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BELL SYSTEM PRACTICES 
Central Office Haintenance 
Work Items 

SECTION A508.441 
Issue 3, 5-20-49 

AT&.TCo Standard 

PIECE PART DATA AND REPLACEMENT PROCEDURES 

SWITCHES 

JOO, 301, 302 AND 303 TYPES 

1. GENERAL 

1.01 This section covers the information 
necessary for ordering parts to be 

used in the maintenance of JOO, 301, 302 
and 303 type switches. It also covers ap­
proved procedures for replacing these parts. 

1.02 This section is reissued to revise 
piece part data for the selecting 

off-normal spring assembly mounting screw 
and to amplify the replacement procedure 
for the selecting off-normal spring 
assembly. Detailed reasons for reissue 
will be found at the end of the section. 

l.OJ Part 2 of this section covers the 
piecefpart numbers and the corres­

ponding names of the parts which it is 
practicable to replace in the field in the 
maintenance of the above apparatus. No 
attempt should be made to replace parts 
not designated. Part 2 also contains ex­
planatory figures showing the different 
parts. This information is called "Piece 
PartD~a~ ---

Selecting Off-Normal 
Spring Assembly or Gen~ 
tering Unit (See 2.0J) 

Selecting Magnet 
(See 2.03) 

P-287864 Screw 

P-474362 Screw 
(Pivot Screw) 
P-297903 Nut 

P-465427 Cover 

P-464782 Screw 

P-474115 
Spring 

Retaining 

P-423635 Lock Washer 

P-353502 Screw 

Vertical Unit (See 

P-246093 Screw 

1.04 Part 3 of this section covers the 
approved procedures for the replace­

ment of the parts listed under part 2. 
This information is called "Replacement 
Procedures." 

1.05 Before making any replacement of the I 
parts of a JOO, 301, 302 or 303 type 

switch, make the associated circuit busy 
in accordance with the approved methods 
before the work is started. .J 

2. PIECE PART DATA 

2.01 The figures included in this part 
show the various piece parts in 

their proper relation to other parts of 
the apparatus. The piece part numbers of 
the various parts are given together with 
the names of the parts as listed by the 
Western Electric Company Merchandise 
Department. Where these names differ 
from those in general use in the field, 
the latter names, in some cases, are shown 
in parenthesis. 

Armature Retaining Lue; 
(not replaceable) 

P-283520 Sprin~ 
(Armature Positioning Spring) 

P-454228 
P-454274 
P-456523 
P-456518 

P-1+58500 

Switch 

~t,§e 
301 
302 
303 

ffl
-159564 
-158890 
-158891 
-159187 

jg~ 
302 
303 

ffl
:H2§6~4 

D-1588 1 
D-1591 7 

Holding Off-Normal Spring 
Assembly (Includes Mounting 

Nut and washer) ( See 2 .OJ 
and Fig. 3) 

-283349 Armature Assembly 
(Armature and Holding Bar 
Assembly - See Fig. 4 for 

Individual Parts) 

Fig. 1 - Front View - Showing Switch with Vertical Units Having- Armature Retaining Lug 
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Selecting Off-Normal 
Spring Assembly or Cen­
tering Unit (See 2.03) 

Selecting Magnet 
_(See 2.03)------------

➔ P-287864 Screw------­

P-297903 Nut-------L 

P-474362 Screw 
(Pivot Screw)---------

Cutout (See 3 .04)-------1---flOHI 

P-423635 Lock Washer----+. 

P-353502 Screw----------1,,,­

P-464402 Retaining Spring 

--Selecting Bar Assembly 
(See Fig. 1) 

~--~olding Off-Normal 
Spring Assembly .(Includes 

Mounting Screw) (See 
2.03 and Fig. 3) 

• Holding Armature Assembly 
(See Fig. 4) 

Retaining Spring 

l.'!...;~~--d..----Vertical Unit (See 2.05) 

P-249908 Washer-------\-HF:__---.-:+f++-_J_-==="71t-~;...--I------P-246093 Screw 

Fig. 2 - Front View - Showing Switch with Vertical Units Having 
Upper and Lower Retaining Springs 

P-464452 Sorew----.--lHH-HIH-~ 

P-469402 Nut 

P-249908 Washer 

Braoket Type Assembly 
(See 2.03) 

Clamp Type Assembly 
(See 2.03)------11 

Fig" 3 - Holding 01'1'-Normal Spring 
Assemblies 
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t----------P-457487 Armature 

-------P-111874 Sorew 

i-<-------P-472753 Bar (Holding Bar) 

?arts 01' P-283349 Armature Assembly. 
Order the entire assembly if 
armature or holding bar is to be 
replaced on vertical units having 
both upper and lower retaining 
springs sinoe armature and ho1d­
ing bars of the original design 
are no longer available.------' 

Fig. 4 - Holding Armature Assemb1y 



2.02 When ordering piece parts for 
replacement purposes give both 

the number and the name of the piece 
part. For example, "P-474115 Retain­
ing Spring." Do not refer to the B.S.P. 
number, or to any information shown 

Holding Off-Normal 
Switch Spring Assemblies 

See Fi. 3 
Coded "D" Spec. Bracket Clamp Medium Type Type 
300A - P-457499 P-454173 P-290313 
- D-97283 - P-454173 P-290328 

JOOC - P-457501 P-454175 P-290313 
- D-97285 - P-454175 P-290328 

300D D-97286 Note 1 Note 1 P-290319 
300E - P-298979 P-454592 P-290313 - D-97287 - P-454592 P-290328 
300H - P-457499 P-454173 P-290313 - D-97290 - P-454173 P-290328 
JOOJ - P-457501 P-454175 P-290313 - D-97291 - P-454175 P-290325 
JOOK - P-457499 P-454173 P-290313 
- D-97292 - P-454173 P-290325 

JOOR D-97297 P-457501 P-454175 P-290322 
JOOS D-97298 #P-472751 tP-464441 P-290322 
300T D-97299 Note 2 Note 2 P-290319 
JOOU D-97300 P-457496 P-454170 P-290322 
300W D-97301 P-457506 P-455887 P-290316 
JOOY D-97302 P-457499 P-454173 P-290322 
JOOAB - P-457506 P-455887 P-290316 
JOOAC - P-457851 - P-290313 
JOOAD - P-298728 - P-290313 
300AE - Note 3 Note 3 P-290319 
301A - $:P-472751 tP-464441 P-290313 - D-98093 P-472751 tP-464441 P-290328 
JOlC - P-457501 P-454175 P-290313 
- D-98095 - P-454175 P-290328 

301D - #P-472751 tP-1,64441 P-290313 - D-98096 #P-472751 tP-464441 P-290328 
301E - P-457li99 P-/1-54173 P-290313 - D-98097 P-457499 P-454173 P-290328 
JOlF - P-457497 P-454171 P-290313 - D-98098 P-457497 P-454171 P-290328 
301G - P-457497 P-454171 P-290313 - D-98099 P-457497 P-454171 P-290328 
301J - P-457498 P-454172 P-290313 - D-98101 - P-454172 P-290328 
301K - P-457499 P-454173 P-290313 - D-98102 - P-454173 P-290328 
3011 - P-298978 P-454170 P-290313 - D-98103 - P-454176 P-290328 
301M - P-457851 - P-290313 
301N - P-457498 - P-290313 
301P - P-298728 - P-290313 
JOlR - P-457499 - P-290313 
301S - P-457997 - P-290313 
301T - P-457506 - P-290366 
301u - P-457499 - P-i<)().313 
302A - P-457501 P-454175 P-290313 
302B - P-298728 - ·p-290313 
303A - P-457499 P-454173 P-290313 
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in parenthesis following the piece part 
numbers. 
2.03 The following is a list of numbers 

and corresponding names of piece 
parts which are not common to all JOO, 
JOl, 302 and 303 type switches. 

Holding Ma~net Selecting Selecting 
See 2.0 Off-Normal Magnet 

Short Long Res. Spg.Asrem. 
P.P.No. Res. 

(Ohms) (0~ 
P-290312 P-290314 1570 H-464444 P-454224 600 
P-290327 P-290329 1940 ♦P-464444 P-454224 600 
P-290312 P-290314 1570 t-P-464444 P-454224 600 
P-290327 P-290329 1940 t-P-464444 P-454224 600 
P-290318 P-290320 330 P-454594 P-454602 240 
P-290312 P-290314 1570 P-455481 P-454224 600 
P-290327 P-290329 1940 P-455481 P-454224 600 
P-290312 P-290314 1570 :t-P-464444 P-454224 600 
P-290327 P-290329 1940 t-P-464444 P-454224 600 
P-290312 P-290314 1570 4-P-464444 P-454224 600 
P-290324 P-290326 1480 t-P-464444 P-454224 600 
P-290312 P-290314 1570 H-464444 P-454224 600 
P-290324 P-2Q0126 1480 t-P-461...I...l..I... P-1...i:.1. ?21.. f,()() 

P-290321 P-290323 1250 t-P-11-64444 P-454224 600 
P-290321 P-290323 1250 P-455483 P-454224 600 
P-290318 P-290320 330 P-455482 P-454221 43 
P-290321 P-290323 1250 P-455481 P-454224 600 
P-290315 P-290317 200 P-454075 P-454222 157 
P-290321 P-290323 1250 P-455481 P-454224 600 
P-290315 P-290317 200 P-455481 P-454222 157 
P-290312 P-290314 1570 P-454075 P-454224 600 
P-290312 P-290314 1570 H-4644t P-454224 600 
P-290318 P-290320 330 P-4554 2 P-454221 43 
P-290312 P-290314 1570 :t-P-4t>4444 P-454224 600 
P-290327 P-290329 1940 t-P-464444 P-454224 600 
P-290312 P-290314 1570 t-P-464444 P-454224 600 
P-290327 P-290329 1940 4'-P-464444 P-454224 600 
P-290312 P-290314 1570 t-P-464444 P-454224 600 
P-290327 P-290329 1940 t-P-464444 P-454224 600 
P-290312 P-290314 1570 P-455481 P-454224 600 
P-290327 P-290329 1940 P-455481 P-454224 600 
P-290312 P-290314 1570 P-455483 P-454224 600 
P-290327 P-290329 1940 P-455483 P-454224 600 
P-290312 P-290314. 1570 t-P-466075 P-454602 240 
P-290327 P-290329 1940 t-P-466075 P-454602 240 
P-290312 P-290314 1570 P-455481 P-454224 600 
P-290327 p:..290329 1940 P-455481 P-454224 600 
P-290312 P-290314 1570 t-P-464444 P-454224 600 
P-290327 P-290329 1940 t-P-464444 P-454224 600 
P-290312 P-290314 1570 P-455481 P-454224 WO 
P-290327 P-290329 1940 P-455481 P-454224 600 
P-290312 P-290314 1570 P-454075 P-454224 600 
P-290312 P-290314 1570 t-P-461...lJ...L. P-454224 600 
P-290312 P-290314 1570 P-294031 P-454224 bUO 
P-290312 P-290314 1570 t-P-464444 P-454224 600 
P-290312 P-290314 1570 P-294031 P-454224 600 
P-290365 P-290367 925 t-P-464444 P-454224 600 
P-290312 P-290314 1570 P-454075 P-454224 600 
P-290312 P-290314 1570 t-P-464444 P-454224 600 
P-290312 P-290314 1570 P-294031 P-454224 600 
P-290312 P-290314 1570 t-P-464444 P-454224 600 
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Holding Off-Normal Holding Ma~net Selecting Switch Spring Assemblies Selecting 
See Fig. 3 See 2. Off-Normal Magnet 

Coded "D" Spec. Bracket Clamp Medium Short Long Reso Spg.Assem. 
P.P.No. Res. 

Type Type (Ohms) (Ohms 
-

- o-15ae64 Note 4 - P-290319 P-290318 P-290320 330 P-455482 P-454221 43 - D-158889 'IP-472751 - P-290313 P-290312 P-290314 1570 P-455482 P-454602 240 - D-158890 ilP-472751 - P-290313 P-290312 P-290314 1570 tP-464444 P-454224 600 - D-158891 i~P-472751 - P-290313 P-290312 P-290314 1570 P-458726 P-458498 34 - D-158892 i P-472751 - P-290322 P-290321 P-290323 1250 p;,.4554$2 P-454602 240 - D-159187 #P-476809 - P-290322 P-290321 P-290323 1250 Note 5 Note 6 -- D-159564 P-298979 - P-290313 P-290312 P-290314 1570 P-458726 P-458498 34 

ff Order as Balancing Spring. Spring mounted with 1 P-294046 Screw. 
t Order as Balancing Spring. Spring mounted with 2 P-219712 Screws. 
f Order as Centering Unit. 

Note 1: No. JOOD and D-97286 Switches: Only positions Oto 5 iaclusive equipped. P-457502 
(Bracket Type) or P-454593 (Clamp Type) Holding Off-Normal Sprinf Assembly for 
positions o, 1, 2, 3 and 5; P-458103 (Bracket Type) or P-454591 Clamp Type) Hold 
ing Off-Normal Spring Assembly for position 4. 

Note 2: No. 300T and D-9729§ Switches: P-457494 (Bracket Type) or P-454168 (Clamp Typ~) 
Holding Off-Normal pring Assembly for positions O, 3, 4, 5, 6 and 7; P-458103 
(Bracket Type) or P-454591 (Clamp Type) Holding Off-Normal Spring Assembly for 
positions 1, 2, 8 and'9• 

Note J: No. iOOAE Switch: Only positions Oto 4 inclusive equipped. P-458102 (Bracket 
Type or P-298723 (Clamp Type) Holding Off-Normal Spring Assembly for positions 0 
and 4; P-458103 {Bracket Type) or P-454591 (Clamp Type) Holding Off-Normal Spring 
Assembly for positions 1, 2 and 3. 

Note 4: D-158864 Switch: Only positions Oto 5 inclusive equipped. P-458102 (Bracket 
Type) or P-298723 (Clamp Type) Holding Off-Normal Spring Assembly for positions 0 
1 and 5; P-458103 (Bracket Type) or P-454591 (Clamp Type) Holding Off-Normal 
Spring Assembly for positions 2, 3 and 4. 

Note 5: D-159187 Switch: P-466075 Centering Unit for positions O and l; P-455483 Select-
ing Off-Normal Spring Assembly for positions 2 to 9 inclusive. 

Note 6: D-1~,l~ Switch: P-454602 Selectin! Magnet (240 ohms) for positions O and l; 
P-4 2 Selecting Magnet {600 ohms for positions 2 to 9 inclusive. 

2.04 Horizontal Strap 6ing: When ordering 
a complete switc for replacement 

purposes order by switch code and, if 
strapping is wanted, specify the desired 
strapping in the order. 

2.05 Vertical Units: If a vertical unit 
is required for a 300, 301, 302 or 

303 type switch and a suitable spare 
vertical unit is not available locally, 
replace the entire switch with one of a 
later design {304, 305i 306, 307 or 308 
type switch) whicn wil be supplied auto­
matically when an order is received for a 
,JOO, 301, 302, or 303 type switch. This 
is due to the fact that the·vertical units 
for the 300, 301 302 and 303 type switches 
have been rated frmanufacture discontinued." 
The vertical units of the replaced switch 
can then be used to fill future needs for 
spare parts on other 300, 301, 302 and 303 
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type switches. Vertical units of the 300, 
301, 302 and 303 type switches of the same 
number of wires are interchangeable if the 
proper holding off-normal spring assembly 
or balancing spring and holding magnet are 
used. However, vertical units having 
armature retaining lug and lower retaining 
spring should not be interchanged or mixed 
on the same switch with vertical units 
having both upper and lower retaining 
springs because of interference between 
holding off-normal spring assemblies and 
differences in holding magnet winding 
terminals. 

2.06 Holding magnets are available in 3 
lengths to facilitate the selection 

of a magnet of the proper length to insure 
that the magnet is underflush of the pole 
pieces by Min •• 002", Max •• 005"• Magnets 
of each length should be ordered so as to 



P-3 Sl '261 Washer 
(Required only where 
initially furnished) 

Holding Armature 
Assembly (See Fig,41---#+---~ 

Holding Uff-Normal 
Spring Assembly 
( See Fig. 3 )-----ttt-HA~~~~l~ 

P-351261 Washer 
(Required only where 
initially furnished)----tt+c::~J;:_:;;;:;;;;:,Jfl====n 

Spacer 
(Terminal Spacer) 

P-465847 
P-465846 
P-465845 
P-465844 

For Switch 

3 Wire 
4 \'lire 
5 Wire 
6 Wire 

Fig. 5 - Terminal Side of Switch 

permit the selection of the proper magnet 
required for replacement. !J'.iagnets with I 
or without front spoolheads may be used 
interchangeably. .J 

3, REPLACEMENT -PROCEDURES 

3.01 List of Tools, Gauges and Materials 

Code or 
s:eec. No. Description , 

~ 
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P-464429 Selecting 
Finger--------1:~IJI!~ 

P-464520 

Holding Magnet 
(See 2.03)----~ 

P-456519 Guard r (For all 301;302 and 
303 type switches and 
for D-98093,D-98095, 
D-98096, D-98097, 
D-98098, D-98099, 
D-98101, D-98102, 
D-98103, D-158890, 
D-158891,D-159187 ann 

L. D-159564 switches i 

P-246093 ScreH--~ 

Fig. 6 - Guard and Selecting Finger 

Code or 
Spec. No. Description 

KS-14164 No. 4 Artists Show Card 
(or re- Brush 
placed 
R-1575) 

Soldering Copper 

Smooth Cut Fiie 

43 3/16 11 and 1/4" Hex. Open +-

6-1/2 11 P-Long Nose Pliers 

5" Diagonal Pliers 
Double End Flat Wrench 

206 30° Offset Screwdriver 

207 90° Offset Screwdriver 

373D Contact Burnisher Holder 

418A 5/16 11 and 7/32 11 Hex. Open 
Double End Flat Wrench 

485A Smooth Jaw Pliers 

538A 9/32" Hex. Offset Socket 
Wrench 

539A 1/4" Hex. Open Double End 
Wrench 

541A 1/4" 12 Point Double End 
Box Wrench 

544A 1/4" Hex. Offset Socket Wnmch 

KS-2993 Flat Brush 

R-1051 611 Pillar File 

KS-14220 
List 1 
List 7 

+- List 14 
(or the 
replaced 
7/16 11 

Wrench 
Billings 
and Spen-
cer Co. 
No. 752C) 
Gauges 

131A 

R-8550 

P-243664 

P-243667 

4" Regular Screwdriver 

Wrench consisting of I 
Sliding 11T11 Handle 
611 Extension Bar 
7/16 11 Socket 

Thickness Gauge Nest 

611 Steel Scale 

.002 11 Feeler (Part of 
KS-6909 Thickness Gauge Nest) 

.005 11 Feeler (Part of 
KS-6909 Thickness Gauge Nest) 
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Code or 
Spec.No. 

Materials 

KS-8559 

Description 

Lubricant 

No. 320 Aloxite Cloth 

No. 22 Bare Tinned Copper 
Wire 

Varnish Vehicle (Part of 
D-159194 Aluminum Enamel) 

3.02 No replacement procedures are speci-
fied for screws or other parts 

where the procedure consists -0f a single 
simple operation. 

3.03 Soldering of strap leads when neces­
sary, shall be done in accordance 

with Section A502.008 covering soldering 
on crossbar switches and 245 type relays. 

3.04 After making any replacement of 
parts of 300 or similar type switch, 

the part or parts replaced shall meet ~he 
readjust requirem~nts involved as speci­
fied in Section A4)$.675 Covering this 
apparatus. Other parts whose adjustments 
may have been disturbed by the replacing 
operations shall be checked to the test 
requirements and an overall operation 
check shall be made of the switch before 
restoring the circuit to service. 

3.05 Switches on Unit Mountings: In some 
cases, all the apparatus of a cir­

cuit including a 300, 301, 302 or 303 
type switch is mounted on unit mounting 
bars and the circuit is mounted as a unit 
on the framework. To facilitate mounting 
the unit, the switch shown in Fig. 2 has 
cutouts in the frame for clearing the 
heads of the screws used to fasten the unit 
mounting bars to the framework. If a 
switch of the type shown in Fig. 2 is to 
be replaced by a new switch of the type 
shown in Fig. 1 which does not have cµt­
outs in the frame, it may be necessary to 
remove the unit mounting screws which 
would interfere with the proper mounting 
of the new switch and to use one or more 
of the switch mounting screws to mount 
both the switch and the unit mounting bar 
on the framework. In this case, it will 
be necessary to use a longer screw to 
mount the switch and the unit mounting bar 
and it may be necessary to drill clearance 
holes through the unit mounting bar to 
permit the screws to properly enter the 
hole in the framework. 

- 3.06 Selecting Bar: If the switch is 
- equipped with a guard, remove i~. 

Loosen the pivot screw lock nut at the 
annature end of the selecting bar with the 
No 539A or the No. 418A wrench depending 
up~n whether 1/4" (earlier type} or 5/16 11 

(later type) nuts are used. Turn the 
pivot screw out sufficiently with the 
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r No. 43 wrench to free the selecting bar.and 
remove the selecting bar. Before mounting 
the new selecting bar, dip a piece of 
No. 22 bare tinned copper wire into KS-8559 
lubricant to a depth of approximately l/4" 
and quickly remove the wire. Apply the 
drop of lubricant retained on the wire in 
the bearing hole at one end of the select­
ing bar and another drop of lubricant in 
the bearing hole at the other e~d of the 
selecting bar. Hold the selecting bar 
so that each selecting finger will enter 
between the proper actuating spring and 
holding bar. Gently move the selecting 
bar toward the switch until in position, 
taking care that the selecting_armatu:e 
stud enters between the centering springs 
of the selecting off-normal spring assem­
bly. Turn the pivot screw into the_select­
ing bar and when the selecting bar is 
properly positioned, securely tighten the 
pivot screw lock nut. If the guard was re-

Lmoved, remount it. 

3.07 Selecting Finger: Remove the select-
ing bar as covered in 3.06. Remove 

the old selecting finger by pulling it off 
with the long nose pliers. Use the 
No. 373D contact burnisher holder to aid 
in installing the new selecting finger as 
follows: Remove the chuck adjusting nut 
from the chuck of the burnisher l10lder and 
pry the jaws of the chuck open slightly wit'.-. 
the blade of a screwdriver so that the coil 
portion of the selecting finger will enter 
the chuck. Place the selecting finger in 
the chuck of the contact burnisher holder 
so that the straight portion of the finger 
enters the handle of the holder and so that 
about 2 or 3 turns of the coil portion of 
the fin~e·r will be engaged by the chuck. 
About 1/4" of the coil will project outside 
the chuck. Then put the chuck adjusting 
nut in position and lightly tighten the 
nut, taking care not to crush the coil 
portion of the selecting finger inside the 
chuck. Screw the selecting finger onto the 
selecting finger mounting stud and turn the 
finger until the end turn of the coil 
bottoms firmly against the selecting bar. 
Loosen the chuck adjusting nut and remove 
the contact burnisher holder. Make sure 
that there are 5 to 7 free turns of the 
coil portion of the selecting finger beyond 
the free end of the selecting finger mount­
ing stud. If there are less than 5 or more 
than 7 free turns of the coil, remove the 
selecting finger and install another finger 
as above. Determine the length of the ad­
jacent selecting finger by means of the 
R-8550 steel scale and cut the tip of the 
new selecting finger off with the 511 diagonal 
pliers so that the new finger is the s.ame r length as the adjacent finger. Remove any 
burrs from the tip of the selecting finger 
by looping a piece of No. 320 aloxite cloth 
over the finger and drawing it over the 
tip several times until the burrs are re-

l. moved. 



Coil Spring·---------

Selecting Finger----------i~, 

Coil Portion of 
Selecting Finger·--------. 

Selecting Finger 
Mounting Stud----------.. 

Selecting Bar-------~ 

Fig. 7 - Method of Assembling Coil Spring 
on Selecting Finger 

Thread the loop end of a new coil spring 
onto the selecting finger, taking care to 
place the proper side of the loop toward 
the coil portion of the finger as il­
lustrated in Fig. 7. Force the coil 
spring over the tip of the selecting 
finger and push the spring onto the select­
ing finger, being careful to avoid personal 
injury due to the sharp tip of the 
selecting finger. Push the coil spring 
on the selecting finger so that the tang 
at the loop end is just inside the coil 
portion of the selecting finger and when 
the coil spring is in position make sure 
it does not bind at the loop end. Remount 
the selecting bar as covered in J.06, ex­
cept that no oil should be placed on the 
pi:vot screws. 

3. 08 • Selecting Magnet: Remove the associ-
• ated selecting bar as covered in J.66. 

Unsolder the leads connected to the magnet 
to be replaced. Remove the magnet clamp-
ing nut with the KS-14220 wrench and re~ -
move the magnet. Substitute the new magnet 
and reassemble the magnet clamping washer, 
if originally furnishedi and nut. Secure-
ly tighten the magnet camping nut ex­
ercising care to align the coil so that 
there is a clearance between the frame 
and the winding terminals. Resolder 
the leads to the proper terminals of the 
magne~.- If the leads are too short re-
place them by leads of sufficient length. 
Remount the selecting bar as covered in J.C4 
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except that no oil should be placed on 
the pivot screws. 

3.09 Selecting Off-Nonnal Spring Assembly 
or Centering Unit: Unsolder the 

leads, if any. Remove the selecting off­
normal spring assembly or centering unit 
bracket mounting screws with the No. 538A 
or the No. 544A wrench depending upon 
whether 9/32" (earlier type} or 1/4 11 +-, 
(later type) head screws are used. When 1 
the switch is mounted in the tenninating 
sender casing it may be necessary to 
loosen and move the switch (the small 
distance that the slots allow} to provide 
room in which to remove the screws. Re- +3 
move the spring assembly and mount the 
new spring assembly on the switch. When 
the spring assembly is properly positioned, 
securely tighten the mounting screws. Re­
solder the leads, if any, to their proper 
terminals. 

J.10 Holding Off-Nonnal Spring Assembly: 
Unsolder the leads to the holding 

off-nonnal spring assembly. From the 
terminal side of the switch loosen the 
spring assembly bracket mounting 11ut with 
the No. 541A wrench or the mounting screw 
with the 4" regular screwdriver. Mount 
the new spring assembly and securely 
tighten the mounting screw. Resolder the 
leads to their proper term!.nals. 

J.11 Balancing Sprin~: Where a balRncing 
spring is provi ed in place of a 

holding off-normal spring assembly, re­
move the balancing spring mounting screws 
with the Nos. 206 and 207 offset screw­
drivers. Substitute the new part, secure­
ly tightening the mounting screws. 

J.12 Vertical Unit: Remove the selecting 
bars as covered in 3.06. Unsolder 

the necessary crosspoint strap wires as 
covered in Section A502.008 covering 
soldering strap wires of JOO and similar 
type switches. Unsolder the wiring to the 
holding magnet. Where a holding off-no:nnal 
spring assembly is provided, loosen the 
holding off-normal spring assembly bracket 
mounting nut or screw as covered in J.10 
and dismount the spring assembly, taking 
care not to damage the wiring to the 
spring assembly. Remove the vertical unit 
mounting screws with the 4" regular screw­
driver after which remove the vertical 
unit. If the vertical unit is equipped 
with a balancing spring instead of a hold­
ing off-normal spring assembly, remove the 
balancing spring mounting screws with the 
4" regular screwdriver. Remove the balanc­
ing spring and transfer it to the new 
vertical unit. Mount the new vertical unit 
on the switch. In the case of 6 wire 
switches, locate the vertical unit so that 
there is at least 1/32" clearance between 
the new vertical unit and all parts of 
adjacent vertical units. When properly 
positioned, securely tighten•the vertical 
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unit mounting screws. Remount the hold­
ing off-norrn[!-1 spring asser.ibly, if pro­
vided. Resolder the strap wires as 
covered in _Section A502.008 covering 
soldering of strap wires on 300 and 
similar type s·.dtches. Resolder any other 
leads which were removed. Remount the 
sel13cting bar as covered in 3 .06, except 
that no oil should be placed on the pivot 
screws. 

.3 .1.3 Multiple St.rio Terminal Spacer: Re-
move the old spacer with a pair of 

long nose pliers. Unsolder the wires from 
the multiple strip terminals and remove all 
excess solder from the terrnin~ls. Hold 
the new spacer so that the wide surfaces 
are horizontal and carefully push the 
spacer into position between the two rows 
of terminals with a screwdriver blade so 
the spacer enters the rounded portions of 
the slots in the terminals. Rotate the 
spacer so the wide surfaces are vertical, 
taking care that the terminals enter the 
proper slots in the spacer. Resolder the 
wires to their proper terminals. 

J.14 Holding Armature and Holding Bar As-
sembly - . All Switches Except 6 Wire. 

Switches: To remove the holding armature 
and holding bar assembly, push the lower 
retaining spring clear of the armature, 
taking care not to distort the spring. At 
the same time draw the lower end of the 
armature fol'W'ard until free of the armature 
retaining lug or retaining spring. Move 
the assembly downward and forward until 
free of the vertical unit. If only the 
armature is being replaced, remove the 
holding bar mounting screws with the 4" 
regular screwdriver and transfer the hold­
ing bar to the new armature. Reassemble 
the holding armature assembly in the 
vertical unit by placing the upper end 
of the holding armature beneath the 
armature retaining lug or the upper re­
taining spring. Push the lower retaining 
spring to the left and gently move the 
armature into position. If any of the 
requirements for the vertical unit speci­
fied in Section A4J8.675 covering this 
apparatus are not met, attempt to correct 
the condition by removing the holding 
armature assembly and shifting the holding 
bar as required. When the holding bar is 
properly positioned, securely tighten the 
holding bar mounting screws and reassemble 
the holding armature assembly in the 
vertical unit. 

.3.15 Holding Armature and Holding Bar As-
sembly - 6 Wire Switches: Proceed 

as covered in 3.14 except that in.some 
cases it may be necessary to remove the 
lower selecting bar to obtain sufficient 
clearance for removing and reassembling 
the holding armature and holding bar 
assembly on the switch. In some cases, 
difficulty may be experienced in reas­
sembling the holding armature and holding 
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bar assembly in the vertical unit because 
of interference of the actuating springs. 
In this case, with the 411 regular screw­
driver, loosen the vertical unit mounting 
screws of the vertical unit in which the 
armature is being reassembled. Also 
loosen the mounting screws of the vertical 
unit to the right and move the vertical 
units away from each other after which the 
armature assembly can be placed in posi­
tion. Then shift the vertical units back 
into their original positions, taking :::are 
to leave at least 1/.32" clearance between 
all parts of adjacent vertical units. 

3.16 Holding Magnet: Remove the holding 
armature and holding bar assembly 

as covered in J.14 and 3.15. Unsolder 
the leads connected to the magnet. Re­
move the magnet clamping nut with the 

-+ KS-14220 wrench and remove the magnet. 
Substitute a new medium length magnet, 
reassemble the clamping washer and nut 
and securely tighten the clamping nut 
exercising care to align the coils so that 
there is a clearance between the frame 
and the winding terminals. Place a blade 
of the No. 131A thickness gauge nest 
across the pole pieces so it can be used 
as a straightedge and, by means of the 
P-24.3664 and P-24.3667 feelers make sure 
that the core of the holding magnet is 
underflush of the pole pieces by Min •• 002", 
Max •• 005 11 over the entire width of the 
core. If these conditions are not met, re­
move the magnet as covered above and sub­
stitute a longer or shorter magnet as re­
quired, It is desirable to have the under­
flush toward the minimum value to permit 
easier application of the electrical re­
quirements. Occasionally, the core of the 
"short" coil holding magnet may be too 
long to meet the underflush condition. 
When this occurs the paleface of the core 
should be carefully filed down. Where 
filing is necessary, remove the short coil 
from the vertical unit as covered above. 
Then with a smooth cut file, file down the 
paleface of the core slightly taking care 
that the paleface surface remains perpen­
dicular to the core length. Remove any 
filings from the magnet with the KS-299.3 
brush. Reassemble the magnet and check 
the underflush condition as covered above. 
It is satisfactory if all parts of the 
core paleface are between .002" and .005" 
underflush. If necessary, repeat the 
above filing operation until the minimum 
clearance is met. When the underflush 
~OnQition is satisfactory protect the core 
from rusting by applying a thin coating 
of the varnish vehicle of D-159194 aluminum 
enamel over the surface of the paleface 

-+ with the KS.~14161+ brush. Allow the varnish 
to dry thoroughly. (This varnish requires 
approximately 4 hours to dry.) When re­
placing a holding magnet marked "Special 
Short", file the core paleface of a short 
-coil as covered above. Reassemble the 
holding armature and holding bar assembly 
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as covered in J.14 and J.15 and resolder 
the leads to the proper terminals of the 
magnet. 

J.17 Retaining Spring: Loosen the re-
taining spring mounting screw with 

the No. 51;1A wrench and remove the spring 
taking care not to turn the screw out 
because difficulty may be experienced in 
reassembling the screw in the hole. Sub­
stitute the new spring and securely 
tighten the mounting screw. In some 
cases it may be necessary to remove the 
top selecting bar as covered in J.06 to 
obtain better movement of the wrench. 

Caution: In ti$tening the retain­
ing s~ring mounting screw, 
exercise extre1.1e care not to 
twist the head off the screw. 

3 .18 S Screw Ex-
2 an 

0 : Remove the retaining 
spring as covered in J.17. RemovP. the 
retaining spring mounting screw and 
washer with the No. 541A wrench. To start 
the new screw into position in the vertical 
unit, proceed as follows: Remove the 
holding armature and holding bar assembly 
as ·covered in 3 .14 and 3 .15. Hold the 
flat side of a clean R-1051 6" pillar file 
against the core of the holdine magnet so 
that the pole-piece contacts the file at 
a point about 1/2" from the end of the 
file. Energize the holding magnet a few 
seconds so as to magnatize the file. Place 
the washer on the retaining spring mount­
ing screw. Place the head of the screw 
on the magnetized file and carefully 
place the tip of the screw in the hole in 
the vertical unit. Tilt the file slightly 
so that it contacts the edge of the screw 
head and push or pull on the file so as 
to rotate the screw in the direction 
necessary to start the screw. Tum the 
screw in a few turns. Reassemble the re­
taining spring as covered in 3.17. Re­
assemble the holding armature and holding 
bar assembly as covered in J.14 and 3.15. 

J.19 S rin 
2 an e 

Switches: rocee as covered in • 8 
except in replacing the screw, hold the 
tip of the screw in the hole in the 
vertical unit with the magnetized file 
and use the No. 418A wrench to turn the 
screw into the hole. If difficulty is 
experienced because of insufficient space 
between the vertical units, loosen the 
vertical unit mounting screws and shift 
the vertical units farther epart as 
covered in 3.15. 

J.20 Guard: Loosen the guard mount1ng 
's"crews with the 4" regular screw­

driver. Mount the new guard and securely 
tighten the mounting screws. 

SECTION A508.44~ 

J.21 Armature Positioning Spring: ~o 
remove the armature positioning 

spring, grasp the tab which is to the 
right of the vertical unit mounting lug 
with the No. 485A pliers as shown in Fig.8. -
Then twist the tab slightly to the right 
to clear the vertical unit mounting lug 
and at the same time pull the spring 
forward until clear of the vertical unit. 
\'/hen removing the armature positioning 
s~ring from the vertical unit mounted 
behind the selecting bar guard, exercise 
care not to damage the spring by snag~irtg 
it on the guard. 

----------Vertical Unit 
- \ Mounting Lug 

_ ~-----No. 1•8 5A Pliers -

-~~i'-'~=~.;=:,-----,,d"--------"--------Tab 

------7~-◄~'-------Armature 
Hetaining Lug 

.,__ ______________ Armature 

·"" Positioning Spring 

~Holding Armature 

Fig. 8 - Method of Removj_ng Armature 
Positio~ing Srring 

,------------------Notch 
~-----------Armature 

Positioning Spring 

--------vertical Unit 
Mounting Lug 

~-----------Tab 

'--------,Point (A) 

+---- 1fo. 485A Pliers ., 

Fig. 9 •· i•lethod oi' 1,:ou.,ting Armature 
Positioning Spring 
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SECTION A508.441 

3.22 To mount the new armature position-
ing spring grasp it with the No. 485A -

pl\ers as shown in Fig. 9 and push it 
straight onto the vertical unit until the 
notched portion of the spring engages the 
frame of the vertical unit and the tab 
locks behind the vertical unit mounting 
lug. Then while still grasping the spring 
with the pliers check whether it is 
locked on the vertical unit by attempting 
to pull the spring forward. If properly 
locked the spring will stay on the vertical 
unit. In some cases the spring may bind 
against the vertical unit mounting lug at 
the point (A), Fig. 9, When this occurs do 
not attempt to force the spring into place 
but shift the pliers to the tab as sho~m in 
Fig, 8 and press the tab inward and t\·tist 
it slightly to the left. Then check as above 
to determine whether the spring is properly 
locked on the vertical unit. 
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REASONS FOR REISSUE 

3. 

6. 

To revise piece part data for the 
selecting off-normal spring assembly 
mounting screw. (Informatibn for 
W.E.Co. covered by C0-136035). 

To amplify ordering information for 
holding magnets (2.06). 

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

To amplify the replacement ~rocedure 
for the selecting bar (3.06). 

To revise the method of removing burrs 
from selecting fingers (3.07). 

To amplify the replacement procedure 
for the selecting off-nonnal spring 
assembly (3.09). 
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