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BELL SYSTEM PRACTICES
Plant Series

SECTION 076-143-801
lssue 4, October, 1963
AT&TCo Standard

659-TYPE TOOLS
PIECE-PART DATA AND REPLACEMENT PROCEDURES

1. GENERAL

1.01 This section covers the information neces-

sary for ordering parts to be used in the
maintenance of the 659-type tools. These tools
are used for enlarging rectangular holes and
clipping tabs of blanks to obtain coded cards for
use in the 1-type translator in the 4A and 4M
toll switching systems.

1.02 This section is reissued to add piece-part

data and replacement procedures covering
the 660B hole-enlarging punch and die assem-
bly and the 659D, 659E, and 659F tools. It is also
reissued to omit piece-part data covering the
660A punch and die assembly. Detailed reasons
for reissue will be found at the end of the sec-
tion. Since this reissue covers a general revision,
the arrows ordinarily used to indicate changes
have been omitted.

1.03 Initially, all 659-type tools were equipped

with the 660A hole-enlarging punch and
die assembly. More recently, the 660B hole-
enlarging punch and die assembly has been fur-
nished as the replacement for the 660A. The
660B punch and die assembly has no punch pilot
but has four cutting edges in the die. If the hole-
enlarging punch and die assembly is to be re-
placed, a 660B punch and die assembly should
be installed. When replacing a 660A by a 660B,
change the wiring and coding on the 659-type
tool as covered in 3.15.

1.04 The following table covers.the codes of

659-type tools equipped with the 660A
punch and die assembly and equivalent codes
of 659-type tools equipped with the 660B punch
and die assembly.

CODES OF 659-TYPE
TOOLS EQUIPPED
WITH 660A PUNCH
AND DIE ASSEMBLY

EQUIVALENT CODES OF
659-TYPE TOOLS EQUIPPED
WITH 660B PUNCH
AND DIE ASSEMBLY

659A 659D
659B 659E
659C 659F

1.05 The 659E tool is similar to the 659B tool

except that it is equipped with a 660B
punch and die assembly and with suitable wiring
to insure full penetration of the punch through
the card. The 659D tool is a modified 659A tool
which has been provided with a 660B punch and
die assembly and appropriate wiring. On the
659A and 659D tools, a foot pedal is used te con-
trol the action of the punch ahd die assembly. On
the 659B, 659C, 659E, and 659F tools, the punch
action is hand controlled. Section 076-143-802
covers the method for converting the 659A and
659D tools to the equivalent of the 659B and
659E tools, respectively; the converted tools are
identified by codes 659C and 659F.

1.06 Part 2 of this section covers the piece-

part numbers and the corresponding
names of the parts which it is practicable to re-
place in the field in the maintenance of the
659-type tool. No attempt should be made to re-
place parts not designated except as covered in
2.04. Part 2 also contains explanatory figures
showing the different parts. This information is
called Piece-Part Data.

1.07 Part 3 of this section covers the approved

procedures for the replacement of the
parts covered in Part 2. This information is
called Replacement Procedures.

1.08 Unless otherwise specified, parts are re-
placed with the tool in its normal locked
position.

1.09 The replacement of certain parts of the

hydraulic shelf assembly requires the
draining of oil from the tank prior to replace-
ment of the part. In such cases, drain the oil
as covered in 3.06. After replacement of parts
which necessitate draining the tank, refill the
tank as covered in 3.07. Then check the hy-
draulic system for leaks as covered in Section
076-143-701.

1.10 After replacement of parts which neces-
sitate breaking pipe connections in the
foot-pedal hydraulic system, fill and bleed this
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SECTION 076-143-801

system and check for leaks as covered in Sec-
tion 076-143-701.

2. PIECE-PART DATA

2.01 The figures included in this part show

the various piece parts in their proper re-
lation to other parts of the 659-type tool. The
piece-part numbers of the various parts are
given together with the name of the parts as
listed by Western Electric Company Merchan-
dise Department. When these names differ from
those in general use in the field, the latter names,
in some cases, are shown in parentheses.

2.02 When ordering parts for replacement pur-

poses, give both the piece-part number and
the name of the part, for example, “P-19A219
Can.” If a part identified by other than a piece-
part number is required, order the part by the
drawing and detail number and include the
manufacturer’s name if given. For example,
QFP3-160-01IT, 115-volt, 60-cycle, solenoid-oper-
ated pilot valve less subplate but with subplate
“0” rings, Double A Products Co. If the part
required is used in one of the components of the
tool as in the solenoid-operated pilot valve re-
ferred to above, include this information when
ordering the part. For example, DECCO 20-51
solenoid for QFP3-160-OIT, 115-volt, 60-cycle,
solenoid-operated pilot valve, Double A Products
Co. Do not refer to the BSP number or to any
information shown in parentheses following the
piece-part number.

2.03 Information enclosed by parentheses ()

is not ordering information. This informa-
tion may be references to notes, parts referred
to in other portions of the section and not con-
sidered replaceable, or the part names in general
use in the field if these names differ from those
assigned by the manufacturer.

2.04 When a part which is not included in

these procedures requires replacement and
is part of a replaceable subassembly, the latter
shall be replaced. Where a part which is not in-
cluded in these procedures requires replacement
and is part of a nonreplaceable subassembly,
refer the matter to the supervisor.

2.05 The following index lists the figures on
which ordering information for all re-
placeable parts is shown. References are also
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given to the replacement procedures of parts
covered in Part 3 of this section.

INDEX
ORDERING REPLACEMENT
INFORMATION PROCEDURES
PART FIG. .NO. (covered in Part 3)

Covers, Punch Guard, and

Chaff Bin

Front, Rear, and Top

Covers 1 3.09
Under Table Cover 1 3.10

Foot-Pedal Assembly
Drip Pan (659A and
659D tools only) 1 3.11

Foot-Pedal Assembly
Cover (659A and 659D

tools only) 1 3.12
Punch Guard 1 3.13
Chaff Bin 3 & 4 3.14

660B and 661A
Punch and Die Assemblies

6694, 6569B, and 659C
Tools Only 1 3.15

All 659-Type Tools 1 3.16

Parts of Hydraulic Shelf
Assembly (power-driven
hydraulic system)

Punch Coupling
and Locknut 1 3.17

Punch Cylinders 5 3.18

Punch-Cylinder
Chevron Packing and
Associated Parts 6 3.19

Micro-Switch
Operating Arm 8 3.20

Micro-Switch
Operating Arm
Mounting 8 3.21

Punch-Guard Micro
Switch (D3) 8 3.22



PART

Hole-Enlarging
Punch Micro
Switch (D6)

Tab-Clipping
Punch Micro
Switch (D8)

Bypass Valve
Pressure Gauge

Pressure-Gauge
Valve

Double-Solenoid
Valve

Solenoid of
Double-Solenoid
Valve

“0” Rings in Mount-
ing Surface of

"Double-Solenoid
Valve

“0O” Rings in Interior
of Double-Solenoid
Valve

Nosepiece

Motor

Flexible Coupling
Pump

Flexible Hoses
Tubing

Drain Cock

Terminal Strip (TS2)

Punch Control System

Hole-Enlarging
Control Unit

Hole-Enlarging
Control Micro
Switch (D5)

ORDERING
INFORMATION
FIG. NO.

REPLACEMENT
PROCEDURES
(covered in Part 3)

3.23

3.24
3.25
3.26

3.27

3.28

3.29

3.30

3.31
3.32
3.33
3.34
3.35
3.36
3.37
3.38
3.39

3.40

PART
Pilot Pin

Pilot Pin Cylinder
“0” Rings

(659A and 659D
tools only)

Tab-Clipping
Control Unit

Cylinder “O” Rings
(659A and 659D
tools only)

Selector Valve
(659A and 659D
tools only)

Selector Valve
Spool “O” Rings
(659A tool only)

Stylus

Tab-Clipping Control

Micro Switch (D7)

Foot-Pedal Assembly

(659A and 659D
tools only)

Hydraulic Cylinder

Hydraulic-Cylinder
“0” Rings

Nosepiece
Flexible Hose

Solenoid Cut-Off
Valve

Tubing Between
Pilot-Pin Cylinder
and Selector Valve

Tubing Entirely
Below Table

Fittings

Other Parts

Parts of Carriage

Front Carriage Stops
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ORDERING REPLACEMENT
INFORMATION PROCEDURES
FIG. NO. (covered in Part 3)
9 341
9 3.42
10 3.43
10 3.44
10 3.45
11 3.46
3&4 347
12 3.48
12 3.49
12 3.50
12 3.51
3 3.52
3&9 3.53
3 3.54
3 &9 3.55
13 3.56
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PART
Rear Carriage Stops

Ball Retainer Stops
and Carriage Bumper

Card Jaws
Card-Jaw Discs
Carriage and
Power Switch Lock
Lock Cylinder
Lock Micro
Switch (D4)
Parts of Selector-
Handle Assembly

Selector-Handle
Micro-Switch (D9)

Selector-Handle
Micro Switch (D10)
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ORDERING
INFORMATION
FIG. NO.

13

13
14
14

15

15

3 &4

3 & 4

REPLACEMENT
PROCEDURES
{covered in Part 3)

3.57

3.58
3.59
3.60

3.61

3.62

3.63

3.64

ORDERING
INFORMATION

PART FIG. NO.

Parts on Control

Panel

Hole-Enlarging

Punch Relay (S1)

and Tab-Clipping

Punch Relay (S2) 17

TEST-OPERATE

Switch (D1) and

OFF-ON Switch (D2) 17

Terminal Strip (TS1) 17

Miscellaneous Parts

Plug-On Power Cord 1

Chain 3 &4

Micro-Switch Covers 3,4, & 7

Counter 2

REPLACEMENT
PROCEDURES
{covered in Part 3)

3.65

3.66
3.67

3.68
3.69
3.70
3.71
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P-19A871 COVER
(TOP COVER?
P-13A231 COVER

P-19A873 COVER

P-15A756 COVER
(HOLE ENLARGING
CONTROL UNIT COVER)

P-290743 SCREW

(COVER MOUNTING SCREW)

(NOT SHOWN)

FOR PARTS OF KYDRAULIC

SHELF ASSEMBLY

SEE FIG. §

+ FOR PARTS OF

HOLE ENLARGING CONTROL

UNIT SEE FiG. 9

; i B - f (FRONT COVER)

(REAR COVER)
(NOT SHOWN)

P~-{IA701 WASHERS
(FELT WASHERS)
C(NOT SHOWN)

P-iIA587 LOCKNUTS
CPUNCH COUPLING
LOCKNUTS)

P-i15A799 COUPLINGS
(PUNCH COUPLINGS)

IST-TN-ISWATT
INTERMEDIATE BASE
LAMP G.E.CO.

P-290758 SCREW
P-284151 WASHER
(CARRIAGE AND POWER

SWITCH LOCK MOUNTING

SCREW AND WASHER)
(NOT SHOWN)

FOR PARTS OF
CARRIAGE AND POWER
SWITCH LOCK

SEE FIG. 16

NO.5262 DUPLEX OUTLET
HARVEY HUBBEL INC.

P-125043 SCREW
P-125952 NUT
(OUTLET MOUNTING
SCREW AND NUT)

P-129732 SCREW
(OUTLET PLATE
MOUNTING SCREW)

P-1A553 QUTLET PLATE

P-19A239 COVER

P-19A886 GUARD
(PUNCH GUARD)

66iA TOOL

(TAB CLIPPING PUNCH)

6608 TOOL
(HOLE ENLARGING
PUNCH)>

P-11A466 STOP + +
(SIDE CARRIAGE $STOP)

P~118403 SCREW + +
(STOP MOUNTING SCREW)

KS-15141 16 GA
3 CONDUCTOR

CORDAGE 20FT
LONG

l NO. 5264 PLUG CAP
Q'ﬁ HARVEY HUBBEL INC.
P-290752 SCREW +
P-28415) WASHER

(UNDER TABLE COVER)

(SEE FiG. 3 AND 4 FOR PARTS

ENCLOSED By COVER)

+ P-i24483 SCREW
(DRIP PAN MOUNTING
SCREW)

+ 659A AND 659D TOOLS ONLY- SEE FIG. 2 FOR 6598, C,E AND F TOOLS
++ FOR ADDITIONAL CARRIAGE ASSEMBLY PARTS SEE FIG. 13

(COVER MOUNTING
SCREWAND WASHER)

P-19A206 COVER +
(FOOT PEDAL ASSEMBLY
COVER)

P-19A237 COVER +
(DRIP PAN)

+ FOR PARTS OF FOOT
PEDAL ASSEMBLY
SEE FIG. |12

P-11A585 SPACER

Fig. 1 — 659-Type Tool — 659D Tool Shown
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SECTION 076-143-801

FOR PARTS OF
HYDRAULIC SHELF
ASSEMBLY

SEE FI1G.5

e Yas T

AANBH!
AAN DS

Saet &§
tAvitsecennns

(HAND OPERATED
PLUNGER KNOB)

174-20 X 1/2"

OVAL PT, STL

HEX SOC SET SCREW
{ADJUSTING SCREW)

FOR CARRIAGE PARTS
SEE FiG. i AND 12

COUNTER

1oV, CAT. NO. 1268
WITH MOUNTING SCREWS
VEEDOR - ROQT, INC

P-11AS03
PILOT PIN

FOR PARTS OF
CARRIAGE AND
POWER SWITCH LOCK
SEE FiG. 18

FOR PARTS ON
UNDERSIDE OF TABLE
SEE FIG. 4

Fig. 2 — 659-Type Tool — 659B, 659C, 659E, and 659F Tools Shown
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184-32 NC-3A X V4
BUTTON HD SOC SCREW 4+ELBOW, CAT. NO.849FS -
STANDARD PRESSED STEEL CO. 74 TUBE X 174 NPT

(LOCK COVER MOUNTING SCREW) (SEE NOTES 2 AND 3)

P-11B046 TUBING (SEE NOTE |)

ELBOW, CAT. NO.849FS
1/4 TUBE X | /8 NPT +
(SEE NOTE 2)

FOR PARTS OF TAB
CLIPPING CONTROL UNIT
SEE FIG. 10

— MALE CONNECTOR

. . CAT. NO.848FS-
e /74 TUBE X t/4 NPT t

(SEE NOTE 2)

P-11A499 COVER
(CARRIAGE AND POWER
SWITCH LOCK COVER)

P-42A040 SCREW
(D9 MICRO SWITCH
MOUNTING SCREW)

P-11A60t STRIP
(CLAMPING PLATE)

P-1IB047 TUBING P-290759 SCREW

(SEE NOTE 3)

c P-238197 SCREW
(D10 MICRO SWITCH
MOUNTING SCREW)
(NOT SHOWN)

P-11B048 TUBING
(SEE NOTE 1)

BA-2RB MICRO SWITCH
(D9 AND DIO) ++

5PAI TERMINAL
ENCLOSURE t++
(MICRO SWITCH COVER)

P-11A60t STRIP
(CLAMPING PLATE)

YZ-2RD MICRO
SWITCH (D) ++

SPAI TERMINAL
ENCLOSURE ++¢

P-15A882 U BOLT
22M -62 LIGHT HEX NUT

P-1SA851 CHAIN
(INCLUDES)

SPRING LOCK TYPE
CONNECTING LINK
FOR STANDARD I/4"

ELASTIC STOP NUT CORP §IR% t B ¥ : Ly & R AN CHAIN CO
OF AMERICA ¥ it { Y il i : (INCLUDES) '

P-19A219 CAN ki - CONNECTING LINK
(CHAFF BIN) 4 SPRING CLIP
NS Teon P NUTJ“"} Sy - -—y - e MALE CONNECTOR, CAT.

(zcuitr gm - ey ; 7B A NO.848FS I/4 TUBE X
MOUNTING NUT) . 1/78NPT +(SEE NOTE2)

LBOW

(ON OTHER END OF TUBING
NOT SHOWN, SEE FIG.7)
TUBE CLAMP CAT. NO.
C3049A-4-98
TINNERMAN PRODUCTS,INC
P-290746 SCREW

(TUBE CLAMP MOUNTING
SCREW)

+tMICRO SWITCH DIV.
MINNEAPOLIS HONEY-

WELL REGULATOR

CORP.

P-1IB0O49 TUBING

(SEE NOTEI)

P-290811 SCREW ——
+ ORDER LESS NUTAND SLEEVE  NO, I/2 -.531 X 3/4 X .080 |

KS-16074 VALVE (SOLENOID CUT OFF VALVE)
FROM IMPERIAL BRASS

STL WASHER -ZN PLT P-353241 SCREW (VALVE MOUNTING SCREW) oT
MFG. CO. 289A FIN. P-11A766 PLATE (VALVE MOUNTING PLATE) sr:'owr«
(PUNCH AND DIE ASSEMBLY P-29076! SCREW (VALVE MOUNTING PLATE SCREW)

MOUNTING SCREW AND WASHER)

NOTE |-IF TUBING TO BE REPLACED IS CONNECTED BY BLACK FITTINGS ALSO ORDER FITTINGS TO WHICH EACH END OF TUBING IS CONNECTED.
2-IF FITTING TgBE REPLACED 1S BLACK,ORDER TUBING CONNECTED TO FITTING AND ALSO FITTING TO WHICHOTHER END OF TUBING
IS CONNECTED.

3-IF ANY TUBING OR FITTING BETWEEN SELECTOR VALVE AND PILOT PIN CYLINDER IS TO BE REPLACED, REPLACE ALL TUBING AND
FITTINGS BETWEEN THESE POINTS IF TUBING 1S CONNECTED BY BLACKFITTINGS, IF TUBING TO BE REPLACED HAS OTHER THAN
BLACK FITTINGS ORDER IN ADDITION TO TUBING,NUT FOR ELBOW CAT. NO.849 FS i/4 TUBE X 174 NPT TO BE USED ON FLARED END
OF TUBING,ALSO ORDER NUT AND SLEEVE FOR ELBOW CAT.NO.65F 1/4 TUBE X 174 TUBE TO BE USED TO CONNECT
COMPRESSION TYPE FITTING AT OTHER END OF TUBING. ORDER THESE PARTS FROM IMPERIAL BRASS MFG. CO,

Fig. 3 - 659A and 659D Tools — Underside of Table
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P-114499 COVER ————

(CARRIAGE AND POWER
SWITCH LOCK COVER)

P-11A601 STRIP

P-15A851 CHAIN
(INCLUDES)

CONNECTING LINK
PITCH CHAIN-

164-32 NC-3A X l/4 (INCLUDES)

BUTTON HD SOC SCREW
STANDARD PRESSED STEEL CO.
{LOCK COVER MOUNTING SCREW)

@ e

|

COVER PLATE
SPRING CLIP

|

|
‘
!
@

(CLAMPING PLATE)

YZ-2RD MICRO

SWITCH (D7) -+
5PA| TERMINAL
ENCLOSURE +

(MICRO SWITCH COVER)

P-154882 U BOLT

22M-62 LIGHT HMEX NUT
ELASTIC STOP NUT
CORP OF AMERICA

Page 8

P-2308Il SCREW

NO. 175 -.531 X 374 X .080
STL WASHER - ZN PLT
289A FIN.
(PUNCH AND DIE ASSEMBLY
MOUNTING SCREW AND WASHER)

L 1/q - 20 STL WING NUT
ZN PLT 289A FIN
(CHAFF BIN
MOUNTING NUT)

REGULATOR

Fig. 4 — 659B, 659C, 659E, and 659F Tools — Underside of Table

SPRING LOCK TYPE

FOR STANDARD /4

DIAMOND CHAIN CO

CONNECTING LINK

P-42A040 SCREW
(D9 MICRO SWITCH
MOUNTING SCREW)

P-11A601 STRIP
(CLAMPING PLATE)
P-290759 SCREW

P-238197 SCREW
(D10 MICRO SWITCH
MOUNTING SCREW)
(NOT SHOWN)

8A-2R8 MICRO
SWITCH

(D9 AND DIO) +
SPAI TERMINAL
ENCLOSURE +
(MICRO SWITCH
COVER)

P-194219 CAN
(CHAFF BIN)

+ MICRO SWITCH DIV,
MINNEAPOLIS HONEYWELL

CORP.



NO. 6885 SHUT OFF COCK
WEATHERHEAD CO

(NOT SHOWN)

{TANK DRAIN COCK)

CAP AND GAUGE,STICK
FOR MODEL 20 FILLER
AND BREATHER, AIROYAL CO.

P-11B045 TUBING

P-1tB043 TUBING—

+—P-19A243 PUMP{INCLUDES
PUMP, MALE CONNECTOR,
CLOSE NIPPLE, ELBOW,
TEE AND NO 3
WOODRUFF KEY)

NO.2R-1/2-1/2 BORE
FLEXIBLE COUPLING

W/NO.3 WOODRUFF KEY SLOT
IN ONE SIDE, CERTIFIED
FLEXIBLE COUPLING CO.

P-290667 B0LT
P-284163 WASHER

® )
2 3
L] 2b) )
| _
N~ //
P-11B042 -
Tmeez_/ L

P-11BO4 4 /
I—

TUBING AND _ASSOCIATED
PARTS ——————

P-11BGSI (SEE FIG.7)

HOSE

A \F UPPER TUBING IS ON SIDE OF
CYLINDER BEING REPLACED ALSO
ORDER P-1iB943 OR P-1iB942
YUBING.

=3

MICRO SWITCHES

/lLOWER PACKING

t——B-228228 WASHER

SNAP RING

FOR KS-14996
PUNCH ACTUATING
CYLINDER
AIROYAL CO
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— P-11BO39 TUBING

—1/4 H.P. CAP NO. SKC36

MGIO9X MOTOR
GENERAL ELECTRIC CO.

—WRT I, NPT, I/4

GALV. CLOSE

NIPPLE

CRANE CO. —~WRT |,NPT, 174 X3

(NOT SHOWN) GALV. NIPPLE
CRANE CO.

grP3-i60-0IT

OLENOID OPERATED

58|SBE052 .__.A/ez-wmr PILOT VALVE
LESS SUB PLATE BUT

WITH SUB PLATE "0"
RINGS 4+

B2068 CYLINDER
ASSEMBLY i /2 IN
BORE X 5/8 IN.
STROKE AIROYAL CO.A

VALVE STYLE NO. 380M
/4 NPT FEMALE INLET
AND OUTLET STEEL AND
BLUNT SPINDLE BODY
TYPE C

HOKE, INC

(OR APPROVED EQUIVALENT)

6295-2 UNDERCUT
BODY SCREW {COVER
PLATE MOUNTING
SCREW) ++

———6807-2 COVER PLATE 4

- o__ P-11BO38 TUBING

P-118943 TUBING
— P-liB942 TUBING

—6806-2 CHAIN ++

— 6790-3 UNDERCUT
BODY SCREW (SOLENOID
COVER MOUNTING
SCREW) + 4

)

6787-2 SOLENOID
COVER +14
AN "~ 6843-2 PUSH PIN 44

GAUGE FIG. 5008,
GRADUATIONS

0-600, BLACK DR.STL
CASE, LOWER CONN.

1/4 NPT, MALE U.S GAUGE
Div. AMERICAN MACHINE
ANG METALS, INC.

(OR APPROVED EQUIVALENT)

t DOUBLE A PRODUCTS CO.

++ PARTS OF QFP3-160-IT
SOLENOID VALVE-ALSO SEE FIG.8

Fig. 5 — Hydraulic Shelf Assembly

UPPER PACKING
RETAINING RING

CHEVRON PACKING

N

RETAINING RING

(LAMINATED WASHER)

B-228227 WASHER

FIG. 6A-CYLINDER FURNISHED INATIALLY—

UPPER TUBING CN SID

E CF CYLINDER

UPPER PACKING
RETAINING RING

CHEVRON
PACKING

FOR B2068
CYLINDER ASSEMBLY
11/2-INCH BORE X
5/8-INCH STROKE
AIROYAL CO.

FIG. 68- CYLINDER FURNISHED ON LATER TOOLS AND AS
REPLACEMENT UPPER TUBING ON TOP OF CYLINDER

Fig. 6 — Punch Cylinders Showing Oil Seals
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P-290795 SCREW
(NOT SHOWN)
(VALVE MOUNTING SCREW)

6808-2 GASKET +

6791-2 GASKET +

/4 -20 x 1175 STL. HEX.
SOC. HD. SCREW
(SOLENOID GUIDE SCREW)

MY
+ "0" RINGS (NOT SHOWN) +

‘ (SEE NOTE 1)

b

l¢— === OECCO 20-5 SOLENOID +
R B (OR EQUIVALENT)

! : Vo,

SM-252 -1/4 NOSE PIECE
P - 181217 SCREW BRUNING CO.
P-353985 SCREW

12 - INAL ST
2°140 TERMINAL STRIP, (CAP MOUNTING SCREW)

HOWARD 8. JONES DIV,

H MF .
CINCH MFG. CO P-11A75f CAP (NOSE PIECE

DUST CAP)
P-125043 SCREW (COVER MOUNTING SCREW)

P-19A382 COVER —T

NOTE I: SOLENOID OPERATED VALVE "0" RINGS +
(A) "0" RINGS IN VALVE BASE (SUB PLATE "0" RINGS)

SP 3113 "0" RING, 3/3p X !5 X Trg, (2 REQUIRED)

SP 3il1 "0" RING, 3/3p X 9/g X 3/4, (3 REQUIRED)
(B} "0" RINGS IN INTERIOR OF VALVE

SP 3103 AN “0" RING, !/1g X 3/1¢ X 5/1g, (2 REQUIRED)

SP 3123 "0" RING, I/g X 1l/4 X t1/2, (2 REQUIRED)

+ DOUBLE A PRODUCTS CO

Fig. 7 — Hydraulic Shelf Assembly (partial view from rear with double-solenoid
valve cover removed)
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+BZ-2RD MICRO SWITCH
(TAB CLIPPING PUNCH
{D8) MICRD SWITCH)

+5PA) TERMINAL ENCLOSURE

P-11A60I STRIP

.i38-32X1 STL
HEX.SOC. HD SCREW

P-290747 p.382825
SCREW WASHER

P-284148 | P-220756
WASHER — NUT

P-206518 NUT P-15A831 | P-15A833

164-32X [ F. PT. HEX.50C ARM ARM
HD STL SETSCREW (MICRO / +BA-2RQ! MICRO SWITCH
SWITCH ACTUATING SCREW) {PUNGH GUARD (D3)

BZ-2RD MIGRO SWITCH+ MICRO SWITCH)
(HOLE ENLARGING PUNCH +§:zg' JSEURRNE'NAL
(D6) MICRO SWITCH) L
5PAI TERMINAL ENCLOSURE +
+ MIGRO SWITCH DIVISION
MINNEAPOLIS HONEYWELL REGULATOR CO.

Fig. 8 — Hydraulic Shelf Micro Switches and
Associated Parts (viewed from top)
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P-290747 SCREW—
P-[1AS05 WASHER “0" RINGS
(CYLINDER MOUNTING SCREW AND WASHER) (NOT

.184-32 X ¥4 FLAT PT SHOWN)
HEX. SOC HD STL SCREW NUT

LpP-11BOSO TUBING
(SEE NOTE 2) PILOT PIN

ELBOW CAT.NO. 65F
1/4 TUBE X 1/4 TUBE 4
(ON OTHER END OF
TUBING, NOT SHOWN)
(SEE NOTE 2)
Y&-2RD MICRO SWITCH —
MICRO SWITCH DIV. MINNEAPOLIS
HONEYWELL REGULATOR CORP.
((DSYMICRO SWITCH)

-11A784
GUIDE NUT
MALE CONNECTOR

CAT.NO.68-F 1/4 TUBE
X1/8NPT + (NOT
SHOWNXSEE NOTE 2)

P-IA60I STRIP,
(CLAMP PLATE)

~138-32X | HEX. SOC HD

STL. CAP SCREW
-P-11A306 INSULATOR

+ORDER LESS NUT AND SLEEVE
IMPERIAL BRASS MFG.CO.

NOTE: [- GRC 27-15"0" RING (PLUG"O"RING,

GRC 27-6 "0 RING ESHAFT"O" RIN)G) BELL INDUSTRIES

2- IFANY TUBING OR FITTINGS BETWEEN SELECTOR VALVE
AND PILOT PIN CYLINDER ARE TO BE REPLACED, REPL ACE
ALL TUBING AND FIT TINGS BETWEEN THESE POINTS IF
TUBING IS CONNECTED BY BLACK FIT TINGS(ALSO SEE FIG.2),
IF TUBING HAS OTHER THAN BLACK FITTINGS ORDER IN
ADDITION TO TUBING NUT AND SLEEVE FOR MALE
CONNECTOR,CAT. NO.68F-i/4 TUBE X I/8NPT TO BE
USED AT CYLINDER END OF TUBING AND NUT AND
SLEEVE FOR ELBOW CAT. NO. 85F-1/4 TUBE X 1/4 TUBE
TO BE USED AT OTHER END OF TUBING. ORDER THESE
PARTS FROM IMPERIAL BRASS MFG. CO.

Fig. 9 — Hole-Enlarging Control Unit (cover removed)
— 659A and 659D Tools Only
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P-29076! SCREW
(CYLINDER
MOUNTING SCREW)

.

|

|

|

f= b
"O"RINGS

(NOT SHOWN)
(SEENOTE 1)
"O"RINGS
¥ (NOT SHOWN)
. ¥ (SEENOTE 2)
190-32 X 5 HEX HD
STL CAP SCREW 298A FIN

P-213287 WASHER

SELEC TOR VALVE BRACKET P-290746
i«oumg«;c SCREW AND '(“’_ SCREW
WASHE _' (SELECTOR
P-1SAB54 VALVE——/"~ e VALVE
(SELECTOR VALVE) 7 MOUNTING
SCREW)

tp-nmaa PIN
5113-12520 "E" RETAINING
RING-WALDES KOHINOOR,
INC.
NOTE: "O"RINGS FOR CYLINDER
GRC 27-16"0"RING (PLUG"O"RING)
GRC 27-8 "O"RING (PISTON"O"RING)
BELL INDUSTRIES

NOTE2: "O"RINGS FOR SELECTOR VALVE
GRC 27-7"0"RING(2 REQUIRED)
BELL INDUSTRIES

Fig. 10 — Tab-Clipping Control Unit {partial view
from below right front of table) —
659A and 659D Tools Only

f
|
164 - 32 X ¥, STL. HEX. SOC. ‘—P 11B900 STYLUS

HD. CAP SCREW 289A FIN.
(STYLUS CLAMPING SCREW)

Fig. 11 — Tab-Clipping Control Stylus (elevated
position viewed from side)
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164-32X | 34 STL. HEX. SOC. P-I1A75| CAP
HD.CAP SCREW 289A FIN. r(NOSE PIECE
P-206518 NUT | DUST CAP)

P-242132 WASHER
(CYLINDER MOUNTING SCREW,
NUT AND WASHER)

P-15A827 HYDRAULIC CONTROL:
(FOOT PEDAL HYDRAULIC CYLINDER)

"O" RINGS (NOT SHOWN)
(SEE NOTE 13

-==:J'
’

| FP-353985

| SCREW(CAP
MOUNTING
SCREW)

P-200762 SCREW
(FOOT PEDAL ASSEMBLY
MOUNTING SCREW)

P-118053 HOSE

(SEE NOTE 2) AL

NOSE PIECE,
BRUNING CO.~

NOTEIGRC 27-7"0"RING (2 REQ) (SHAFT"0"RING)
GRC 27-9"O"RING (PISTON"Q"RING)
BELL INDUSTRIES

NOTE 2: ALSO ORDER, IF REQUIRED, FEMALE COUPLING, CAT.NO, 846FS-
1/4 TUBE X l/g NPT, IMPERIAL BRASS MANUFACTURING CO,
(FOR END OF HOSE NOT SHOWN)

Fig. 12 — Foot-Pedal Assembly (cover and drip pan
removed) —— 659A and 659D Tools Only

(NOT SHOWN)

—P-11A501 STOP(H

~P-1{A500 STOP(H

(NOT SHOWN)

r P~11A746 BLOCK
(CARRIAGE STOP MOUNTING

| BLCCK) P-290762 SCREW
1 (BLOCK MOUNTING SCREW)

I—P—-IIA425 STOP(H)

P-11B160 STOP ————
(CARRIAGE BUMPER)

i

P-11A744 CUSHION STOP
(REAR CARRIAGE STOP?

\\ K P-11A500 STOP (4 Lp.205654 SCREW
L / / (STCP MOUNTING
L — P-11A424 5TOP (4 // SCREW)
b 200761 SCREW "L pliaazsSTOP®

(FRONT CARRIAGE
STOP MOUNTING SCREW)

P-IAS01 STOP(

L P-1IASII CUSHION STOP

(+)BALL RETAINER
(FRONT CARRIAGE STOFP) STOPS

Fig. 13 — Carriage and Ball Retainer Stops and
Carriage Bumper
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(INCLUDES) (INCLUDES)
P-128257 DISC P-12B257 DISC
P-I5A710 JAW P-15A709 JAW

P-11A422 SCREW P-i1A422 SCREW

P-ilA422 SCREW (DISC MOUNTING SCREW)
P-12B8257 DISC
P-15A710 JAW

[3)

t C.
AAANAANA AmMAMOOE;

P-11A422 SCREW
P-284148 WASHER
(JAW MOUNTING
SCREW AND WASHER

Fig. 14 — Card Nest Jaws With Discs for Supporting Cards

NO Cl222 CABINET LOCK
P.T ZYLINDER WITH SCREW
YALE & TOWNE MFG CO-—}

BA-2RQI MICRO SWITCH (D4}
MICRO SWITCH DIV
MINNEAPOLIS HONEYWELL
REGULATOR CO

PIIASIE PIN
i
\:' '1' A! L\
! (
\
% - \
+ i
2100 18C __J LPIIA496 PLATE :

RETAINING RING
P11A4G7 PIN
5100-12C RETAINING RING+

+ WALDES KOHINOOR [NC

Fig. 15 — Carriage and Power Switch Lock
(underside of table)

P-11A577 JAW ASSEMBLY (L H) P-HA576 JAW ASSEMBLY (R.H.)

P-i5A709 JAW

Page 13
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t+ 31ITSI-3 SPOT

TOGGLE SWITCH— —337SI-3 TPODT
TOGGLE SWITCH ¢t
P-142993 SCREWS ——
(SWITCH MOUNTING
SCREWS)

'«{ &) 7..'\) \\i\‘ L ’ _‘E_

S <y

S
“l. .

a ¥ rn SXIeIR
: Serc 0w =Y
2 ot

-

P~295794 SCREW 18-140

(FUSE RECEPTACLE TERMINAL STRIP
MOUNTING SCREW) H.B.JONES DIV
CINCH MFG CORP
=~ P-92619 SCREW
(RELAY - NO. 10027 RECEPTACLE
MOUNTING SCREW) HARVEY HUBBELL INC

(FUSE RECEPTACLE)

L T-64 AMP FUSETRON

PLUG TYPE FUSE -
BUSSMAN MFG CO
(NOT SHOWN)

“~KS-5483-183 RELAYS

+ MICRO SWITCH Div
MINNEAPOLIS HONEYWELL REGULATOR CO

Fig. 16 — Control Panel (open position} —
Wiring Shown for 659D, 659E, and
659F Tools

3. REPLACEMENT PROCEDURES
3.01 List of Tools, Gauges, and Materials

CODE OR
SPEC NO. DESCRIPTION
TOOLS
33 11/32-Inch Hex. Single-End
Socket Wrench
245 3/8- and 7/16-Inch Hex.
(2 reqd) Open Double-End Flat Wrench
347 Spanner Wrench
418A 5/16~ and 7/32-Inch Hex.
Open Double-End Flat Wrench
565A Offset Screwdriver
KS-6320 Orange Stick
KS-7139 Pliers
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CODE OR
SPEC NO.

Toots
KS-14164

KS-16075

L4 (for 659A
and 659D
tools)

R-1102
R-1482
R-1538

R-1542
(2 reqd)

R-1619
R-1640

R-1770
(2 reqd)

R-2291
R-2485

R-2485
R-2486
R-2593
R-2670
R-2670
R-2671
R-2673
R-2812
R-28%:
(2 reyd)
R-2958

R-2975
R-3193

R-3415

DESCRIPTION

Artists Show Card Brush
Filling and Bleeding Hose

Spudger
Flat Combination File
10-Inch Pipe Wrench

3/4-Inch Adjustable Single-End
Wrench

C Clamp

Center Punch

1/2- and 9/16-Inch Open
Double-End Wrench.
Short Nose Skinning Pliers

5/32-Inch Allen Socket Screw
Wrench

5/32-Inch Allen Socket Screw
Wrench (modified, see 3.45)

5/16-Inch Allen Socket Screw
Wrench

7/8- and 1-1/16 Inch Open
Double-End Wrench

3/32-Inch Allen Socket Screw
Wrench

3/32-Inch Allen Socket Screw
Wrench (modified, see 3.22)

1/8-Inch Allen Socket Screw
Wrench

3/8-Inch Allen Socket Screw
Wrench

3/16-Inch Allen Socket Screw
Wrench

3/4- to 2-Inch Adjustable
Spanner Wrench

5/64-Inch Allen Socket Screw
Wrench

Adjustable Snap Ring Pliers

9/32- and 11/32-Inch Open
Double-End Flat Wrench

7/64-Inch Allen Socket Screw
Wrench



CODE OR
SPEC NO.

TOOLS

R-3416

TP-75503

GAUGES
110B

MATERIALS
KS-2423
KS-6824
KS-7470
KS-7860
KS-14666

DESCRIPTION

9/64-Inch Allen Socket Screw
Wrench

Push Spring Hook

3-Inch C Screwdriver
4-Inch E Screwdriver
5-Inch E Screwdriver
P-Long-Nose Pliers
4-Ounce Riveting Hammer

13/16- and 1-Inch Open Double-
End Wrench No. 33C,
J. H. Williams & Co

Combination Pliers

5/32-Inch Twist Drill

No. 30 (.129-inch) Twist Drill
Hacksaw

Coping Saw

No. 9 Model G, Adjustable
Wrench, Billings and Spencer

Adjustable Spanner Wrench 482,
J. H. Williams & Co
(or equivalent)

All-Angle Drill, Albertson & Co
No. 1495-WE

0.016- and 0.250-Inch Double-End
Thickness Gauge

Cloth

Sealing Compound

0il

Petroleum Spirits

Cloth

Plumbers Fine Lampwick

1/2-Inch Inside Diameter
Rubber Tubing 24 Inches Long

Cellophane Tape (Scotch brand or
equivalent) (obtain locally)

Gem Clip

No. 8 Machine Screw, 3 Inches
Long

ISS 4, SECTION 076-143-801

3.02 Before removing any covers to gain access

to the mechanism or making any replace-
ment of parts, unless otherwise stated in the
procedure, make sure that the carriage and
power switch lock is in its locked position by
depressing the lock cylinder. Remove the punch
guard and covers only when necessary to gain
access to parts to be replaced.

3.03 No replacement procedures are specified

for screws or other parts when the re-
placement procedure consists of a simple opera-
tion.

3.04 After making any replacement of parts

of the tool, the part or parts replaced
shall meet the readjust requirements involved
as specified in Section 076-143-701. Other parts
whose adjustments may have been disturbed by
the replacing operations shall be checked to the
readjust requirements and an over-all operation
check shall be made of the tool before restoring
it to service.

3.05 Precaution to Be Observed During Tight-

ening of Fittings That Screw Into Cylin-
ders or Other Parts: When tightening a fitting,
avoid backing it off since this may result in oil
leakage. It is recommended that the fitting be
turned manually until it is fingertight and then
turned with the wrench to securely tighten the
fitting in its required angular position.

3.06 Removing Oil From Tank

(1) General: The oil may be removed from the

tank to the level of the connection to the
pump by pumping the oil as covered in (2).
Removal of this amount of oil is sufficient
for replacing all parts except the return line
(flexible hose) to the tank, nosepiece, the drain
cock, and bypass valve. To completely drain
the tank after the pumping operation, proceed
as covered in (3). The oil removed from the
tank may be re-used in the hydraulic system
if clean. Wipe off any oil that may drip onto
the tool or floor.

(2) Pumping Oil From Tank: Remove the

dust cap from the nosepiece (Fig. 18)
just below the double-solenoid valve using the
3-inch C screwdriver. Remove the nosepiece
from the coupler of the KS-16075 L4 filling
and bleeding hose by pulling back the movable
sleeve of the coupler toward the hose as far
as possible to break the connection. Push the

Page 15
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- TANK

f PRESSURE GAUGE

(A i —— PRESSURE

. REGULATING
R VALVE

— PUNCH COUPLINGS
o h.‘!<—1~1—-——l‘ DRAIN COCK
SHELF MOUNTING
t’——————\ E SURFACES
1

— % - SHELF LEGS
.\ ?'
l rELBOW FITTING

TUBING TO PILOT PIN
CYLINDER (UPPER
SECTION)

X—TUBING TO SELECTOR
’ VALVE (LOWER SECTION)

NOSE PIECE
DUST CAP

TERMINAL ]
STRIP i
COVER —————

ceLe

SWITCH s
MOUNTING SCREWS

CONTROL PANEL —»

TAB CLIPPING
PUNCH AND DIE E &
ASSEMBLY ” HOLE ENLARGING

e84 TooL) e B - PUNCH AND DIE
A4 > w ASSEMBLY
UNDER
TABLE COVER ... Y

CHAFF BIN

COVER MOUNTING
SCREW AND
WASHER

FOOT PEDAL
ASSEMBLY
COVER

DRIP PAN

Fig. 17 — 659A and 659D Tools (rear view — covers removed)
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s

5

Fig. 18 — Control Panel — S1 Relay Terminal Designations —
659A, 659B, and 659C Wiring Shown

coupler over the nosepiece on the hydraulic
shelf as far as possible and release the sleeve
of the coupler to complete the connection.
Place the other end of the hose in a clean con-
tainer placed on the floor adjacent to the tool.
Start the motor and pump the oil out of the
tank. When sucking of air is heard, depress
the lock on the tool to remove power to stop
the motor. Disconnect the hose and remount
the hose nosepiece. Remount the dust cap on
the nosepiece on the hydraulic shelf.

(3) Removing Oil Through Drain Cock: Con-

nect one end of a 24-inch length of
1/2-inch inside diameter rubber tubing to the
drain cock (Fig. 18) located at the rear of the
tank below the hydraulic shelf. Place the other
end of the tubing in a clean container placed
on the floor adjacent to the tool. Fully open
the drain cock and allow the oil to drain out
of the reservoir into the container. After all
oil is drained, fully close the drain cock. Dis-
connect the tubing.

3.07 Filling the Tank: Before filling the tank,

make sure that the drain cock is closed.
Remove the filler cap from the tank and add the
approved oil until the gauge stick attached to
the filler cap touches the oil but the oil level is
not above the hole in the stick. Oil previously
drained from the system may be re-used if clean.
Remount the filler cap.

3.08 If, after reconnecting tubing, leakage

occurs at the nut of a fitting, tighten the
nut. If a leak occurs at the portion of a fitting
which screws into a cylinder or other part, pro-
ceed as follows.

(1) Completely drain the oil from the tank as

covered in 3.06. On the 659A tool, if the
fitting is in the foot-pedal hydraulic system,
draining this system is not necessary. How-
ever, in both cases, place a folded KS-14666
cloth below the fitting to catch any oil which
may drip when the fitting is disengaged as
covered in (2) through (8).
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(2) While holding the body of the fitting with

one wrench, unscrew the nut with a second
wrench. Use R-1542 and R-1770 wrenches as
required.

(3) Disengage the tubing from the fitting,

tapping the tubing lightly with the
4-ounce riveting hammer at an adjacent bend
if necessary.

(4) Remove the body of the fitting.

(5) With the KS-14164 brush, apply a small

amount of KS-6824 sealing compound to
the threads of the fitting that screw into the
cylinder or other part, exercising care to keep
the compound from the ends of the threaded
portion to avoid getting it into the hydraulic
system. Do not apply the compound to the
threads on which the nut is mounted.

(6) Remount the body of the fitting. Re-
connect the tubing and securely tighten
the nut.

Caution: To prevent leakage at fittings, it
is essential that the body of the elbow or tee
fitting be tightened as securely as practic-
able in its required angular position without
backing it off.

(7) If the fitting which has been worked on

is on the hydraulic shelf, fill the tank
as covered in 3.07. On 659A and 659D tools,
if the fitting is in the foot-pedal hydraulic
system, fill and bleed this system as covered in
Section 076-143-701.

(8) After completing the above procedures,
check for leaks as covered in Section
076-143-701.

Covers, Punch Guard, and Chaff Bin

3.09 Front, Rear, and Top Covers: To replace

the front and rear covers, depress the
snap catches and lift the covers off the locating
pins. Remove the top cover by lifting it off its
locating pins. Mount the new covers so that the
locating pins engage the corresponding mounting
holes in the covers and engage the snap catches
where provided.

Note: The TEST-OPERATE and OFF-ON
switches should be in the OPERATE and
ON positions, respectively, before mounting
the rear cover.
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3.10 Under Table Cover: To replace the under

table cover, pull out on the latch pin lo-
cated on each side near the front of the table.
Allow the cover to swing downward and pull the
cover forward to disengage the slots at the rear
of each side of the cover from the locating pins
in the table. To mount the new cover, engage
the locating pins in the slots at the rear of the
cover and push the cover up against the under-
side of the table so that the latch pins engage
the mounting holes in the cover.

3.11 Foot-Pedal Assembly Drip Pan (659A

and 659D tools only): Fig. 17— To re-
place the foot-pedal assembly drip pan, remove
the mounting screws using the 3-inch C screw-
driver. Mount the new drip pan and securely
tighten all screws.

3.12 Foot-Pedal Assembly Cover (659A and

659D tools only): Fig. 17— To replace
the foot-pedal assembly cover, remove the drip
pan using the 3-inch C screwdriver. Then, re-
move the mounting screw and washer at the top
of the cover using the proper size Allen wrench.
Remove the cover. Mount the new cover and se-
curely tighten the mounting screw making sure
the washer is in place. Mount the drip pan and
securely tighten all screws.

3.13 Punch Guard: To replace the punch

guard, unlock the carriage. Approximately
center the carriage on the table against the front
stops so that the card nest is clear of the punch
guard. Manually turn the guard thumbscrew
counterclockwise and remove the guard. Mount
the new guard with the carriage in the same
position and securely tighten the thumbscrew.
Relock the carriage.

3.14 Chaff Bin: Fig. 17— To replace the chaff

bin, remove the wing nut at the bottom
of the bin and remove the bin. Mount the new
bin with the opening in the long side of the bin
facing the front of the tool. Remount and se-
curely tighten the wing nut.

660B and 661A Punch and Die Assemblies

3.15 6594, 659B, and 659C Tools Only: Be-

fore substituting a 660B hole-enlarging
punch and die assembly in place of a 660A hole-
enlarging punch and die assembly as covered in
3.16, change the wiring as covered in (a) and
(b) and the coding on the nameplate as covered
in (c). If the card jaws have plates soldered



(3.4

to the jaws as described in 3.60, replace the jaws
as covered in 3.59.

Wiring (see Fig. 18}
(a) On the S1 relay of control panel:

(1) Remove the strap lead between termi-
nals RW and R2B.

(2) Disconnect the lead at terminal RA
(cut off and tape the end).

(3) Disconnect the lead at terminal L1B
and connect this lead to terminal R2B.

(4) Strap terminal R2B to terminal LW.
(5) Strap terminal L2B to terminal RA.

(6) Connect a lead between RA and the
upper right terminal on switch D1.

(b) On the D6 Micro Switch (hole-enlarging

punch Micro Switch shown in Fig. 22),
disconnect the lead at the normally open ter-
minal and connect this lead to the normally
closed terminal.

Coding

(¢) To change the code on the nameplate,
proceed as follows.

(1) Observe the code on the nameplate and
determine the code of the equivalent
659-type tool according to the table in 1.04.

(2) Using the 46WE quick-drying white ink,
entirely obliterate any existing code on
the nameplate.

(8) Using the R-2315 lettering and number-

ing set and quick-drying white ink,
stamp the equivalent code as determined
in (1) immediately to the right of the ob-
literated code.

(4) After the ink has dried, apply clear
lacquer over the white ink using the
KS-14164 brush.

3.16 On all 659-type tools, the 660A or 660B

hole-enlarging punch and die assembly
and the 661A tab-clipping punch and die assem-
bly are each replaced as a unit. The punch and
die in each assembly constitute a matched pair
and are never replaced individually. However,
either assembly may be replaced separately as
required. To replace either of these assemblies or
when substituting a 660B punch and die assem-
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bly in place of a 660A punch and die assembly
as covered in 3.15, proceed as covered in (1)
through (8).

(1) Remove the punch guard and chaff bin as

covered in 3.13 and 3.14. Then lock the
tool. Loosen the locknut above the punch
coupling (Fig. 17) with the R-2895 wrench
while holding the coupling stationary with a
second R-2895 wrench. Turn the punch cou-
pling so that the open end of the slot in the
coupling faces the rear of the tool.

(2) Working from the underside of the table,
remove the punch and die assembly
mounting screws and washers (Fig. 19) using
the proper size Allen wrench. Manually lower
the movable dowel pin until it is clear of the
punch and die assembly by turning it counter-
clockwise three full turns. Use the R-2895
wrench to start the dowel pin if necessary.

Caution: When replacing a punch and die
assembly, take care not to damage the cut-
ting edges of the punch and die. Never in-
vert or make any attempt to dismanitle a
punch and die assembly excepl as covered
in the section.

HOLE ENLARGING
PUNCH MOVEABLE
DOWEL PIN

-——TAB CLIPPING
PUNCH MOVEABLE
DOWEL PIN

\
—— TAB CLIPPING
PUNCH ASSEMBLY
MOUNTING
SCREWS

HOLE ENLARGING
PUNCH ASSEMBLY

SOLENOID MOUNT-
—omes = ING PLATE AND
SCREWS (NOT
SHOWN)
SOLENOID CUT OFF VALVE
— 659A AND €59D TOOLS ONLY

NUT AND WASHER

NAME PLATE

Fig. 19 — Punch and Die Assembly Mounting Details
(underside of table)
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(3) Working from the rear of the table, grasp

the curved portion of the punch and die-
assembly casting with the left hand and slide
the assembly toward the rear of the table,
carefully disengaging the punch from its cou-
pling. When the rear end of the assembly is
flush with the edge of the table, tilt the assem-
bly forward, lifting the rear end sufficiently
to place the right hand under the bottom of
the casting. Then, using both hands, raise the
assembly high enough to clear the fixed dowel
pin in the table and remove the assembly.

Caution: The recess in the bottom of the
punch and die assembly for the fixed dowel
pin does not extend to the front part of the
assembly. To avoid damage, take care when
removing the assembly that the fixed dowel
pin does not strike the end of this recess or
the bottom of the assembly.

(4) Caution: Before mounting the new punch

and die assembly, clean the mounting sur-

face of the assembly and the associated mount-

ing surface in the table by wiping them with a

- clean, dry KS-2423 cloth, taking care that no

foreign particles adhere to the mounting sur-

faces. Make sure that the adjustable dowel

pin in the table is underflush with the recess
in the table and that the tool is locked.

(5) Working from the rear of the table,

mount the punch and die assembly as
follows. Hold the assembly horizontally, with
the left hand grasping the curved portion of
the casting and with the right hand under the
bottom of the rear end of the casting. Insert
the assembly into its recess in the table, hold-
ing it high enough to clear the fixed dowel at
the rear of the recess. When the rear end of
the assembly is flush with the edge of the table,
carefully lower the assembly, removing the
hand from the bottom of the assembly so that
the assembly rests in the recess of the table.
Carefully slide the assembly forward until the
collar of the punch plunger is adjacent to the
open end of the slot in the punch coupling.
Manually position the punch plunger verti-
cally so that its collar is on the same level as
the opening in the punch coupling. Then, slide
the assembly forward so that the punch collar
is engaged in the coupling.

(6) Check that the punch and die assembly
rests solidly on its mounting surface by
exerting downward pressure on each side of
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the base of the assembly in turn. If the assem-
bly rocks, it is probably due to foreign matter
on the mounting surfaces or burrs on the
assembly mounting surface. To correct, re-
move the assembly as covered in (3). Remove
the punch plunger from the assembly by pull-
ing the plunger upward through its bearing.
Then examine the mounting surface of the as-
sembly for burrs. Remove any burrs using the
R-1482 file. Clean the mounting surfaces with
a clean KS-2423 cloth and remount the punch
plunger in the assembly. Remount the assem-
bly as covered in (5).

(7) Slowly turn the movable dowel pin clock-

wise so that it engages the punch and die-
assembly casting. If the dowel pin does not
readily enter its hole in the assembly, shift
the assembly slightly until the dowel pin
enters without binding. Tighten the movable
dowel pin fingertight. Insert and securely
tighten the mounting screws, using the proper
size Allen wrench, making sure the washers
are in place.

(8) Check that the assembly is properly

mounted by manually turning the punch
coupling. If the coupling binds, it is an indica-
tion that the assembly is not properly seated
on the dowel pins or is resting on some foreign
matter on the mounting surface. To correct,
remove the assembly, reclean the mounting
surfaces on the assembly and table, and re-
mount as covered above. When the assembly
is properly mounted, remount the punch guard
and chaff bin. Adjust the punch penetration
as covered in Section 076-143-701.

Parts of Hydraulic Shelf Assembly (power-driven
hydraulic system)

3.17 Punch Coupling and Locknut: ¥ig. 17 —

To replace the punch coupling or locknut,
first remove the associated punch and die as-
sembly as covered in 3.16. Then manually re-
move the part to be replaced. Substitute the new
part and mount the coupling with the locknut
above it. Remount the punch and die assembly
as covered in 3.16.

3.18 Punch Cylinders: Fig. 20

(1) To replace either of the punch cylinders,

remove the punch and die assembly asso-
ciated with the punch cylinder as covered in
3.15. Manually remove the punch coupling,
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Fig. 20 — Hydraulic Shelf Assembly

locknut, and felt washer. Using the proper
size Allen wrench, loosen the clamping screw
securing the switch operating arm to the cyl-
inder piston rod below the hydraulic shelf.

(2) Disengage the tubing connections to the

cylinder as follows. Place a folded
KS-14666 cloth on the hydraulic shelf below
the connections to catch any oil which may
drip when the connection is broken. Hold the
body of the fitting with the R-1542 wrench
and unscrew the nut of the fitting with a sec-
ond R-1542 wrench. In the case of the hole-
enlarging punch cylinder, disengage the con-
nections at the tank and tab-clipping punch
cylinder on the line from the tee fitting at the
bottom of the hole-enlarging punch cylinder.
Do not disturb the connections at the tee fit-
ting. Then remove the cylinder mounting
screws using the proper size Allen wrench
and carefully disengage the tubing from the
tank and tab-clipping punch cylinder fittings.
Remove the cylinder by raising it and dis-
engaging the piston rod from the Micro-Switch

operating arm. Drain the oil from the fitting
near the top of the cylinder into a convenient
receptacle by inverting the cylinder.

(8) Transfer the fittings from the cylinder

being replaced to the corresponding posi-
tions on the new cylinder using the R-1542
wrench. If the cylinder being replaced had the
upper tubing connected to the side of the cyl-
inder, transfer this fitting to the top of the
new cylinder. When transferring the tee fitting
at the bottom of the hole-enlarging punch cyl-
inder, it is not necessary to remove the tubing
unless so desired. Apply a small amount of
KS-6824 sealing compound to the thread of
the fittings that screw into the cylinder, exer-
cising care to keep the compound away from
the ends of the fittings to avoid getting it into
the hydraulic system.

(4) Mount the punch cylinder on the hy-

draulic shelf with the piston rod inserted
through the hole in the Micro-Switch operat-
ing arm mounting. Reconnect the tubing to
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the respective fittings and securely tighten the
coupling nuts. If the cylinder being replaced
had the upper tubing connected to the side of
the cylinder, discard the old tubing and use
the tubing specified in Fig. 5 for cylinders
having the upper tubing connected to the top
of the cylinder. Insert and securely tighten
the cylinder mounting screws. Remove the
KS-14666 cloths.

(5) Position the Micro-Switch operating arm

mounting as follows. On the hole-enlarg-
ing punch cylinder, position the top of the
switch-operating arm mounting 3/16 inch from
the underside of the hydraulic shelf and se-
curely tighten the clamping screw. On the
tab-punch cylinder, position the top of the
switch-operating arm mounting 11/32 inch
from the underside of the shelf and securely
tighten the clamping screw. Remount the felt
washer, locknut, and punch coupling in reverse
order of removal. Replace the felt washer if
damaged or saturated with oil. Remount the
punch and die assembly as covered in 3.16.
Make sure that the operation of the punch
meets the requirements covered in Section
076-143-701.

APPLY COMPRESSED AIR HERE

BASE OF
CYLINDER
ASSEMBLY

UPPER PACKING
RETAINING RING

CHEVRON
PACKING

LOWER
PACKING
RETAINING
RING

SNAP RING

PISTON ROD

FIG. 21A~ CYLINDER FURNISHED INITIALLY— UPPER TUBING
ON SIDE OF CYLINDER.

3.19 Punch-Cylinder Chevron Packing and As-
sociated Parts: Fig. 21

(1) To replace the punch-cylinder chevron

packings, remove the punch cylinder in-
volved as covered in 3.18, but do not remove
the fittings from the cylinder. On the hole-
enlarging punch cylinder, close one of the
openings to the tee fitting by placing a piece
of cellophane tape over the end of the tubing
connected to one end of the tee.

(2) Referring to Fig. 21, punch cylinders may

be of the type shown in Fig. 21A or
21B. On the cylinder shown in Fig. 21A, three
chevron packings are mounted on the piston
rod between the upper and lower packing re-
taining rings. Below the lower retaining ring
is a washer (in most cylinders) and a snap
ring which holds these parts in position. In
some cases, shims are placed between the
washer and lower retaining ring to provide a
snug fit of the chevron packing. Some punch
cylinders do not have the washer. On these
cylinders, shims, if provided, are placed be-
tween the snap ring and lower retaining ring.

APPLY COMPRESSED AIR HERE

FITTING

BASE OF
CYLINDER
ASSEMBLY

UPPER PACKING
RETAINING RING

CHEVRON
PACKING

PACKING NUT

PISTON ROD

FI1G.21B— CYLINDER FURNISHED ON LATER TOOLS
AND AS REPLACEMENT~ UPPER TUBING ON
TOP OF CYLINDER.

Fig. 21 — Punch Cylinders Showing Qil Seals
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(3) Remove the snap ring at the bottom of the

punch cylinder using the R-2291 pliers. If
a washer is mounted above the snap ring, re-
move the washer.

(4) On the cylinder shown in Fig. 21B, three

chevron packings are mounted on the pis-
ton rod between the upper packing retaining
ring and packing nut. Remove the packing nut
at the bottom of the cylinder using the Wil-
liams adjustable spanner wrench.

(5) Remove the chevron packing, packing re-

taining rings, and shims, if provided, by
momentarily blowing compressed air through
the fitting near the bottom of the cylinder.
(Fig. 21). In the case of the hole-enlarging
punch cylinder, place a finger over the cello-
phane tape, closing one of the openings to the
tee fitting to hold the tape in place while blow-
ing compressed air through the piping at the
other end of the tee.

Caution: Do not blow compressed air di-
rectly on the finger.

(6) Substitute new parts as required. Mount
the upper packing retaining ring in the
punch cylinder with its flat surface facing in-
ward. Mount the three chevron packings, one
at a time with the concave surfaces facing the
upper retaining ring. Use the KS-6320 orange
stick to firmly seat each packing in place.

(7) On the cylinder shown in Fig. 21B, mount

and tighten the packing nut. Remove the
cellophane tape if used. Remount the punch
cylinder as covered in 3.18.

(8) On the cylinder shown in Fig. 21A, mount

the lower packing retaining ring with its
concave surface facing the packing. Mount the
washer, if provided, and the snap ring. Using
the KS-6320 orange stick, lightly press inward
on the washer or the lower packing retaining
ring if a washer is not provided. If a gap can
be detected between the washer or lower re-
taining ring and the snap ring, remove the
snap ring and washer, if provided, and add
shims as required to fill the gap. Remount the
washer, if provided, and snap ring. If more
than slight pressure is required to position the
snap ring snugly in its retaining groove, this
indicates that too great a thickness of shims
has been used. Remove shims as necessary to
properly mount the snap ring. Remove the
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cellophane tape if used. Remount the punch
cylinder as covered in 3.18.

Note: The shims are obtained from the
B-228228 washer which is made up of 0.002-
inch laminations. Individual laminations are
removed and used as required.

3.20 Micro-Switch Operating Arm: Fig. 21 —

To replace the Micro-Switch operating
arm, remove the operating arm nut and washer
using the 245 wrench. Remove the arm by pull-
ing it upward off the arm mounting. Remove
the Micro-Switch actuating screw and locknut
from the arm using the R-3193 and proper size
Allen wrenches and transfer them to the new
arm. Mount the new arm on the arm mounting.
Securely tighten the nut making sure the
washer is in place. Position the Micro-Switch
actuating screw so that the punch operating re-
quirement covered in Section 076-143-701 is met.

3.21 Micro-Switch Operating Arm Mounting:
Fig. 22

(1) To replace the Micro-Switch operating

arm mounting, first remove the associated
punch and die assembly as covered in 3.15.
Then remove the Micro-Switch operating arm
as covered in 3.20. Manually remove the punch
coupling, locknut, and felt washer from the
piston rod. Remove the clamp screw securing
the arm mounting to the piston rod using the
proper size Alien wrench. Remove the arm
mounting by lowering it until it is clear of the
piston rod and the bearing in the hydraulic
shelf.

(2) Position the new operating arm mounting

in the shelf bearing and on the punch
cylinder piston rod so that the top of the arm
mounting is 3/16 inch below the underside of
the hydraulic shelf for the hole-enlarging
punch cylinder and 11/32 inch for the tab-
clipping punch cylinder. Insert and securely
tighten the clamp screw. Remount the Micro-
Switch operating arm and securely tighten the
nut making sure the washer is in place. Posi-
tion the Micro-Switch actuating screw so that
the punch operation requirement covered in
Section 076-143-701 is met.

3.22 Punch-Guard Micro Switch (D3): Fig. 22

— Remove the Micro-Switch mounting
screws and clamping plate using the proper size
Allen wrench. Lift the cover off the Micro Switch
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Fig. 22 — Hydraulic Shelf Assembly Micro Switches
and Associated Parts (viewed from top)

and slide it back on the leads to obtain access
to the Micro-Switch terminals. Transfer the ter-
minals with leads from this Micro Switch to the
corresponding terminal positions on the new
Micro Switch using the 3-inch C screwdriver to
remove and tighten the terminal mounting
screws. Apply a small amount of KS-6824 seal-
ing compound around the head of each Micro-
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Switch terminal mounting screw with the

KS-14164 brush. Mount the Micro Switch and
associated parts in reverse order of removal. Se-
curely tighten the mounting screws. Check the
operation of the Micro Switch as covered in Sec-
tion 076-143-701.

3.23 Hole-Enlarging Punch Micro Switch

(D6) : Fig. 22 — Remove the Micro-Switch
mounting screws and clamping plate using the
proper size Allen wrench modified as follows.
Use the R-1482 file to file a notch around the
short leg of the wrench approximately 3/8 inch
from the end of this leg. Break the short leg at
the notch. Remove any burrs and chamfer the
edges using the R-1482 file. Lift the cover off the
Micro Switch and slide it back on the leads to ob-
tain access to the Micro-Switch terminals. Trans-
fer the terminals with leads from this Micro
Switch to the corresponding terminal positions
on the new Micro Switch using the 3-inch C
screwdriver to remove and tighten the terminal
mounting screws. Apply a small amount of
KS-6824 sealing compound around the head of
each Micro-Switch terminal mounting screw with
the KS-14164 brush. Mount the Micro Switch
and associated parts in reverse order of removal.
Securely tighten the mounting screws. Check the
operation of the hole-enlarging punch as cov-
ered in Section 076-143-701.

3.24 Tab-Clipping Punch Micro Switch (D8):

Fig. 22-—Remove the Micro-Switch mount-
ing bracket using the proper size Allen wrench.
Remove the Micro-Switch mounting screws and
clamping plate from the bracket using the proper
size Allen wrench. Lift the cover off the Micro
Switch and slide it back on the leads to obtain
access to the Micro-Switch terminals. Transfer
the terminals with leads from this Micro Switch
to the corresponding terminal positions on the
new Micro Switch using the 3-inch C screwdriver
to remove and tighten the terminal mounting
screws. Apply a small amount of KS-6824 seal-
ing compound around the head of each Micro-
Switch terminal mounting screw with the
KS-14164 brush. Mount the Micro Switch and as-
sociated parts on the mounting bracket in re-
verse order of removal, tightening the mounting
screws securely. Remount the bracket and se-
curely tighten the screws making sure the wash-
ers are in place. Check the operation of the tab-
clipping punch as covered in Section 076-143-701.



3.25 Bypass Valve: Fig. 20

(1) To replace the bypass valve, completely

drain the tank as covered in 3.06. Remove
the manifold block on which the valve is
mounted as follows. Place a folded KS-14666
cloth on the hydraulic shelf below the connec-
tions to the valve and the manifold block to
catch any oil which may drip when the connec-
tions are broken. Disengage the connections
to the valve and to the block by holding the
body of the fitting with the R-1542 wrench
and unscrew the nut of the fitting with a sec-
ond R-1542 wrench. Remove the manifold
block bracket mounting screw using the proper
size Allen wrench. Remove the manifold block,
carefully disengaging the tubing.

(2) Transfer the fitting from the top of the

valve being replaced to the corresponding
position on the new valve using the R-1542
wrenches. With the KS-14164 brush, apply a
small amount of KS-6824 sealing compound to
the threads of the fitting that screw into the
valve, taking care to keep the compound away
from the end of the fitting to avoid getting it
into the hydraulic system. Remove the valve
from the manifold block using the wrenches.
If the short threaded nipple remains in the
base of the valve, mount a new nipple in the
new valve using fine lampwick and KS-6824
sealing compound on the threads as follows.
Starting at approximately the middle of the
nipple, wind fine lampwick between the threads
clockwise toward one end of the nipple, cross-
ing a thread upon completion of each turn.
The first turn should be double to secure the
starting end of the lampwick and the last
turn should terminate at approximately the
beginning of the second thread from the outer
end. Similarly wind lampwick between the
threads at the other end of the nipple. Then
apply KS-6824 sealing compound over the
lampwick as covered above. Never remove and
re-use the old nipple as leakage may be intro-
duced due to damaging of the threads during
removal. Mount the new valve on the manifold
block and position the block on the shelf. Re-
connect the tubing to the respective fittings
and securely tighten the manifold block
bracket mounting screw.

3.26 Pressure Gauge: Fig. 20 — To replace the
pressure gauge, make sure that the pres-
sure-gauge cut-off valve is fully closed. Then
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hold the pressure-gauge valve with the R-1542
wrench and remove the pressure gauge using a
second R-1542 wrench. With the KS-14164
brush, apply a small amount of KS-6824 seal-
ing compound to the thread of the new gauge,
exercising care to keep the compound away from
the end of the threaded portion to avoid getting
it into the hydraulic system. Mount the new
gauge securely in the valve with the dial facing
the tank.

3.27 Pressure-Gauge Valve: Fig. 20 — To re-

place the pressure-gauge valve, partially
drain the tank as covered in 3.06. Then, remove
the pressure gauge as covered in 3.26. Remove
the valve with the R-1542 wrench while holding
the pipe on which it is mounted with the R-1538
wrench. Apply a small amount of KS-6824 seal-
ing compound to the threads of the pipe before
mounting the new gauge, exercising care to keep
the compound away from the end of the threaded
portion to avoid getting it in the hydraulic sys-
tem. Mount the new valve with its handle facing
the front of the table. Remount the pressure
gauge as covered in 3.26.

3.28 Double-Solenoid Valve: Fig. 23 — The

double-solenoid valve furnished initially
had a single cover over the valve and solenoids.:
The double-solenoid valve furnished on later
tools and for replacements has separate covers
for each solenoid which are chained to the valve
body. If a valve with a single cover is replaced,
the top cover of the tool must be notched at the
front and rear as covered in (5) to clear the
covers of the new solenoid valve. To replace the
valves, proceed as follows.

(1) Partially drain the tank as covered in 3.06.

(2) On valves with a single cover, remove the

cover using the 5-inch E screwdriver. On
valves with separate covers over each solenoid,
remove the flat cover over the body of the valve
using the 4-inch E screwdriver. Remove the
gasket over the terminal strips. Tag and re-
move the external leads to the terminal strip
using the 3-inch C screwdriver. Transfer the
strap from the terminal strip on the valve
being replaced to the corresponding terminals
on the new valve. Remove the valve mounting
screws using the proper size Allen wrench.
Remove the valve.
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Fig. 23 — Hydraulic Shelf Assembly (partial view with double-solenoid valve

cover and gasket removed)

(3) Skin the leads from the solenoids of the

replacement valve approximately 3/4 inch
from the ends using the KS-7139 pliers. Twist
and solder the ends of the leads to prevent
unraveling. Dress the leads and connect them
to the valve terminal strip as follows. Connect
the leads from the solenoid (S3) which will be
at the front of the tool to terminals 1 and 2 on
the terminal strip. (Two terminals furthest
from S3 solenoid as shown on wiring diagram
inside rear cover of tool.) Connect the leads
from the solenoid (S4) which will be at the

‘rear of the tool to terminals 3 and 4 on the ter-

minal strip. Wrap each lead clockwise around
its terminal screw and securely tighten the
screw with the 3-inch C screwdriver.

(4) Mount the valve, making sure the “0”
rings are in place in the base of the valve
and that the valve ports line up with the ports
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in the mounting plate. Insert and securely
tighten the valve mounting screws. Connect
the external leads to the terminal strip. Re-
mount the gasket and cover.

(5) If the frame on the underside of the top

cover is not notched at the front and rear
for clearance with the solenoid valve covers,
cut notches as follows. Mark points on each of
the inner sides of the frame, 4-1/4 and 7 inches
from the outer end of the cover furthest from
the circular hole for the tank cap. Then meas-
ure 1/4 inch from these points toward the
outer sides of the cover and draw lines joining
these points. Using the all-angle drill equipped
with the 5/32-inch twist drill, drill holes at the
marked corners for each notch and cut out
each notch with the coping saw. Smooth rough
edges with the R-1482 file.



3.29 Solenoid of Double-Solenoid Valve: Fig. 23

— Individual solenoids of double-solenoid
valves having a single cover cannot be replaced
as they are not the same as those furnished for
replacement. Therefore, if it is necessary to re-
place one of these solenoids, order a complete
new double-solenoid valve of the type having
separate covers for each solenoid, now furnished
on the tool and shown in Fig. 23. Individual
solenoids of this valve are replaceable as covered
below.

(1) Remove the flat cover over the body of

the valve using the 4-inch E screwdriver.
Using the 3-inch C screwdriver, remove the
solenoid leads from the terminal strip on the
valve, noting the terminals to which they were
connected.

(2) Remove the push pin in the end of the

cover of the solenoid to be replaced. Using

the 5-inch E screwdriver, loosen the captive

screws mounting this cover sufficiently to re-

move the cover. Place the cover and chain by

which it is secured to the valve body so that
-they are clear of the solenoid. Remove the sole-
noid guide screws using the proper size Allen

wrench. Remove the solenoid.

(3) Before mounting the new solenoid, skin
the solenoid leads approximately 3/4 inch
from the ends using the KS-7139 pliers. Mount
the new solenoid, making sure that the solenoid
plunger is in place. Insert the guide screws
and turn them in as far as they will go. Insert
the solenoid leads through the openings in the
end of the valve as shown in Fig. 23. Mount
the solenoid covers and securely tighten the
cover mounting screws. Remount the push pin
in the cover. Dress the solenoid leads and con-
nect them to the valve terminal strip. Wrap
the leads clockwise around the proper ter-
minal serews and securely tighten the screws.
Remount the valve gasket and cover.

3.30 “O” Rings in Mounting Surface of Double-
Solenoid Valve

(1) To replace “O” rings in the annular re-

cess around the four ports in the mount-
ing surface of the double-solenoid valve, re-
move the valve as covered in 3.28. Remove the
“0” ring using a KS-6320 orange stick. Clean
the bottom surface of the valve and its asso-
ciated mounting surface on the hydraulic shelf
using a KS-14666 cloth moistened with
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KS-7860 petroleum spirits. Mount new “0”
rings in the recesses after first coating the
rings with a film of the oil used in the hy-
draulic system. Remount the valve as covered
in 3.28 and check for leaks at the base of the
valve as covered in Section 076-143-701.

3.31 “0” Rings in Interior of Double-Solenoid
Valve

(1) Valves With Single Cover

(a) The double-solenoid valve with a single

cover has two “O” rings, mounted in
recesses in the valve wall approximately
1-1/2 inches from each end of the valve. Re-
place both “O” rings even if the indications
are that only one is defective.

(b) To replace the “O"” rings, partially drain

the tank as covered in 3.06. Then, re-
move both solenoids as covered in 3.29. Re-
move the valve spool centering springs at
each end of the valve. Remove the valve
spool and collar at each end of the spool
using the R-1102 spudger.

(¢) To remove an “Q” ring, insert the
TP-75503 push spring hook into the
valve and dislodge the ring from its recess
in the valve wall as follows. Place the tip
of the hook between the “O” ring and the
nearer edge of the annular recess in the
valve wall as shown in Fig. 24. Take care
when doing this not to scratch the valve
wall. Use of the KS-14250 L1 flashlight will
facilitate positioning the tip of the hook.

(d) When the tip of the hook has been posi-
tioned as covered in (3), move the hook
so that the tip enters the recess and en-

END OF VALVE (SOLENOID, CENTERING SPRING,
VALVE SPOOL AND SPOOL COLLAR REMOVED)

TP-75503 PUSH SPRING HOOK

Fig. 24 — Removing 'O Ring From Interior of Valve
Having Single Cover
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gages the “O” ring. Then rotate and move
the hook to pull this portion of, the “O” ring
out of the recess. Then engage the “O” ring
with the hook and remove the ring from the
valve.

Caution: Exercise care not to score or
scratch the valve wall when using the hook.

(e) Coat the new “O” ring with a film of the

oil used in the hydraulic system and
mount the “O” ring as follows. Insert the
“0” ring in the valve and, with the hook,
position the ring so that a portion of it is
adjacent to the recess. Using the back of the
hook, push this portion of the ring into the
recess. Then push the rest of the ring in
place with the back of the hook.

Caution: Exercise care not to score or
scratch the valve wall when using the hook.

(f) After replacing both “0O” rings, insert

the wvalve spool using the R-1102
spudger and mount the collars and springs
at each end of the valve. Remount the sole-
noids, making sure each extension plunger
and guide is in place, as covered in 3.29.

(2) Valves With Separate Cover for Each
Solenoid

(a) The double-solenoid valve with a sepa-

rate cover for each solenoid has two
“0” rings at each end of the valve. One “0”
ring is positioned in the recess in the sur-
face behind the guide bushing, and the sec-
ond “O” ring in the groove in the bore of
the bushing. The guide bushing is positioned
directly behind the stop plate and is held
against the stop plate by the helical spring.
If either “O” ring at one end of the valve
requires replacement, replace the other “O”
ring at this end also. However, do not re-
place the “O” rings at the other end of the
valve unless necessary.

(b) To replace the “O” rings at either end
of the valve, partially drain the tank as
covered in 3.06. Then, remove the assdciated
solenoid as covered in 3.29. Remove the stop
plate using the 3-inch C screwdriver. Remove
the guide bushing and associated spring.

(¢) Remove the “O” ring in the valve recess

using a KS-6320 orange stick. Remove
the “O” ring in the bushing using a proce-
dure similar to that covered in 1(¢) and (d).
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(d) Clean the surface of the valve on which
the stop plate mounts and the associated

surface on the stop plate using a KS-14666

cloth moistened with KS-7860 petroleum

spirits.

(e) Coat the new “0O” rings with a film of
the oil used in the hydraulic system.

(f) Mount the “O” ring in the guide bushing
using a procedure similar to that cov-
ered in 1(e).

(g) Mount the “O” ring in the valve recess.

Remount the spring and guide bushing.
Remount the stop plate and securely tighten
the mounting screws.

(h) Remount the solenoid as covered in 3.29
making sure the solenoid plunger is in
place.

3.32 Nosepiece: Fig. 23 — To replace the nose-

piece, fully drain the tank as covered
in 3.06. Remove the solenoid directly above the
nosepiece as covered in 3.29. Place a folded
KS-14666 cloth beneath the nosepiece to catch
any oil which may drip when the nosepiece is
removed. Remove the nosepiece dust cap using
the 3-inch C screwdriver. Hold the pipe in which
the nosepiece is mounted with the R-1538 wrench
and remove the nosepiece using the R-1542
wrench. Apply a small amount of KS-6824 seal-
ing compound to the threads of the pipe, exercis-
ing care to keep the compound away from the
ends of the threaded portion to avoid getting it
into the hydraulic system. Securely mount the
new nosepiece on the pipe. Remount the dust cap.
Remount the solenoid as covered in 3.29. Remove
the KS-14666 cloth.

3.33 Motor: Fig. 20

(1) Remove the cover from the terminal strip

(Fig. 23) using the 3-inch C screwdriver.
Tag and disconnect the motor leads at the ter-
minal strip, using the screwdriver. Disconnect
the ground strap at the motor terminal cover-
plate, if provided, using the 565A offset screw-
driver. Then loosen the setscrew of the driving
member of the flexible coupling using the
proper size Allen wrench, and slide this mem-
ber back on the motor shaft to disengage the
coupling from the nonmetallic member. Using
the screwdriver, loosen the motor clamp
screws arnd remove the clamps. Remove the
motor.



(2) Using the screwdriver, remove the cover-

plate over the motor terminals of both
the old and new motors. Using the 33 wrench,
remove the leads from the motor to be re-
placed and transfer them to the correspond-
ing terminals of the new motor. Remount the
terminal coverplates on both motors and se-
curely tighten the screws except the one used
to fasten the ground strap if a ground strap
was provided. Transfer the driving member of
the coupling to the new motor. Remove the
new motor from its mounting bracket by re-
moving the clamps as covered in (1).

(8) Mount the new motor on the bracket on

the hydraulic shelf with the oil cups up.
Remount the motor clamps and securely
tighten the clamp screws. Reconnect the cou-
pling and securely tighten the setscrew of the
driving member against the flat on the motor
shaft. Connect the motor leads to the terminal
strip. Remount the terminal strip cover. Con-
nect the ground strap if provided. Check the
motor and pump shaft alignment requirement
as covered in Section 076-143-701.

3.34 Flexible Coupling: Fig. 20 — To replace

the flexible coupling, first remove the mo-
tor as covered in 3.33, but do not disconnect the
leads at the motor terminals. Then, slide the
driving member of the coupling off the motor
shaft. Loosen the setscrew on the driven member
of the coupling using the proper size Allen
wrench and slide it off the pump shaft. Separate
the new coupling, leaving the nonmetallic mem-
ber which is mounted between the coupling
halves on the half to be mounted on the pump
shaft. Mount this half of the coupling on the
pump shaft and position it with the surface
against which the nonmetallic member is
mounted, flush or slightly overflush with the
end of the pump shaft. Securely tighten the set-
screw against the flat on the shaft. Mount the
other half of the coupling on the motor shaft.
Remount the motor as covered in 3.33 and con-
nect the coupling. Securely tighten the coupling
setscrew of the driving member against the flat
on the motor shaft.

3.35 Pump: Fig. 20

(1) To replace the pump, partially drain the
tank as covered in 3.06. Then, remove the
motor as covered in 3.33. Remove the half of
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the flexible coupling from the pump and trans-
fer it to the shaft of the new pump as covered
in 3.34. Place folded KS-14666 cloths beneath
the connections on both sides of the pump to
catch any oil which may drip when these con-
nections are broken.

(2) Disconnect the flexible hose to the pump

by holding the fitting that screws into the
pump with the R-2593 wrench while unscrew-
ing the hose connection with the 33C Williams
wrench. Disconnect the tubing from the tee
fitting, leaving the tee in the elbow on the
pump. To do this, hold the tee with the R-1542
wrench, unscrew the nuts from the tee with a
second R-1542 wrench, and slide the nuts back
on the tubing. Remove the pump mounting
bolts and washers using the R-1542 wrench.
Remove the pump, carefully disengaging it
from the tubing.

(3) The new pump comes equipped with fit-

tings including the elbow and tee with
two nuts and sleeves. Remove the nuts and
sleeves from the tee. Mount the pump, care-
fully engage the tubing, and securely tighten
the nuts on the tee. Securely tighten the pump
mounting bolts, making sure the washers are
in place. Connect the flexible hose and securely
tighten the fittings. Remount the motor as cov-
ered in 3.33. Remove the KS-14666 cloths.
Check the motor and pump shaft alignment
requirement as covered in Section 076-143-701.

3.36 Flexible Hoses: Fig. 20

(1) To replace the short hose, partially drain

the tank as covered in 3.06. To replace
the long hose, fully drain the tank as covered
in 3.06. Place folded KS-14666 cloths beneath
the connections to catch any oil that may drip
when the connections are broken.

(2) Disconnect the swivel coupling end of the

hose first as covered in (3). (The non-
swivel end of both of the hoses is connected
to the tank.)

(3) To disconnect the swivel coupling of the

hose, hold the fitting to which the swivel
is connected with the R-2593 wrench while un-
screwing the coupling with the 33C Williams
wrench. After disconnecting this end, drain
any oil which may be in the hose into a con-
tainer. Then hold the elbow on the tank with
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the Billings and Spencer No. 9 wrench and dis-
connect the hose using the R-2593 wrench.

(4) Before connecting the new hose, apply a

small amount of KS-6824 sealing com-
pound to the ends of the threads of the male
fitting on the hose and the fitting in the part
to which the swivel coupling on the hose is
connected, taking care to keep the compound
from the ends of the threaded portion to avoid
getting it into the hydraulic system. Connect
and securely tighten the male fitting on the
hose to the tank elbow. Then, connect and se-
curely tighten the swivel coupling on the hose
to its associated fitting.

3.37 Tubing: Fig. 20 — Before replacing any

tubing, completely drain the tank as cov-
ered in 3.06. Then place folded KS-14666 cloths
below the fitting at each end of the tubing to
catch oil that will drip when the connections are
broken. Hold the body of the fitting at one end
of the tubing with the R-1542 wrench and un-
screw the nut with a second R-1542 wrench. Simi-
larly break the connection at the other end of
the tubing. Remove the tubing. Position the flare
at each end of the new tubing against the body
of the associated fitting and securely tighten
each nut. Remove the KS-14666 cloths.

3.38 Drain Cock: Fig. 20 — To replace the

drain cock, fully drain the tank as covered
in 3.06. If the drain cock is being replaced be-
cause it cannot be opened, the tank cannot be
fully drained as covered in 3.06. In this case,
place a container large enough to hold approxi-
mately 2 quarts of oil below the drain cock;
otherwise, use a small container to catch oil that
may drain when the drain cock is removed. Re-
move the drain cock using the R-1542 wrench.
Apply a small amount of KS-6824 sealing com-
pound to the threads on the end of the new cock
that screw into the reservoir. Exercise care to
keep the compound away from the end of the
threaded portion to avoid getting it into the
hydraulic system. Mount the new cock with the
handle facing the rear of the tool. Make sure the
drain cock is in the closed position before re-
filling the reservoir and circulating the oil
through the system as covered in 3.07.

3.39 Terminal Strip (TS2): Fig. 23 — To re-

place the terminal strip, remove the ter-
minal strip cover using the 3-inch C screwdriver.
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Tag and remove the leads to the terminal strips
using the screwdriver. Then, remove the termi-
nal strip mounting screws with the screwdriver.
Substitute the new terminal strip and securely
tighten the mounting screws. Reconnect the
leads and securely tighten all screws. Remount
the terminal strip cover.

Punch Control System
Hole-Enlarging Control Unit

3.40 Hole-Enlarging Control Micro Switch

(D5): Fig. 25— To replace the Micro
Switch, remove the cover from the left side of the
housing of the hole-enlarging control unit using
the proper size Allen wrench. Then, remove the
Micro-Switch mounting screws and clamping
plate with the proper size Allen wrench. Re-
move the switch taking care not to displace the
insulator. If the insulator is damaged, replace it.
Transfer the terminals with leads from this
Micro Switch to the corresponding terminal posi-
tions on the new Micro Switch using the 3-inch
C screwdriver to remove and tighten the terminal
mounting screws. Apply a small amount of
KS-6824 sealing compound around the head and
adjacent surface of each Micro-Switch terminal
mounting screw with a KS-14164 brush. Mount
the switch and securely tighten the mounting
screws. Check the Micro-Switch operation as cov-
ered in Section 076-143-701. Remount the cover
and securely tighten all screws.

3.41 Pilot Pin: Fig. 26 — To replace the pilot

pin, loosen the pilot pin guide nut using
the R-1542 wrench. Then bend out the end of a
paper clip and insert this end into the hole in the
pilot pin. Remove the pilot pin by turning it
counterclockwise with the clip. Mount the new
pilot pin. Adjust the clearance between the pilot
pin and carriage as covered ‘in Section
076-143-701, and securely tighten the locknut
while holding the pilot pin in position with the
paper clip.

3.42 Pilot Pin Cylinder “0O” Rings (659A and
659D tools only)

(1) The pilot pin cylinder has two “O” rings,

one in the plug at the top of the cylinder
(Fig. 25) and one on the upper section of the
shaft. Remove and replace both “O” rings
even if the indications are that only one is de-
fective.
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Fig. 25 — Hole-Enlarging Control Unit (cover removed)

—~— 659A and 659D Tools Only

(2) Remove the plug with the 347 wrench.

Then insert a No. 8 machine screw, 3
inches long, into the threaded hole at the top
of the upper section of the shaft. Pull this
section of the shaft out of the cylinder with
the screw.

(8) “O” Ring on Upper Section of Shaft:

Fig. 26 — To remove the “O” ring, hold
the shaft in one hand as shown in Fig. 26. With
the other hand, hold the TP-75503 push spring
hook with the end of the hook toward the outer
end of the shaft. This will prevent possible
injury to the fingers if the hook slips while
removing the “O” ring. Insert the tip of the
hook between the “O” ring and the nearer edge
of its recess in the shaft. Press the hook in-
ward until its tip is behind the “O” ring. Lift
this part of the ring with the hook as shown in
the figure and at the same time twist the hook
to fully engage the ring. Remove the ring. Ap-
ply a film of the oil used in the hydraulic sys-
tem to the new “O” ring and manually mount
the “O” ring in the recess. Check that the “0”
ring is not twisted in the recess.
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NO 8 MACHINE SCREW
173 INCHES LONG

"O" RING

. ——TP-75503
PUSH SPRING HOOK

Fig. 26 — Removing “O” Ring From Upper Section

of Pilot Pin Shaft — 659A and 659D
Tools Only

Caution: Exercise extreme care not to score
or scratch the shaft when using the hook.

(4) “0” Ring on Plug: To replace the plug

“O” ring, proceed as follows. With one
hand, hold the plug by its flange with the
threaded end away from the fingers and, with
the other hand, hold the TP-75503 push spring
hook with the end of the hook toward the
threaded end of the flange. Remove and re-
place the “O” ring as covered in (3).

Caution: Exercise extreme care not to score
or scratch the plug when using the hook.

(5) After replacing the “O” rings, insert the

shaft into the cylinder with the screw and
remove the screw from the shaft. Mount the
plug in the top of the cylinder.

Tab-Clipping Control Unit
3.43 C(Cylinder “0” Rings (659A and 659D

tools only)

(1) The cylinder has two “O” rings, one on

the plug and one on the piston. Remove
and replace both “O” rings even if only one is
considered defective. To replace these “O”
rings, proceed as covered in (2) through (6).
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(2) Remove the cylinder as follows. Place a
container below the fitting on the cylinder
to catch any oil which may drip while the con-
nection is broken. Then, while holding the
body of the fitting on the cylinder with the
R-1542 wrench, unscrew the nut of the fitting
using a second R-1542 wrench. Remove the
cylinder and drain the oil into the container.

(3) Remove the plug using the 347 wrench.

Remove the retaining ring at the bottom
of the cylinder using the R-2975 adjustable
snap ring pliers. Remove the piston.

(4) “0O” Ring on Piston: Replace the “0”
ring following procedures similar to those
covered in 3.42(3).

(5) “O” Ring on Plug: Replace the “O’” ring
as covered in 3.42(4).

(6) Remount the piston in reverse order of

removal. Remount and securely tighten
the plug. Remount the cylinder with the tub-
ing engaging the fitting. Securely tighten the
" cylinder mounting screws and the nut of the
fitting.

3.44 Selector Valve (659A and 659D tools

only) : Fig. 27

(1) To replace the selector valve, remove the

selector valve rack cover using the proper
size Allen wrench. Using the P-long-nose
pliers, remove the retaining ring from one end
of the selector valve rack pin connecting the
selector valve rack to the valve. Remove the
pin.

(2) Before disengaging the tubing connections
to the valve, place a container below the
connections to catch any oil which may drip
when the connections are broken. Hold the fit-
ting in the valve with the R-1542 wrench, and
unscrew the nut from the fitting with a second
R-1542 wrench. While supporting the valve,
remove the valve bracket mounting screws and
washers using the proper size Allen wrench
‘modified as follows. Use the R-1482 file to file
a notch around the short leg of the wrench
approximately 3/8 inch from the end of this
leg. Break the short leg at the notch. Remove
any burrs and chamfer the edges using the
file. Remove the valve and mounting brackets
by carefully disengaging the valve from the
piping and drain the oil into the container.
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Fig. 27 -~ Tab-Clipping Control Unit (partial view
from below right front-of table with
selector valve gear rack cover and chain
removed) — 659A and 659D Tools Only

(3) Remove the valve brackets and end cover

from the valve being replaced and trans-
fer them to the corresponding positions on the
new valve using the proper size Allen wrench.
Note the position of each fitting on the valve
being replaced. Remove the fittings from this
valve using the R-1542 wrench and transfer
them to the corresponding positions on the
new valve, applying a small amount of KS-6824
sealing compound to the threads of the fittings
which screw into the valve. Exercise care to
keep the compound away from the ends of the
fittings ‘to avoid getting the compound into
the hydraulic system.

(4) Mount the new valve, carefully engaging

each tubing in its fitting. Securely tighten
the valve bracket mounting screws and the
nut on each fitting. Mount the selector valve
rack pin and retaining ring. Mount the selec-
tor valve rack cover.

3.45 Selector Valve Spool “0O” Rings (659%A

and 659D tools only)

(1) The selector valve has two spool “O”
rings, one near each end of the valve
spool. Replace both “O” rings even if the indi-
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cations are that only one is defective. To re-
place these “O” rings, first remove the selector
valve, mounting brackets, and end cover as
covered in 3.44.

(2) Loosen the setscrews in the knurled nut

and coupling on the ends of the wvalve
spool using the proper size Allen wrench. Re-
move the nut and coupling by unscrewing them
from the spool. Remove the spool from the
valve by pushing it out with the R-1102
spudger.

(3) Replace the spool “O” rings by following
a procedure similar to that covered in
3.42(3).

(4) Remount the knurled nut on one end of

the valve spool so that it is flush with the
end of the spool and securely tighten the set-
screws. Insert the valve spool into the end of
the valve on which the end cover is mounted.
Push the spool into the valve until the nut
touches the end of the valve body. Hold the
0.250-inch end of the 110B gauge on the other
end of the valve and mount the coupling so
that it just touches the gauge. Securely tighten
the coupling setscrews.

(5) Remount the valve brackets and end cover

on the valve as covered in 3.44(3). Re-
mount the valve as covered in 3.44(4). Check
for the requirement covering the pilot pin
travel of the hole-enlarging control unit and
stylus travel of the tab-clipping control unit
in Section 076-143-701. If these requirements
are not met and the trouble is not due to leaks
in the hydraulic system, recheck the position-
ing of the knurled nut and the coupling on
the valve spool as covered in (4).

3.46 Stylus: Fig. 28 — To replace the stylus,

set the tool for tab clipping. Then depress
the lock cylinder to remove power from the tool.
Remove the stylus clamping screws using the
proper size Allen wrench. Remove the stylus.
Mount the new stylus with its pointed end to-
ward the carriage and securely tighten the
clamping screws. Check for the requirement
covering the positioning of stylus as covered in
Section 076-143-701.
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Fig. 28 — Tab-Clipping Control Stylus (elevated
position viewed from side)

3.47 Tab-Clipping Control Micro Switch (D7):

Remove the Micro-Switch mounting nuts
and clamping plate using the 418A wrench. Re-
move the Micro Switch and cover. Lift the cover
off the Micro Switch and slide it back on the
leads to obtain access to the Micro-Switch termi-
nals. Transfer the terminals with leads from
this Micro Switch to the corresponding terminal
positions on the new Micro Switch using the
3-inch C screwdriver to remove and tighten
the terminal mounting screws. Apply a small
amount of KS-6824 sealing compound around
the head of each Micro-Switch terminal mount-
ing screw with the KS-14164 brush. Remount the
Micro-Switch cover and mount the switch on the
bracket. Remount the clamping plate and se-
curely tighten the nuts. Check the requirement
covering operation of the Micro Switech with
respect to the stylus as covered in Section
076-143-701.

Foot-Pedal Assembly (659A and 659D tools
only)

3.48 Hydraulic Cylinder: Fig. 29

(1) To replace the foot-pedal hydraulic cylin-

der, remove the cylinder mounting screws,
washers, and nuts using the proper size Allen
and R-1542 wrenches. Remove the cylinder
from the pedal mounting.

(2) Hold the elbow fitting with the R-1542

wrench and loosen the connection between
the elbow and the fitting in the cylinder using
the Billings and Spencer No. 9 wrench on the
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cylinder fitting. Then hold the cylinder so that
the elbow is over the drip pan on the floor, and
manually turn the cylinder to break the con-
nection between the elbow and cylinder fitting.
Drain the oil from the cylinder and elbow into
the drip pan.

(3) Apply a small amount of KS-6824 sealing

compound to the threads of the fitting in
the new cylinder. Exercise care to keep the
compound away from the end of the fitting to
avoid getting it into the hydraulic system.
Connect the cylinder fitting to the elbow by
turning the cylinder. Then, securely tighten
the connections, positioning the elbow so that
it faces the rear of the tool as shown in Fig. 29.

CYOLINDER
MOUNTING
FOQT PEDAL SCREW ———
HYDRAULIC

CYLINDER

DOWNSTOP SCREW-—*
LOCKNUT \

FOOT
PEDAL

UPSTOPR
SCREW —-

PEDAL MCUNTING
LOCKNUT

FLEXIBLE
HOSE

—ELBOW
FITTING

Fig. 29 — Foot-Pedal Assembly (drip pan and covers
removed) — 659A and 659D Tools Only

(4) Before mounting the cylinder on the pedal

mounting, loosen the stopnut on the up-
stop screw using the 245 wrench. Turn the
screw counterclockwise one-third turn using
the proper size Allen wrench. While holding
the screw in this position, securely tighten the
locknut. Then turn the gear on the hydraulic
cylinder counterclockwise as far as possible.
While holding the gear in this position, mount
the cylinder so that its gear engages the gear
segment. Securely tighten the cylinder mount-
ing screws and nuts, making sure that the
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washers are in place. Loosen the locknut on
the upstop screw and turn the screw clockwise
one-third turn. While holding the screw in this
position, securely tighten the locknut. Check
for the pilot pin travel requirement as covered
in Section 076-143-701.

3.49 Hydraulic Cylinder “0” Rings

(1) The hydraulic cylinder has three “O”
rings, one in the cylinder bore and one in
each bearing of the gear shaft. Replace all
“0” rings even if the indications are that only
one is defective. To replace these “O” rings,
first remove the cylinder as covered in 3.48.

(2) Remove the cylinder cover using the
3-inch C screwdriver, taking care not to
damage the cover gasket. Replace the cover
gasket if it is torn or otherwise damaged. Re-
move the setscrew securing the piston lever
to the gear shaft using the proper size Allen
wrench. Remove the gear shaft by pulling out-
ward on the gear end while pressing inward
on the other end of the shaft. Remove the pis-
ton by pulling the lever out of the cylinder.

(8) Replace the “O” rings as covered in

3.31(3), (4), and (5). Remount the parts
in the hydraulic cylinder in the reverse order
of their removal. Remount the cylinder as
covered in 3.48. Check for the pilot pin travel
requirement as covered in Section (776-143-701.

3.50 Nosepiece: Fig. 29

(1) Before replacing the nosepiece, place the

drip pan below the nosepiece to catch the
oil which will drain when the connection is
broken. Remove the nosepiece dust cap using
the 3-inch C screwdriver. While holding the
fitting in the tee with the R-1542 wrench, re-
move the nosepiece using a second R-1542
wrench.

(2) Apply a small amount of KS-6824 sealing

compound to the threads of the fitting in
the tee on which the nosepiece is mounted.
Exercise care to keep the compound away from
the end of the threads to avoid getting the
compound into the hydraulic system. Securely
mount the new nosepiece and remount the dust
cap.



3.51 Flexible Hose: Fig. 29

(1) Before replacing the flexible hose, place a

KS-14666 cloth below the hose connection
to the tubing which is clamped to the leg of
the tool and place the drip pan below the hose
connection to the tee fitting of the foot-pedal
assembly hydraulic cylinder to catch the oil
that will drain from these parts when the hose
connections are broken.

(2) Hold the connector attached to the hose
fitting at the tubing end with the R-1542
wrench and unscrew the nut above the con-
nector with a second R-1542 wrench. Disengage
the connector from the tubing. Hold the fitting
on the hose with the 245 wrench and remove
the connector. Then hold the tee fitting on the
hydraulic cylinder with the R-1542 wrench and
disconnect the hose using the 245 wrench.

(3) Place a small amount of KS-6824 sealing

compound on the threads of the fittings
at both ends of the new hose. Exercise care
to keep the compound away from the ends of
the fittings to avoid getting it into the foot-
pedal hydraulic system. Mount the connector
that was removed from the hose being replaced
on one end of the new hose. Connect the other
end of the hose to the tee fitting on the hy-
draulic cylinder. Place the connector on the
hose over the end of the pipe and securely
tighten the nut on the connector taking care
not to twist the hose.

3.52 Solenoid Cut-Off Valve: Fig. 19

(1) To replace the solenoid cutoff valve, pull

out the slack in the solenoid leads through
the hole in the valve cover. Remove the tape
over the splices and unsolder the connections.

(2) Hold the fittings on the valve with the

R-1542 wrench and unscrew the nuts with
a second R-1542 wrench. Remove the clamps
on the tubing on each side of the valve using
the proper size Allen wrench, and carefully
disengage the tubing from the valve fittings.

(3) While holding the solenoid valve, remove

valve mounting plate screws with the
proper size Allen wrench. Remove the valve.
Remove the valve from the mounting plate
using the 3-inch C screwdriver. Manually re-
move the inserts from both ends of the new
solenoid valve. Remove the fittings from the
valve being replaced using the R-1542 wrench,
noting the end of the valve from which each
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fitting is removed. Apply a small amount of
KS-6824 sealing compound to the threads of
the fittings that screw into the valve taking
care to keep the compound away from the ends
of the threads to avoid getting it into the foot-
pedal hydraulic system. Mount the fittings in
the corresponding positions in the new valve
and tighten them securely.

(4) Remove the cover nut on the new valve
using the R-1542 wrench. Remove the lock
washer, nameplate, and cover. Cut the leads
from the solenoid to a length of approximately
6 inches using the KS-7139 pliers. Skin the
leads approximately 3/4 inch from the ends.
Wrap both leads one turn around the coil and
then pass the leads through the hole in the
cover. Remount the cover, nameplate, and
lockwasher on the valve. Securely tighten the
cover nut. Mount the valve on the mounting
plate and securely tighten the screws. Position
the valve mounting plate on the tool so that
the bleeder screw in the side of the valve faces
the rear of the tool. Securely tighten the
mounting plate screws. Reconnect the tubing
and securely tighten the nuts on the fittings.
Remount the tubing clamps on each side of
the valve. Splice the solenoid leads to the asso-
ciated leads from the cable form and tape the
splice. Push the spliced portion of the leads
into the solenoid cover. Check for the pilot pin
travel requirement in Section 076-143-701.

3.53 Tubing Between Pilot Pin Cylinder and

Selector Valve

(1) General: This tubing consists of two sec-

tions which are connected together by a
compression-type elbow fitting at the rear of
the tool above the table. The upper section is
connected to the pilot pin cylinder, and the
lower section to the selector valve on the tab-
clipping control unit. If this tubing is con-
nected with black fittings, replace both upper
and lower sections of the tubing and all asso-
ciated fittings if any replacement is necessary.
If other than black fittings are provided, the
upper or lower sections may be replaced inde-
pendently. In the latter case, the nut and
sleeve for the compression-type fittings and
the nut for the flare-type fitting, covered in
the ordering information, must be used to
make the connections. If necessary to replace
fittings, except nuts and sleeves on tubing, fol-
low the procedure covered in 3.55.
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(2) Upper Section of Tubing: Fig. 17 and 25

(a) Remove the cover from the left side of

the hole-enlarging control unit housing
using the proper size Allen wrench. Place a
KS-2423 cloth over the Micro Switch and
operating arm below the fitting in the pilot
pin cylinder to catch oil that will drip when
the connection is broken.

(b) Unscrew the nut from the fitting in

the pilot pin cylinder using the R-1542
wrench. Disengage the tubing from the fit-
ting, tapping the tubing lightly at the adja-
cent bend, with the 4-ounce riveting ham-
mer if necessary. Bend out the portion of
the tubing in the housing so that the end of
the tubing is approximately 2 inches from
the cylindrical portion of the housing.

(c) Place a KS-14666 cloth on the table be-

low the end of the tubing. Slide the nut
as far as possible on the sleeve at the end
of the tubing. Grasp the tubing just behind
the sleeve with the combination pliers and,
using the hacksaw, saw through the tubing
as near as possible to the front of the hy-
draulic shelf. Remove the KS-14666 cloth
from the table, making sure that no metal
particles are left on the table or associated
parts.

(d) Remove the punch guard and hole en-
larging punch as covered in 3.13 and
3.15.

(e) Place a clean KS-14666 cloth on the

table below the elbow fitting at the rear
of the tool to catch oil that will drip when
the connection is broken. Hold the body of
the fitting with the R-1542 wrench and un-
screw the nut from the fitting using a sec-
ond R-1542 wrench. Disengage the tubing
from the fitting.

(f) Place several KS-14666 cloths on the

table below the hole-enlarging control
unit housing to protect the carriage and
table top. Remove the two screws on the
front mounting surface of the housing (Fig.
25) and the three mounting screws at the
side using the proper size Allen wrench.
Remove the housing from its support and
free it from the tubing. Use the 4-inch E
screwdriver, if necessary, to pry the housing
from its support taking care not to damage
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the dowels or mounting surfaces. Place the
housing on the KS-14666 cloths on the table
taking care not to damage the leads to the
Micro Switch and lamp. Remove the tubing
from the rear of the table.

(g) Working from the rear, lift the hole-

enlarging control unit housing from the
table and insert the long leg of the new
tubing through the hole at the rear of the
housing. Then, insert the short leg of the
tubing through the hole at the rear end of
the groove in the housing support. Position
the tubing in the groove and the housing on
its support taking care to insert the housing
dowels in their associated holes in the sup-
port. With the housing supported by the
dowels, insert all the housing mounting
screws working from the front of the table.
Gradually tighten the side mounting screws
in succession until the housing is fully
seated on its support. Then securely tighten
the two mounting screws at the front.

(h) Place the nut of the fitting on the end
of the tubing in the housing and then
place the associated sleeve over the end of
the tubing. Push the end of the tubing into
the cylinder fitting until it seats against the
shoulder of the fitting and securely tighten
the nut. Similarly connect the other end of
the tubing to the elbow fitting. Remove the
KS-14666 cloths. Remount the housing cover,
hole-enlarging punch, and punch guard.

(3) Lowqr Section of Tubing: Fig. 18

(a) Place a KS-14666 cloth below the fitting

at each end of the tubing to catch oil
that will drip when the connections are
broken. Hold the body of the fitting at one
end of the tubing with the R-1542 wrench
and unscrew the nut of the fitting with a
second R-1542 wrench. Similarly break the
connection at the other end of the tubing.
Remove the tubing clamps using the proper
size Allen wrench. Disengage the tubing
from the fittings and lower the tubing below
the table as far as possible. Using the hack-
saw, saw through the leg of the tubing which
extends from above the table. Remove the
tubing.

(b) Place the nut for the flared-type fitting
at one end of the tubing over the other
end of the tubing and push the nut up to the



sleeve at the flared end. Insert the short
(unflared) leg of the tubing through the
hole in the table. Position the tubing in the
clamps and partially tighten the clamp
screws. Position the flared end of the tubing
against the body of its associated fitting and
securely tighten the nut. Securely tighten
the clamp screws. Place the nut of the com-
pression-type elbow fitting on the end of the
tubing above the table and then place its
associated sleeve over the end of the tubing.
Push this end of the tubing into the elbow
fitting until it seats against the shoulder of
the fitting and securely tighten the nut. Re-
move the KS-14666 cloths.

3.54 Tubing Entirely Below Table

(1) Place a KS-14666 cloth below the fitting

at each end of the tubing to catch oil that
will drip when the connections are broken.
Hold the body of the fitting at one end of the
tubing with the R-1542 wrench and unscrew
the nut of the fitting with a second R-1542
wrench. Similarly break the connection at the
other end of the tubing. Remove the clamps
using the proper size Allen wrench and re-
move the tubing.

(2) If the tubing being replaced has black

fittings, replace the fittings to which each
end of the tubing was connected as covered
in 3.56 before mounting the new tubing.

(3) Mount the new tubing by positioning the

flare at each end of the tubing against
the body of the associated fitting and securely
tightening the nut. Remount the clamps and
remove the KS-14666 cloths.

3.55 Fittings

(1) The following procedures cover replace-

ment of the body of the fitting which
screws into a cylinder or other part. Replace-
ment of the associated nut and sleeve of the
fitting necessitates replacement of the tubing
which is covered in 3.568 and 3.54. If a black
fitting is to be replaced, replace the tubing
connected to the fitting and also the fitting at
the other end of the tubing.

(2) Disconnect the tubing from the fitting to

be replaced as covered in 3.53 and 3.54.
Remove the fitting using the R-1542 wrench.
To replace the fitting that screws into the
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pilot pin cylinder, first remove the cylinder as
covered in 3.43.

(8) Wind fine lampwick between the threads
of the new fitting that screw into the cyl-
inder or other part as follows. Starting at ap-
proximately the second thread from the inner
end of the threaded portion, wind the lamp-
wick clockwise toward the outer end of the
fitting, crossing a thread upon completion of
each turn. The first turn should be double to
secure the starting end of the lampwick and
the last turn should terminate at approxi-
mately the beginning of the second thread
from the outer end of the fitting. Then, with
the KS-14164 brush, apply a small amount of
KS-6824 sealing compound over the lampwick,
exercising care to keep the compound away
from the outer end of the threaded portion to
avoid getting it into the hydraulic system. Do
not apply the lampwick or compound to the
threads on which the nut is mounted.

(4) Mount the fitting and tighten it as se-

curely as practicable in its required angu-
lar position without backing it off. If the pilot
pin cylinder was removed, remount it as cov-
ered in 3.43. Reconnect the tubing and securely
tighten the nuts as covered in 3.53 and 3.54.
If the pilot pin cylinder was removed, check
the requirement covering the position of the
blank in the nest as covered in Section
076-143-701.

Other Parts
Parts of Carriage

3.56 Front Carriage Stops: To replace a front

carriage stop, remove the stop mounting
screws using the proper size Allen wrench. Re-
move the stop. Position the new stop so that it
just touches the rail on the carriage when the
carriage is in its locked position. Securely tighten
the mounting screws.

3.57 Rear Carriage Stops: To replace a rear

carriage stop, remove the stop mounting
block using proper size Allen wrench. Unscrew
the stop from the block. Screw the new stop into
the block. Position the stop to meet the require-
ment covering position of rear carriage stops
covered in Section 076-143-701 and securely
tighten the mounting screws.

Page 37



SECTION 076-143-801

3.58 Ball Retainer Stops and Carriage Bumper:

To replace a ball retainer stop or carriage
bumper, unlock the carriage and move it as re-
quired to obtain access to the mounting screw.
Remove the mounting screw using the 3-inch
C screwdriver. Remove the stop or bumper. Use
the screwdriver, if necessary, to pry the part
from the dowel pin, taking care not to damage
the dowel pin or adjacent surfaces. Mount the
new part and securely tighten the mounting
screw,

3.59 Card Jaws

(1) Card jaws furnished initially had plates

soldered to the jaws to support the 200A
blank during the coding operations. Subse-
quently, card jaws were adopted in which
three discs on each jaw are provided instead
of the plates for supporting the blank. The
discs are secured to the jaws by screws and are
easily replaceable as covered in 3.60. If com-
plete jaws having plates are to be replaced,
the new jaws having discs must be used. The
following procedures cover jaw replacement
using jaws having discs.

(2) Remove the 660A or 660B punch and die
assembly as covered in 3.16.

(3) If a 660B punch and die assembly is to

be mounted on the 659-type tool after
replacement of the card jaws, proceed as cov-
ered in (4) through (16). If a 660A punch
and die assembly is to be remounted, proceed
as covered in (17) through (45).

660B Punch and Die Assembly

(4) Turn the power switch off. Unlock the
carriage. Remove the card jaw mounting
screws using the proper size Allen wrench.

(5) Move the carriage to position the left-

hand card jaw over the well previously
occupied by the punch and die assembly as
shown in Fig. 30.

(6) Lightly tap the card jaw to remove it

from the dowel pins using the 4-ounce
riveting hammer. Position one or more 200A
blanks under the carriage arm, as shown in
Fig. 30, to serve as shims in the space between
the arm and the carriage. Then, drive the
dowel pins out of the arm using the hammer
and 1/8-inch drive pin punch. Remove the
blanks.
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DOWEL PINS
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CARD JAw
MOUNTING
SCREWS

Fig. 30 — Card Nest Jaws With Plate for
Supporting Card

(7) Slide the replacement left-hand jaw under

the carriage arm and position it so that
the screw holes in the jaw are aligned with
the corresponding holes in the carriage arm.

(8) Insert and tighten the jaw mounting

screws just enough to hold the jaw in
position on the carriage arm. It should be pos-
sible to move the jaw by light tapping with
the blade of the 4-inch E screwdriver or equiv-
alent.

(9) In a similar manner, replace the right-
hand jaw by following procedures cov-
ered in (4) through (8).

(10) Place a blank in the nest between the

two jaws and position the jaws to con-
tact the two sides and upper edge of the
blank. To do this, lightly tap the jaws as
required with the blade of the 4-inch E screw-
driver.

(11) Set the selector handle of the 659-type

tool for tab clipping. With the card jaws
contacting the blank as covered in (10), move
the carriage to the right and adjust the left-
hand jaw as follows. Engage the stylus of
the tab-clipping control unit in the notch cor-
responding to the tab on the extreme left of
the blank. Position the jaws so that the tab
to be clipped is centered with respect to the
two sides of the die opening as gauged by eye,
and a space of 0.129-inch is maintained be-



tween the end of the tab and the back edge
of the die. To gauge the space, insert a No. 30
drill in this space. To shift the position of the
jaws, lightly tap the jaws with the 4-inch
E screwdriver.

(12) Adjust the right-hand jaw in a manner

similar to the procedure covered in (11)
except move the carriage to the left and man-
ually push the stylus into the notch at the
extreme right. Then recheck and readjust if
necessary until both ends of the card are
positioned in accordance with the conditions
covered in (11).

(13) Move the selector handle to the hole-
enlarging position and carefully move
the carriage toward the front of the table.

(14) Press the blank against the left-hand

jaw and moderately tighten this jaw.
Lightly tap the right-hand jaw with the screw-
driver to obtain a clearance of 0.007 inch as
gauged by eye between the side of the blank
and the adjacent side of the right-hand jaw.

(15) Securely tighten the mounting screws

of both jaws. Then, move the selector
handle to the tab-clipping position. While
maintaining the upper edge of the card in
contact with the jaws, check that the length
of each clipped tab is approximately equal
and meets the requirements specified in Sec-
tion 076-143-701. If the minimum length
(.178 inch) is not met, check as covered in
(12) for proper space between the end of the
tab and the back edge of the die.

(16) Mount the 660B punch and die assembly

in position as covered in 3.16 and adjust
the hole-enlarging pilot position as covered
in Section 076-143-701, if necessary, to obtain
the proper size hole and alignment.

660A Punch and Die Assembly

(17) If a 660A punch and die assembly is to
be remounted when the card jaws are
replaced, proceed as follows.

(18) Before replacing the jaws, check that the

card nest is properly positioned with re-
spect to the hole-enlarging and tab-clipping
punches by checking the requirement cover-
ing position of blank in card nest and part (b)
of the requirement covering the performance
of tab-clipping punch in Section 076-143-701.
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This is important since the replacement jaws
are located to correspond to the position of the
jaws being replaced.

(19) Insert a 200A blank in the card nest. Set
the tool for tab clipping. Fully open the
bypass valve to prevent operation of the
punches. Engage the stylus in any notch in the
template holder and note the lateral position
of the corresponding tab on the blank with
respect to the hole in the punch die. Release
the stylus and fully close the bypass valve.

(20) Pull the blank to the front of the card

nest and, while holding it in this position,
clip off the extreme left and right tabs on the
blank. Set the tool for hole enlarging and re-

‘move the blank from the card nest.

(21) Remove the punch guard as covered in
3.13.

(22) Using the proper size Allen wrench,
check that the screws securing each jaw
to the card nest are tightened securely.

(23) Remove the carriage and jaw dowel pins

as covered in (a) and (b). Then remount
the carriage as covered in (c¢). Do not disturb
the jaw mounting screws.

(a) Removing Carriage: Remove the front

carriage stops using the proper size
Allen wrench. Unlock the carriage and move
it to the rear of the table to obtain access
to the mounting screws of the front ball re-
tainer stops of the stationary raceways. Re-
move the stop mounting screws using the
4-inch E screwdriver. Remove the stops us-
ing the screwdriver if necessary to pry the
stop from the dowel pin. Take care not to
damage the dowel pin or adjacent surfaces.
A ball retainer and seven ball bearings are
associated with each raceway. Slowly move
the carriage forward and take care not to
lose the ball bearings as they are simul-
taneously released from each raceway. Af-
ter all ball bearings have been removed, re-
move the ball retainers and carriage.

(b) Removing Jaw Dowel Pins: Place the

carriage upside down on a flat surface
(template holder facing downward). Then
support the arm of the carriage on which the
jaw is to be removed as follows. On each side
of the dowel pins, place a 1- by 6- by 1-inch
wood block under the portion of the arm to
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which the jaw is secured parallel to the
arm. The blocks should be clear of the
dowel pins so as not to interfere with re-
moval of the pins. Remove the dowel pins
using the 1/8-inch drive pin punch and
4-ounce riveting hammer, taking care not to
damage or lose the pins. Then remove the
wood blocks and turn the carriage over.

(c) Remounting Carriage: Before remount-

ing the carriage, clean the raceways and
apply KS-7471 grease to the ball-bearing
surfaces of the raceways as covered in Sec-
tion 076-143-701. Start the carriage race-
ways in the table recesses so that they en-
gage the associated stationary raceways and
then move the carriage to its innermost po-
sition at the rear of the table. Position the
ball retainer in one of the raceways so that
the first three ball retainer holes are acces-
sible through the recesses at the front of the
table. Place a ball bearing in the ball re-
tainer hole adjacent to the stationary race-
way and push the ball retainer inward so
that the next ball retainer hole is adjacent
to the stationary raceway. Continue mount-
ing ball bearings in the retainer in this
manner until all the ball bearings have been
mounted. Similarly mount the ball bearings
in the other retainer. Then remount the ball
retainer stops and securely tighten their
mounting screws. Lock the carriage. Posi-
tion the front carriage stops so that they
just touch the carriage raceways and se-
curely tighten the mounting screws. Check
the requirement covering freedom of move-
ment of carriage as covered in Section
076-143-701.

(24) With the carriage unlocked, reinsert in
the card nest the blank from which the
end tabs were clipped.

(25) Perform the following operations indi-
cated for the respective tool code.

* 6594 Tool

(a) Fully open the bypass valve.

(b) Move the carriage so that the upper-

most hole on the extreme left of the
template holder is directly under the pilot
pin of the hole-enlarging control unit.
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(¢) With power on the tool, fully depress
the foot pedal and hold the pedal oper-
ated.

(d) Clamp the C clamp on the pilot pin

shaft adjacent to the base of the hole-
enlarging control unit to hold the pilot pin
fully engaged in the hole.

(e) Release the foot pedal.

6598 and 659C Tools

(a) With power off the tool (carriage and

power switch lock depressed), move the
carriage so that the uppermost hole on the
extreme left of the template holder is di-
rectly under the pilot pin of the hole-enlarg-
ing control unit.

(b) Fully depress and hold operated the
plunger knob of the hole-enlarging con-
trol unit.

(c) Clamp the C clamp on the pilot pin

shaft adjacent to the base of the hole-
enlarging control unit to hold the pilot pin
fully engaged in the hole.

(d) Release the plunger knob.

(26) Apply a length of cellophane tape to the

long side of the 0.010- and 0.011l-inch
blades of the 74D gauge. Pull the blank as far
as possible toward the front of the tool. While
holding the blank in this position, place one
gauge against the tabs on the bottom of the
blank adjacent to the position from which a
tab has been removed. Securely tape the gauge
to the table top in this position. Similarly po-
sition and tape the second gauge adjacent to
the position from which the other tab was re-
moved.

(27) Apply a length of cellophane tape so

that is overlaps both edges of the long
side of the 0.012-inch blade of the 74D gauge
leaving at least 3/8 inch of the gauge at one
end free of the tape. Push the blank against
the right-hand jaw and the gauges taped to
the table in (26). While holding the blank in
this position, carefully tape the 0.012-inch
gauge to the table top with the side of its un-
taped end against the right edge of the center
notch (guide-bar notch) in the blank. Although
there should be no lateral play of the blank
between the 0.012-inch gauge and the right-



hand jaw, it should be possible to lift the right
end of the blank without bind.

(28) Remove the blank from the card nest tak-
ing care not to disturb the gauges.

(29) Using the proper size Allen wrench,

remove the right-hand jaw mounting
screws and slide the jaw from under the car-
riage arm.

(30) Slide the replacement right-hand jaw

under the carriage arm and position it
so that the screw holes in the jaw are aligned
with the corresponding holes in the carriage
arm.

(31) Insert the jaw mounting screws and
tighten the screws friction tight.

(32) Reinsert the blank in the card nest and
position it so that it rests against the
gauges as covered in (26) and (27).

(33) While maintaining slight pressure of the

blank against the gauges, carefully posi-
tion the jaw against the side and bottom of
the blank.

(34) Hold the jaw firmly in position against

the blank and tighten the jaw mounting
screws alternately until the jaw is mounted
securely. After tightening each screw, check
that there is no lateral motion of the blank,
that the bottom edge of the blank rests against
the two gauges, and that the right side of the
blank can be lifted. If these conditions are not
met, loosen the jaw mounting screws and re-
peat (33) and (34).

(35) Remove the blank from the card nest.

(36) Scribe a line on the table top along each
gauge with a sharp pencil. Remove the
gauges.

(37) Remove the clamp from the pilot pin
shaft, allowing the pilot pin to release.

(38) Reinsert the blank in the card nest and
set the tool for tab clipping.

(39) Move the carriage to the left and man-

ually push the stylus of the tab-clipping
control unit into the notch corresponding to
the tab which is adjacent to the clipped tab on
the extreme right of the blank. The tab should
be positioned over the die hole as noted in (3).
If the tab is appreciably off from this position,
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the jaw is improperly positioned. In this case,
release the stylus, tape the gauges back in po-
sition along the scribed lines, loosen the jaw
mounting screws until they are friction tight,
and reposition the jaw as covered in (32)
through (39).

(40) Release the stylus. Position the carriage
so the stylus is aligned with the notch
corresponding to the clipped tab.

(41) Manually operate the stylus. The edge

of the clipped tab should be aligned with
the edge of the die, with the blank pulled to
the front of the card nest.

(42) On 659A tools, close the bypass valve.
On 659B and 659C tools, turn power on
the tool.

(43) Push the blank to the rear of the card

nest and clip the tabs adjacent to the po-
sitions from which tabs were previously
clipped. All the clipped edges should be in
alignment. Check part (b) of the requirement
covering performance of tab-clipping punch
in Section 076-143-701. If the requirement is
not met, tape the gauges back in position,
loosen the jaw mounting screws until they are
friction tight, and reposition the jaw as cov-
ered in (32) through (41).

(44) To replace the left-hand jaw, repeat (25)

through (43) with the pilot pin inserte:l
in the uppermost hole on the extreme left of
the right group of template holes, reversing
the lateral directions given above.

(45) After both jaws have been mounted and

properly positioned with respect to the
tabs, check the requirement covering position
of blank in card nest in Section 076-143-701.
If the requirement is not met, adjust the pilot
pin as covered in the adjusting procedures for
the requirement.

3.60 Card Jaw Discs

(1) Unlock the carriage and move it against
the front carriage stops. If replacing discs
on the left jaw, move the carriage to the ex-
treme left. If replacing discs on the right jaw,
move the carriage to the extreme right.

(2) Remove the disc mounting screw using the
proper size Allen wrench. When the screw
is removed, the disc will drop down on the
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table. Move the carriage as required to remove
the disc and then return the carriage to the
position from which it was moved.

(3) Place one end of a 200A blank adjacent

to the jaw on which the disc is being re-
placed. Position the replacement disc on the
blank near the edge adjacent to the jaw with
the bushing of the disc facing upward. Slide
the blank under the jaw until the threaded
hole in the disc bushing is approximately in
line with its associated hole in the jaw. Insert
the disc mounting screw from the top of the
jaw. Raise the disc so that its bushing enters
the hole in the jaw by lifting the 200A blank
and securely tighten the mounting screw. Lock
the carriage.

Carriage and Power Switch Lock
3.61 Lock Cylinder: Fig. 31

(1) To replace the lock cylinder, remove the

cover attached to the underside of the
table below the lock using the proper size
Allen wrench. Disconnect the power plug and
unlock the lock. Using the R-15642 wrench, re-
move the Micro-Switch locknuts and stopnuts
adjacent to the actuating plate of the lock.
Remove the Micro Switch and allow it to hang
by its leads.

(2) Move the carriage to the rear of the table

so that it is clear of the lock assembly
mounting screws in the top of the table. While
supporting the lock assembly, remove the
mounting screws using the proper size Allen
wrench. Remove the lock assembly. Remove
the snap rings from one end of each of the
pins passing through the Micro-Switch actuat-
ing plate using the R-2975 pliers. Remove the
pins. Remove the lock cylinder and actuating
plate.

(3) Remove the actuating plate from the lock

cylinder using the 4-inch E screwdriver.
As the screw holding the lock cylinder and
plate is staked, considerable initial force must
be exerted to start the screw. Transfer the
actuating plate to the new lock and securely
tighten the screw. Stake the screw in place by
applying the R-1640 center punch to the plate
at one end of the screw slot and tapping the
center punch with the 4-ounce riveting ham-
mer to stake the plate in the screw slot.
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(4) Assemble the parts and mount the lock

assembly in the reverse order of removal.
Securely tighten the mounting screws. Re-
mount the Micro Switch. Position the Micro-
Switch plunger so there is 1/8-inch clearance
between the end of the plunger and the ac-
tuating plate by adjusting the locknuts and
stopnuts as required. Securely tighten both
stopnuts against the bracket and then tighten
both locknuts. Check for the requirements
covering the position of the Micro Switch and
the operation of the lock in Section 076-143-701
and remount the cover.

3.62 Lock Micro Switch (D4): Fig. 31

(1) To replace the Micro Switch, remove the

Micro Switch from its mounting bracket
as covered in 3.61(1). Transfer the terminals
with leads from this Micro Switch to the cor-
responding terminal positions on the new
Micro Switch using the 3-inch C screwdriver
to remove and tighten the terminal mounting
screws. Apply a small amount of KS-6824
sealing compound around the head of each
Micro-Switch terminal mounting screw with
the KS-14164 brush.

(2) The new Micro Switch comes equipped

with two locknuts and two stopnuts. Re-
move the outer locknuts and stopnuts from
the plunger of the new Micro Switch using
the R-1542 wrench. Insert the plunger of the
Micro Switch into the hole in the mounting
bracket with the stopnut on the plunger
against the bracket. Mount the outer stopnuts
and locknuts in the order named on the

~—e PINS

MICRO SWITCH LOCK CYLINDER
MOUNTING [ (NOT SHOWN)
BRACKET . e

LOCKNUTS ' 4

!\g
- S
—SNAP RINGS

MICRO SWITCH ACTUATING PLATE
L»MICRO SWITCH PLUNGER
STOP NUTS

Fig. 31 = Carrioge and Power Switch Lock
(underside of table)
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plunger. Position the Micro Switch so that
there is 1/8-inch clearance between the end of
the plunger and the actuating plate by ad-
justing the locknuts and stopnuts as required.
Securely tighten both stopnuts against the
bracket and then tighten both locknuts. Check
for the requirement covering the position of
the Micro Switch in Section 076-143-701 and
remount the cover.

Parts of Selector Handle Assembly

3.63 Selector-Handle Micro Switch (D9):

Fig. 32— To replace the (D9) Micro
Switch, remove the Micro-Switch mounting
screws and clamping plate using the proper size
Allen wrench. Lift the cover off the Micro Switch
and slide it back on the leads to obtain access
to the Micro-Switch terminals. Transfer the ter-
minals with leads from this Micro Switch to the
corresponding terminal positions on the new
Micro Switch using the 3-inch C screwdriver
to remove and tighten the terminal screws. Ap-
ply a small amount of KS-6824 sealing com-
pound around the head of each terminal mount-
ing screw using the KS-14164 brush. Mount the
cover on the new Micro Switch and mount the
Micro Switch and clamping plate securely tight-
ening the screws. Check the requirement cover-
ing the operation of the (D9) Micro Switch in
Section 076-143-701.

3.64 Selector-Handle Micro Switch (D10):
Fig. 32

(1) To replace the (D10) Micro Switch, re-
move the mounting plate of the (D9)
Micro Switch using the proper size Allen
wrench and allow the (D9) Micro Switch and
mounting plate to hang by the leads. Then re-
move the (D10) Micro Switch and clamping
plate from the bracket using the 3-inch C
screwdriver. Lift the cover off the Micro
Switch and slide it back on the leads.

(2) Transfer the terminals with leads from

this Micro Switch to the corresponding
terminal positions on the new Micro Switch
using the 3-inch C screwdriver to remove and
tighten the terminal screws. Apply a small
amount of KS-6824 sealing compound around
the head of each terminal mounting screw
using the KS-14164 brush. Mount the cover on
the new (D10) Micro Switch. Mount the (D10)
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Micro Switch and clamping plate on the
bracket and securely tighten the screws. Re-
mount the (D9) Micro-Switch mounting plate
with the Micro Switch and securely tighten
the screws. Check for the requirements cover-
ing the operation of the (D9) and (D10) Micro
Switches in Section 076-143-701.

(DI0) MICRO SWITCH

CLAMPING PLATE (D9) MICRO SWITCH
(D10) MICRO SWITCH MOUNTING PLATE
MOUNTING SCREW

! (D9) MICRO SWITCH
l—— AND COVER

C17] IR 1| (D9) MICRO
i SWITCH

MOUNTING
SCREW

[
b S H
(D9) MICRO SWITCH
’ CLAMPING PLATE

MICRO

SWITCH ‘A L]

MOUNT ING

BRACKET—™ PLATE MOUNTING SCREW

‘— (DI0) MICRO SWITCH AND COVER

Fig. 32 — Selector-Handle Micro Switches

Parts on Control Panel

3.65 Hole-Enlarging Punch Relay (S1) and
Tab-Clipping Punch Relay (S2): Fig. 33
— To replace either of these relays, manually
disengage the control panel thumbscrew and
swing the panel outward to gain access to the
relays. Tag and disconnect the leads to the re-
lay to be replaced using the 3-inch C screwdriver.
Remove the relay from the panel using the
screwdriver. Transfer the strap wires from the
terminals of both sides of the relay being re-
placed to the corresponding terminals of the
new relay, using the 3-inch C screwdriver.
Mount the new relay and securely tighten the
mounting screws. Reconnect the leads and se-
curely tighten the terminal screws. Check for the
requirement covering the operation of the asso-
ciated punch in Section 076-143-701. Close the
panel and securely tighten the thumbscrew.

Page 43



SECTION 076-143-801

3.66 TEST-OPERATE Switch (D1) and OFF-
ON Switch (D2): Fig. 33

(1) To replace either of these switches, man-

ually disengage the control panel thumb-
screw and swing the panel outward to gain
access to the switches. Tag and disconnect the
leads to the switch to be replaced using the
3-inch C screwdriver. Remove the switch
mounting screws from the outside of the panel
with the screwdriver and remove the switch.
If the TEST-OPERATE switch is being re-
placed, transfer its strap wire to the corre-
sponding terminals of the new switch using
the 3-inch C screwdriver.

(2) Mount the switch and securely tighten the

mounting screws. Reconnect the leads and
securely tighten the terminal screws. Close the
panel and securely tighten the thumbscrew.

(8) Unlock the tool and check that the OFF-
ON switch starts and stops the motor
when the switch is placed in the ON and OFF
positions, respectively. Then, place the OFF-
ON switch in the ON position and the TEST-
OPERATE switch in the TEST position. With
the tool set for hole enlarging as covered in
Section 076-143-701, check that the punch will
not restore as long as the foot pedal is held
depressed. Failure to meet this condition is
probably due to incorrect wiring or omission of
the strap wire on the TEST-OPERATE switch.
After correcting this condition, check for the
requirement covering the operation of the hole-
enlarging punch in Section 076-143-701.

3.67 Terminal Strip (TS1): Fig. 33 — To re-

place the terminal strip, manually disen-
gage the control panel thumbscrew and swing
the panel outward to gain access to the terminal
strip. Tag and remove the leads using the 3-inch
C screwdriver. Remove the terminal strip mount-
ing screws with the screwdriver and remove the
terminal strip. Substitute the new terminal strip
and securely tighten the mounting screws. Re-
connect the leads and securely tighten all screws.
Close the panel and securely tighten the thumb-
screw.

Miscellaneous Parts

3.68 Plug-On Power Cord: To replace the plug,

remove the terminal insulator from the
prongs of the plug. Disconnect the leads from
the terminals using the 5-inch E screwdriver.
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Fig. 33 — Control Panel {open position)

Loosen the cord clamping screws with the screw-
driver and pull the cord out through the open-
ing in the plug. Substitute the new plug and
connect the leads as shown in Fig. 33. Securely
tighten ali screws and mount the terminal in-
sulator.

3.69 Chain: To replace the chain, release the

tension on the chain by loosening the idler
sprocket lever clamping screw using two 245
wrenches. Then, with the 3-inch C screwdriver,
spread the split end of the spring clip holding
the chain connecting link shown in Fig. 34. Re-
move the coverplate and connecting link. Remove
the chain. Mount the new chain in reverse order
of removal. Check for the requirements covering
chain tension and position of tab-clipping control
stops in Section 076-143-701.

3.70 Micro-Switch Covers: To replace any of
the Micro-Switch covers, remove the asso-
ciated Micro Switch as covered in the procedures
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Fig. 34 — Power Plug Cap Wiring

COVER PLATE

Fig. 35 — Chain (partial view showing
connecting link)

for the individual switch but tag and unsolder
the Micro-Switch leads instead of removing the
terminals. Substitute the new cover, reconnect
and solder the leads. Remount the Micro Switch
in reverse order of removal. Check for the re-
quirement covering the operation of the Micro
Switch in Section 076-143-701.

3.71 Counter: To replace the counter, gain ac-

cess to the counter mounting screws by
removing the lower shelf of the left bin with the
proper size Allen wrench. Tag the spliced con-
nections to the counter leads. Remove the tape
over the splices and unsolder the connections.
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Remove the counter using the 3-inch C screw-
driver. Mount the new counter on the bracket so
the numerals may be read from left to right and
securely tighten the mounting screws. Splice the
counter leads to the tagged leads and tape each
splice. Remount the shelf.

REASONS FOR REISSUE

1. To add information covering use of 660B
punch and die assembly (1.03).

2. To add information covering 659D, 659E,
and 659F tools (1.04 and 1.05).

3. To revise the index (2.05).

4. To revise Fig. 1, 2, 3, 4, 10, 12, and 16.

5. To omit Fig. 15 of previous issue.

6. To revise the List of Tools, Gauges, and
Materials (3.01).

7. To add Fig. 18.

8. To revise the procedures for replacing punch
and die assemblies (3.15).

9. To add procedures for substituting a 660B
tool in place of a 660A tool (3.16).

10. To omit procedure covering replacement of
pilot pin cylinder (3.41 of previous issue).

11. To revise title of procedure for replacing
cylinder “O” rings (3.43).

12. To revise title of procedure for replacing
selector valve (8.44).

13. To revise title of procedure for replacing
selector valve spool “O” rings (3.45).

14. To revise heading over procedure for re-
placing hydraulic cylinder (3.48).

15. To revise Fig. 29 and 30.

16. To revise procedure for replacing card jaws
(3.59).
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