h�e�r� �t�y�p�e� �o�f� �o�i�l�.

�7�9�.� �F�I�L�L�I�N�G� �R�E�C�O�I�L� �C�Y�L�I�N�D�E�R� �W�I�T�H� �O�I�L�.

�a�.� �P�u�r�g�i�n�g� �m�e�a�n�s� �r�e�m�o�v�i�n�g� �a�l�l� �a�i�r� �f�r�o�m� �t�h�e� �l�i�n�e� �w�h�e�n� �f�o�r�c�i�n�g� �i�n� 
�t�h�e� �o�i�l�.� �T�h�i�s� �i�s� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �h�a�v�i�n�g� �o�n�e� �c�o�n�n�e�c�t�i�o�n� �i�n� �t�h�e� �l�i�n�e� 
�s�l�i�g�h�t�l�y� �l�o�o�s�e�,� �a�n�d� �a�l�l�o�w�i�n�g� �t�h�e� �a�i�r� �t�o� �e�s�c�a�p�e�,� �a�f�t�e�r� �w�h�i�c�h� �t�h�e� �c�o�n� 
�n�e�c�t�i�o�n� �i�s� �t�i�g�h�t�e�n�e�d�.

�b�.� �T�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �i�s� �f�i�l�l�e�d� �t�h�r�o�u�g�h� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �w�i�t�h� �t�h�e� �o�i�l� 
�p�u�m�p� �M�3�.� �T�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� �g�o�v�e�r�n�s� �t�h�e� �f�i�l�l�i�n�g� �o�f� 
�t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �(�f�i�g�.� �9�3�)�.� �T�h�e� �n�o�r�m�a�l� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� 
�p�i�s�t�o�n� �i�s� �5�%� �i�n�c�h�e�s� �(�1�5�0� �m�i�l�l�i�m�e�t�e�r�s�)� �f�r�o�m� �t�h�e� �r�e�a�r� �f�a�c�e� �o�f� �t�h�e� 
�r�e�p�l�e�n�i�s�h�e�r� �c�y�l�i�n�d�e�r�.� �T�h�i�s� �p�o�s�i�t�i�o�n� �i�n�d�i�c�a�t�e�s� �a� �f�u�l�l� �c�y�l�i�n�d�e�r� �a�n�d� 
�s�u�f�f�i�c�i�e�n�t� �r�e�s�e�r�v�e� �i�n� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�.� �C�h�e�c�k� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �r�e�p�l�e�n� 
�i�s�h�e�r� �p�i�s�t�o�n� �a�n�d�,� �w�h�e�n� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� �i�s� �a�t� �a� �p�o�i�n�t� �4� �i�n�c�h�e�s
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�T�M� �9�-�3�5�0� �P�a�r�s�.� �7�9�-�8�0

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�(�1�0�0� �m�i�l�l�i�m�e�t�e�r�s�)� �o�r� �l�e�s�s� �f�r�o�m� �t�h�e� �r�e�a�r� �f�a�c�e� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�,� �r�e� 
�m�o�v�e� �o�i�l� �f�r�o�m� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �b�e�f�o�r�e� �f�i�r�i�n�g� �i�s� �c�o�n�t�i�n�u�e�d�.� �T�h�e� �r�e� 
�m�o�v�a�l� �o�f� �o�i�l� �i�s� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �m�e�a�n�s� �o�f� �t�h�e� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �v�a�l�v�e� 
�r�e�l�e�a�s�e� �(�o�i�l� �e�x�t�r�a�c�t�o�r�)�.� �W�h�e�n� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� �h�a�s� �m�o�v�e�d� �i�n� 
�t�o� �a� �p�o�i�n�t� �7�%� �i�n�c�h�e�s� �(�2�0�0� �m�i�l�l�i�m�e�t�e�r�s�;� �o�r� �m�o�r�e� �f�r�o�m�'�t�h�e� �r�e�a�r� �f�a�c�e� 
�o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�,� �a�d�d� �o�i�l�.

�c�.� �B�e�f�o�r�e� �f�i�l�l�i�n�g� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �w�i�t�h� �o�i�l�,� �t�e�s�t� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� 
�t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n�,� �b�y� �i�n�s�e�r�t�i�n�g� �a� �s�c�a�l�e� �t�h�r�o�u�g�h� �t�h�e� �o�p�e�n�i�n�g� �o�f� 
�t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� �g�u�i�d�e� �a�n�d� �a�g�a�i�n�s�t� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n�,� �a�f�t�e�r� 
�r�e�m�o�v�i�n�g� �p�l�u�g�.� �T�h�e�n� �r�e�l�e�a�s�e� �o�i�l� �f�r�o�m� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �b�y� �m�e�a�n�s� �o�f� 
�t�h�e� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �v�a�l�v�e� �r�e�l�e�a�s�e� �(�o�i�l� �e�x�t�r�a�c�t�o�r�)� �s�c�r�e�w�e�d� �i�n�t�o� �t�h�e� 
�r�e�p�l�e�n�i�s�h�e�r� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �h�o�l�e� �o�n� �t�h�e� �s�i�d�e� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�.� �I�f� 
�m�o�v�e�m�e�n�t� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� �t�a�k�e�s� �p�l�a�c�e�,� �p�r�o�c�e�e�d� �w�i�t�h� �t�h�e� 
�f�i�l�l�i�n�g� �o�f� �t�h�e� �r�e�c�o�i�l� �c�y�l�i�n�d�e�r� �a�s� �f�o�l�l�o�w�s�:� �U�n�s�c�r�e�w� �t�h�e� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� 
�v�a�l�v�e� �r�e�l�e�a�s�e� �f�r�o�m� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �h�o�l�e�,� �s�c�r�e�w� �u�n�i�o�n� 
�o�f� �t�h�e� �p�u�m�p� �f�i�l�l�i�n�g� �t�u�b�e� �i�n�t�o� �t�h�e� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �h�o�l�e� �l�o�o�s�e�l�y�,� �a�n�d� 
�p�u�m�p� �a� �l�i�t�t�l�e� �o�i�l� �t�h�r�o�u�g�h� �u�n�t�i�l� �a�l�l� �a�i�r� �i�s� �e�x�c�l�u�d�e�d�.� �T�h�e� �u�n�i�o�n� �s�h�o�u�l�d� 
�b�e� �s�e�t� �u�p� �w�i�t�h�o�u�t� �t�h�e� �u�s�e� �o�f� �a� �w�r�e�n�c�h�,� �e�x�c�e�p�t� �f�o�r� �t�h�e� �f�i�n�a�l� �t�i�g�h�t�e�n�i�n�g�,� 
�a�n�d� �s�h�o�u�l�d� �b�e� �j�u�s�t� �t�i�g�h�t� �e�n�o�u�g�h� �t�o� �p�r�e�v�e�n�t� �o�i�l� �f�r�o�m� �e�s�c�a�p�i�n�g�.� �E�x� 
�t�r�e�m�e� �c�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �t�o� �p�r�e�v�e�n�t� �a�n�y� �d�a�m�a�g�e� �t�o� �t�h�e� �t�h�r�e�a�d�s� �o�f� 
�t�h�e� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �h�o�l�e�,� �a�s� �a�n�y� �d�a�m�a�g�e� �m�a�y� �p�u�t� �t�h�e� �c�r�a�d�l�e� �o�u�t� �o�f� 
�a�c�t�i�o�n�.� �W�o�r�k� �t�h�e� �p�u�m�p� �u�n�t�i�l� �t�h�e� �r�e�a�r� �e�n�d� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� 
�i�s� �5�%� �i�n�c�h�e�s� �(�1�5�0� �m�i�l�l�i�m�e�t�e�r�s�)� �f�r�o�m� �t�h�e� �r�e�a�r� �f�a�c�e� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�.� 
�R�e�m�o�v�e� �t�h�e� �f�i�l�l�i�n�g� �p�i�p�e� �u�n�i�o�n� �a�n�d� �r�e�p�l�a�c�e� �t�h�e� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �p�l�u�g�.

�d�.� �M�e�a�s�u�r�e�m�e�n�t� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� �s�h�o�u�l�d� �c�o�n�f�o�r�m� �t�o� �t�h�e� 
�f�o�l�l�o�w�i�n�g�:� �B�e�f�o�r�e� �f�i�r�i�n�g�,� �f�o�r� �a�n�t�i�c�i�p�a�t�e�d� �s�l�o�w� �f�i�r�e�,� �f�r�o�m� �5�%� �i�n�c�h�e�s� �t�o� 
�7�%� �i�n�c�h�e�s�;� �f�o�r� �a�n�t�i�c�i�p�a�t�e�d� �r�a�p�i�d� �f�i�r�e� �a�n�d� �e�x�t�r�e�m�e� �h�i�g�h� �t�e�m�p�e�r�a�t�u�r�e�s�,�.� 
�7�7�/�s� �i�n�c�h�e�s�.� �D�u�r�i�n�g� �f�i�r�i�n�g� �7�%� �i�n�c�h�e�s� �t�o� �"�0�.�"� �F�i�r�i�n�g� �s�h�o�u�l�d� �n�o�t� �c�o�n� 
�t�i�n�u�e� �b�e�f�o�r�e� �"�0�.�"� �"�0�"� �m�e�a�s�u�r�e�m�e�n�t� �i�s� �o�b�t�a�i�n�e�d� �w�h�e�n� �t�h�e� �r�e�a�r� �f�a�c�e� 
�o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� �i�s� �f�l�u�s�h� �w�i�t�h� �t�h�e� �r�e�a�r� �f�a�c�e� �o�f� �t�h�e� �r�e�p�l�e�n�i�s�h�e�r�.� 
�W�h�e�n� �r�e�p�l�e�n�i�s�h�e�r� �p�i�s�t�o�n� �a�p�p�r�o�a�c�h�e�s� �"�0�"� �m�e�a�s�u�r�e�m�e�n�t�,� �d�r�a�i�n� �o�i�l� �f�r�o�m� 
�r�e�p�l�e�n�i�s�h�e�r�.� �C�A�U�T�I�O�N�:� �B�e� �s�u�r�e� �t�o� �f�i�l�l� �r�e�p�l�e�n�i�s�h�e�r� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� 
�d�a�y�'�s� �f�i�r�i�n�g� �t�o� �t�a�k�e� �c�a�r�e� �o�f� �t�h�e� �c�o�n�t�r�a�c�t�i�o�n� �o�f� �o�i�l� �w�h�i�c�h� �w�i�l�l� �t�a�k�e� �p�l�a�c�e� 
�w�h�e�n� �t�h�e� �s�y�s�t�e�m� �c�o�o�l�s� �o�f�f�.� �N�e�v�e�r� �a�l�l�o�w� �r�e�p�l�e�n�i�s�h�e�r� �t�o� �g�o� �b�e�y�o�n�d� �t�h�e� 
�"�0�"� �m�e�a�s�u�r�e�m�e�n�t�.

�8�0�.� �F�I�L�L�I�N�G� �R�E�C�U�P�E�R�A�T�O�R� �C�Y�L�I�N�D�E�R� �W�I�T�H� �O�I�L� �(�f�i�g�.� �9�4�)�.
�a�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�s�,� �a�s� �t�o� �t�h�e� �n�u�m�b�e�r� �o�f� �s�t�r�o�k�e�s�,� �a�p�p�l�y� 

�o�n�l�y� �t�o� �t�h�e� �o�i�l� �p�u�m�p� �M�3�.

�b�.� �T�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �o�i�l� �i�n�d�e�x�,� �w�h�i�c�h� �i�s� �b�e�l�o�w� �t�h�e� �f�i�l�l�i�n�g� �a�n�d� 
�d�r�a�i�n� �p�l�u�g�,� �s�h�o�u�l�d� �n�o�t� �b�e� �u�s�e�d� �a�s� �a�n� �a�b�s�o�l�u�t�e� �g�u�i�d�e� �f�o�r� �d�e�t�e�r�m�i�n�i�n�g� 
�w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� �s�y�s�t�e�m� �c�o�n�t�a�i�n�s� �t�h�e� �p�r�o�p�e�r� �a�m�o�u�n�t� 
�o�f� �o�i�l�.� �T�h�e� �n�o�r�m�a�l� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �o�i�l� �i�n�d�e�x� �i�n� �t�h�e� �c�o�u�n�t�e�r�r�e�c�o�i�l� 
�s�y�s�t�e�m� �i�s� �5� �m�i�l�l�i�m�e�t�e�r�s� �(�0�.�2�0� �i�n�c�h�)� �o�u�t� �f�r�o�m� �t�h�e� �r�e�a�r� �f�a�c�e� �o�f� �t�h�e� 
�r�e�c�u�p�e�r�a�t�o�r� �c�y�l�i�n�d�e�r�.� �T�h�i�s� �p�o�s�i�t�i�o�n� �i�s� �n�o�t� �a� �d�e�f�i�n�i�t�e� �i�n�d�i�c�a�t�i�o�n� �o�f� �t�h�e

�1�4�5



�P�a�r�.� �8�0 �T�M� �9�-�3�5�0

�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

I 
I
e

o
I

1
�.�9



�T�M� �9�-�3�5�0� �P�a�r�a�.� �8�0�-�8�1

�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s�_�_�_�_�_�_�_�_�_

�a�m�o�u�n�t� �o�f� �o�i�l� �i�n� �t�h�e� �s�y�s�t�e�m�.� �I�f� �t�h�e� �i�n�d�e�x� �e�x�t�e�n�d�s� �o�u�t� �l�e�s�s� �t�h�a�n� �5� 
�m�i�l�l�i�m�e�t�e�r�s�,� �i�t� �i�s� �a� �d�e�f�i�n�i�t�e� �i�n�d�i�c�a�t�i�o�n� �t�h�a�t� �t�h�e�r�e� �i�s� �n�o�t� �s�u�f�f�i�c�i�e�n�t� �o�i�l� 
�O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �i�t� �m�a�y� �e�x�t�e�n�d� �o�u�t� �5� �m�i�l�l�i�m�e�t�e�r�s�,� �a�n�d� �t�h�e�r�e� �m�a�y� 
�n�o�t� �b�e� �s�u�f�f�i�c�i�e�n�t� �r�e�s�e�r�v�e� �i�n� �t�h�e� �s�y�s�t�e�m�.� �T�h�e� �o�n�l�y� �w�a�y� �t�o� �k�n�o�w� �t�h�a�t� 
�t�h�e� �s�y�s�t�e�m� �i�s� �f�u�l�l� �i�s� �b�y� �f�i�l�l�i�n�g� �i�t�.

�c�.� �W�h�e�n� �t�h�e� �g�u�n� �d�o�e�s� �n�o�t� �r�e�t�u�r�n� �t�o� �b�a�t�t�e�r�y�,� �o�r� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� 
�t�h�e� �o�i�l� �i�n�d�e�x� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e�r�e� �i�s� �t�o�o� �s�m�a�l�l� �a� �q�u�a�n�t�i�t�y� �o�f� �o�i�l� �i�n� �t�h�e� 
�r�e�c�u�p�e�r�a�t�o�r�,� �i�t� �w�i�l�l� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� �d�r�a�i�n� �o�f�f� �t�h�e� �r�e�s�e�r�v�e� �o�i�l� �b�e�f�o�r�e� 
�r�e�f�i�l�l�i�n�g�.� �T�h�i�s� �i�s� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �r�e�m�o�v�i�n�g� �t�h�e� �p�l�u�g� �f�r�o�m� �t�h�e� �f�i�l�l�i�n�g� 
�a�n�d� �d�r�a�i�n� �h�o�l�e� �l�o�c�a�t�e�d� �o�n� �t�h�e� �b�r�e�e�c�h� �e�n�d� �o�f� �t�h�e� �r�e�c�u�p�e�r�a�t�o�r�.� �S�c�r�e�w� 
�i�n� �t�h�e� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �v�a�l�v�e� �r�e�l�e�a�s�e� �(�o�i�l� �e�x�t�r�a�c�t�o�r�)�,� �a�n�d� �a�l�l�o�w� �o�i�l� �t�o� 

 "� �d�r�a�i�n� �u�n�t�i�l� �t�h�e� �f�l�o�w� �c�e�a�s�e�s�.� �R�e�m�o�v�e�-�t�h�e� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �v�a�l�v�e� �r�e� 
�l�e�a�s�e� �(�o�i�l� �e�x�t�r�a�c�t�o�r�)�.� �I�t� �w�i�l�l� �b�e� �n�o�t�e�d� �t�h�a�t� �t�h�e� �o�i�l� �i�n�d�e�x� �h�a�s� �r�e�c�e�d�e�d� 
�b�e�f�o�r�e� �a�l�l� �o�f� �t�h�e� �r�e�s�e�r�v�e� �o�i�l� �h�a�s� �b�e�e�n� �r�e�l�e�a�s�d�.� �I�f� �t�h�e� �o�i�l� �i�n�d�e�x� �h�a�s� 
�n�o�t� �m�o�v�e�d�,� �t�a�p� �i�t� �g�e�n�t�l�y� �w�i�t�h� �a� �s�m�a�l�l� �p�i�e�c�e� �o�f� �w�o�o�d�,� �a�s� �i�t� �m�a�y� �b�e� 
�s�t�u�c�k�.� �P�u�r�g�e� �t�h�e� �o�i�l� �p�u�m�p�,� �c�l�e�a�n� �t�h�e� �u�n�i�o�n� �o�f� �t�h�e� �p�u�m�p� �t�u�b�i�n�g� �o�r� 
�h�o�s�e�,� �a�n�d� �s�c�r�e�w� �t�h�e� �u�n�i�o�n� �l�o�o�s�e�l�y� �i�n�t�o� �t�h�e� �f�i�l�l�i�n�g� �a�n�d� �d�r�a�i�n� �h�o�l�e�.� 
�W�o�r�k� �t�h�e� �p�u�m�p� �a� �f�e�w� �t�i�m�e�s� �u�n�t�i�l� �o�i�l� �i�s� �f�o�r�c�e�d� �o�u�t� �t�h�r�o�u�g�h� �t�h�e� �c�o�n� 
�n�e�c�t�i�o�n�,� �t�h�e�r�e�b�y� �e�x�c�l�u�d�i�n�g� �a�l�l� �a�i�r�.� �T�h�e� �p�u�m�p� �m�u�s�t� �b�e� �k�e�p�t� �f�i�l�l�e�d�,� 
�d�u�r�i�n�g� �o�p�e�r�a�t�i�o�n�,� �t�o� �a� �l�e�v�e�l� �s�u�f�f�i�c�i�e�n�t� �t�o� �a�v�o�i�d� �i�t� �r�u�n�n�i�n�g� �d�r�y�.� �I�f� �a�i�r� 
�s�h�o�u�l�d� �g�e�t� �i�n� �t�h�e� �t�u�b�i�n�g�,� �i�t� �w�i�l�l� �b�e� �n�e�c�e�s�s�a�r�y� �t�o� �p�u�r�g�e� �t�h�e� �l�i�n�e� �a�g�a�i�n�.� 
�T�i�g�h�t�e�n� �t�h�e� �u�n�i�o�n� �j�u�s�t� �s�u�f�f�i�c�i�e�n�t�l�y� �t�o� �p�r�e�v�e�n�t� �f�u�r�t�h�e�r� �e�s�c�a�p�e� �o�f� �o�i�l� 
�t�h�r�o�u�g�h� �t�h�e� �c�o�n�n�e�c�t�i�o�n� �a�s� �t�h�e� �p�u�m�p� �i�s� �o�p�e�r�a�t�e�d�.� �T�o� �e�s�t�a�b�l�i�s�h� �a� 
�c�o�r�r�e�c�t� �r�e�s�e�r�v�e�,� �p�u�m�p� �i�n� �s�u�f�f�i�c�i�e�n�t� �o�i�l� �t�o� �b�r�i�n�g� �t�h�e� �o�i�l� �i�n�d�e�x� �t�o� �i�t�s� 
�e�x�t�e�n�d�e�d� �p�o�s�i�t�i�o�n�.� �C�o�u�n�t� �t�h�e� �n�u�m�b�e�r� �o�f� �s�t�r�o�k�e�s�.� �T�h�e�n� �a�d�d� �t�w�i�c�e� 
�t�h�i�s� �a�m�o�u�n�t� �o�f� �o�i�l�.� �(�F�o�r� �e�x�a�m�p�l�e�,� �i�f� �i�t� �r�e�q�u�i�r�e�s� �1�5�0� �s�t�r�o�k�e�s� �t�o� �b�r�i�n�g� 
�o�u�t� �t�h�e� �o�i�l� �i�n�d�e�x�,� �t�h�e�n� �a�d�d� �a�n�o�t�h�e�r� �3�0�0� �s�t�r�o�k�e�s�.� �O�n�e� �s�t�r�o�k�e� �i�s� �c�o�n� 
�s�i�d�e�r�e�d� �o�n�e� �c�o�m�p�l�e�t�e� �c�y�c�l�e� �o�f� �t�h�e� �p�u�m�p� �h�a�n�d�l�e�.�)� �T�h�i�s� �q�u�a�n�t�i�t�y� �o�f� 
�o�i�l� �i�s� �c�o�n�s�i�d�e�r�e�d� �t�h�e� �c�o�r�r�e�c�t� �r�e�s�e�r�v�e�.

�S�e�c�t�i�o�n� �X�X�I� 

�E�Q�U�I�L�I�B�R�A�T�O�R�S

�8�1�.� �G�E�N�E�R�A�L�.
�a�.� �T�w�o� �e�q�u�i�l�i�b�r�a�t�o�r�s� �o�f� �t�h�e� �p�n�e�u�m�a�t�i�c� �t�y�p�e� �(�f�i�g�.� �9�8�)� �a�r�e� �p�r�o� 

�v�i�d�e�d� �t�o� �b�a�l�a�n�c�e� �t�h�e� �w�e�i�g�h�t� �o�f� �t�h�e� �g�u�n� �m�u�z�z�l�e� �a�n�d� �r�e�d�u�c�e� �t�h�e� 
�m�a�n�u�a�l� �e�f�f�o�r�t� �r�e�q�u�i�r�e�d� �t�o� �e�l�e�v�a�t�e� �t�h�e� �g�u�n� �t�h�r�o�u�g�h� �t�h�e� �l�o�w�e�r� �e�l�e�v�a� 
�t�i�o�n�s�.� �T�h�e�y� �c�o�n�s�i�s�t� �p�r�i�m�a�r�i�l�y� �o�f� �c�y�l�i�n�d�r�i�c�a�l� �c�a�s�e�s� �a�n�d� �p�l�u�n�g�e�r�s� 
�(�f�i�g�.� �9�9�)�.� �T�h�e�y� �a�r�e� �f�i�l�l�e�d� �w�i�t�h� �n�i�t�r�o�g�e�n� �g�a�s� �u�n�d�e�r� �.�p�r�e�s�s�u�r�e� �a�n�d� �a�r�e� 
�e�q�u�i�p�p�e�d� �w�i�t�h� �a�p�p�r�o�p�r�i�a�t�e� �g�r�e�a�s�e� �s�e�a�l�s� �t�o� �r�e�t�a�i�n� �t�h�e� �g�a�'�.� �N�O�T�E�:� �T�h�e� 
�e�q�u�i�l�i�b�r�a�t�o�r�s� �a�r�e� �n�o�t� �t�o� �b�e� �d�i�s�a�s�s�e�m�b�l�e�d� �e�x�c�e�p�t� �b�y� �o�r�d�n�a�n�c�e� �p�e�r�s�o�n�n�e�l�.

�' "� �b�.� �T�e�m�p�e�r�a�t�u�r�e� �a�d�j�u�s�t�m�e�n�t� �s�c�a�l�e� �(�f�i�g�.� �2�6�)�.� �T�e�m�p�e�r�a�t�u�r�e� �a�d� 
�j�u�s�t�m�e�n�t� �s�c�a�l�e�s� �a�r�e� �p�r�o�v�i�d�e�d� �o�n� �b�o�t�h� �s�i�d�e�s� �o�f� �t�h�e� �g�u�n� �t�o� �p�r�o�v�i�d�e� �f�o�r� 
�a�n� �a�d�j�u�s�t�m�e�n�t� �o�f� �t�h�e� �t�e�n�s�i�o�n� �o�f� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r�s� �f�o�r� �v�a�r�i�o�u�s

�1�4�7
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RIGHT HAND 
EQUILIBRATOR ASS'Y

LEFT HAND 
EQUILIBRATOR ASS'Y

�F�i�g�u�r�e� �9�8�  �� �E�q�u�i�l�i�b�r�a�t�o�r�s
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�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s

�R�A� �P�D� �1�0�2�3�8�7

�F�i�g�u�r�e� �1�0�0�  �� �C�h�a�r�g�i�n�g� �E�q�u�i�l�i�b�r�a�t�o�r�s� �W�i�t�h� �N�H�r�o�g�e�n

�t�e�m�p�e�r�a�t�u�r�e�s�.� �F�o�r� �s�a�t�i�s�f�a�c�t�o�r�y� �f�u�n�c�t�i�o�n�i�n�g�,� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r�s� �s�h�o�u�l�d� �b�e� 
�s�e�t� �f�o�r� �a� �t�e�m�p�e�r�a�t�u�r�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� �a�t�m�o�s�p�h�e�r�i�c� �t�e�m�p�e�r�a�t�u�r�e� 
�a�t� �t�h�e� �t�i�m�e� �o�f� �f�i�r�i�n�g� �t�h�e� �g�u�n�.� �T�h�e� �a�d�j�u�s�t�m�e�n�t� �m�a�y� �b�e� �m�a�d�e� �b�y� �t�r�a�i�l� 
�s�i�n�c�e� �t�h�e� �s�c�a�l�e� �i�s� �n�o�t� �c�o�r�r�e�c�t� �i�f� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r� �p�r�e�s�s�u�r�e� �i�s� �n�o�t� �n�o�r�m�a�l�.� 
�O�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e� �a�d�j�u�s�t�i�n�g� �s�c�r�e�w� �r�a�i�s�e�s� �o�r� �l�o�w�e�r�s� �t�h�e� 
�g�u�i�d�e� �a�n�d� �i�n�d�e�x� �a�l�o�n�g� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e� �s�c�a�l�e�.

�c�.� �T�o� �m�e�a�s�u�r�e� �t�h�e� �n�i�t�r�o�g�e�n� �p�r�e�s�s�u�r�e� �(�f�i�g�s�.� �1�0�0� �a�n�d� �1�0�1�)�.� 
�C�A�U�T�I�O�N�:� �T�h�e� �n�i�t�r�o�g�e�n� �p�r�e�s�s�u�r�e� �i�n� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r�s� �i�s� �n�o�r�m�a�l�l�y� 
�a�b�o�u�t� �1�5�0�0� �p�o�u�n�d�s� �p�e�r� �s�q�u�a�r�e� �i�n�c�h� �a�t� �7�0�°� �F�.� �H�e�n�c�e�,� �e�v�e�r�y� �c�a�u�t�i�o�n� 
�i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�e�p�s� �o�n� �o�p�e�n�i�n�g� �v�a�l�v�e�s� �a�n�d� �p�l�u�g�s� �s�l�o�w�l�y� �m�u�s�t� �b�e� 
�o�b�s�e�r�v�e�d�.� �I�t� �i�s� �n�o�t� �a�d�v�i�s�a�b�l�e� �t�o� �c�h�e�c�k� �t�h�e� �n�i�t�r�o�g�e�n� �p�r�e�s�s�u�r�e� �u�n�l�e�s�s� 
�i�t� �i�s� �e�v�i�d�e�n�t� �t�h�a�t� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r�s� �a�r�e� �n�o�t� �f�u�n�c�t�i�o�n�i�n�g� �p�r�o�p�e�r�l�y�.� �O�n�e� 
�g�r�a�i�n� �o�f� �d�u�s�t� �u�n�d�e�r� �t�h�e� �a�i�r� �f�i�l�l�i�n�g� �v�a�l�v�e� �w�i�l�l� �r�e�n�d�e�r� �a�n� �e�q�u�i�l�i�b�r�a�t�o�r� 
�u�n�s�e�r�v�i�c�e�a�b�l�e�.

�(�1�)� �W�i�t�h� �t�h�e� �c�a�r�r�i�a�g�e� �a�p�p�r�o�x�i�m�a�t�e�l�y� �l�e�v�e�l�,� �p�l�a�c�e� �t�h�e� �g�u�n� �i�n� 
�b�a�t�t�e�r�y� �a�n�d� �b�r�i�n�g� �i�t� �t�o� �z�e�r�o� �e�l�e�v�a�t�i�o�n�.� �C�h�e�c�k� �w�i�t�h� �g�u�n�n�e�r�'�s� �q�u�a�d�r�a�n�t�.

�(�2�)� �R�e�m�o�v�e� �t�h�e� �g�a�s� �f�i�l�l�i�n�g� �p�l�u�g� �f�r�o�m� �t�h�e� �g�a�s� �f�i�l�l�i�n�g� �v�a�l�v�e� �a�s�s�e�m� 
�b�l�y� �i�n� �o�n�e� �e�q�u�i�l�i�b�r�a�t�o�r�.� �C�A�U�T�I�O�N�:� �R�e�m�o�v�e� �t�h�e� �p�l�u�g� �g�r�a�d�u�a�l�l�y� �t�o� 
�a�l�l�o�w� �t�h�e� �e�s�c�a�p�e� �o�f� �g�a�s� �w�h�i�c�h�,� �d�u�e� �t�o� �a� �f�a�u�l�t�y� �v�a�l�v�e�,� �m�a�y� �h�a�v�e� �b�u�i�l�t� 
�u�p� �a� �p�r�e�s�s�u�r�e� �a�g�a�i�n�s�t� �t�h�e� �p�l�u�g�.

�(�3�)� �B�e� �s�u�r�e� �t�h�a�t� �t�h�e� �a�i�r� �r�e�l�e�a�s�e� �v�a�l�v�e� �a�n�d� �t�h�e� �t�e�e� �c�a�p� �o�n� �t�h�e� 
�a�i�r� �f�i�l�l�i�n�g� �d�e�v�i�c�e� �a�r�e� �c�l�o�s�e�d�,� �a�n�d� �t�h�a�t� �t�h�e� �v�a�l�v�e� �o�p�e�n�e�r� �h�a�s� �b�e�e�n

�I�S�O



�T�M� �9�-�3�5�0� �P�a�r�.� �8�T
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PLUG GAGE VALVE OPENER, ASSEMBLY 
TEE CAP

EQUIUBRATOR
VALVE 

ASSEMBLY
PLUG 

(REMOVED)
TUBE

�R�A� �P�D� �8�6�5�7�2

�F�i�g�u�r�e� �J�O� �I�  ��C�h�o�c�k�i�n�g� �E�q�u�i�l�i�b�r�a�t�o�r� �P�r�e�s�s�u�r�e

�u�n�s�c�r�e�w�e�d� �u�n�t�i�l� �t�h�e� �p�o�i�n�t� �h�a�s� �b�e�e�n� �w�i�t�h�d�r�a�w�n� �i�n�t�o� �t�h�e� �b�o�d�y� �o�f� �t�h�e� 
�d�e�v�i�c�e�.

�(�4�)� �S�c�r�e�w� �t�h�e� �p�r�e�s�s�u�r�e� �g�a�g�e� �i�n� �p�l�a�c�e� �i�n� �t�h�e� �a�i�r� �f�i�l�l�i�n�g� �d�e�v�i�c�e�.
�(�5�)� �S�c�r�e�w� �t�h�e� �a�i�r� �f�i�l�l�i�n�g� �d�e�v�i�c�e� �a�n�d� �g�a�g�e� �i�n�t�o� �t�h�e� �g�a�s� �f�i�l�l�i�n�g� 

�v�a�l�v�e� �a�s�s�e�m�b�l�y� �o�f� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r� �f�r�o�m� �w�h�i�c�h� �t�h�e� �p�l�u�g� �w�a�s� �r�e�m�o�v�e�d�.� 
�B�e�f�o�r�e� �t�i�g�h�t�e�n�i�n�g� �t�h�e� �l�a�r�g�e� �n�u�t� �o�n� �t�h�e� �f�i�l�l�i�n�g� �d�e�v�i�c�e� �b�o�d�y�,� �s�w�i�n�g� �t�h�e� 
�b�o�d�y� �i�n�t�o� �s�u�c�h� �p�o�s�i�t�i�o�n� �t�h�a�t� �t�h�e� �t�e�e� �c�a�p� �w�i�l�l� �b�e� �r�e�a�d�i�l�y� �a�c�c�e�s�s�i�b�l�e� 
�a�n�d� �t�h�e� �g�a�g�e� �e�a�s�i�l�y� �r�e�a�d�.

�(�6�)� �F�o�r�c�e� �o�p�e�n� �t�h�e� �g�a�s� �f�i�l�l�i�n�g� �v�a�l�v�e� �i�n� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r� �b�y� �s�c�r�e�w� 
�i�n�g� �i�n� �t�h�e� �v�a�l�v�e� �o�p�e�n�e�r�.� �T�a�p� �t�h�e� �g�a�g�e� �l�i�g�h�t�l�y� �t�o� �a�v�o�i�d� �e�r�r�o�r� �d�u�e� �t�o� 
�s�t�i�c�k�i�n�g� �o�f� �t�h�e� �b�a�n�d�.

�(�7�)� �T�h�e� �p�r�e�s�s�u�r�e� �i�n� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r� �w�i�l�l� �n�o�w� �b�e� �i�n�d�i�c�a�t�e�d� �o�n� �t�h�e� 
�g�a�g�e�.� �T�h�e� �g�a�g�e� �r�e�a�d�i�n�g� �s�h�o�u�l�d� �c�o�i�n�c�i�d�e� �w�i�t�h� �t�h�e� �p�r�e�s�s�u�r�e� �r�e�q�u�i�r�e�d� 
�f�o�r� �t�h�e� �e�l�e�v�a�t�i�o�n� �o�f� �t�h�e� �g�u�n� �a�n�d� �t�h�e� �a�t�m�o�s�p�h�e�r�i�c� �t�e�m�p�e�r�a�t�u�r�e� �a�s� 
�s�p�e�c�i�f�i�e�d� �i�n� �t�h�e� �t�a�b�l�e� �b�e�l�o�w�.� �T�h�e� �l�e�e�w�a�y� �a�l�l�o�w�e�d� �i�s� �8�9� �p�o�u�n�d�s� �a�b�o�v�e� 
�t�h�e� �s�p�e�c�i�f�i�e�d� �r�e�a�d�i�n�g�,� �a�n�d� �5�6� �p�o�u�n�d�s� �b�e�l�o�w�.� �(�T�h�e� �t�o�l�e�r�a�n�c�e� �o�n� �t�h�e� 
�l�o�w�e�r� �l�i�m�i�t� �i�s� �s�m�a�l�l�e�r� �t�h�a�n� �o�n� �t�h�e� �h�i�g�h�e�r� �l�i�m�i�t� �b�e�c�a�u�s�e� �a�b�o�u�t� �1�5� 
�p�o�u�n�d�s� �o�f� �p�r�e�s�s�u�r�e� �i�s� �l�o�s�t� �d�u�r�i�n�g� �e�a�c�h� �t�e�s�t�.�)
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�(�8�)� �I�f� �t�h�e� �p�r�e�s�s�u�r�e� �i�s� �m�o�r�e� �t�h�a�n� �8�9� �p�o�u�n�d�s� �a�b�o�v�e� �t�h�a�t� �g�i�v�e�n� �i�n� 
�t�h�e� �t�a�b�l�e� �f�o�r� �t�h�e� �c�h�a�r�g�i�n�g� �t�e�m�p�e�r�a�t�u�r�e�,� �p�a�r�t�i�a�l�l�y� �o�p�e�n� �t�h�e� �a�i�r� �r�e�l�e�a�s�e� 
�v�a�l�v�e� �a�n�d� �a�l�l�o�w� �a� �s�l�o�w� �e�s�c�a�p�e� �o�f� �g�a�s� �w�h�i�l�e� �t�a�p�p�i�n�g� �t�h�e� �g�a�g�e� �l�i�g�h�t�l�y� 
�u�n�t�i�l� �t�h�e� �p�r�o�p�e�r� �p�r�e�s�s�u�r�e� �i�s� �i�n�d�i�c�a�t�e�d�.� �C�l�o�s�e� �t�h�e� �a�i�r� �r�e�l�e�a�s�e� �v�a�l�v�e�.� 
�U�n�s�c�r�e�w� �t�h�e� �v�a�l�v�e� �o�p�e�n�e�r� �e�n�o�u�g�h� �t�o� �c�l�o�s�e� �t�h�e� �g�a�s� �f�i�l�l�i�n�g� �v�a�l�v�e�.� 
�O�p�e�n� �t�h�e� �a�i�r� �r�e�l�e�a�s�e� �v�a�l�v�e� �s�l�o�w�l�y� �t�o� �l�e�t� �t�h�e� �n�i�t�r�o�g�e�n� �o�u�t� �o�f� �t�h�e� �a�i�r� 
�f�i�l�l�i�n�g� �d�e�v�i�c�e� �a�n�d� �a�l�l�o�w� �t�h�e� �p�o�i�n�t�e�r� �t�o� �g�o� �b�a�c�k� �t�o� �z�e�r�o� �g�r�a�d�u�a�l�l�y�.� 
�R�e�m�o�v�e� �t�h�e� �a�i�r� �f�i�l�l�i�n�g� �d�e�v�i�c�e� �a�n�d� �g�a�g�e�.� �I�n�s�t�a�l�l� �t�h�e� �g�a�s� �f�i�l�l�i�n�g� �p�l�u�g� 
�a�n�d� �g�a�s�k�e�t�.� �T�i�g�h�t�e�n� �t�h�e� �p�l�u�g� �f�u�l�l�y�.

�(�9�)� �I�f� �t�h�e� �p�r�e�s�s�u�r�e� �i�s� �b�e�t�w�e�e�n� �t�h�e� �l�i�m�i�t�s� �g�i�v�e�n� �i�n� �s�t�e�p� �(�7�)�,� 
�a�b�o�v�e�,� �u�n�s�c�r�e�w� �t�h�e� �v�a�l�v�e� �o�p�e�n�e�r� �e�n�o�u�g�h� �t�o� �c�l�o�s�e� �t�h�e� �g�a�s� �f�i�l�l�i�n�g� �v�a�l�v�e�.� 
�O�p�e�n� �t�h�e� �a�i�r� �r�e�l�e�a�s�e� �v�a�l�v�e� �s�l�o�w�l�y� �t�o� �l�e�t� �t�h�e� �n�i�t�r�o�g�e�n� �o�u�t� �o�f� �t�h�e� �a�i�r� 
 "�f�i�l�l�i�n�g� �d�e�v�i�c�e� �a�n�d� �a�l�l�o�w� �t�h�e� �p�o�i�n�t�e�r� �t�o� �g�o� �b�a�c�k� �t�o� �z�e�r�o� �g�r�a�d�u�a�l�l�y�.� 
�R�e�m�o�v�e� �a�i�r� �f�i�l�l�i�n�g� �d�e�v�i�c�e� �a�n�d� �g�a�g�e�.� �I�n�s�t�a�l�l� �p�l�u�g� �a�n�d� �g�a�s�k�e�t�.� �T�i�g�h�t�e�n� 
�p�l�u�g�.

�A�p�p�r�o�x�i�m�a�t�e� �e�q�u�i�l�i�b�r�a�t�o�r� �n�i�t�r�o�g�e�n� �p�r�e�s�s�u�r�e� �a�t� �d�i�f�f�e�r�e�n�t� �t�e�m�p�e�r�a� 
�t�u�r�e�s� �(�g�a�g�e� �p�r�e�s�s�u�r�e� �i�n� �p�o�u�n�d�s� �p�e�r� �s�q�u�a�r�e� �i�n�c�h�)

�T�e�m�p�e�r�a�t�u�r�e� �W�e�a�p�o�n� �a�t� �Z�e�r�o�-�d�e�g�r�e�e� �E�l�e�v�a�t�i�o�n� 
�(�d�e�g�r�e�e�s� �F�)� �E�q�u�i�l�i�b�r�a�t�o�r� �E�x�t�e�n�d�e�d

�-�4�0� �1�1�1�0
�-�2�0� �1�1�8�5

�0� �1�3�0�8
�1�0� �1�3�3�7
�2�0� �1�3�6�6
�3�0� �1�3�9�5
�4�0� �1�4�2�3
�5�0� �1�4�5�2
�6�0�  �� �1�4�8�1
�7�0� �"� �1�5�1�0
�8�0� �1�5�3�9
�9�0� �1�5�6�7

�1�0�0� �1�5�9�6
�1�1�0� �1�6�2�5
�1�2�0� �1�7�1�0

�d�.� �T�o� �a�d�d� �n�i�t�r�o�g�e�n� �t�o� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r�.� �I�f� �t�h�e� �p�r�e�s�s�u�r�e� �i�s� �m�o�r�e� 
�t�h�a�n� �5�6� �p�o�u�n�d�s� �b�e�l�o�w� �t�h�e� �d�e�s�i�r�e�d� �p�r�e�s�s�u�r�e�,� �p�r�o�c�e�e�d� �a�s� �f�o�l�l�o�w�s�:

�(�1�)� �U�n�s�c�r�e�w� �t�h�e� �v�a�l�v�e� �o�p�e�n�e�r� �e�n�o�u�g�h� �t�o� �c�l�o�s�e� �t�h�e� �g�a�s� �f�i�l�l�i�n�g� 
�v�a�l�v�e�.� �O�p�e�n� �t�h�e� �a�i�r� �r�e�l�e�a�s�e� �v�a�l�v�e� �s�l�o�w�l�y� �a�n�d� �a�l�l�o�w� �t�h�e� �p�o�i�n�t�e�r� �t�o� 
�g�o� �b�a�c�k� �g�r�a�d�u�a�l�l�y� �t�o� �z�e�r�o�.

�(�2�)� �R�e�m�o�v�e� �t�h�e� �c�a�p� �f�r�o�m� �t�h�e� �n�i�t�r�o�g�e�n� �c�y�l�i�n�d�e�r�.� �U�s�e� �s�p�e�c�i�a�l� �c�a�p� 
�r�e�m�o�v�i�n�g� �t�o�o�l� �o�r� �i�n�s�e�r�t� �a� �m�e�t�a�l� �b�a�r� �i�n� �t�h�e� �s�l�o�t� �i�n� �t�h�e� �c�a�p�.� �C�o�n�n�e�c�t� 
�o�n�e� �e�n�d� �o�f� �t�h�e� �f�l�e�x�i�b�l�e� �f�i�l�l�i�n�g� �t�u�b�e� �t�o� �t�h�e� �t�e�e� �o�n� �t�h�e� �a�i�r� �f�i�l�l�i�n�g� �t�u�b�e�,� 
�a�n�d� �t�h�e� �o�t�h�e�r� �e�n�d� �t�o� �t�h�e� �n�i�t�r�o�g�e�n� �c�y�l�i�n�d�e�r� �v�a�l�v�e� �(�f�i�g�.� �1�0�0�)�.� �B�e� �s�u�r�e� 
�t�h�e� �a�i�r� �r�e�l�e�a�s�e� �v�a�l�v�e� �i�s� �c�l�o�s�e�d�.� �O�p�e�n� �t�h�e� �c�y�l�i�n�d�e�r� �v�a�l�v�e� �v�e�r�y� �s�l�o�w�l�y�,� 
�t�a�p�p�i�n�g� �t�h�e� �g�a�g�e� �l�i�g�h�t�l�y� �u�n�t�i�l� �i�t� �r�e�g�i�s�t�e�r�s�.� �T�h�e� �p�r�e�s�s�u�r�e� �o�f� �t�h�e� �n�i�t�r�o�-
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�g�e�n� �c�y�l�i�n�d�e�r� �r�e�g�i�s�t�e�r�e�d� �o�n� �t�h�e� �g�a�g�e� �s�h�o�u�l�d� �e�x�c�e�e�d� �t�h�e� �d�e�s�i�r�e�d� �p�r�e�s� 
�s�u�r�e� �i�n� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r�,� �a�s� �s�p�e�c�i�f�i�e�d� �i�n� �t�h�e� �t�a�b�l�e�.

�(�3�)� �C�l�o�s�e� �t�h�e� �c�y�l�i�n�d�e�r� �v�a�l�v�e�.� �S�c�r�e�w� �i�n� �t�h�e� �v�a�l�v�e� �o�p�e�n�e�r�,� �j�u�s�t� 
�f�a�r� �e�n�o�u�g�h� �t�o� �a�l�l�o�w� �t�h�e� �'�g�a�g�e� �t�o� �r�e�g�i�s�t�e�r� �t�h�e� �p�r�e�s�s�u�r�e� �o�f� �t�h�e� �e�q�u�i�l�i�b�r�a� 
�t�o�r�.� �T�a�p�p�i�n�g� �t�h�e� �g�a�g�e� �l�i�g�h�t�l�y�,� �s�l�o�w�l�y� �o�p�e�n� �t�h�e� �n�i�t�r�o�g�e�n� �c�y�l�i�n�d�e�r� �v�a�l�v�e� 
�t�o� �a�l�l�o�w� �n�i�t�r�o�g�e�n� �t�o� �e�n�t�e�r� �t�h�e� �e�q�u�i�l�i�b�r�a�t�o�r�.

�(�4�)� �W�h�e�n� �t�h�e� �p�r�e�s�s�u�r�e� �g�a�g�e� �i�n�d�i�c�a�t�e�s� �a� �p�r�e�s�s�u�r�e� �s�l�i�g�h�t�l�y� �i�n� 
�e�x�c�e�s�s� �(�f�r�o�m� �1�0� �t�o� �4�0� �p�o�u�n�d�s�)� �o�f� �t�h�a�t� �s�p�e�c�i�f�i�e�d� �i�n� �t�h�e� �t�a�b�l�e� �f�o�r� �t�h�e� 
�t�e�m�p�e�r�a�t�u�r�e� �a�t� �w�h�i�c�h� �t�h�e� �f�i�l�l�i�n�g� �o�p�e�r�a�t�i�o�n� �i�s� �t�a�k�i�n�g� �p�l�a�c�e�,� �c�l�o�s�e� �t�h�e� 
�n�i�t�r�o�g�e�n� �c�y�l�i�n�d�e�r� �v�a�l�v�e�.

�S�e�c�t�i�o�n� �X�X�I�I� 

�B�O�G�I�E

�8�2�.� �D�E�S�C�R�I�P�T�I�O�N�.

�a�.� �G�e�n�e�r�a�l�.� �T�h�e� �t�w�o�-�a�x�l�e� �d�u�a�l�-�t�i�r�e�d� �b�o�g�i�e� �s�u�p�p�o�r�t�s� �t�h�e� �w�e�i�g�h�t� 
�o�f� �t�h�e� �g�u�n� �c�a�r�r�i�a�g�e� �w�h�e�n� �i�t� �i�s� �i�n� �t�r�a�v�e�l�i�n�g� �p�o�s�i�t�i�o�n� �a�n�d� �i�s� �e�q�u�i�p�p�e�d� 
�w�i�t�h� �m�e�c�h�a�n�i�s�m� �f�o�r� �l�o�w�e�r�i�n�g� �t�h�e� �c�a�r�r�i�a�g�e� �t�o� �t�h�e� �g�r�o�u�n�d� �f�o�r� �f�i�r�i�n�g� 
�p�o�s�i�t�i�o�n�.� �T�h�e� �c�a�r�r�i�a�g�e� �i�s� �r�a�i�s�e�d� �f�o�r� �t�r�a�v�e�l�i�n�g� �o�r� �l�o�w�e�r�e�d� �f�o�r� �f�i�r�i�n�g� �b�y� 
�m�e�a�n�s� �o�f� �t�h�e� �b�o�g�i�e� �l�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m� �a�c�t�u�a�t�e�d� �b�y� �t�u�r�n�i�n�g� �t�h�e� �t�w�o� 
�b�o�g�i�e� �l�i�f�t�i�n�g� �s�c�r�e�w�s�.

�b�.� �D�i�s�a�s�s�e�m�b�l�y� �a�n�d� �a�s�s�e�m�b�l�y�.� �N�o� �d�i�s�a�s�s�e�m�b�l�y� �o�r� �a�s�s�e�m�b�l�y� �o�f� 
�t�h�e� �b�o�g�i�e� �i�s� �p�e�r�m�i�t�t�e�d�.

�c�.� �M�a�i�n�t�e�n�a�n�c�e�.� �T�h�e� �b�o�g�i�e� �s�h�o�u�l�d� �b�e� �k�e�p�t� �c�l�e�a�n� �a�l�l� �o�v�e�r� �a�n�d� 
�l�u�b�r�i�c�a�t�e�d� �p�r�o�p�e�r�l�y�.� �T�i�r�e�s� �s�h�o�u�l�d� �b�e� �c�a�r�e�d� �f�o�r� �a�s� �o�u�t�l�i�n�e�d� �i�n� �p�a�r�a� 
�g�r�a�p�h� �8�3�.

�S�e�c�t�i�o�n� �X�X�I�I�I� 

�W�H�E�E�L�S� �A�N�D� �T�I�R�E�S

�8�3�.� �G�E�N�E�R�A�L�.

�a�.� �T�h�e� �b�o�g�i�e� �i�s� �e�q�u�i�p�p�e�d� �w�i�t�h� �f�o�u�r� �s�e�t�s� �o�f� �d�u�a�l�-�d�i�s�k� �a�n�d� �r�i�m�-�t�y�p�e� 
�w�h�e�e�l�s� �w�i�t�h� �p�n�e�u�m�a�t�i�c� �t�i�r�e�s� �(�f�i�g�.� �1�0�2�)�.� �T�h�e� �h�e�a�v�y� �c�a�r�r�i�a�g�e� �l�i�m�b�e�r�s� 
�a�r�e� �e�q�u�i�p�p�e�d� �w�i�t�h� �t�w�o� �s�i�n�g�l�e�-�d�i�s�k� �a�n�d� �r�i�m�-�t�y�p�e� �w�h�e�e�l�s� �w�i�t�h� �p�n�e�u� 
�m�a�t�i�c� �t�i�r�e�s�.� �D�i�s�k� �a�n�d� �r�i�m� �w�h�e�e�l�s� �o�f� �t�h�e� �l�i�m�b�e�r�s� �a�r�e� �i�n�t�e�r�c�h�a�n�g�e�a�b�l�e� 
�w�i�t�h� �t�h�e� �d�i�s�k� �a�n�d� �r�i�m� �w�h�e�e�l�s� �o�n� �t�h�e� �b�o�g�i�e�s�.� �A�n� �a�l�t�e�r�n�a�t�e� �t�y�p�e� �o�f� 
�d�i�s�k� �a�n�d� �r�i�m� �w�h�e�e�l� �i�s� �i�s�s�u�e�d� �w�i�t�h� �t�h�e�s�e� �u�n�i�t�s� �t�h�a�t� �i�s� �i�n�t�e�r�c�h�a�n�g�e�a�b�l�e� 
�w�i�t�h� �t�h�e� �p�r�e�s�e�n�t� �t�y�p�e� �u�s�e�d�,� �p�r�o�v�i�d�e�d� �t�h�e� �a�l�t�e�r�n�a�t�e� �d�i�s�k� �a�n�d� �r�i�m� 
�w�h�e�e�l� �i�s� �e�q�u�i�p�p�e�d� �w�i�t�h� �i�t�s� �p�r�o�p�e�r� �t�i�r�e� �l�o�c�k�i�n�g� �r�i�n�g�.� �T�h�e� �t�i�r�e� �l�o�c�k�i�n�g� 
�r�i�n�g�s� �o�f� �t�h�e�.� �r�e�g�u�l�a�r�-�t�y�p�e� �d�i�s�k� �a�n�d� �r�i�m� �w�h�e�e�l� �a�n�d� �t�h�e� �a�l�t�e�r�n�a�t�e�-�t�y�p�e� 
�a�r�e� �n�o�t� �i�n�t�e�r�c�h�a�n�g�e�a�b�l�e�.
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�F�i�g�u�r�e� �1�0�3�  �� �D�u�a�l� �W�h�e�e�l� �M�o�u�n�t�i�n�g

�b�.� �T�o� �r�e�m�o�v�e� �w�h�e�e�l�s� �a�n�d� �h�u�b�s�.

�(�1�)� �R�a�i�s�e� �t�h�e� �w�h�e�e�l�s� �c�l�e�a�r� �o�f�f� �t�h�e� �g�r�o�u�n�d� �b�y� �m�e�a�n�s� �o�f� �t�h�e� �j�a�c�k� 
�p�r�o�v�i�d�e�d�,� �o�r� �b�y� �l�o�w�e�r�i�n�g� �t�h�e� �c�a�r�r�i�a�g�e� �t�o� �t�h�e� �g�r�o�u�n�d� �a�n�d� �r�a�i�s�i�n�g� �t�h�e� 
�b�o�g�i�e� �w�h�e�e�l�s� �w�i�t�h� �t�h�e� �l�i�f�t�i�n�g� �m�e�c�h�a�n�i�s�m�.

�(�2�)� �O�U�T�S�I�D�E�'�W�H�E�E�L�S�.� �R�e�m�o�v�e� �c�a�p� �n�u�t�s� �(�f�i�g�.� �1�0�3�)�.� �N�o�t�e� 
�r�i�g�h�t�-� �a�n�d� �l�e�f�t�-�h�a�n�d� �t�h�r�e�a�d� �f�e�a�t�u�r�e� �o�f� �t�h�e� �n�u�t�s�.

�(�3�)� �I�N�S�I�D�E� �W�H�E�E�L�S�.� �R�e�m�o�v�e� �o�u�t�s�i�d�e� �w�h�e�e�l�s� �a�s� �d�e�s�c�r�i�b�e�d�.� �R�e� 
�m�o�v�e� �c�a�p� �n�u�t�s�.� �N�o�t�e� �l�e�f�t�-� �a�n�d� �r�i�g�h�t�-�h�a�n�d� �t�h�r�e�a�d� �f�e�a�t�u�r�e� �o�f� �t�h�e� �n�u�t�s�.

�(�4�)� �H�U�B�S�.� �R�e�m�o�v�e� �w�h�e�e�l�s� �a�s� �d�e�s�c�r�i�b�e�d�.� �R�e�m�o�v�e� �t�h�e� �h�u�b� �c�a�p� 
�a�n�d� �i�t�s� �g�a�s�k�e�t� �b�y� �r�e�m�o�v�i�n�g� �t�h�e� �s�i�x� �c�a�p� �s�c�r�e�w�s� �w�h�i�c�h� �s�e�c�u�r�e� �t�h�e�m� �t�o� 
�t�h�e� �h�u�b�.� �R�e�m�o�v�e� �t�h�e� �a�x�l�e� �a�n�d� �n�u�t�,� �t�h�e� �a�x�l�e� �w�a�s�h�e�r�,� �a�n�d� �t�h�e� �a�x�l�e� �<� 
�n�u�t� �a�n�d� �d�o�w�e�l�.� �W�i�t�h�d�r�a�w� �t�h�e� �t�a�p�e�r� �r�o�l�l�e�r� �b�e�a�r�i�n�g�.� �R�e�m�o�v�e� �t�h�e� 
�h�u�b� �a�n�d� �b�r�a�k�e� �d�r�u�m�,� �t�a�k�i�n�g� �c�a�r�e� �n�o�t� �t�o� �d�a�m�a�g�e� �t�h�e� �l�a�r�g�e� �r�o�l�l�e�r� 
�b�e�a�r�i�n�g� �o�r� �t�h�e� �o�i�l� �r�e�t�a�i�n�e�r� �a�t� �t�h�e� �i�n�n�e�r� �e�n�d� �o�f� �t�h�e� �h�u�b�.

�{�a�)� �R�e�m�o�v�e� �b�e�a�r�i�n�g� �c�o�n�e� �a�s�s�e�m�b�l�i�e�s� �f�r�o�m� �h�u�b�.� �W�a�s�h� �b�e�a�r�i�n�g�s�,� 
�c�o�n�e�s�,� �s�p�i�n�d�l�e�,� �a�n�d� �i�n�s�i�d�e� �o�f� �h�u�b�,� �a�n�d� �d�r�y� �t�h�o�r�o�u�g�h�l�y�.� �I�n�s�p�e�c�t� �b�e�a�r� 
�i�n�g� �r�a�c�e�s� �a�n�d� �r�e�p�o�r�t� �t�o� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l� �i�f� �d�a�m�a�g�e�d�.� 
�C�o�a�t� �t�h�e� �s�p�i�n�d�l�e� �a�n�d� �i�n�s�i�d�e� �o�f� �h�u�b� �a�n�d� �h�u�b� �c�a�p� �w�i�t�h� �p�r�e�s�c�r�i�b�e�d� 
�g�r�e�a�s�e� �t�o� �a� �m�a�x�i�m�u�m� �t�h�i�c�k�n�e�s�s� �o�f� �%�6� �i�n�c�h� �o�n�l�y�,� �t�o� �r�e�t�a�r�d� �r�u�s�t�.
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�L�u�b�r�i�c�a�t�e� �b�e�a�r�i�n�g�s� �w�i�t�h� �a� �p�a�c�k�e�r�,� �o�r� �b�y� �h�a�n�d�,� �k�n�e�a�d�i�n�g� �l�u�b�r�i�c�a�n�t� 
�i�n�t�o� �a�l�l� �s�p�a�c�e�s� �i�n� �t�h�e� �b�e�a�r�i�n�g�.� �U�s�e� �e�x�t�r�e�m�e� �c�a�r�e� �t�o� �p�r�o�t�e�c�t� �t�h�e� 
�b�e�a�r�i�n�g�s� �f�r�o�m� �d�i�r�t�,� �a�n�d� �i�m�m�e�d�i�a�t�e�l�y� �r�e�a�s�s�e�m�b�l�e� �a�n�d� �r�e�p�l�a�c�e� �w�h�e�e�l�.� 
�D�o� �n�o�t� �f�i�l�l� �h�u�b� �o�r� �h�u�b� �c�a�p�.� �T�h�e� �l�u�b�r�i�c�a�n�t� �i�n� �t�h�e� �b�e�a�r�i�n�g� �i�s� �s�u�f�f�i�c�i�e�n�t� 
�t�o� �p�r�o�v�i�d�e� �l�u�b�r�i�c�a�t�i�o�n� �u�n�t�i�l� �t�h�e� �n�e�x�t� �s�e�r�v�i�c�e� �p�e�r�i�o�d�;� �a�n�y� �e�x�c�e�s�s� 
�m�i�g�h�t� �r�e�s�u�l�t� �i�n� �l�e�a�k�a�g�e� �i�n�t�o� �t�h�e� �d�r�u�m�.

�(�b�)� �T�h�o�r�o�u�g�h�l�y� �c�l�e�a�n� �a�l�l� �c�o�m�p�o�n�e�n�t� �p�a�r�t�s� �o�f� �t�h�e� �a�s�s�e�m�b�l�y�.� 
�P�l�a�c�e� �t�h�e� �l�a�r�g�e� �r�o�l�l�e�r� �b�e�a�r�i�n�g� �c�o�n�e� �a�n�d� �r�o�l�l�e�r� �i�n� �i�t�s� �c�u�p� �i�n� �t�h�e� �i�n�n�e�r� 
�e�n�d� �o�f� �t�h�e� �h�u�b�.� �P�l�a�c�e� �t�h�e� �o�i�l� �r�e�t�a�i�n�e�r� �i�n� �t�h�e� �i�n�n�e�r� �e�n�d� �o�f� �t�h�e� �h�u�b� 
�w�i�t�h� �t�h�e� �l�i�p� �o�f� �t�h�e� �s�e�a�l�i�n�g� �m�e�m�b�e�r� �t�o�w�a�r�d� �t�h�e� �r�o�l�l�e�r� �b�e�a�r�i�n�g�.� �C�a�r�e� 
�f�u�l�l�y� �p�l�a�c�e� �t�h�e� �h�u�b� �a�n�d� �b�e�a�r�i�n�g� �o�v�e�r� �t�h�e� �a�x�l�e� �e�n�d�.� �P�u�t� �t�h�e� �s�m�a�l�l�e�r� 
�t�a�p�e�r� �r�o�l�l�e�r� �b�e�a�r�i�n�g� �c�o�n�e� �a�n�d� �r�o�l�l�e�r� �o�n� �t�h�e� �a�x�l�e� �e�n�d�,� �f�o�l�l�o�w�i�n�g� �i�t� �w�i�t�h� 
�t�h�e� �a�x�l�e� �n�u�t� �a�n�d� �d�o�w�e�l�.� �A�d�j�u�s�t� �t�h�e� �n�u�t� �a�n�d� �d�o�w�e�l� �u�n�t�i�l� �t�h�e� �h�u�b� 
�r�o�t�a�t�e�s� �f�r�e�e�l�y� �b�u�t� �w�i�t�h� �n�o� �p�l�a�y�.� �P�l�a�c�e� �t�h�e� �a�x�l�e� �w�a�s�h�e�r� �i�n� �t�h�e� �k�e�y�w�a�y� 
�o�f� �t�h�e� �a�x�l�e� �e�n�d� �a�n�d� �m�a�k�e� �a�n�y� �n�e�c�e�s�s�a�r�y� �s�l�i�g�h�t� �a�d�j�u�s�t�m�e�n�t� �o�f� �n�u�t� �a�n�d� 
�d�o�w�e�l� �s�o� �t�h�a�t� �t�h�e� �d�o�w�e�l� �o�f� �t�h�e� �n�u�t� �e�n�g�a�g�e�s� �o�n�e� �o�f� �t�h�e� �h�o�l�e�s� �i�n� �t�h�e� 
�w�a�s�h�e�r�,� �t�h�e�r�e�b�y� �l�o�c�k�i�n�g� �t�h�e� �n�u�t�.� �A�s�s�e�m�b�l�e� �a�n�d� �t�i�g�h�t�e�n� �t�h�e� �a�x�l�e� 
�a�n�d� �n�u�t� �a�g�a�i�n�s�t� �t�h�e� �a�x�l�e� �w�a�s�h�e�r�.� �P�u�t� �t�h�e� �h�u�b� �c�a�p� �a�n�d� �g�a�s�k�e�t� �b�a�c�k� �o�n� 
�t�h�e� �h�u�b�.� �A�s�s�e�m�b�l�e� �t�h�e� �w�h�e�e�l�s� �t�o� �t�h�e� �h�u�b�.

�c�.� �R�e�m�o�v�a�l� �o�f� �t�i�r�e�s� �a�n�d� �t�u�b�e�s�.

�(�1�)� �D�E�F�L�A�T�E� �T�I�R�E�.� �R�e�m�o�v�e� �t�h�e� �w�h�e�e�l�s�.� �D�e�f�l�a�t�e� �t�h�e� �t�i�r�e� �b�y� 
�r�e�m�o�v�i�n�g� �t�h�e� �v�a�l�v�e� �c�o�r�e� �t�o� �p�e�r�m�i�t� �t�h�e� �t�i�r�e� �l�o�c�k�i�n�g� �r�i�n�g� �t�o� �b�e� 
�r�e�m�o�v�e�d�.

�(�2�)� �R�E�M�O�V�E� �T�I�R�E� �L�O�C�K�I�N�G� �R�I�N�G�.� �F�i�g�u�r�e� �1�0�6� �s�h�o�w�s� �t�h�e� �t�i�r�e� 
�l�o�c�k�i�n�g� �r�i�n�g� �a�n�d� �h�o�w� �i�t� �i�s� �l�o�c�k�e�d� �i�n� �p�l�a�c�e�.� �F�o�r�c�e� �t�h�e� �l�o�c�k�i�n�g� �r�i�n�g� 
�d�o�w�n� �f�a�r� �e�n�o�u�g�h� �t�o� �u�n�l�o�c�k� �i�t�.� �T�h�e�n� �w�i�t�h� �t�h�e� �r�i�n�g� �t�o�o�l� �i�n� �t�h�e� �b�r�e�a�k� 
�i�n�g� �n�o�t�c�h�,� �p�r�y� �t�h�e� �r�i�n�g� �o�u�t� �o�v�e�r� �t�h�e� �r�i�m� �f�l�a�n�g�e�.� �T�o� �a�v�o�i�d� �t�w�i�s�t�i�n�g� 
�t�h�e� �r�i�n�g�,� �p�r�y� �o�n�l�y� �e�n�o�u�g�h� �t�o� �c�l�e�a�r� �t�h�e� �r�i�m� �f�l�a�n�g�e�.� �F�o�l�l�o�w� �a�r�o�u�n�d� 
�w�i�t�h� �a� �t�i�r�e� �i�r�o�n� �u�n�t�i�l� �t�h�e� �r�i�n�g� �c�a�n� �b�e� �l�i�f�t�e�d� �o�f�f�.

�(�3�)� �L�O�O�S�E�N� �T�I�R�E� �P�R�O�M� �W�H�E�E�L�.� �T�u�r�n� �t�h�e� �w�h�e�e�l� �a�n�d� �t�i�r�e� �o�v�e�r� �a�n�d� 
�f�o�r�c�e� �t�h�e� �t�i�r�e� �b�e�a�d� �a�w�a�y� �f�r�o�m� �t�h�e� �r�i�m� �f�l�a�n�g�e�,� �u�s�i�n�g� �a� �t�i�r�e� �r�e�l�e�a�s�i�n�g� 

�-�t�o�o�l� �(�f�i�g�.� �1�0�4�)� �o�r� �a� �b�l�u�n�t� �w�e�d�g�e� �a�n�d� �m�a�l�l�e�t�.
�(�4�)� �R�E�M�O�V�E� �T�I�R�E� �F�R�O�M� �W�H�E�E�L�.� �P�l�a�c�e� �b�l�o�c�k�s� �u�n�d�e�r� �t�h�e� �w�h�e�e�l� 

�a�n�d� �p�u�s�h� �t�i�r�e� �d�o�w�n� �o�f�f� �r�i�m�.� �I�f� �t�h�e� �t�i�r�e� �i�s� �l�o�o�s�e� �o�n� �t�h�e� �r�i�m�;� �i�t� �m�a�y� 
�b�e� �r�e�m�o�v�e�d� �b�y� �h�a�n�d� �w�i�t�h� �t�h�e� �w�h�e�e�l� �i�n� �a� �v�e�r�t�i�c�a�l� �p�o�s�i�t�i�o�n�.

�(�5�)� �R�E�M�O�V�E� �I�N�N�E�R� �T�U�B�E� �(�f�i�g�.� �1�0�5�)�.� �W�i�t�h� �a� �t�i�r�e� �s�p�r�e�a�d�e�r�,� 
�s�p�r�e�a�d� �t�h�e� �c�a�s�i�n�g� �t�o� �p�e�r�m�i�t� �r�e�m�o�v�i�n�g� �t�h�e� �t�u�b�e�.� �I�f� �a� �t�i�r�e� �s�p�r�e�a�d�e�r� 
�i�s� �n�o�t� �a�v�a�i�l�a�b�l�e�,� �w�o�o�d�e�n� �b�l�o�c�k�s� �m�a�y� �b�e� �u�s�e�d� �t�o� �h�o�l�d� �t�h�e� �c�a�s�i�n�g� �o�p�e�n� 
�w�h�i�l�e� �t�a�k�i�n�g� �o�u�t� �t�h�e� �t�u�b�e�.� �I�f� �b�u�l�l�e�t�-�r�e�s�i�s�t�i�n�g� �t�u�b�e�s� �a�r�e� �u�s�e�d�,� �t�h�e�y� 
�s�h�o�u�l�d� �b�e� �r�e�m�o�v�e�d� �i�n� �a� �s�i�m�i�l�a�r� �m�a�n�n�e�r�.� �B�e�c�a�u�s�e� �o�f� �t�h�e�i�r� �h�e�a�v�i�e�r� 
�c�o�n�s�t�r�u�c�t�i�o�n�,� �h�o�w�e�v�e�r�,� �i�t� �w�i�l�l� �b�e� �m�o�r�e� �d�i�f�f�i�c�u�l�t� �t�o� �r�e�m�o�v�e� �t�h�e�m� �f�r�o�m� 
�t�h�e� �t�i�r�e�.� �D�o� �n�o�t� �p�u�l�l� �o�n� �t�h�e� �v�a�l�v�e� �s�t�e�m�,� �a�s� �t�h�i�s� �m�a�y� �c�a�u�s�e� �l�e�a�k�a�g�e� 
�o�f� �t�h�e� �v�a�l�v�e�.� �D�o� �n�o�t� �u�s�e� �s�h�a�r�p� �o�b�j�e�c�t�s� �t�o� �p�r�y� �t�h�e� �t�u�b�e� �o�u�t� �o�f� �t�h�e� 
�t�i�r�e�.� �A� �t�o�o�l� �w�i�t�h� �n�o� �s�h�a�r�p� �e�d�g�e�s� �m�a�y� �b�e� �u�s�e�d� �a�f�t�e�r� �r�e�m�o�v�a�l� �h�a�s� 
�b�e�e�n� �s�t�a�r�t�e�d� �b�y� �h�a�n�d�.� �B�u�l�l�e�t�-�r�e�s�i�s�t�i�n�g� �t�u�b�e�s� �s�h�o�u�l�d� �b�e� �p�a�r�t�i�a�l�l�y
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�F�i�g�u�r�e� �1�0�4�  ��L�o�o�s�e�n�i�n�g� �T�i�r�e� �F�r�o�m� �W�h�e�e�l

�i�n�f�l�a�t�e�d� �i�m�m�e�d�i�a�t�e�l�y� �a�f�t�e�r� �r�e�m�o�v�i�n�g� �t�h�e�.� �t�i�r�e� �t�o� �p�r�e�v�e�n�t� �t�h�e� �i�n�s�i�d�e� 
�s�u�r�f�a�c�e�s� �f�r�o�m� �s�t�i�c�k�i�n�g� �a�n�d� �s�e�a�l�i�n�g� �t�o�g�e�t�h�e�r�.

�d�.� �I�n�s�t�a�l�l�a�t�i�o�n� �o�f� �t�i�r�e�s� �a�n�d� �t�u�b�e�s�.

�(�1�)� �I�N�S�P�E�C�T� �A�N�D� �R�E�P�L�A�C�E� �P�A�R�T�S�.� �I�n�s�p�e�c�t� �t�h�e� �w�h�e�e�l� �a�n�d� �l�o�c�k� 
�i�n�g� �r�i�n�g� �t�o� �s�e�e� �i�f� �t�h�e�y� �a�r�e� �b�e�n�t� �o�r� �o�t�h�e�r�w�i�s�e� �d�a�m�a�g�e�d�,� �e�x�c�e�s�s�i�v�e�l�y� 
�w�o�r�n�,� �o�r� �u�n�f�i�t� �f�o�r� �s�e�r�v�i�c�e�.� �D�a�m�a�g�e�d� �t�i�r�e�s�,� �i�n� �m�a�n�y� �c�a�s�e�s�,� �c�a�n� �b�e� 
�r�e�p�a�i�r�e�d�,� �w�h�i�l�e� �e�x�c�e�s�s�i�v�e�l�y� �w�o�r�n� �t�i�r�e�s� �a�n�d� �d�a�m�a�g�e�d� �i�n�n�e�r� �t�u�b�e�s� 
�s�h�o�u�l�d� �b�e� �r�e�p�l�a�c�e�d�.

�(�2�)� �I�N�S�T�A�L�L� �I�N�N�E�R� �T�U�B�E�.� �S�p�r�e�a�d� �t�h�e� �t�i�r�e� �c�a�s�i�n�g� �w�i�t�h� �t�h�e� �t�i�r�e� 
�s�p�r�e�a�d�e�r� �o�r� �w�o�o�d�e�n� �b�l�o�c�k�s� �t�o� �p�e�r�m�i�t� �i�n�s�t�a�l�l�i�n�g� �t�h�e� �i�n�n�e�r� �t�u�b�e�.� �D�e� 
�f�l�a�t�e� �t�h�e� �i�n�n�e�r� �t�u�b�e� �a�n�d� �i�n�s�t�a�l�l� �i�t� �i�n� �t�h�e� �t�i�r�e� �w�i�t�h� �t�h�e� �v�a�l�v�e� �s�t�e�m� 
�o�p�p�o�s�i�t�e� �t�h�e� �r�e�d� �d�o�t� �o�n� �t�h�e� �s�i�d�e� �w�a�l�l� �o�f� �t�h�e� �t�i�r�e�.� �B�u�l�l�e�t�-�r�e�s�i�s�t�i�n�g� 
�t�u�b�e�s� �w�i�l�l� �b�e� �i�n�s�t�a�l�l�e�d� �i�n� �a� �s�i�m�i�l�a�r� �m�a�n�n�e�r�.� �B�e�c�a�u�s�e� �o�f� �t�h�e�i�r� �h�e�a�v�i�e�r� 
�w�e�i�g�h�t� �a�n�d� �g�r�e�a�t�e�r� �t�h�i�c�k�n�e�s�s�,� �h�o�w�e�v�e�r�,� �t�h�e�y� �a�r�e� �m�o�r�e� �d�i�f�f�i�c�u�l�t� �t�o� 
�h�a�n�d�l�e�.� �N�O�T�E�:� �A�f�t�e�r� �i�n�s�t�a�l�l�i�n�g� �t�h�e� �t�u�b�e�,� �p�a�r�t�i�a�l�l�y� �i�n�f�l�a�t�e� �a�n�d� �d�e� 
�f�l�a�t�e� �s�e�v�e�r�a�l� �t�i�m�e�s� �t�o� �r�e�m�o�v�e� �a�l�l� �k�i�n�k�s� �a�n�d� �f�o�l�d�s�.

�(�3�)� �M�O�U�N�T� �T�I�R�E� �O�N� �W�H�E�E�L�.
�(�a�)� �I�n�s�e�r�t� �t�h�e� �v�a�l�v�e� �s�t�e�m� �i�n� �t�h�e� �w�h�e�e�l� �s�l�o�t�,� �w�o�r�k�i�n�g� �t�h�e� �t�i�r�e� 

�i�n�t�o� �p�o�s�i�t�i�o�n� �o�n� �t�h�e� �w�h�e�e�l�.� �S�o�a�p� �m�a�y� �b�e� �u�s�e�d� �a�s� �a� �l�u�b�r�i�c�a�n�t� �t�o� 
�a�i�d� �i�n� �s�l�i�p�p�i�n�g� �t�h�e� �t�i�r�e� �o�n�t�o� �t�h�e� �w�h�e�e�l�.
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�F�i�g�u�r�e� �1�0�5�  ��R�e�m�o�v�i�n�g� �T�u�b�e� �F�r�o�m� �T�i�r�e

�(�b�)� �P�l�a�c�e� �t�h�e� �t�i�r�e� �a�n�d� �w�h�e�e�l� �f�l�a�t� �o�n� �t�h�e� �f�l�o�o�r� �(�g�u�t�t�e�r� �s�i�d�e� �o�f� 
�r�i�m� �u�p�)� �w�i�t�h� �s�u�i�t�a�b�l�e� �b�l�o�c�k�i�n�g� �u�n�d�e�r� �t�h�e� �w�h�e�e�l� �t�o� �r�a�i�s�e� �t�h�e� �t�i�r�e� 
�j�u�s�t� �c�l�e�a�r� �o�f� �t�h�e� �f�l�o�o�r�.� �P�l�a�c�e� �t�h�e� �l�o�c�k�i�n�g� �r�i�n�g� �i�n� �a�p�p�r�o�x�i�m�a�t�e� �p�o�s�i� 
�t�i�o�n� �a�b�o�v�e� �t�h�e� �r�i�m� �g�u�t�t�e�r�.� �P�r�y� �t�h�e� �l�o�c�k�i�n�g� �r�i�n�g� �i�n�t�o� �t�h�e� �r�i�m� �g�u�t�t�e�r� 
�a� �l�i�t�t�l�e� �a�t� �a� �t�i�m�e�,� �l�o�c�k�i�n�g� �t�h�e� �n�o�t�c�h�e�d� �e�n�d� �l�a�s�t�.

�(�4�)� �P�A�R�T�I�A�L�L�Y� �I�N�F�L�A�T�E� �T�I�R�E�.� �W�i�t�h� �w�h�e�e�l� �a�n�d� �t�i�r�e� �a�s�s�e�m�b�l�y� 
�f�l�a�t� �o�n� �t�h�e� �f�l�o�o�r� �(�l�o�c�k�i�n�g� �r�i�n�g� �u�p�)�,� �p�a�r�t�i�a�l�l�y� �i�n�f�l�a�t�e� �t�h�e� �t�i�r�e� �a�n�d� �a�t� �t�h�e� 
�s�a�m�e� �t�i�m�e� �t�a�p� �t�h�e� �l�o�c�k�i�n�g� �r�i�n�g� �a�t� �p�o�i�n�t�s� �a�r�o�u�n�d� �t�h�e� �r�i�m� �t�o� �s�e�a�t� �i�t� 
�p�r�o�p�e�r�l�y�.� �D�o� �n�o�t� �o�v�e�r�i�n�f�l�a�t�e� �t�h�e� �t�i�r�e� �a�t� �t�h�i�s� �t�i�m�e�;� �j�u�s�t� �a� �f�e�w� �p�o�u�n�d�s� 
�o�f� �p�r�e�s�s�u�r�e� �i�s� �e�n�o�u�g�h� �t�o� �s�e�a�t� �t�h�e� �l�o�c�k�i�n�g� �r�i�n�g� �i�n� �p�o�s�i�t�i�o�n�.

�(�5�)� �I�N�F�L�A�T�E� �T�I�R�E�.� �P�l�a�c�e� �t�i�r�e� �i�n� �n�o�r�m�a�l� �v�e�r�t�i�c�a�l� �p�o�s�i�t�i�o�n� �a�n�d� 
�i�n�f�l�a�t�e� �f�r�o�m� �t�h�e� �s�i�d�e� �o�p�p�o�s�i�t�e� �t�h�e� �t�i�r�e� �l�o�c�k�i�n�g� �r�i�n�g�.� �C�A�U�T�I�O�N�:� 
�S�t�a�n�d� �t�o� �t�h�e� �s�i�d�e� �o�f� �t�h�e� �w�h�e�e�l� �a�n�d� �t�i�r�e� �a�s�s�e�m�b�l�y�,� �a�w�a�y� �f�r�o�m� �t�h�e� 
�t�i�r�e� �l�o�c�k�i�n�g� �r�i�n�g�,� �t�o� �a�v�o�i�d� �i�n�j�u�r�y� �i�n� �c�a�s�e� �i�m�p�r�o�p�e�r� �i�n�s�t�a�l�l�a�t�i�o�n� �c�a�u�s�e�s� 
�t�h�e� �l�o�c�k�i�n�g� �r�i�n�g� �t�o� �b�l�o�w� �o�f�f�.

�e�.� �M�a�i�n�t�e�n�a�n�c�e� �o�f� �t�i�r�e�.

�(�1�)� �A�l�R� �P�R�E�S�S�U�R�E� �I�N� �T�I�R�E�S�.

�(�a�)� �T�i�r�e�s� �s�h�o�u�l�d� �b�e� �c�h�e�c�k�e�d� �f�o�r� �p�r�o�p�e�r� �r�e�a�d�i�n�g�s� �a�n�d� �i�n�f�l�a�t�e�d� �w�h�e�n� 
�n�e�c�e�s�s�a�r�y� �t�o� �p�r�e�s�c�r�i�b�e�d� �a�i�r� �p�r�e�s�s�u�r�e�.� �T�h�e� �a�i�r� �p�r�e�s�s�u�r�e� �f�o�r� �t�h�e� �b�o�g�i�e� 
�t�i�r�e�s� �u�n�d�e�r� �a�v�e�r�a�g�e� �c�o�n�d�i�t�i�o�n�s� �i�s� �4�5� �p�o�u�n�d�s�.� �T�h�i�s� �a�i�r� �m�a�y� �b�e� �i�n� 
�c�r�e�a�s�e�d� �t�o� �5�4� �p�o�u�n�d�s� �w�h�e�n� �t�r�a�v�e�l�i�n�g� �o�v�e�r� �i�m�p�r�o�v�e�d� �h�i�g�h�w�a�y�s� �o�r
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�F�i�g�u�r�e� �1�0�6�  �� �T�i�r�e� �l�o�c�k� �R�i�n�g

�d�e�c�r�e�a�s�e�d� �t�o� �3�6� �p�o�u�n�d�s� �w�h�e�n� �t�r�a�v�e�l�i�n�g� �o�v�e�r� �s�o�f�t� �t�e�r�r�a�i�n�s�.� �T�h�e� �a�i�r� 
�p�r�e�s�s�u�r�e� �f�o�r� �t�h�e� �l�i�m�b�e�r� �t�i�r�e�s� �u�n�d�e�r� �a�v�e�r�a�g�e� �c�o�n�d�i�t�i�o�n�s� �i�s� �6�5� �p�o�u�n�d�s�.� 
�T�h�i�s� �a�i�r� �m�a�y� �b�e� �i�n�c�r�e�a�s�e�d� �t�o� �7�0� �p�o�u�n�d�s� �w�h�e�n� �t�r�a�v�e�l�i�n�g� �o�v�e�r� �i�m� 
�p�r�o�v�e�d� �h�i�g�h�w�a�y�s� �o�r� �d�e�c�r�e�a�s�e�d� �t�o� �6�0� �p�o�u�n�d�s� �w�h�e�n� �t�r�a�v�e�l�i�n�g� �o�v�e�r� 
�s�o�f�t� �t�e�r�r�a�i�n�s�.� �W�h�e�n� �c�h�e�c�k�i�n�g� �p�r�e�s�s�u�r�e�s�,� �c�h�e�c�k� �v�a�l�v�e� �c�o�r�e�s� �f�o�r� �l�e�a�k�s�.� 
�A�l�w�a�y�s� �u�s�e� �a�n� �a�c�c�u�r�a�t�e� �g�a�g�e� �t�o� �d�e�t�e�r�m�i�n�e� �a�i�r� �p�r�e�s�s�u�r�e�.� �A�l�l� �a�i�r� 
�g�a�g�e�s� �s�h�o�u�l�d� �b�e� �c�h�e�c�k�e�d� �p�e�r�i�o�d�i�c�a�l�l�y� �w�i�t�h� �a� �p�r�e�c�i�s�i�o�n�-�t�y�p�e� �g�a�g�e�.� 
�N�e�v�e�r� �t�r�y� �t�o� �j�u�d�g�e� �a�i�r� �p�r�e�s�s�u�r�e� �b�y� �t�h�e� �e�y�e� �o�r� �b�y� �k�i�c�k�i�n�g� �a� �t�i�r�e�.� 
�C�h�e�c�k� �p�r�e�s�s�u�r�e� �w�h�e�n� �t�i�r�e�s� �a�r�e� �c�o�o�l�.

�(�b�)� �T�i�r�e�s� �s�h�o�u�l�d� �n�e�v�e�r� �b�e� �b�l�e�d� �(�a�i�r� �l�e�t� �o�u�t�)� �d�u�r�i�n�g� �o�r� �i�m�m�e� 
�d�i�a�t�e�l�y� �a�f�t�e�r� �o�p�e�r�a�t�i�o�n�.� �T�i�r�e�s� �h�e�a�t� �a�s� �t�h�e�y� �r�o�l�l�,� �a�n�d� �h�e�a�t� �c�a�u�s�e�s� 
�a�i�r� �t�o� �e�x�p�a�n�d�,� �w�h�i�c�h� �i�n�c�r�e�a�s�e�s� �t�h�e� �p�r�e�s�s�u�r�e�.� �B�l�e�e�d�i�n�g� �r�e�d�u�c�e�s� �a�i�r� 
�p�r�e�s�s�u�r�e�,� �n�o�t� �t�h�e� �t�e�m�p�e�r�a�t�u�r�e�.� �B�l�e�e�d�i�n�g� �a�c�t�u�a�l�l�y� �m�a�k�e�s� �t�i�r�e�s� �r�u�n� 
�h�o�t�t�e�r�,� �a�n�d� �m�a�y� �c�a�u�s�e� �s�u�d�d�e�n�,� �c�o�m�p�l�e�t�e� �t�i�r�e� �f�a�i�l�u�r�e�.� �W�h�e�n� �a� �b�l�e�d� 
�t�i�r�e� �c�o�o�l�s�,� �i�t� �i�s� �d�a�n�g�e�r�o�u�s�l�y� �u�n�d�e�r�i�n�f�l�a�t�e�d�.
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�_�_�_�_�_�_�_�_�_�P�a�r�t� �T�h�r�e�e�  �� �M�a�i�n�t�e�n�a�n�c�e� �I�n�s�t�r�u�c�t�i�o�n�s� �_�_�_�_�_�_�_�_

�(�2�)� �V�A�L�V�E� �C�A�P�S� �O�N� �A�L�L� �T�I�R�E�S�.� �E�q�u�i�p� �e�v�e�r�y� �t�i�r�e� �w�i�t�h� �a� �v�a�l�v�e� 
�c�a�p� �t�o� �p�r�e�v�e�n�t� �d�i�r�t� �f�r�o�m� �e�n�t�e�r�i�n�g� �t�h�e� �v�a�l�v�e� �c�o�r�e� �a�n�d� �c�a�u�s�i�n�g� �l�e�a�k� 
�a�g�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �a� �f�i�r�m�l�y� �s�c�r�e�w�e�d�-�d�o�w�n� �c�a�p� �p�r�o�v�i�d�e�s� �a� �f�i�n�a�l� �s�e�a�l� 
�a�g�a�i�n�s�t� �a�i�r� �e�s�c�a�p�i�n�g� �f�r�o�m� �t�h�e� �t�i�r�e�.� �T�i�g�h�t�e�n� �w�i�t�h� �f�i�n�g�e�r�s� �o�n�l�y�;� �d�o� 
�n�o�t� �u�s�e� �p�l�i�e�r�s�.

�(�3�)� �P�O�S�I�T�I�O�N� �O�F� �V�A�L�V�E�.� �F�o�r� �s�p�e�e�d� �a�n�d� �c�o�n�v�e�n�i�e�n�c�e� �i�n� �i�n�f�l�a�t� 
�i�n�g�,� �v�a�l�v�e� �s�t�e�m�s� �s�h�o�u�l�d� �b�e� �r�e�a�d�i�l�y� �a�c�c�e�s�s�i�b�l�e�.� �T�h�e�y� �s�h�o�u�l�d� �b�e� �p�r�o�p�e�r�l�y� 
�c�e�n�t�e�r�e�d� �i�n� �v�a�l�v�e� �s�l�o�t�s�.

�(�4�)� �T�I�R�E�S� �T�O� �B�E� �R�E�T�R�E�A�D�E�D�.
�(�a�)� �T�i�r�e�s� �s�h�o�u�l�d� �b�e� �w�a�t�c�h�e�d� �c�a�r�e�f�u�l�l�y�,� �a�n�d� �t�h�e�n� �r�e�m�o�v�e�d� �w�h�e�n� 

�t�h�e� �t�r�e�a�d� �i�s� �w�o�r�n� �o�f�f� �t�h�e� �c�e�n�t�e�r�.� �I�f� �r�e�m�o�v�e�d� �t�o�o� �s�o�o�n�,� �u�s�a�b�l�e� �r�u�b�b�e�r� 
�i�s� �w�a�s�t�e�d�.� �I�f� �r�e�m�o�v�e�d� �t�o�o� �l�a�t�e�,� �c�o�r�d� �b�o�d�y� �m�a�y� �b�e� �i�n�j�u�r�e�d�,� �s�i�n�c�e� 
�i�t� �t�h�e�n� �l�a�c�k�s� �p�r�o�t�e�c�t�i�o�n� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �t�r�e�a�d�,� �o�r� �t�i�r�e� �m�a�y� �b�e� �w�o�r�n� 
�t�o� �t�h�e� �e�x�t�e�n�d� �t�h�a�t� �r�e�t�r�e�a�d�i�n�g� �i�s� �i�m�p�o�s�s�i�b�l�e�.� �I�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� 
�t�i�r�e�s� �a�r�e� �v�e�r�y� �e�a�s�i�l�y� �p�u�n�c�t�u�r�e�d� �b�y� �s�t�u�d�s� �l�e�f�t� �f�r�o�m� �w�o�o�d� �a�n�d� �b�r�u�s�h�.

�(�b�)� �W�h�e�n� �t�h�e� �t�r�e�a�d� �d�e�s�i�g�n� �i�s� �w�o�r�n� �o�f�f�,� �s�o� �t�h�a�t� �t�h�e� �t�i�r�e� �i�s� �s�m�o�o�t�h� 
�i�n� �t�h�e� �c�e�n�t�e�r�,� �t�h�e� �t�i�r�e� �s�h�o�u�l�d� �b�e� �r�e�p�l�a�c�e�d�.� �T�i�r�e�s� �w�i�t�h� �i�r�r�e�g�u�l�a�r� �w�e�a�r�,� 
�w�o�r�n� �t�o� �t�h�e� �e�x�t�e�n�t� �t�h�a�t� �t�h�e� �c�o�r�d� �b�o�d�y� �s�h�o�w�s� �i�n� �a�n�y� �s�p�o�t�,� �o�r� �w�o�r�n� 
�t�h�r�o�u�g�h� �t�h�e� �t�r�e�a�d� �d�e�s�i�g�n� �i�n� �s�e�v�e�r�a�l� �s�p�o�t�s�,� �s�h�o�u�l�d� �l�i�k�e�w�i�s�e� �b�e� �r�e�p�l�a�c�e�d�.

�(�5�)� �I�N�J�U�R�E�D� �T�I�R�E�S�.
�(�a�)� �T�i�r�e�s� �a�r�e� �c�o�n�s�t�a�n�t�l�y� �s�u�b�j�e�c�t�e�d� �t�o� �i�n�j�u�r�i�e�s� �f�r�o�m� �c�u�t�s�,� �b�r�u�i�s�e�s�,� 

�a�n�d� �r�o�a�d� �s�h�o�c�k�s�.� �I�t� �i�s� �d�a�n�g�e�r�o�u�s� �t�o� �d�r�i�v�e� �w�i�t�h� �a�n� �i�n�j�u�r�e�d� �t�i�r�e�,� �b�e�c�a�u�s�e� 
�i�t� �m�a�y� �b�l�o�w� �o�u�t� �a�n�y� �m�o�m�e�n�t� �a�n�d� �c�a�u�s�e� �t�h�e� �d�r�i�v�e�r� �t�o� �l�o�s�e� �c�o�n�t�r�o�l�,� 
�a�n�d� �p�o�s�s�i�b�l�y� �p�u�t� �a� �m�u�c�h� �n�e�e�d�e�d� �v�e�h�i�c�l�e� �o�u�t� �o�f� �m�i�l�i�t�a�r�y� �a�c�t�i�o�n�.� 
�C�a�r�e�f�u�l�l�y� �i�n�s�p�e�c�t� �y�o�u�r� �t�i�r�e�s� �a�f�t�e�r� �e�v�e�r�y� �r�u�n�.� �R�e�m�o�v�e� �g�l�a�s�s�,� �n�a�i�l�s�,� 
�s�t�o�n�e�s�,� �a�n�d� �o�t�h�e�r� �f�o�r�e�i�g�n� �m�a�t�e�r�i�a�l�s� �i�m�b�e�d�d�e�d� �i�n� �t�i�r�e�s�.

�(�b�)� �A�l�w�a�y�s� �b�e� �o�n� �t�h�e� �a�l�e�r�t� �a�g�a�i�n�s�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�i�r�e� �c�o�n�d�i�t�i�o�n�:
�1�.� �R�e�p�l�a�c�e� �w�h�e�n� �c�u�t�s� �e�x�t�e�n�d� �t�o� �o�r� �i�n�t�o� �t�h�e� �f�a�b�r�i�c�.
�2�.� �A� �b�u�l�g�e� �i�n�d�i�c�a�t�e�s� �i�n�t�e�r�n�a�l� �i�n�j�u�r�y�.� �T�h�i�s� �i�n�j�u�r�y� �m�a�y� �h�a�v�e� 

�b�e�e�n� �d�e�v�e�l�o�p�i�n�g� �f�o�r� �s�o�m�e� �t�i�m�e�.� �R�e�p�l�a�c�e� �i�n� �t�h�e� �e�v�e�n�t� �t�h�a�t� �c�o�r�d� 
�f�a�b�r�i�c� �i�s� �i�n�j�u�r�e�d� �o�r� �t�i�r�e� �i�s� �o�t�h�e�r�w�i�s�e� �d�a�m�a�g�e�d� �o�r� �h�a�s� �f�a�i�l�e�d�.

�3�.� �S�m�a�l�l� �t�r�e�a�d� �c�u�t�s�,� �n�o�t� �e�x�t�e�n�d�i�n�g� �t�o� �o�r� �i�n�t�o� �t�h�e� �f�a�b�r�i�c�,� �i�s� �n�o�t� 
�r�e�a�s�o�n� �t�o� �r�e�p�l�a�c�e� �t�i�r�e�,� �b�u�t� �w�a�t�c�h� �s�u�c�h� �c�u�t�s� �f�o�r� �p�e�n�e�t�r�a�t�i�o�n� �t�o� �c�o�r�d� 
�b�o�d�y� �a�n�d� �e�n�l�a�r�g�e�m�e�n�t�,� �a�t� �w�h�i�c�h� �t�i�m�e� �t�h�e� �t�i�r�e� �s�h�o�u�l�d� �b�e� �r�e�p�l�a�c�e�d�.� 
�L�a�r�g�e� �c�u�t�s�,� �w�i�t�h� �e�x�p�o�s�u�r�e� �o�f� �c�o�r�d� �f�a�b�r�i�c� �i�m�m�i�n�e�n�t�,� �i�s� �r�e�a�s�o�n� �f�o�r� 
�t�i�r�e� �r�e�p�l�a�c�e�m�e�n�t�.

�(�6�)� �I�R�R�E�G�U�L�A�R� �T�I�R�E� �W�E�A�R�.� �A�t� �t�h�e� �f�i�r�s�t� �s�i�g�n� �o�f� �i�r�r�e�g�u�l�a�r� �w�e�a�r�,� 
�t�i�r�e�s� �s�h�o�u�l�d� �b�e� �c�h�a�n�g�e�d� �a�t� �d�i�f�f�e�r�e�n�t� �w�h�e�e�l� �p�o�s�i�t�i�o�n�s�,� �a�n�d� �i�m�m�e�d�i�a�t�e� 
�i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �c�a�u�s�e� �s�h�o�u�l�d� �b�e� �m�a�d�e� �b�y� �o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� 
�p�e�r�s�o�n�n�e�l�.

�(�7�)� �T�O�E�-�I�N� �M�I�S�A�L�I�N�E�M�E�N�T�.� �T�i�r�e�s� �w�e�a�r� �r�a�p�i�d�l�y� �w�h�e�n� �w�h�e�e�l�s� 
�a�r�e� �i�m�p�r�o�p�e�r�l�y� �a�l�i�n�e�d�,� �a�n�d� �t�h�e� �t�e�l�l�t�a�l�e� �s�h�a�r�p� �o�r� �f�e�a�t�h�e�r�e�d� �e�d�g�e�s� 
�a�p�p�e�a�r� �o�n� �t�h�e� �t�r�e�a�d�.� �F�r�o�n�t� �t�i�r�e�s�,� �e�s�p�e�c�i�a�l�l�y�,� �s�h�o�u�l�d� �b�e� �w�a�t�c�h�e�d� �f�o�r� 
�r�a�p�i�d� �w�e�a�r� �w�i�t�h� �s�h�a�r�p� �o�r� �f�e�a�t�h�e�r� �e�d�g�e�s�.� �W�h�e�n� �t�h�i�s� �c�o�n�d�i�t�i�o�n� �d�e�v�e�l�o�p�s�,� 
�o�r�d�n�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �p�e�r�s�o�n�n�e�l� �s�h�o�u�l�d� �b�e� �n�o�t�i�f�i�e�d� �i�m�m�e�d�i�a�t�e�l�y�.
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