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1 . GENERAL 

1.01 This section provides the shop procedures for the 
maintenance of the GTE Automatic Electric (GTE AE) line 
of rotary dials. These shop procedures cover disassembly, 
reassembly, lubrication. adjustments. and parts lists. 

1.02 This section is reissued to update information on 
the Type 154A dial. Due to extensive changes involved, 
marginal arrows are omitted. Remove the previous issue of 
this section from the binder or microfiche file and replace it 
with this issue. 

2. DESCRIPTION

2.01 Rotary dials may be placed into two categories: 
those with single•contact springs and those with double­
contact springs. The Type 24, 24A36, and 51 dials have 
single-contact springs, while the Type 51A, 52, 53A, 538, 
54A, 54B, and 154A dials (Figure 1) have bifurcated con· 
tact springs. The manufacture-discontinued dials are includ· 
ed in this description only to show the fundamental differ• 
ences between them and the present dials. The associated 
tables and figures referenced also provide a parts break­
down as well as parts compatibility information where ap• 
plicable. 

!YP.e -�� p_i�I.
2.02 The Type 24 dial, introduced in 1924, is a non­
quieted-pawl type dial that can be readily distinguished 
from the others during dial windup since the pawl pro­
duces a series of clicks as it passes over the ratchet teeth. 
The dial housing is not of the die-cast type, the spring 
banks (impulse and shunt) are mounted separately to the. 
rear of the housing, and the fingerstop is an integral part of 
the bearing and stop bracket. The Type 24 dial is no longer 
manufactured. 

:rype -�4_��� _[?i_a[ 

2.03 The Type 24A36 dial, introduced in 1936, provides 
pawl quieting by placing a flat spring over the pawl tip, that 
cushions its impact against the te.eth of the ratchet gear. 
(The Type 24A36 dial also contained pawls that were si­
lenced by a piano-wire-type spring.) Other characteristics of 
the Type 24A36 dial are the same as those mentioned for 
the Type 24 dial. During dial windup, a definite series of 
clicks is heard, but the clicks are not as pronounced as 
those during windup of the Type 24 dial. The Type 24A36 
dial is no longer manufactured. 

2.04 The Type 51 dial, introduced in 1951, provides si­
lencing through the use of a friction-type pawl lever (lo• 
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Figure 1. D ial Types 51 Through 154A. 
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cated between the ratchet gear and the spider) that is 
push(,-d ahead by the pawl and by the contour of its contact 
edge, thereby keep ing the pawl from engaging the teeth 
during dial windup. The three types of dials just mentioned 
have a diamP.ter or 3 inches, use single-contact springs, and 
arc equipped with 0-78540 fingerwheels. The Type 5 1 d ia l 
base is made of die-cast aluminum. The spring mountings 
and bearing bridge are integral parts of the base. The Type 
51 dia l is no longer manufactured. 

2.05 The Type 51A dial , introduced in 1954, is similar to 
the Type 51 d ial except that it has double -contact impulse 
and shunt springs. Tapped bosses in the base provide for 
mounting an acry lic (plastic) dust cover. Later models of 
the Type 51A dial were provided with two 7/32-inch slots 
for mounting the dust cover. A variety of fingerwhecls have 
been used with this dial. The Type 5 1A dial is no longer 
manufactured. 

2.06 The Type 52. 53A, and 53B dia ls have a mechan ism 
similar to that o r the Type 51A dial. They differ in that an 
external number plate with a d iameter of 4-1 /4 inches is 
used. The Type 53A dial is equipped with an additiona l 
cam and spring assembly that is used for party identifica ­
t ion of Type A SATT insta llations. The Type A can is an 
acetal (plastic) cam that has three removable (or adjustab le) 
pulse pins that provide for programming the pu lse pin 
arrangement on the job according to the party ident ifica­
t ion requiremen t of the ind ividual station. The Type 53B 
d ial is similarly equipped except that the additional cam 
provides a single ident ification pulse for use in Type B 
SATT offices. Party identification depends upon placement 
of the one-lobe cam. Type 52, 53A. and 538 dials have 
screw-type terminals to accommodate leads with spade lugs. 
Type 52F. 53AF, and 53BF dials have termina ls of the 
wire-wrapping variety, denoted by the suffix letter F in the 
type number. 

TYP:-.~~~ ._ ~~~f: an~ _54~~ _Dia(s_ 

2.07 The Type 54, 54AF, and 54BF dia ls (Type 54 was 
introduced in 1960 on the Type 182 STARLITE Tele­
phone Set) are nominal 3-inch-cliameter dials simi lar to the 
Type 51A dial, but are equipped with a rectangular num· 
ber plate and integral electroluminescent lamp. The die-cast 
base is not interchangeable with those of other types of 
dia ls because the flange height is reduced to accommodate 
the lamp. Terminals of the wire -wrapping variety are used. 

2.08 In 1974 .the Type 51 through 54 d ials were rede• 
signed. The worm wheel and pinion are plastic and accept 
a new impulse cam. The bearing and stop bracket accom• 
modate the new worm whee l and pin ion, and assembles to 
the revised dial base. The pawl is now plast ic with an inte• 
gral pawl spring. The pawl is fastenP.d to the pawl plate by a 
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modified pawl pinion. The pawl plate is staked to the ma in 
shaft. The shunt cam and hub are made of aluminum. 
These changes are effect ive with dial assemblies manufac­
tured after January 1974. Figure 2 shows an exploded view 
of the components and mechanisms associated with Type 
52 through 54 dials . Figure 3 provides the part numbers for 

the components and a compatihil ity list. 

!_YP_e_l_~~~ _qi31( 

2.09 The Type 154A dial (introduced in 1968 on the 
Type 980 Dial-in-Handset) is a smaller dial. distinctly dif­
ferent from the older Type 52 dial. In this miniature dial, 
both the pawl stop and the fingerstop arc movable . A se t of 
red uc ing gears provide unique shunting, and most of the 
component parts are mounted between two plates. Four 
plastic gears and three shafts run in plastic bearings. An op­
tional electro luminescent lamp can be provided to light the 
dia l. 

2.10 The Type 154A m,n,ature dia l has also been 
changed. The baseplate now has a molded plastic center sec­
tion. A lab has been added to the finger stop to prevent 
overriding. The bushing is plast ic and combined with the 
disc. The gear shunt cam is plastic and does not require an 
inserted metal shaft. The worm of the governor assembly is 
made of nickel-silver, and the hub is integrated with the 
worm. The governor cup is acetal and has an integral snap 
for mounting. The impulse spring-stop is now part of the 
bearing plate. The bearing screw is aceta l. and the bearing 
nut is aluminum. Figure 4 shows an exploded view of com­
ponents and mechanisms associated with the Type 154A 
dial. Table 1 provides a description and part number for 
each circled item show,, in the figure. Certa in items in Ta• 
b le 1 are optional; therefore, determine if the option is re• 
quired before selecting or ordering specific items. These 
changes are effective with dial assemblies man ufactured af­
ter January 1975. 

Other Dials .... .. . . . 

2.1 1 All dia ls covered in this section are of the delayed­
impulse type; however, other dial variations exist (nonde­
layed impulse, normally open, etc), but these are primarily 
for industrial use and consequently will not be cov­
ered. Table 2 lists the different characteristics of dials man­
ufactured by GTE AE. 

3. INSPECTION 

3.01 Dia ls returned for maintenance should first be 
thorough ly inspected to determine whether any faults exist 
that can be readily detected pr ior to performing any adjust· 
ments or replacements on the dial. An overall visual inspec­
tion should include checking the dial for dirt and grime, 
bent impulse springs , bent fingerwheel , loose wire termin­
als, misaligned govenor wings, and proper functioning of 
the main spring and shaft assembly. The fingerwheel should 
be rotated several t imes whi le inspecting operat ion of the 
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ITEM PART NO. 
NO. 

1 D 490202 D 

2 D 781050 A 

3 D 17695 A 

4 D 33131 A 

5 HD 530054 A 

6 D 94161 A 

7 D 65511 F 

8 D 17693 A 

9 D 65599 A 

10 D 110042 B 

11 D 750355 A 

12 D 76313 C 

13 D 46743 A 

14 D 64061 B 

15 D 27095 A 

16 D 17696 A 

17 HD 765400PB05 

18 HD 765256PM04 

19 D 781020 A 

20 D 77459 A 

21 D 17698 A 

22 D 83 167 A 

23 D 82169 A 

24 HD 430005 A 

25 D 43046 A 

26 D 34021 A 

27 D 17700 A 

28 D 735572 A 

Table 1. Type 154A Dial Parts List. 

QUANTIT Y DESCRIPTION INTER· 
CHANGEABLE 

1 Fi ngerwheel cover Yes 

1 F ingerwheel Yes 

1 Spring washer Yes 

1 Finger stop No 

1 Number plate 

1 Electroluminescent lamp Yes 

2 Retaining ring Yes 

1 Washer spring Yes 

1 Molded d isc Y es 

1 Main spring Yes 

1 Sintered bushing Yes 

1 Bearing screw Yes 

1 Pinion and wormwheel assembly Yes 

1 Governor worm assembly Yes 

1 Governor cup Yes 

1 Neoprene washer No 

2 4-24 x 5/1 6 standard screw 

1 2-56 x 1/4 standard screw 

1 Bearing-plate assembly No 

1 Nut 0 .073 to 0.075 inch Yes 

1 Lock washer0.147 x 0.18 inch Yes 

1 Impulse cam Yes 

1 Hub-hex 0.250 inch Yes 

1 Shunt gear Yes 

1 Molded ratchet and gear 

1 Pawl-shaft assembly (shown in 
Figure 4 with split sha f t) Yes 

2 Flat washer 

1 Base and spring pileup assembly No 
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Figure 4. Exploded View of Type 154A Miniature Dial. 
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governor, pulse cam, and pulse and shunt springs. Check for 
any out-of-round condition of the main shaft assembly. Re• 
move the escutcheon assembly, fingerwheel, and dial plate, 
and examine the pawl lever silencer (when used), pawl 
ratchet, pawl spring, and ratchet and worm gear assembly 
on the front of the dial. Check and replace the number 
plate if faded or chipped. Rotate the shaft assembly and 
check for slippage between the pulse cam and worm gear as­
sembly. Verify that the f iber or plastic buffers are in place 
and secure on the middle impulse spring and operat ing 
shunt spring. 

4. DIAL TOO LS AND MATERIALS 

4.01 The fo llowing tools and materials are required for 
maintaining dials: 

(a) Medium-sized thin-bladed screwdriver (577732). 
(b) Escutcheon tool (578885) . 
(c) Dia l wrench (part No. H-25937). 
(d) Cam nut wrench (part No. H-16480). 
(e) Spring adjustment pliers (586205). 
(f) Small Phill ips screwdriver (577741 ). 
(g) Th ickness gauge (part No. H-26795-50). 
(h) Gram gauge 50-0-50 (582135). 
(i) Artist's brush (sable 580453). 
(j) Flat paint brush ( 1 i nch or smaller, 571482). 
(k) Fingerwheel removal tool (578922). 
(I) Several clean lint-free cloths. 
(m) Mild soap. 
(n) Trichforoethylene (for cleaning). 
(o) Standard dial lubricant (specification 5920, 

H-78612-79, 2 oz). 
(p) Replacement parts. 

5. FINGERWHEEL DISASSEMBLY AND INSTAL­
LATION 

5.01 To remove a metal fingerwheel from a dial. the es• 
cutcheon assembly must be removed first. Using the stand• 
ard escutcheon too l or a small pocket screwdriver, perform 
the following: 

(a) Insert the tip, holding the tool parallel to the fin­
gerwheef, between the escutcheon ring and the ace­
tate disc which covers the number card. Pass under 
the edge of the ring at a point even with the 5/JK L 
hole (Figure 5). 

(b) Tak ing care not to scratch the acetate disc. press the 
tip of the tool downward slightly and move it coun­
terclockwise toward the 6/MNO hole. ft should en­
gage the tab of the escutcheon lock. 

(c) Further movement of the tool toward the 7 /PRS 
hole will then force the escutcheon lock counter­
clockwise so that it no longer holds down the tab of 
the escutcheon ring. 
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CHARACTERISTIC 24 24A36 

Spring Contacts Single Single 

Pawl Quieting 
Provision No Yes 

Adjustable Spotter 
Cam (Screw Type) No No 

Pulse Cam with 
Scribe Mark ( 160 or 
120) No No 

Die-Cast Zinc Base No No 

Twin Contact SATT 
Springs NIA N/A 

Separate Bracket 
Mounting for Impulse 
and Shunt Springs Yes Yes 

Removable Separate 
Fingerstop No No 

Types of Telephones Type Type 1A, 
1A and Type 40 
34A3 and 600 

Series 

Table 2. Characteristics of GTE AE Dials. 

TYPE 

51 51A 52 53A 

Single Bifurcated Bifurcated Bifurcated 

Yes Yes Yes Yes 

No No No No 

160 160 160 120 

Yes Yes Yes Yes 

N/A No No Yes 

No No No No 

No No Yes Yes 

Type Type Type Used in 
40, 50 and 40, 50, 80, 85, SATTA 
600 83, 183,95 86, 87, Systems 
Series 600, 700, 80T.90,90M with Type 
890 860A, 100 and 80, 90, 90M 

880, 700 and 100 
881 , 882 186,187 Series, and 
and 863 102A, BOE , BOE 

85EB. and 
85ED 

538 

Bifurcated 

Yes 

No 

120 

Yes 

Yes 

No 

Yes 

Used in 
SATT B 
Systems 
with Type 
80, 90, 90M 
and 100 
Series, and 
BOE 

54 

Bifurcated 

Yes 

Can Be 
Adapted 

No 

Yes 

Yes 

No 

Yes 

Type 
182, 
182A, 
192 and 
SATT 
Systems 

154A 

Bifurcated 

No 

No 

120 

No 

No 

No 

Yes 

Type 
980 
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... 0 z 

(0 
(0 ...., 
c:., 
0 
0 

gJ 
0 

TCI Library: www.telephonecollectors.info



d) Lifting the tip of the tool when lt reaches the 7 /PRS 
hole should raise the entire escutcheon assembly out 
of the depression in the center of the fingerwheel. 

5.02 Once the escutcheon assembly is removed, the metal 
f ingerwheel is removable by performing the following: 

(a) Using a screwdriver with a wide, th in blade, remove 
the screw and the escutcheon lock. 

(b) Lift the fingerwheel off the hub of the shaft. 

NOTE: For a short period, Type 24A36 dials were as• 
sembled by using a D-17574 zinc retaining washer 
and a 540 flathead mach ine screw to ho ld the fin­
gerwheel and escutcheon lock. This-requires a nar ­
row-bladed screwdriver for removal. If a broad-head 
screw is available, set it aside for use in reassembly 
of the d ial, and return the zinc washer to the store­
room for use on dial blanks. 

5.03 To disassemble the metal escutcheon assembly, per­
form the following: 

(a) Hold the assembly rear side up with the fingers of 
both hands and press on the clamping plate with the 
thumbs adjacent to the semicircular indentations on 
its edge (Figure 6) . 

(b) Rotate the plate counterclockwise unt il the indenta• 
tions clear the ridges formed in the edge of the es• 
cutcheon ring , at which time the locking tongue will 
also clear the channel similarly formed for it to en• 
gage. 

(c) Push against the acetate disc with a finger to force 
the disc, number card, and clamping plate out of the 
escutcheon ring, and slide these parts out from un­
der the locking I ug. 

5.04 To install a new num ber card in a metal escutcheon 
assembly, perform the following: 

(a) Wipe the acetate disc to remove dirt and finger 
marks. Replacements should be made for a 
scratched or discolored disc. 

(b) Hold the escutcheon ring with its rear side up and 
insert the edge of the acetate disc under the locking 
lug of the ring at the point where the edge of the 
disc has a long indentation. Lay the narrow indenta­
tion or slot in the opposite edge of the disc over the 
channel formed inside the edge of the ring. 

(c) With a blunt-ended object, such as an eraser end of a 
pencil, snap the disc over the two ridges formed in 
the edge of the ring so the disc seats. 

(d) Insert the number card in the same manner . Its edge 
has two semicircular indentations which allow it to 
clear the ridges in the ring. 

(e) Insert the clamping plate with its concave side up, 
and push down its edges with a thum b to flatten it. 

(t} Once flat, rotate the plate clockwise until its edges 
are caught beneath the ridges in the wall of the es• 
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cutcheon ring, a:1d its locking tongue is seated in the 
channel formed inside the wall . 

5.05 To install a metal fingerwheel on the dial shaft, per­
form the following: 

(a) Position the center ho le of the fingerwheel over the 
shaft hub, aligning the finger holes with the designa­
tions on the number plate. 

(bl Lay the escutcheon lock over the hub so that it sits 
between the two detents located at the 5/JKL and 
7 /PRS positions. 

(c) Insert the screw in the ho le in the hub and drive it 
part way. 

(d) Center the circular portion of the escutcheon lock 
so that it rides free of the lip on the under surface 
of the screw head. 

(e) Tighten the screw. 

5.06 To install the escutcheon assembly on the metal fin• 
gerwheel, perform the following: 

(a} Move the escutcheon lock counterclockwise until it 
strikes the detent. 

(b) Insert the tab on the escutcheon ring into the slot in 
the wall of the depression in the fingerwheel at a 
point just above the finger stop. . 

(c) Press the opposite edge of the escutcheon ring into 
the depression and insert a blade such as that des­
cribed in paragraph 5.01 between the ring and the 
acetate disc. 

(d) Keeping the tool parallel with the fingerwheel and 
taking care not to scratch the disc, insert the tip un­
der the edge of the ring at a point even with the 
7/PRS hole . 

(e) Press the tip of the tool downward slightly and 
move it clockwise toward the 6/M NO hole. It 
should engage the tab of the escutcheon lock, and 
further movement of the tool toward the 5/JKL 
hole will then force the escutcheon lock clockwise 
so that it holds down the tab of the escutcheon ri ng. 

5.07 To remove the chrome escutcheon assembly from a 
D-780697-A acrylic fingerwheel, perform the following: 

(a) Using a small pocket screwdr iver , hold the blade 
paral lei to the fingerwheel and insert the tip of the 
screwdriver between the escutcheon ring and the 
acetate disc that covers the number card. 

(b) Pass the screwdriver tip under the edge of the ring 
at a poin t midway between the 5/JKL and 6/MNO 
holes (Figure 7). 

(c) With the tip of the blade seated against the outer 
wall of the escutcheon ring, gently apply force UP• 

ward and outward until the latch releases with a 
click. Lift the escutcheon assembly clear of the fin• 
gerwheel. 
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5.08 To remove the D-780697-A acryli c fingerwheel, per­
form the fo I lowing: 

(al Select a screwdriver with a blade that is both wide 
and thin. 

(b) Remove the screw and washer and lift off the finger· 
wheel toward the upper left, away from the finger 
stop. 

5.09 To disassemble the chrome escutcheon assembly 
from a D-780697-A acrylic fingcrwhcel, follow the same 
procedure as specified in paragraph 5.03. This is simplified 
somewhat, since the escutcheon locking lug is not in the 
way on the escutcheon ring, but protrudes from the clamp• 
ing plate and makes the latter easier to ro tate . 

5.10 To install a new number card in the chrome escutch• 
eon assembly from a O-780697-A acry li c fingerwheel, fol• 
low the same procedure as specif ied in paragraph 5.04. The 
escutcheon ring has no locking lug, and the long indenta· 
tion in the edge of the acetate disc and number card serves 
no purpose in this assembly. 

5.11 To install a D-780697-A acrylic fingerwheel on the 
dia l shaft, perform the following: 

(al Insert the escutcheon locking plate into the open• 
ings in the rear of the f jngerwheel. 

(b) Holding the locking plate and fingerwheel togehter, 
sl ide the assembly over the pawl plate and under 
the finger stop. 

(c) Al ign the finger hole with the designations on the 
number plate .and position the center opening in the 
locking plate over the hub of the dial shaft. 

{d) Install the washer (with the stamped ci rcle, denoting 
the slightly convex surface, away from the finger• 
wheel) and screw into the hub of the dial shaft. Care 
should be taken so as not to crack the fingerwheel. 

5.12 To install the chrome escutcheon assembly on a 
O-780697-A acrylic fingcrwheel, perform the following: 

{a) Insert the index tab on the escu tcheon ring into the 
slot in the formed ear of the locking plate which 
protrudes through the fingerwheel adjacent to the 
finger stop. 

(b) Press down firmly, with a thumb, between the 
5/JKL and 6/M NO finger holes against th~ acetate 
disc and number card. Listen for a cl ick for proper 
engagement. (l.t may be necessary to use a sma ll 
screwdriver to apply the proper force to engage the 
latch.) . 

{c) Wipe the acetate disc free of fi nger marks. 

5.13 To remove a D-780896-A acryl ic or polycarbonate 
fingerwheel fr.om the dial shaft, perform the following : 

(a) Using a standard fingerplate removal tool, 
H-886316·1, insert the end into the small hole locat· 

(b) 

(c) 

(d) 

(e) 

ed in the ribbed area of the fingerwheel surround ing 
the number card just adjacent to the 6/MNO finger• 
ho le. 
The end of the tool must enter at a slight angle 
aimed toward the 6/MNO finger hole. Once the end 
is seated against the latching lug (F igure 8), push 
gently downward on the wol until the lug is down 
and out of its latching detent {Figure 8). 
Rotate the dia l clockwise past zero unti l the clamp­
ing disc releases. 
Release the fingerwheel and allow it to return to 
rest {zero hole between 8/TUV and 9/WXY on the 
number plate). 
Lift t he fingerwheel toward the upper left away 
from the finger stop. 

NOTE: If the la tch ing lug on t he clamping disc fa ils to 
spring out of its detent when pushed down by the 
escutcheon tool, the zero finger hole wil l not pass 
beyond the finger stop when the dial is wound. In 
thi s case, hold the fingerwheel in the fully wound 
position, insert the tool, and press against lug, while 
turn ing the fingerwheel further in clockwise direc• 
t ion. 

5 .14 To remove the clamping disc from an older dial that 
has been equipped with a O-780896-A acrylic or polycar• 
bonate fingerwheel, use a screwdriver with a blade that is 
both wide and thin to loosen the broad-head screw that 
fastens the clamping disc to the hub on the dial shaft. On 
some dia ls manufactured after May 1964, the clamping disc 
is spot welded in place to accommodate the acrylic or poly• 
carbonate fingerwheel. This type does not have a tapped 
hole in the hub. If such a disc has been damaged, the entire 
pawl plate assembly must be replaced. There is no way to 
replace the defective clamping disc for a removable disc or a 
metal fingerwheel. The later model dials are equipped with 
a clamping d isc that is also spot welded on the hub but 
these types of d ials also have a tapped hole in the hub for 
mounting a removable disc. The damaged clamping disc 
must be pried off the hub with a screwdriver. Then, the 
damping d isc can be replaced by the dial fi ngerw heel kit 
(H-885503·11 which contains a clamping disc, broad-head 
screw and an acrylic or polycarbonate fingerwheel. The 
clamping disc can then be rep laced on the hub and secured 
to the hub by means of the broad-head screw. 

5.15 Before installing a new number card in a 
D-780896-A acryl ic or po lyca rbonate fingerwheel, wipe the 
window area in the center to remove dirt and fingermarks. 
If this area has been scratched or defaced, the entire finger• 
wheel must be replaced. 

5.16 To install a clamping disc on an older dial to adapt 
the O-780896-A acrylic or polycarbonate fingcrwhee l, per­
form the following: 

(a) Position the center hole of the disc over the hub of 
the dia l shaft so the latching tab lies in the upper 
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Figure Sa. Removal . 

PRESS 
DOWN 
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Figure Sb. Installat ion . 

Figure 5. Escutcheon Removal and Installation for the Metal Fingerwheel. 

CLAMPING PLATE 
LOC~ING TONGUE 

CLAMPING PLATE 

NUMBER CARO 

ESCUTC>1EON 
LOCKING LUG 

Figure 6. Escutcheon Disassembly. 

ESCUTC>1EON 
LOCKING LUG 

Figure 7. Escutcheon Removal for the O-780697-A Acrylic Fingerwheel. 
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Figure Sa. Insertion. End of Standard Escutcheon Tool 
Engages Edge of Latch ing Tab and Forces it 
Downward. 

Figure Sb. Withdrawal. Latching Tab Has Snapped into Re­
cess Molded in F ingerwheel Out of Reach of 
Tool. 

Figure 8. Use of Standard Escutcheon Tool, H-886316• I. to Unlatch the D-7S0896-A Acrylic or Polycar• 
bonate F ingerwheel. 

(bl 

left quadrant adjacent to the 5/JKL and 6/MNO 
designations on the number plate (F igure 9). 
Use a b road-bladed screwdriver with a thin edge to 
fasten the D-76312-A screw through the clamping 
plate and into the shaft . 

5.17 To install a D-7SOS96·A acrylic or po lycarbonate 
fingerwheel on a d ial equipped with the accompanying 
clamping disc, perform the following : 

(a) 

(b) 

(cl 

Hold the fingerw heel parallel to the number plate. 
The zero hole should be positioned between the 
8/TUV and 9/WXY designations. 
Move the fingerwheel to the upper left, then lower 
the lower right side under the finger stop. 
Center the d ial on the clamping disc and rotate the 
fingerwheel counterclockwise. As the zero passes 
the 9/WXY position. the latching lug should engage 
with a cl ick. 

5.18 The d ial clamping plate adapter PP-1 lOS (F igure 10) 
is used to prevent the D-780896-A acry lic or polycarbonate 
fingerwheel from unintent ionally snapping off the d ial 
clamping plate due to sprung or ill -fitting clamps. The 
adapter reinforces the clamping plate and prevents the re ­
moval of the fingerwheel without the use of fingerplate re• 
moval tool H-886316·1 or equivalent. 

5.19 To install the dial clamping plate adapter on the 
dials equipped wi th an acryl ic or polycarbonate fi nger• 
wheel, remove the fingerwheel from the dial assembly in 
accordance with the instructions in paragraph 5.13. Place 
the adapter within the dial clamping plate as shown in Fig• 

ure 10. Replace the f ingerwheel in accordance with the in• 
structions given in paragraph 5.17. 

5.20 To remove the polycarbonate fingerwheel from the 
Type 154A miniature dial, perform the following: 

(a) 

lb) 

(c) 

(d) 

(e) 

Remove the white fingerwheel cover from the cen· 
ter of the dial assembly with a small pocket screw­
driver. 
Holding the screwdr iver in your r ight hand, parallel 
to the fingerwheel, insert the screwdr iver tip into 
the small slot across from the finger stop and care­
fully pry the fingerwheel cover up (Figure 11). 
Using the same pocket screwdriver, being careful 
not to scratch the fingerwheel or handset housing, 
push against the top right hand leg of the three­
point retainer in a counterclockwise d irection unt il 
it li nes up with the slots in the fingerwheel (Figure 
11). 
Depress the left side of the t ingerwhee l gently with 
your left thumb. 
With your right hand thumb and forefinger, remove 
the fingerwheel, spring washer, and finger stop to· 
gether. 

5.21 The Type 154A miniature dial does not contain a 
number card in the fingerwheel. The telephone number is 
to be located on a designation strip, beneath the designa­
t ion strip cover, directly above the dial in the front housing 
of the handset. To remove the designat ion strip cover to in• 
stall a number card, perform the following: 
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Figure 9. Proper Position of Clamping Disc When Installing 
the O-780896-A Fingerwheel . 

(a) Insert the tip of the fingerplate removal tool 
(H-886316-1) or equ ivalent into the right hole in 
the designation strip cover. 

(b) Bow the cover upward as little as necessary by ap· 
ply ing pressure toward the center. 

(c) Pul l the cover up and out. 
(d) Remove the designation strip. 

5.22 To install a po lycarbonate fingerwheel on the Type 
154A miniature dia l, perform the following: 

(a) Replace the finger stop with the projection of the 
finger stop between the 1 and 0/OPER pos ition. 

{b) Replace the spr ing washer over the finger stop. 
(c) Hold the fingerwheel between the thumb and fore­

finger of your left hand w ith the AE Tradema rk 
reading backward in the upper right-hand corner. 

(di Insert the right side of the fingerwheel under the 
finger stop and posit ion the fingerwheel down over 
the three-po int retainer so that the three legs of the 
retainer fit into their respective slots in the finger­
whccl. 

(e) Depress t he fingerwheel down with slight pressure 
and check the movement of the finger stop to be 
sure it is located securely between its stops. 

{f) Keep holding the fingerwheel with slight pressure. 
Usi ng a small pocket screwdriver, push against one 
leg of the retainer clockwise one-sixth of a turn so 
that al l t hree legs rest in their locating depressions in 
the fingerwheel. 

(g) Replace the white fingerwheel cover w ith the small 
slot even with the finger stop. Press down unt il the 
cover snaps into the locked posit ion in the finger• 
whee l. 

5.23 To insta ll the d esignat ion strip cover over the desig ­
nation strip, perform the following: 
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(al Insert the left end into the housing . 
(bl Bow the cover upward as little as necessary by ap­

plying pressure toward the center. 
(cl Insert the right end into the housing. 

6. DIAL DISASSEMBLY 

6.01 To remove the d ia l from the telephone, loosen the 
base mounting screws securing the baseplate assembly to 
the telephone housing. Remove the screws securing the dial 
mounting bracket to the dia l and disconnect the wires ru n· 
ning from the transmission network to the d ial spring ter­
minals. 

6.02 Prior to further disassembly of the dial assembly, it 
will be necessary to remove the escutcheons. d ial number 
cards. and fingerwhee l from the dial as instructed in part 
5. The d ials are grouped into compatib le categories for ease 
in performing the disassembly and assembly procedures. 

6.03 Recently manufactured dia ls incorporate plastic 
part s that el iminate the use of some hex nuts and washers. 
In those instances, d isregard the instruction to remove these 
smal l parts. 

Type 24, 24A36. 51 . 51A, 52, 53A, 53B, 54A, and 5413 °Dia is" •••••••••••••••••• • •••••••••••.•. 
..... . .. 

6.04 To d isassemble a standard dial, proceed with step 
{a), steps (c) through (f), and paragraphs 6.05 th rough 6.07. 
To d isassemble a SA TT dia l, start with step {b) and then 
proceed the same as for a standard dial . 

(a) Remove the main spring assembly . The main spring 
assembly includes the main spring and the one-piece 

DIAL 
CLAMPING PLATE-..__ 

DIAL 
CLAMPI NG PLATE I 
ADAPTER~ 

a 
Figure 10. Dia l Clamping Plate Adapter Location on the 

Dial. 
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(b) 

(c) 

(di 

(e) 

(f) 

shunt cam and impulse shorting arm. Remove the 
spring as fo llows: 

(1) Hold the dial face down (front side down) in 
the palm of one hand. Press the shaft assem­
bly against the palm to prevent the main 
shaft from rotating under twisting action. 

(2) Grasp the shunt cam armpiecc with the 
other hand and turn it slightly in the count­
erclockwise direct ion until the shunt cam 
arm locking key (consisting of a part of 
main spring passed through the tubular por­
tion of the shunt cam armpiece) disengages 
from a slot in the main shaft. 

NOTE: Hold the shunt cam armpiece while releas­
ing the key, because the main spring un­
winds suddenly and may fly off. 

(3) Lift the main spring assembly off the shaft. 

Remove the spotter cam and main spring assemblies 
(SATT dia l only) . The main spring assembly of a 
SATT dial includes a hex nut (Type 53 dial) spotter 
cam, spo1ter cam indicator, and one-piece shunt 
cam and pulse shorting arm. Repeat step (a){ 1 I, 
then remove the hex nut holding the spotter cam to 
the main shaft; lift off the spotter cam ind icator 
plate and the spotter cam. Remove the ma in spring 
assembly from the shaft. 
Remove the main shaft assembly , The main shaft as· 
sembly is comprised of the shaft assembly plate (to 
which is attached the ratchet pawl and pawl spring), 
meta l washer, pawl lever si lencer (not used on Type 
24 and 24A36 d ials) and a fiber washer. Remove the 
shaft assembly as follows: 

( 1 ) 

(21 

Remove the main shaft assembly by grasping 
it with the fingers and pulling it out. 
Remove the parts from the shaft one by one; 
clean. but do not lubricate. Place all d isas­
sembled parts on a clean, dry surface. 

NOTE: Do not attempt to disassemble the pawl or 
pawl spring. 

Remove the screw tha t attaches the bearing and 
stop bracket to the dial base and remove the bearing 
and stop bracket. 
Remove the main gear wheel by gent ly pulling it off 
the ma in bearing. lift the lower thrust washer off 
the main bearing. 
Detach the impulse cam from the worm wheel and 
pinion, and remove the worm wheel and pinion. 

6.05 Use the following procedure to remove the pin ion 
gear shaft and impulse cam : 

(a) 

(b) 
(c) 
(d) 

(e) 

(f) 

(g) 

Remove the lock nut. Hold the hub nut with a 
wrench whi le loosening the locknut (this precaution 
will prevent damage to the governor worm gear). 
Lift the lock washer off the threaded shaft. 
Remove the pu lse cam. 
Unscrew the hub nut. Do not damage the threads on 
the top side. 
Remove, but do not force the pinion and pulse cam 
shaft. 
Slip the spacing washer off the bottom side of the 
bearing in the bearing bridge it it does not come off 
with the shaft. 
Clean all parts just removed. 

6.06 Remove the spring assemblies. The pulse, shunt, and 
spotter spring assemblies should be removed only if they 
are to be replaced completely. If complete replaceme'nt is 
undertaken, proceed as follows: 

(a) Remove the two screws hold ing the link connecting 
the pu lse and shunt spring assemblies. Remove the 
link or jumper wire joining the two pileups. (On 
some d ials th is will require unso ldering the leads.) 

(b) Complete the disassembly by removing the two 
screws hold ing the spring pileups. 

6.07 Use the fo llowing procedure to remove the governor 
assembly and governor cup: 

(al Remove the governor bearing screw lock nut and 
governor bearing screw from the bearing bridge. 

(b) Pull the governor shaft out of the governor cup 
bearing hole. 

(c) Unscrew the hex nut securing the governor cup and 
remove the nut and cup. 

6.08 The d isassembly of a dial is now completed. 
Thoroughly clean and inspect all pa rts at this t ime to ensure 
that a d ial malfunction will not occur because of a defective 
part. Lubrication of the dial may be performed now. or 
later, after the dial is reassembled. For cleaning informa­
t ion, refer to part 7. 

6.09 To disassemble and clean the Type 154A dial, it is 
necessary to remove the dial assembly from the Type 980 
Dial-in-Handset. Use the following procedure to remove the 
dial assembly from the handset: 

(a) Remove the clear plastic number card cover by in• 
serting a fingerwheel removal tool into the hole 
located on the right-hand side of the cover. Push the 
cover to the left, bowing the plate as little as possi• 
ble unti I the cover re leases from its position. 

(bl Remove the number card to expose the two screws. 
(cl Use a screwdriver to loosen the two screws. These 

are captive screws that will not come out complete­
ly. 
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WHITE 
FINGERWHEEL 
COVER 

POLYCARBONATE 
FIN~RWHEEL 

FINGER STOP 

NUMBER 
DISC 

Figure 11 a. F ingerwheel Cover Removal . 

SPRING 3 POINT SCREWDRIVER 
WASHER RETAINER 

Figure 11b. Fingerwheel Removal. 
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Figure 11. Fingerwheel Cover and Fingerwheel Removal for the M iniature Dial. 
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(d) 

(e) 

< f I 

Pull the back cover gently outward to remove it 
from the ha ndset. 
Place the handset on the table, dial face down. 
Loosen the three termina l screws that secure the 
transmitter and receiver leads to Lhe shunt and puls• 
ing spring contact terminals and remove the leads. 

NOTE: The 0 .33 "F capacitor C2 and 100-ohm resistor 
R5 that are interconnected between the yellow and 
brown leads are released and will fall out if the 
handset is turned over . It is suggested that these 
items and their interconnecting leads be removed at 
this time and set aside. 

(g) If the dial is lit. d isconnect the white and black 
leads from the two Lerminals protrud ing upward 
from the electroluminescent lamp located at the 
base of the d ial. 

(h) Remove the three dial plate mounting screws locat· 
ed on each ol the three projections of the dial plate. 

(i) Carefu lly lift the dial from the telephone. 

6.10 The procedure for removing the fingerwheel cover, 
fingcrwhcel, spring washer. and finger stop is described in 
part 5. The ba lance of the disassembly procedure, i.e ., re­
moval of the locking ring, number plate. and insulator or 
electro luminescent lamp (unlit or lit d ial) is as follows (Fig­
ure 4): 

(a) Insert the tip of a thin-bladed screwdriver into the 
smal l notch in the locking ring located on the upper 
right-hand portion of the lock ing ring. 

(b) Push the locking ring downward in a counterclock­
wise directio ,1 until the tab on the locking ring is 
pushed out of its locking channel. 

(c) lift the locking ring, number plate, and insulator 
(or electro luminescent lamp) off the d ial plate. 

6. 11 To disassemble the top end of the Type 154A min­
iature dial, refer to Table 1 and Figure 4 , and proceed as 
follows: 

(a) 

(b) 

(c) 

(d) 

(e) 

( f) 

(g) 

Remove the plastic cover (item 1) frorn the center 
of the fingerwheel (item 2) by carefully prying up at 
the slot near the finger stop (item 4). 
Rotate the washer spring (item 81 so that it aligns 
with the three slots in the fingerwheel. 
Remove the fingerwheel (item 2). the bowed washer 
(item 3). and the finger stop (item 4) . 
Rotate the washer spring 60 degrees so as to be off 
the three projections of the molded disc (item 9). 
Remove the reta ining ring (item 7) by us ing a small 
screwdriver and the washer spring whi le hold ing the 
molded disc down. 
Use a small screwdr iver to pry up the molded disc a 
distance of one-sixteenth inch while holding the 
pawl-shaft assembly (item 26). 
Insert the tip of a thin-bladed screwdriver between 
the molded disc and the main spring (item 10) to 

(h) 

( i) 

hold the main spring down wh ile slid Ing off the disc. 
Cont inue to hold 1he main spring down and remove 
the tip of the screwdriver inserted in (g). 
Place the dial on a low-friction surface and, with a 
screwdriver, lift the outer end of the main spring oft 
the plastic hook. Let the dial spin on the low-fric­
tion surface while hold ing down the ma in spring as 
it unwinds. 

(j) Remove the center hub and mainspring. 

NOTE : Because of the complexity of reassembly. the 
Type 154A d ial should not be disassembled any 
further. 

7. CLEAN ING 

7 .0 1 After extended use, dials accumulate a certain 
amount of dirt and grime that ad heres to the lubricated 
areas within the d ial. Th is foreign matter will hamper opera• 
t ion of the dial and should be removed at periodic intervals. 
The cleaning interval depends upon atmospheric conditions. 
In a dusty atmosphere, t he dial assemblies require cleaning 
more often than in a comparat ively dust-free atmosphere. 

7 .02 Two acceptab le methods are used for cleaning dials; 
the complete disassembly method and the ultrasonic meth· 
od. The complete disassembly method is used when the dia l 
has been disassembled or if ultrasonic cleaning facilit ies are 
not avai lable. The ultrasonic method (if such faci li ties are 
ava ilab le) requires less time because only the fingerwhcel, 
escutcheon. and d ial number cards are removed. The Type 
154A dia ls do not have d ial number cards. 

NOTE: Some of the components, particularly the main 
shaft, must be lubricated wh ile the dial is still in the 
part ially d isassembled state even when ult rasonic 
cleaning is employed. This lubrica tion is important 
to ensure proper d ial performance and long t~rm re­
liability. 

7 .03 When using this method, d isassemble the d ial ac­
cord ing to the procedure described in part 6. Clean the dial 
components with an approved solvent. If rhe components 
have accumulated deposits of rust, use an appropriate rust 
remover on the area affected. Special auention should be 
given to removing corrosion on terminals to minimize elec­
tr ical problems, such as open circuits and high-resistance 
connections. 

7.04 ff an ultrasonic cleaning tank is available , use the 
ult rasonic method of cleaning the dial assembly. 

WAR NI NG : Observe the follow ing precautions when using 
the ultrasonic equipment: 
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( 1) 

(2) 

(3) 

There should be adequate forced ventilation 
to C<Jrry off the fumes from the so lution. 
The fumes are toxic. 
Rubber gloves and a rubber apron should be 
worn during the cleaning operation. 
If the solution comes in con1act with the 
operator's eyes. wash the eyes tho roughly 
with tap water . 

(4) At close range, Lhe frequency of the ultra• 
sonic cleaning tank can permanently impair 
hearing . Leave the area during the cleaning 
operation. 

Perform the following when using the ultrasonic method of 
cleaning : 

(a) Fill the tank with a water -base so lution conta ining 
2 ounces per gallon of Dirl -Lum 603 (572395). 
0.125 ounce per gallon of sodium cyanide, and 
0.0125 ounce per gallon of mercaptobenzothiazole. 

(bl Remove the escutcheons, fingerwheels, and number 
cards from the dials to be cleaned . 

(c) Place the dials, less the parts removed in (b). into 
the ultrasonic tank. 

(d) 

(e) 

Set the tank to operate for 3 rninutes. It wil l turn 
off by itself. 
Spray-rinse the d ials in tap water al approximately 
140oF. 

(f) Dry the dials by blowing moisture off with com-
pressed air. 

8. REASSEMBLY 

8 .01 If the dial was complete ly d isassernbled for cleaning 
and/or repair, use the procedure that fo llows to reassemble 
the dia l assembly. Use only the applicable steps if the dia l 
assembly was partially disassembled. 

Type 24, 24A36, 51, 51 A, 52, 53A, 538. 54A, and 54tfoiais· .............. . . .... .. ... ..... . . . 

8.02 The governor worm assembly in the newer 51 
th rough 54 d ials is reassembled as follows: 

(a) Insert the worm end of 1he governor shaft into the 
governor bearing screw hole until the buffer end of 
the shaft is approximately one-fourth inch from the 
governor cup lab. 

lb) Attach the governor cup to the governor cup tab. 
(c) Insert the buffer end of the shaft into the governor 

cup bearing, and assemble the self-locking bearing 
screw and tighten . 

8.03 Assemble each spring pileup as follows: 

{a) Arrange the springs and insu lators in proper se• 
quence and fasten to the proper mounting bracket 
with the screws removed during disassembly. 

SECTION 997-300-500 
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(b) Al ign the springs for proper contact and buffer pos­
it ion before t ightening screws. 

!cl Replace the metal li nk or jumper wire. 

NOTE : On some dials, this link is placed under the ter­
minal screws: d ials with so lder terminals have a 
jumper wire soldered to the termina ls. 

8.0'1 Use the following procedure to reassemble 1he gov• 
ernor worm assembly in older -design dials : 

(a) Insert the worm end of the governor shaft into the 
governor bearing screw hole unt il the buffer end of 
the shaft is approximately one-fourth inch from the 
governor cup bracket . 

(b) Insert the threaded project ion of the governor cup 
through the hole in the governor cup bracket and 
fasten 1he cup to the bracket with a locknut. 

(c) Insert the buffer end of the governor shaft into the 
bearing ho le of the governor cup. 

8.05 Use the following procedure to reassemble the 
worm wheel and pin ion, and the impulse cam in newer-de­
sign dials : 

NOTE: Attach the impulse cam after the pinion, main 
gear, bearing and stop bracket are assembled to the 
dia l base. 

(a) Attach the impulse cam to the worm wheel and pin-
ion. 

(b) Fit the other end into the bearing and stop bracket. 

NOTE : Do not assemble the main bearing at this time. 

8.06 Place the main gear over the main bearing assembly 
with the larger diameter toward the dial base and engage 
the 1eeth with the pinion gear. 

8.07 Reassemble the bea ring and stop bracket as follows: 

(a) Position the bearing and s1op bracket to the d ial 
base interior. placing the protruding end of 1he pin­
ion and worm gear shaft into the bearing ho le. 

(bl Fasten the bearing and stop bracket bolts and nuts. 

8.08 Use the following procedure to reassemble the 
worm gear and pulse cam assembly in o lder-design dials: 

(a) 

(b) 

(c) 

(d) 

Slip the meta l spacing washer over the th readed por­
tion of the pinion and worm gear shaft. 
Insert the threaded end of the shaft into the bearing 
hole . 
Screw the hub nut (hub side up) on the threaded 
end of the shaft completely up to the end of the 
threads. 
Place the impulse cam on the shaft with the long 
axis of the cam parallel to the ma in axis of the pu lse 
springs. 
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(el Slip the lock washe r and the locknut over the shan 
and t ighten the locknut, holding the hub nut with a 
wrench whi le tightening the locknut to prevent 
damage to the worm gear . 

NOTE : Do not assemble the bearing and stop bracket at 
this time. 

8.09 In older<lesign d ia ls reassemble the main bearing as­
sembly as fo llows: 

(al Place the lower thrust washer over the main bearing. 
(bl Place the main gear over the main bearing with the 

large diameter toward the dial base and engage the 
teeth with the pinion gear. 

8.10 In older<lesign dials, the bearing and stop bracket 
is reassembled as follows: 

(al 

(b) 

Position the bearing and stop bracket in the dial 
base interior. placing the protruding end of the pin­
ion and worm gear shah into the bearing hole. 
Fasten the bearing and stop bracket to the dial base 
with the stop bracket nuts and bolts (Type 5 1, 51A, 
52, 53A, 538, 54A, and 548 dials only). 

8.11 Reassemble the main spring assembly in the follow-
ing manner: 

(a) 

(bl 

(c) 

(d ) 

Rotate the main shaft assembly counterclockwise 
until the ratchet pawl rests aga inst the pawl stop. 
Check the main bearing for loose staking by apply­
ing pressure alternately to one side of the linger 
plate and then to the other side w hile observing the 
bearing movement. 
With the dial held in the hand and the thumb press­
ing the main shalt assembly against the pawl stop, 
place the ma in spring assembly over the shaft and 
position the assembly so the pulse arm and shunt 
cam arm are d irectly over their respective buffers. 
Rotate the main spring assembly about one-third 
revolution clockwise, placing the hooked end of the 
main spri ng over the nearest of the three spring 
hooks on the base. 
As a final assembly adjustment for both standard 
and SATT dials, twist the ma in spring assembly ap­
proximately 1-1 /2 turns counterclockwise. The cam 
arms bypass the spring buffers once at the end of 
the first partial revo lution and must pass buffers af­
ter the next fu ll revolution. As soo,1 as the cam arms 
pass the buffers (does not apply to Type 53 and 54 
dia ls), immediately press the main spring assembly 
down so that the keyed end slips into the perpendic­
ular slot in the main shaft and catches in the hori• 
zontal slot; then release the assembly . The cam arm 
should turn slightly clockwise as the key catches. 
pushing the cam arms against the buffers. If a SA TT 
dial (Type 53 dial on ly! is being reassembled, the 
main spring key must be pressed down into the per-

pendicular slot in the shaft as soon as the shunt cam 
arms push against the buffers (there is no catching 
of the key in a horizontal slot). On SATT Type 53 
dials, the dial must be rotated off normal to get the 
cam drums past the buffers. 

8.12 The reassembly of the dial assembly is completed 
except for the front d ial parts such as the dial number card 
and escutcheon. For a reassembly procedure for these parts, 
refer to part 5. If the d ial has not been lubricated dur ing re­
assembly, it should be done now (refer to part 9). Refer to 
part 10 of this section for adjus1ment procedures. 

SATT Dia ls . ... .... . 

8.13 For SATT dials only, perform the fol lowing: 

(a) Place the spotter cam over the main shaft and then 
follow with the spotter cam indicator plate . 

NOTE: For a Type 8 SATT dial on ly, line up the cam and 
indicator plate so the spotter lobe appears opposite 
the proper indicator notch. 

(bl 

{cl 

Screw the hex nut onto the main shaft and tighten 
firmly. 
Perform paragraph 8 .11 (d) procedure. 

8.14 To reassemble the front end of the Type 154 dial, 
proceed as follows whi le referring to Table 1 and Figure 4: 

(a) lnsen the molded disc (item 91 into the mainspring 
(i tem 10). 

(b) Bring the pawl-shaft assembly {item 26} to its most 
counterclockwise posit ion and place the bushing 
with the mai nspring and keeper over the pawl-shaft. 
assembly. 

(cl Hook the outer end of the mainspring over the plas­
tic hook near the top of the base and spring pileup 
assembly (item 28) and push the ma inspring down 
(with a screwdriver) to free it from its keeper. Re­
move the keeper whi le holding the mainspring 
down. 

(d} Replace the molded d isc with its tab to the left of 
the washer spr ing {item 81. 

(e) Push t he pawl-shah-assembly forward by pressing 
the rear end and, with longnosed pliers, slip on the 
reta ining ring (item 7) . 

(f) Rotate the washer spring until it rests on the projec­
t ions of the plastic disc. 

(g) Replace the finger stop (item 4). the bowed washer 
(item 3) , and the fingerwheel (item 2), in that order, 
and rotate the washer spring 60 degrees. 

(h) Replace the cover {item 1), posit ioning its slot near 
the l inger stop. 
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9. LUBRICATION 

9.01 At the t ime of assembly or at any t ime a dial is d is­
assembled, it should be checked and lubricated. Readjust· 
ment or part ial relubrication gives only temporary improve­
ment. Before lubrication, remove the fingerplate and main­
spring assembly and wipe all exposed parts clean. The fol ­
lowing general procedures should be followed when lubri­
cating a dial : 

(a) Variations in application techniques may be em­
ployed as long as a light coat of lubrication is placed 
on all points. Lubr ication may be put on by sponge. 
syringe, or brush, or by tumbling. 

(b) The term " lubricate" means to apply a thin coat of 
lubricant to the particu lar surface. 

{c) If two surfaces are in contact, only one needs to be 
lubricated. 

9.02 Use only dial lubricant Specification 5920 for all 
GTE AE dials. Thoroughly mix the lubricant at least once 
every 2 hours lo prevent separation pr ior to appl icat ion. 
This lubricant is available in 2-ounce or 1-gallon conta iners. 
Order No. H-78612-79 is for the 2-ounce container, and or­
der No. H-78612-80 is fo r the 1-gallon container. 

CAUTION : Specification 5920 lubricant may cause de• 
ter ioration in some plastics. Do not allow this lub· 
ricant to contact any of the d ial assembly's external 
plastic pans such as the fingerwheel. 
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9.03 Refer to Figure 12 and lubricate the follow ing dial 
points: 

(a) 

(b) 

(c) 

(d) 

(e) 
(f) 

(g) 
(h) 
( i) 
(j) 
{k) 

The end of the pinion shaft where the shaft bears on 
the stop and bearing bracket. 
The shaft journal, where it bears on the pinion shaft 
bearing bridge, the teeth of the pinion, the face of 
the pinion and bridge, and the wormwheel. 
Where the main bearing before the main gear is 
mounted. 
The bearing hole of the governor cup and inside gov­
ernor cup. 
The bearing hole at the rear bearing screw. 
Along the length of the worm and the exposed 
length of the governor shaft (for rust protection). 
The edge ot the cam. 
Between at least two-thirds of the worm gear teeth. 
The ends of the governor buffers. 
The impulse spring buffer. 
The shunt spring buffers. (Do not lubricate the hard 
rubber buffers.) 

NOTE: Before continuing the lubrication, remove the fib• 
er washer and the pawl si lencer from the shaft as­
sembly and wipe each p iece clean. 
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LCTTERS RCFCR TO STEPS IN PARAGRAPH 9.03. 

Figure 12. Lubrication Points for Dial Type.s 24 through 
54. 

9.04 A lso lubricate the follow ing points: 

(a) Around the head of the pin. 
{b) Between the pawl and the pawl plate. 
(c) Over the length of the shaft. 
(d) On the edge of the pawl where it contacts the bear­

ing and stop bracket. 
(el On the pawl spring anchor pin at the point of con-

tact with the pawl spring. 
(f) In the pawl spring anchor hole in the pawl. 
(g) Along the coi ls of the pawl spring. 
(h) Both sides of the pawl silencer. 
(i) Both sides of the f iber washer. 
(j) Both sides of the sta inless steel washer (reassemble 

the d ial). 
(kl Between the coils of the main spring. 

SATT Dials .. . ... - . . .. 

9.05 For SATT-equipped telephones, lubricate the fol• 
lowing points: 
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(a) 

(b) 
(c) 

Between each side of the spotter pawl, the washers 
mounted on the same pin, and on the pin. 
On the edge of the SATT cam. 
On the spotter pins on the SA TT c~rn·s mounting 
brass spotter pins. 

NOTE: After lubrication is complete, wipe away lub ricant 
from part areas not requiring lubrication. 

9.06 Because of the large quantity of plastic and ny lon 
components used in the Type 154A dial, lubricat ion is min• 
irnal in comparison to other dials. The term "dip" is de• 
fined as the quantity of lubricant left on a No. 4 art ist's 
sable rigger brush after it has been dipped into the lubricant 
and gently brushed against the side of the container to re• 
move the drop at the end of the bristles. Distribute one dip 
of dial lubricant among the fol lowing points: 

(a) Arou nd the governor shaft at the point where it en­
ters the governor cup bearing, 

(b) Around the governor shaft at the point where it en• 
ters the rear bearing screw. 

(c) Over the worm (and the inside of the governor cup 
bearing hole). 

(d) The exposed length of the governor to provide rust 
protection. 

(e) The ends of the governor buffers. 

NOTE: Do not lubricate buffers made of hard rubber. 

9.07 Sparingly distribute one dip of dia l lubricant (Spec• 
ification 5920) among the following points: 

NOTE: If the gears have stainless steel shafts, do not per• 
form this procedure. Check the shafts with a mag• 
net; stainless steel is nonmagnetic . Later shunt gears 
have integ ral plastic shafts that need no lubrication . 

(a) Both plastic bearings that support the pinion and 
gear and the shaft's ends of the gear. 

(b) Both plastic bearings that support t he shunt cam 
gear and the entire shaft for the gear. 

10. ADJUSTMENTS 

10.01 After a d ial has been cleaned and given a thorough 
visual inspection and it is found to be seriously maladjusted 
due to tampering, replace it. If no discernible defects exist 
that may cause malfunction of the dial, proceed with the 
adjustment procedure. When test equipment is indicated, 
use test procedure TP7 ,7 and a dial adjuster's speed and 
percent make test set, or equivalent. 

10.02 The adjustment procedure for the Type 154A d ial 
differs from those of the other dials and, therefore, is dis• 
cussed separately (refer to paragrpah 10.27). 

NOTE: Deviation from nomina l values is to be expected 
and is not cause for readjustment. 

10.03 The d ial must be checked to determine whether or 
not it meets the general requ irements described below. 
Some requirements may also be found in Standard Adjust· 
ment A· 100. Sequentially correct any deficienc ies accord• 
ing to the adjustment procedures. The general adjustment 
requirements are as follows : 

(a) 

lb) 

(c) 

(d) 

(e) 

(f) 

All screws and nuts must be tight. Be cautious when 
tightening screws into plast ic components because 
overtightening can crack the receiving plastic corn• 
ponents and render the entire dial use less. 
Screws, nuts, and other components must not be 
marred or mutilated excessively , nor be defective in 
any manner. 
Spring assemblies must have well -aligned spr ings , 
contacts, and bushings. A pair of contacts must not 
be out of alignment more than on-th ird of their dia• 
meters at the base, as gauged visually. 
A gradual bow in the free length of any spring is 
permissible, but there must be no sharp bends or 
kinks in the springs due to adjustment. 
The dial must be free of grease, grit, or any other 
foreign matter that is I ikely to impair operation or 
detract from appearance. 
The finger stop must not override its stop post. 

NOTE : Changes in d ial speed do not affect the pulse ratio 
of the dial though the response of relays and 
switches to the pulses will be more critical at higher 
speeds. The test desk can easily measure the pulse 
speed of dials in service but it is not equipped to 
measure accurately the pulse ratio of dials at the 
customer's premises. It is customary to assume that 
the pulse ratio is satisfactory if the pulsing speed is 
good when the finger-wheel is allowed to run back 
freely with no manual interference. 

(g) The number plate must be clean and must not be 
broken, scratched, or marred. 

(h) All spring follows and clearance values are gauged 
visually un less specified otherwise. 
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10.04 The following adjustments are performed with the 
expectation that the dial will be brought with in the allow• 
able tolerances necessary for satisfactory operation. If it is 
obvious that an adjustment will not completely correct a 
dial fault, defer the adjustments until the mechan ical deli• 
ciency in the dial is remedied. When deviations in adjust · 
rnents between different types of dials appear, these devia ­
tions will be covered in the appropriate step. 
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10.05 Impulse Springs. Remove the dial from the tele· 
phone and adjust the impulse springs as fo llows: 

(a) With the fingerwheel off-normal and the tip of the 
main impulse spring opposite a low side of the cam. 
adjust the main impulse spring to rest against both 
contacts of the middle impulse spring with a total 
pressure of 40 :I: 10 grams. The pulse cam th ickness, 
including the resu lt ing end play in both directions, 
must lie within the edges of the main impulse 
spring. 

(bl When not engaged by the impulse short ing arm, the 
midd le impulse spring must firm ly rest against the 
heavy stop spring from its own tension (Figure 131. 

(c) With the fingerplate off-normal and the t ip of the 
main impulse spring opposite a low side of the cam, 
both contacts must be closed and both bifurcations 
of the middle impulse spring should preferably rest 
against the heavy stop spring. A perceptible gap (as 
gauged visually) between one of the bifurcations 
and t he stop spring must not be cause for reject ion. 
(A perceptible gap is defined as not more than 

0.002 inch.) 
(d) Both pairs of contacts must be closed. with the im• 

pulse springs opposite the low side of the cam. 
(e) The heavy stop spr ing must be adjusted to give the 

proper contact separation for the impulsing springs, 
as determined by an electrical test w ith an impulse 
ratio meter if possible. (If th is meter is not available, 
gauge visually,) Ratio limits are 59 to 61 percent 
break readjust, and 58.5 to 61.5 percent break test. 
Dials in service may show a higher percent break 
ratio but need not be readjusted if the ratio does 
not exceed 63 percent break. When an impulse ratio 
meter is not avail able, the contact separation must 
be 0 .018 inch ±0.001 inch, with the fingerplate off. 
normal and the tip of the main impulse spring rest• 
ing aga inst the high side of the cam adjacent to the 
locating hole. 

CAUTION: Dials adjusted to the percent break may have 
a contact separation slightly outside the gaug ing li m­
its specified above . The gauging li mits are not appli­
cable to dials adjusted by meter. When a meter is 
used, the dia l must be disconnected from the tele• 
phone circuit. 

(f) When an impulse shorting arm is used, the highest 
point of the middle impulse spring buffer must en• 
gage the contacting portion of t he arm, 

(g) The shorting arm, when used. must cause the main 
impulse spr ing to clear the cam at the leading edge 
by not less than 0 .015 inch nor more than 0.030 
inch during the shorted pulse. The clearance at any 
other point on the cam during t he shorted pulse 
must not exceed 0.045 inch (gauged visual ly). 

(h I The impulse shorting arm must not cause the middle 
impulse spring to move away from the heavy stop 
sprin9 until after the complet ion of the last pulse. 
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Take up play in the d ial gear train by restraining the 
impulse cam with the thumb while slowly releasing 
the fingerwheel. 

(ii Clearance between the impulse shorting arm and the 
shunt spring buffer must be 0 .005 inch minimum 
during windup as gauged visually. 

10.06 Restoring Springs. The restoring springs must have 
1 to 1-1/3 turns tension with the dial at the normal posi· 
tion. 

10.07 Shunt Springs. Adjust the shunt springs as fol lows: 

(a) Shunt springs must be adjusted so that they have a 
minimum of 0.015 inch follow (gauged visually) be· 
fore breaking contact. 

(bl Contact separation for shunt springs, when the dial 
is in the normal position, shall not be less than 
0.015 inch to 0.030 inch. 

NOTE: If t he shunt spring assembly has lour or more 
springs and includes three springs that make com• 
mon contact when the dia l is off-normal, contact 
separation for these shunt springs must be a maxi • 
mum of 0.050 inch with t he dial in the normal posi­
tion. 

(cl The ma in spring of a break/make combination m'ust 
break its back contact before making its front con­
tact. 

NOTE: This requ irement also applies to three springs of a 
four-spring combination when the operating spring 
opens a back contact and closes a make contact. 

(d) When there are two break contacts (normally open) 
or three break contacts in a shunt spring assembly 
with 1wo operat ing buffers, springs 1 and 2 must 

NOTE: 

MIODLE 1'-iPULSE SPR ING 
RESTS FIR MLY ON $TOP SPRI NG 

P SPRING 

018" ! .001" 

THE PUL.$£ tlATtO IS O£T£AM IN£'0 
ev THE SHAPE OF THE CAM . 

Figure 13. Standard Dial Impulse Cam Adjustment. 
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break before the springs operated by the second 
buffer. There must not be more than a perceptible 
clearance (if any) between the second buffer and 
the first buffer cap, with the dial off-normal. 
Springs 4 and 5 may break any time. 

(e) In shunt spring assemblies having four or f ive 
springs, with the dial off-normal. there must be 
more than perceptible movement of the number one 
spring, due to the tension of the outside buffer 
spring against the inside buffer spring. 

(f) In shunt springs having three pairs ot make contacts. 
the third pa ir must make first and break last. 

NOT E: Contact separat ion for pairs 1 and 2 must be a 
maximum of 0.050 inch when in the normal posi ­
tion. 

(g) The highest point of the operating shunt spring buf­
fer must engage the shunt spring operating cam with 
the dial in the normal posit ion. 

NOTE : Alignment must be such that contact gap is a mini ­
mum of 0.005 inch when the dial finger plate is 
pulled out when at the normal position. 

(h) Clearance between the shunt spring operat ing cam 
and the impulse spring buffer must be 0.005 inch 
minimum duri ng windup as gauged visual ly. 

10.08 Governor. Adjust the governor as follows: 

(a) There must be percept Ible end play in the governor 
but this end play must not exceed 0.008 inch. 

(b) The governor wings must be formed so that the buf­
fers are equidistant from the worm shaft. 

NOTE: This requirement is critical and must be met. 

(c) The dial must be adjusted for speed as follows (un­
less otherwise specified): 

( 1) During manufacture and readjustment, ad• 
just the dial to operate at not less than 9 im­
pulses per second and no more than 11 im­
pulses per second. 

(2) For maintenance inspection, the d ial must 
operate at not less than 8 or more than 12 
impulses per second. 

NOTE: After adjustment for speed, recheck the buffer po­
sition as in (b). 

10.09 Ratchet Pawl. Adjust t he ratchet pawl as foll ows: 

(a) With the dial in the normal pos ition, the pawl must 
rest against its stop to give a minimum or 0.008 inch 
and a maximum or 0.030 inch clearance between 
the shaft stop arm and its associated stop. 

SATT Dial ...... -- . 

10.10 The ma in difference between the Type A SATT and 
Type B SATT dia l adjustment is in the position of their im­
pulse cams with respect to the spotter cams. The impulse 
spr ings and spotter springs, however, are adjusted for the 
same tension and contact gap and are covered in later para­
graphs. 

10.11 Type A SATT Impulse Cam. Set the impulse cam so 
that the scribed line on the cam is in line with the V-formed 
t ip of the main impulse spring, with the fingerwhecl held 
off-no rmal (F igure 14). On some r.ams. a locating mark of 
12 degrees is provided for dial-adjusting operations. 

NOTE : Specia l locat ion of the impulse cam is necessary 
on Type A SATT dials because some of the party 
designations require sending a sporter pulse before 
the first d ial impulse when the digit 2 is dialed . The 
Type B SATT dia ls do not have such a requ irement 
because digit O is always dialed to obtain party 
identification. Prior to 1955. Type B SATT dials 
were manufactured with special cam locations. 

10.12 Type B SATT Impulse Cam. Set the impulse cam 
with the long axis para llel to the impulse springs. The d ial 
should remain in the normal position when sett ing the im• 
pu lse cam for Type B SATT operation (Figure 15). 

10.13 Spotter Cam. Posit ion the spotter cam to just close 
the spotter springs on a lobe when the formed tip of the im• 
pulse spring is opposite the scribe mark on the impulse cam. 
To accomplish this adj ustment, hold the impulse cam with 
the thumb and allow the cam (as the dial is being returned 
to normal) to rotate counterclockwise sufficiently past the 
formed tip so that when the play is taken up in a clockwise 
direction, the scribe mark is in line with the formed tip. 
T ighten the cam locking nut and recheck the cam setting 
( Figure 16l. 

10.14 Impulse Springs. For proper dial operation, the im­
pulse spr ings must be mechanically adjusted for correct 
spring tension and spacing, and electrica lly checked with an 
impulse ratio meter or an equiva lent meter for proper per­
cent break read ing . In add ition , for Type A SATT dials, 
contact synchronization between the impulse spring con· 
tacts and spotter spring contacts must be maintained to en­
sure correct party ident ification. Th is is a mechanical ad ­
justment and is dependent upon the system employed 
(Type A SATT or Type B SATT dial). The following pro­
cedures set forth the contact clearance and spacings that 
should be maintained in adjusting the impulse springs, 
shunt springs, and spotter springs . 

10.15 Adjust the impulse springs as fol lows: 

(a) Apply tension to the middle impulse spring so that 
it rests firmly against the stop spring when the im­
pulse shorting arm is clear of the middle impulse 
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HOLE (NOT ON 
4LL C4MSl 

IM PULSE 
SPRINGS 

OIAL OFF- NOAMAL 
TO CHECK C AM ANGLE 

Figure 14. Posit ion of Impulse Cam for Type A SATT Dial . 

NOTE: 

POS! t10H OF CAM 
FOR lY PE 8 SATT o,A\. 

IT I S NOT ne0u1RCO TO HAVE 
D I AL OFF•N OR M AL FOR 5ATT 8 
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Figure 15. Posit ion of Impulse Cam for Type B SATT Dial . 

Figure 16. Spotter Spring Adjustment. 

(b) 
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spring buffer (Figure 13). On Type 24 and 24A36 
dials, the middle impulse spring must have a tension 
of from 20 to 40 grams against the stop spring, 
measured at the contacts. 
With the lingerwheel rotated off -normal until the 
tip of the main impulse spring is opposite a low side 
of the cam, both contacts of the main impulse 
spring must rest against the middle impulse spring 
with a total pressure of 30 to 50 grams (Figure 17). 
lmpu lse spring tension is measured at the contacts 
while the dial is held off-normal. 

(cl Move the fingerwheel off -normal and check to see 
that both contacts are closed and both bifurcations 
of the middle impulse spring are rest ing against the 
stop spring. A perceptible gap (not more tha 0.002 
inch) between one of the bifurcations and the stop 
spring is permissib le. (Type 24, 24A36, and 51 dials 

(d) 
are single-contact springs.) 
Move the fingerwheel off-normal until the formed 
tip of the main impulse spring is resting aga inst a 
lobe on the impulse cam ( Figure 13) . Check the 
contact separation between the main impulse and 
middle impulse spri11g; it must be 0.018 inch t 0.001 
inch as adjusted by gauging. (Dials adjusted to per• 
cent break may show contact separation slightly 
outside the specified gauging limits.) An impulse 
ratio meter or an equiva lent meter should be used to 
check the percent break /make. A pen recorder 'is 
also useful in this measurement. The limits should 
be 59 percent to 61 percent break (41 percent to 39 
percent make) readjusted, and 58.5 percent to 61.5 
percent break (4 1.5 percent to 38.5 percent make) 
test . 

NOTE : When a meter is availab le, disregard the previous 
mechanical adjustments and ad just the stop spring 
until the proper percent break meter reading is ob· 
tained. 

10.16 Adjust the impulse shorting arm as follows: 

(a) 

(b) 

(c) 

(d) 

The highest point of the middle impulse spring buf­
fer must engage the contacting portion of the arm 
(Figures 18and 19). 
With the d ial restoring to normal, the tip of the 
main impulse spring must clear the impulse cam by 
a minimum of 0.015 inch, a maximum of 0.030 
inch. The impulse shorting arm must not cause the 
middle impulse spring to move unti l after comple• 
tion of the last pulse (F igure 18). 
Rotate the fingerwheel off -normal, retard d ial re• 
storation by riding the impulse cam with the thumb, 
and verify that the buffer on the middle impulse 
spring does not land on the heavy stop spring. 
Visually inspect the clearance betw een the impulse 
shorting arm and the shunt spring buffer. The min• 
imum clearance dur ing windup must be 0 .005 inch 
(Figure 19a) . 
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10.17 Shunt Spr ings. Check the shunt springs as follows: 

(a) With the fingerwhecl rotated off-normal , the tension 
of the No. 3 shunt spring must be sufficient to pro• 
duce a fo ll ow of 0.015 inch minimum on shunt 
spring No. 1 (F igure 19bl. 

(b) With the dial at normal. adjust the shunt springs for 
contact separation of lrom 0.015 to 0 .030 inch. 

(c) On party 3, 4, and 5 SATT dials, shunt spr ings No. 
2 and 3 must be closed when the last spotter pu lse is 
sent out. Figure 20 shows the numbering sequence 
of the springs. Check the adjustment by rotating the 
fingerwheel unt il the spotter pulse lobe (nearest the 
spotter spring pawl) is a lmost touching the pawl. 
Under this condition. shunt spr ings No. 2 and 3 
must make contact ( Figure 21). 

NOTE : II the shunt spring assembly has four or more 
spr ings and includes three springs that make com­
mon contact when the dial if off.normal, contact 
separation for shunt springs when the d ial is in the 
off-normal position should be a maximum of 0.050 
inch. 

(d) Verify that the main spring of a break-make com­
bination breaks its back contact before mak ing its 
front con tact. 

NOTE: This requirement also applies to three spr ings of a 
four-spring combination when the operat ing sPring 
opens a back contact and closes a make contact. 

(e) 

(f) 

(g) 

(h) 

When there are two break contacts (normally open) 
or three break comacts in a shunt spri ng assembly 
with two operating buffers, verify that springs No. 1 
and 2 break before the springs are operated by the 
second buffer and the first buffer cup as the dial 
goes off-normal. 
In shunt spring assemblies having four or five 
springs, with the dial held off-normal. the move­
ment of the No. 1 spring must be no more than per­
ceptible because of the tens ion of the outside buffer 
spring against the inside buffer spr ing ( Figure 20). 
Ver ify that the highest point of the operating shun t 
spring buffer engages the shunt spring operating cam 
with the dial in the normal position (Figure 19). 
Verify that the clearance between the shunt spring 
operating cam and the impulse spring buffer is a 
minimum ot 0 .005 inch during dia l windup. 

10.18 Spatter Cam Mo1Jnting Plate. Check the staking of 
the spotter cam mounting plate for any looseness. If loose, 
discard it and install the new assembly. Inspect the spotter 
spring pawl for any bind ing. Rotate the fingerwheel slowly . 
observing the pawl as it rides over and drops off the cam 
lobe. The spotter pawl must restore immediately to its 
normal position . 

)0 -50 GRAMS 

l 
- IMPULSE SPRINGS 

Figure 17. Main Impulse Spring Adjustment. 

MAIN IMPULSE SPRING j SHAL~ CL£AR c,~M 
~ .01~ TO .030 

/( 

IMPULSE CAM 

OIAL RESTORING 
TO NORMAL 

l .. .. ", ~,.,. .. 
ARM 

Figure 18 . Impulse Shorting Arm Adjustment. 

10.19 Pawl Spring. Check the tension ol t he pawl spring 
against the spotter pawl. The pawl spring must rest against 
the spotter pawl with 3 to 5 grams of pressure with the 
armatu re springs held with the thumb, giving a 0.001- to 
0 .008-inch clearance betwee,, the spotter pawl and spotter 
cam as measured between the lobes {Figures 22 and 23). 

10.20 Armature Spring. Apply tension to the armature 
spring (Figure 22) so the pawl and armature spring assem• 
b ly rests against the cam with 7 to 10 grams of pressure, as 
measured at the end of the spring with the stop spring held 
out of the way. 

10.21 Stop Spring. Adjust the stop spring (Figure 23) for a 
clearance of 0.001 to 0 .008 inch between the spotter pawl 
and the spotter cam, as measured between lobes o r close to 
the lobe. 

10.22 Spotter Cam. To perform the spotter cam visual 
check . rotate the dial fingerw heel and release. wh ile riding 
the impulse cam with a finger to retard restoration. Allow 
the cam to rotate slowly whi le sighting through the impulse 
contacts to the governor shaft or lJSing white paper placed 
beneath the contact. During rotation, listen lor the spotter 
pawl to drop off the spotter cam lobe. Stop impulse cam 
rotation when the drop is heard and observe that the im-
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Figure 19b. Vertical View. 

Figure 19. Overall Inspection of Spo tter Cam, Shunt 
Spr ing Cam, and Contact Separation. 
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Figure 20. Shunt Spring Assembly with Five Springs. 
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SPOTTER PULSE LOBE 
NEAREST PAWL 

ALMOST TOUC><ES 
PAWL 

I 3 

• 
SHUNT SPRINGS 

2 ANO 3 SHOULD 
8E CLOSED 

Figure 21. Adjustment of Spotter Lobe with Re lat ion to Shunt Springs. 

SPOTTER PAWL 
SPOTTER CAM 

Figure 22. Armature Spring Adjustment. 

pulse contact s are not open (Figure 24). If impulse contacts 
are not closed, reposition the spotter cam and repeat the 
visual check. Also verify that the impulse springs are closed 
when the spotter springs just close. 

10.23 Final spotter cam adjustment can be verified only 
through an electrical test that measures the overlap interval. 

10.24 Governor. The governor wings must be formed as 
nearly alike as possible. The distance between the flyball 
and the governor cup must be approximate ly the same for 
each governor wing. Check the governor as follows: 

(a) 

(b) 

(cl 

Inspect the form of the governor wings; they must 
be positioned so that the buffers are equid istant 
from the worm shaft. 
It is extremely important that governor shaft end 
play be checked and adj usted if necessary. Minimum 
governor shaft end play must be perceptib le move­
ment but must not exceed 0.008 inch maximum. 
Do not remove all end play . Play between the gover­
nor worm and impulse cam shaft gears is not critical; 
however, excessive governor end play may cause 
spotter overlap or preliminary impulse trouble. 
Using a dia l speed meter , adjust the governor wings 
for a dia l speed of not less than 9 and no more than 
11 pulses per second. A closer adjustment of 1 0:t0.5 
pulses per second is desirable; however, an extended 
amount of t ime should not be devoted to reaching 
this goal. 

SPOTTER CAM 

/ PAWL MAY RIDE CAM BETWEEN A ANO 8 '­
AS LONG AS GAP IS NOT L ESS THAN 
.OOB" 

SPOTTER PAWL 

Figure 23. Stop Spring Adjustment. 

10.25 Ratchet Pawl. Adjust the ratchet pawl with the dial 
at normal; the pawl must rest against its stop so as to give a 
max imum clearance of 0.020 inch between the shaft stop 
arm and its associated stop. 

10.26 Main Bearings. Check the ma in bearing for loose 
staking by applying pressure alternately to one side of the 
fingerwheel and then the other side while observing the 
bear ing movement. Excessive bearing movement is cause for 
rejecting the dial. 

10.27 The Type 154A d ial is properly adjusted and lubri­
cated before shipment from the factory and will operate for 
long periods of time. However. minor adjustments may be 
required occasionally to ensure proper d ial operation. 
Where limits of the adjustments are given, the dials should 
be inspected for the extreme limit ing values and readjusted 
only if they are found to be outside these I imits . Deviations 
from nominal values are to be expected and are not cause 
for readjustment. 

10.28 Impulse Spring. The impulse spring requirements are 
as fo llows: 

(a) The main impulse spring must rest against both con­
tacts of the middle spring with a total pressure of 30 
:t5 grams as measured from the front of the main 
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Figure 24. Spotter Pawl Clearance in Relation to Contact Gap. 

impulse spring contacts. as near the center of the 
contacts as possible (Figures 25 and 26). 

NOTE: If the 0.002-inch make tolerance is met and one of 
the two contacts meets the gram requ irement, both 
contacts shall be considered to be within tolerance. 

(b) With the fingerwheel off-normal and 1he t ip of the 
main impulse spring resting on the high side of the 
cam, the middle spring must rest aga inst the heavy 
spring stop spring with a minimum pressure of 20 
grams. The impulse cam thickness (Including the re• 
suiting end play in both directions) must be within 
the edges of the main impulse spring. 

(c) The index mark on the o ld impulse cam must be 
1 /32 ±1 /64 inch counterclockwise from the center• 
line of the radius of the impulse spring as gauged vis­
ually (F igure 25). The index mark on the new im• 
pulse cam must be in line with the centerline of the 
radius of the impulse spring as gauged visually (F ig­
ure 26). 

NOTE: This is a critical requirement . Care must be taken 
to ensure proper alignment . 

(d) The heavy stop spring must be adjusted to give pro­
per contact separation of the impulse spring. De· 
termine this by measuring with an impulse ratio 
meter or by gauging if a meter is unavailable. The 
ratio limits are 59 to 61 percent break (41 to 39 
percent make) readjusted, and 58.5 to 61.5 percent 
break (41.5 to 38.5 percent make) test. Dials in ser­
vice may show a higher percent break ratio, but 
need not be readjusted if the ratio does not exceed 
63 percent break. When an impulse rat io meter is 
not available, the separation between the impulse 
contacts during the open periods must be 0.021 ± 
0 .001 inch for dials containing the old impulse cam. 
Tho separation between the impulse contacts of 
d ials with the new cam must be 0.016 :1:0.001 inch. 

NOTE : Dials adjusted to the percent break (percent make) 
may have a separation slight ly outside the gauging 
limits specif ied above. The gauging limits are not ap-

(e) 

plicable to d ials adj usted by meter. When a meter is 
used, the dia l must be disconnected from the tele­
phone circuit. 

There must be a minimum perceptible clearance be­
tween the impulse cam and impulse spring during 
make periods. 

10.29 Main spring requirements (for information only): 

(a) The main spr ing must have 13-1/4 turns with the 
dia l at normal post ion. 

(b) For Type 801 Handset telephones, the main spring 
must have 13-3/4 turns with the dial at the normal 
position. 

10.30 Shunt Spring. The shunt spr ing requirements are as 
fo ll ows: 

(a) The impulse shunt springs must be adjusted so that 
they have a contact gap of 0.012 inch min imum and 
0.020 inch maximum. The network shunt springs 
must be adjusted so that they have a contact gap of 
0 .0 12. See Figure 27 for the relat ive posit ions of the 
impulse and network shunt springs . 

(bl The impulse shunt spring must force the shunt cam 
gear against its upper bearing with a force of 15 ±5 
grams as measured in the off-normal position. Make 
measurement at the po int indicated in Figure 27. 

NOTE: This is a critical requirement ; care must be taken 
to ensure that it is met. 

(c) The tension of the impulse shunt springs must be 15 
±5 grams as measured in the normal posit ion. Make 
the measurement at the po int indicated in Figure 
27. 

NOTE: If the 0.002-inch make tolerance is met , both 
springs are considered to be within tolerance. 

(d) The impulse shorting spring must not operate before 
the 10th open pulse has been completed, but it 
must operate before the impulse springs reopen. To 
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take up the play in the impulse cam, press (or hold) 
it clockwise while releasing the dial. 

(e) The shunt gear assembly must have a minimum of 
0.004 inch and a maximum of 0 .016 inch end play. 

(f) The shunt gear must be assembled with the timing 
mark in a stra ight line with the t iming mark on its 
mating gear, as viewed through the hole in the bear• 
ing plate between the gear shaft centers . 

(g) On dials for the Type 801 Handset Telephone. the 
shunt gear must be assembled with the timing mark 
on the shunt gear being one tooth off in a clockwise 
direction from the mark on its mating gear. 

10.3 1 Governo r. The governor adjustments are as follows: 

(a) 

(b) 

There must be perceptible end play in the governor 
shaft, but this end play must not exceed 0.008 inch. 
The governor wings must be formed so that the buf­
fers are equidistant from the worm shaft, within 
1/32 inch as gauged visually . 

NOTE: This is a critical requirement; care must be taken 
to ensure that it is met. 

(c) Unless specified otherwise, the d la l must be adjusted 
for speed as follows : 

( 1 ) 

(2) 

(3) 

During manufacture and readjustment , ad · 
just the dial to operate at not less than 9 and 
no more than 11 pulses per second. 
For maintenance inspection, the d ial must 
operate at not less than 8 and no more tha n 
12 pu lses per second . 
Dials for the Type 801 Handset Telephone 
must be adjusted to operate at not less than 
9 and no more than 11 pulses per second. 

NOTE: After readjustment for speed, recheck the buffer 
position. 

Id) 

(e) 

(f) 

The pinion gear must have an end play of 0.007 
inch minimum. 
The pinion gear on dials for the Type 801 Handset 
Telephone must have an end play of 0.007 inch 
minimum, 0.015 inch maximum. 
There must be a minimum of 0.008 inch and a max­
imum of 0 .020 inch between the root d iameter of 
the governor worm and the top land of the worm­
wheel gear tooth. The top land of the wormwheel 
gear tooth must be positioned parallel to the gover­
nor worm when measured. 

10.32 Ratchet Pawl. The 0.665· to 0 .635-inch dimension 
of the pawl spring must not be altered during manufacture 
or use of the dial. 

10.33 F ingerwheel and Finger Stop. The fingerwheel and 
finger-stop requirements are as fol lows: 

(a) 

lb} 

(c} 

The fingerwheel must be aligned with the number 
plate in such a way that TUV (at the number 8 PO· 
sition) is visib le in the fingerhole when the dial is in 
the normal position. Adjust by bending the tab on 
the bearing plate. 
The finger stop must have a 0.030-inch minimum 
and a 0.060-inch max imum rotary play as checked 
in the normal posit ion. 
The dial must operate freely on a complete windup 
from the 10th digit position to the stop, as well as 
when it restores from the 10th digit to the normal 
position (impulse springs closed). As the dial un• 
winds, restrain the dial to a slow speed with a fin­
ger in the 10th position lingerhole so that any bind• 
ing or rubb ing during operation can be felt. 

11. TESTS 

NOTE: The fo llowing tests should not be used for the 
Type 154A dial. 

IMPULSE 
CAM 

Figure 25. Positioning of Old Impulse Cam Relative to Im· 
pulse Spring. 

INDEX 
MARK 

IMPULSE 
CAM 

IMPULSE SPRING 

Figure 26. Positioning of New Impulse Cam Relative to Im­
pulse Spring. 
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11.01 After all mechanical adjustments have been com­
pleted, the dial should be given a thorough electr ical test. 
Figure 28 represents the relationship between pulses trans­
mitted by the main impulse contacts and those transmitted 
by SA TT spotter contacts. The exploded view inside the 
circle shows more clearly the condition commonly referred 
to as spotter overlap, which is defined as the t ime differ­
ence, during dial rolldown, between the instant the impulse 
contacts close and the instant the spotter contacts close. 
Since the SATT system cannot to lerate a leading overlar 
condition where the spotter contacts close prior to the im­
pulse contacts, acceptable spotter pulse adjustment is based 
upon lagging interval. 

11 .02 At one time, two impulse cams with two d ifferent 
scribe marks were being used in the fie ld: a 12-degree im• 
pulse cam is identified by a square indentation adjacent to 
one of its two locating holes. The 16-degree impulse cam 

15±5 GRAMS 

IMPULSE 
SHUNT 
SPRING 

15± 5 GRAMS 
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adjustment required that the cam be set on a greater angle 
than that provided by the 12-degree cam. This meant that 
the placement of the cam would be more critical in that the 
lobe of the impulse cam would be positioned closer to the 
formed t ip of the impulse spring, and any physical disturb• 
ance of the dial could readily cause a misaligned condition. 
However the 12-degree impulse cam is more perpendicular 
to the impulse contacts and lessens the chance of misalign• 
ment. As a result, manufacture of the 16-degree cam was 
discontinued and the 12-degree cam accepted as the stan• 
dard. Because 16-degree cams were used in the f ield (exclu­
sively in California on Type 51 and 52 dials), it is advisable 
that all dials in this area being returned for readjustment be 
inspected for 16-degree impulse cams and replaced when 
necessary. 

11.03 Performing an electr ical test on a dial ensures that 
the mechanical adjustment of the d ial meets the require­
ments for proper operation. 

! 
NETWORK 
SHUNT 
SPRING 

Figure 27. Impulse and Network Shunt Spr ings. 
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Figure 28. Main Impulse and Spotter Pulse Relat ionship. 
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