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THE recommendations contained in the following pages 
for the adjustment and repair of the Type 24 Dial are 
based on many years of experience in the maintenance 

of dials under varied conditions. 

We urge that these recommendations be carefully fol-
lowed at all times and believe that if this is done, the tele-
phone company will be able to keep its dials operating in a 
highly satisfactory manner and at a low cost for maintenance. 

While this bulletin may seem to contain a greater mass 
of detail than former publications on the same subject, it is 
not because the Type 24 Dial is more complex than former 
dials. In fact, quite the reverse is true. It is merely that the 
present bulletin covers the subject much more thoroughly 
than former bulletins. 

When ordering the Type 24 Dial for replacing the Type 
23 Dial, it will be necessary for the customer to specify the 
circuit with which the dial is to be used, and the wiring con-
ditions under which it is to be used. The arrangements of the 
shunt springs will vary with the different types of telephones 
and circuits. 

The dials are furnished less cords and the customer can 
either use the old ones on dial replacements by soldering 
spade clips on the dial ends of the old cords or specify what 
cords are to be furnished with the new dials. 

Copyright 1926 
by Automatic Electric Inc. 
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The TyE e 24 Dial 

A GENERAL idea of the appearance and operating characteristics of the 
Type 24 Dial may be had from an examination of Figures 1 to 6 
inclusive. 

Figure 1 is a front view showing the finger and number plates, the finger 
stop, and the number card assembly. 

Figure 2 is a rear view of the completely assembled dial with the mechanism 
in its normal position. The shunt springs are therefore in the open position. 
This view also shows how the impulse springs are moved out of reach of the 
impulse cam just before the dial has completed its return motion. This is for 
the purpose of providing an appreciable interval of time between the comple-
tion of the last impulse. and the completion of rotation. This interval is equal 
approximately to the time consumed in making one impulse and thus provides 
a greater interval between two successive series of impulses than that provided 
by former types of dials. This gives the relays of each switch that is operated 
extra time to function before the next series of impulses is dialed. In other 
words, ample trunk hunting time is given. 

Since the dial is operated in a clockwise direction (facing the front) and 
counter-clockwise on its return to normal, it is obvious that the impulse springs 
will be released and allowed to assume a position closer to the impulse cam the 
instant the dial leaves its normal position. so  that they will be operated by the 
cam during the return motion of the dial. 

Delayed Impulse 
Feature 
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Fig. 3—Rear View of Dial Showing Position of Impulse 
and Shunt Springs When Finger Plate Is Turned to Off- 

Normal Position. 
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SCREW TERMINALS 

Fig. 2—Rear View of Dial with Mechanism in Normal Position. 

Screw Terminals The screw terminals for making the connections to the dial are also shown 
in this view as well as the tapped holes into which the dial mounting screws 
are fastened. 

Removable Spring 
Assembly 

It will be noted that the 
spring assembly is fastened to 
the mounting plate by means 
of a screw on each end of the 
spring assembly bracket. The 
spring assembly is thus easily 
removed for replacement or 
repair. 

Figure 3 is a rear view of 
the dial showing the relation 
between the shunt spring 
cam and the impulse and 
shunt springs when the dial 
is in an off-normal position. 

Figure 4 is a cross section 
drawing of the dial without 
the impulse spring assembly, 
showing the arrangement of 
the parts of the main shaft 
and worm gear assemblies. 
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Fig. 4—Cross Section View of the Dial. Without Spring Assembly. 

Figure 5 is a side view showing the compactness of the assembled dial and 
the ingenuity of its arrangement. It also shows the depth of the flange of the 
finger plate. 

Figure 6 is a front view with the finger dial and the enameled number plate 
removed. It shows the springs that hold the number plate in place. the pawl 
assembly and the finger stop bracket. The substantial manner in which the 
finger stop bracket is fastened to the mounting plate by two screws will be noted. 

The ratchet mechanism is very quiet in operation, will withstand long 
wear and is positive in its action. The ratchet teeth are punched and shaved to 
insure absolute uniformity. 

The governor is of the same general design that has been used on the later 
tyes of dials but with several very important improvements. The wall of the 
cup has been made thicker than formerly. This assures its remaining in perfect 
alignment and shape during the processes of manufacture and adjustment. The 
inside is burnished to afford a uniform friction surface for the governor fly-balls. 
A special bearing is provided on one end so that it operates freely only in the 
proper direction. The worm is milled with precision from hardened steel and is 
driven by a laminated gear built up of specially treated fibre between two 
phosphor bronze discs. 

Figure 7 shows four typ-
ical impulse and shunt spring 
combinations in addition to 
the one shown on the dial 
in Figures 2 and 3. Other 
combinations can be fur-
nished to suit circuit require-
ments. The shunt springs 
are arranged in a separate as-
sembly and are connected to 
the impulse spring by means 
of a link. This link being 
readily detachable. facilitates 
changing the shunt springs. 

Governor 
Refinements 

Spring 
Combinations 
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Fig. 6—Front View of Dial. with the Finger Plate and 
Number Plate Removed. 
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To Assemble -Lae Dial 
The operations involved in assembling the dial are listed in natural sequence 

and each described under a separate heading. To dismantle the dial the sequence 
of operations should of 
course, be followed in the 
reverse order, beginning at 
number 13. 

1. (a) Mount the gov-
ernor cup on its bracket 
and secure it with its 
clamping nut. 

(b) Place a particle of 
oil on the bearing at each 
end of the worm assem-
bly. T h en , with the 
finger slightly moistened 
with oil, touch each fly-
ball lightly. 

(c) Place the worm as-
sembly in position and 
screw the special bearing 
into place, being careful 
not to draw the bearing 
screw up against the end of 
the worm. Then tighten the lock nut on the bearing screw. The worm should 
operate freely in one direction only when rotated by applying pressure length-
wise to the threaded portion. 

2. Place the assembly in position. being careful to see that the pinion 
thrust washer is in place next to the bracket. 

3. Place the thrust washer over the shaft and then place the main gear 
wheel assembly in position with the large gear next to the mounting plate. 

4. The position of the finger stop bracket is determined by the location of 
its two dowels. The mounting screws should be securely tightened. Care should 
be taken in mounting this bracket to see that the pinion shaft enters its bearing 
which is a part of the bracket. 

5. Place the fibre upper thrust washer on the shaft next to the main gear 
wheel assembly. Place the main shaft assembly so that the longest projection 
on the plate is up against the stop on the finger stop bracket. 

6. Holding the main shaft assembly in place, reverse the position of the 
dial and place the main dial spring in position. To do this. slip it over the 
shaft, engage the lower projecting end in one of the raised teeth on the mounting 
plate, turn the spring to the left about one turn and then slip the catch into the 
grooved end of the shaft with the bracket projections toward the governor. 

7. (a) Screw the knurled impulse cam nut down tight on the end of the 
pinion shaft with the knurled side up. 

Governor 

Worm Gear 

Main Gear 

Finger Stop 
Bracket 

Main Shaft 
Assembly 

Main Spring 

Impulse Cam 
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Fig. 7—Shows Four Typical Spring Combinations for Various Types of Circuits. 

C 

(b) Place the impulse cam on the pinion shaft with its long axis parallel 

to the impulse springs. 

( c) Place cup washer with the concave side toward the cam. 

(d) Fasten cam and washer in place with the clamping nut. Be sure to 

hold the cam nut with the cam nut wrench when fastening the clamping nut, 

so that the governor worm and worm wheel are not marred. (Note: The hole 

in the cam is for manufacturing purposes and should be ignored.) 

8. Mount the spring combination. Its position is determined by the 

location of the dowel holes in the mounting plate, and it should be securely 

fastened by means of the two mounting screws. 

9. The adjustment of the pawl stop is described under -Standard Dial 

Adjustments.- 

10. Place the number plate in position and secure it by lifting the two 

retaining springs so that the projections on them engage the inner edge of the 

plate in the slots provided for this purpose. 

11. Place the finger plate in position over the hub on the main shaft 

assembly with the blank section toward the finger stop. 

12. Place the escutcheon lever with its projecting end between the small 

projections on the finger plate so that it is centered on the main shaft and its 

flat surface is toward the pinion. Then, keeping it in position by holding the 

thumb on its lever portion, screw the locking screw tightly into place. This 

secures the finger plate as well as the escutcheon. The locking screw is so fitted 

to the shaft hub that the escutcheon lever is left free to move between the 
projections on the finger plate. 

13. The designation card is notched to indicate its position in the card 

holder and is held in place by an especially designed washer. To assemble: 

with the escutcheon lever arm opposite a point between "6-  and "7-  on the dial, 
place the assembly in position with its outer projection in the notch that is 
provided for it in the finger plate. 

Spring 
Combination 

Pawl Stop 

Number Plate 

Finger Plate 

Escutcheon Lever 

Designation Card 
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Fig. 8. 	 Fig. 9. 

Fig. 10. 	 Fig. 11. 

Tools 

Then, holding it in position with the thumb of the left hand, (Figure 8) 
insert the special tool which is provided under its edge near the figure -7 —  and 
force the end of the lever over the inner projection on the escutcheon ring by 
moving the tool to the right or with a clockwise movement, until it comes to a 
stop in a position opposite the sixth finger hole, (Figure 9). To disassemble 
reverse the operation described above. (Figures 10 and 11.) 

Five tools, four of which are shown in Figure 11, are required for assem-
bling, dismantling and adjusting the dial. They are: a light screw driver, a pair 
of impulse and cam spring adjusting pliers; a finger socket wrench for the im-
pulse cam clamping nut, an end wrench for the governor and impulse cam nut 
and the special escutcheon tool. It is assumed that the repairman has a pair of 
stub nosed pliers available for the adjustment of the pawl stop. 
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GOVERNOR AND 	 CAM NUT 

	

CAM NUT WRENCH 	SOCKET WRENCH 
IMPULSE AND CAM SPRING 

ADJUSTING PLIERS 

Fig. 12—Tools Used in the Adjustment and Repair of the Type 24 Dial. 

Sta,nda,r Dial Adjustments 
(Note: For complete details of adjustment dimensions, see 

Standard Adjustment Sheets.) 

This dial is so designed and manufactured that very few adjustments will 
be necessary, if the dial is properly assembled after being dismantled. This 
section covers those adjustments that need the special attention of the repairman. 

The finger plate must not bind on the finger stop. The enamel on the 
number plate should be clean and should not be broken or cracked. 

With the finger plate in its off-normal position, the middle impulse spring 
should, by means of its own tension, rest firmly against the heavy stop spring. 
With the finger plate off normal the contact of the main impulse spring should 
rest against the contact of the middle spring with approximately 35 grams 
pressure. 

With the finger plate off normal the heavy stop spring should hold the 
middle and main impulse springs in such a position as to allow approximately 
.020" separation between the main impulse spring and the lowest point of the 
impulse cam contour. When the main impulse spring is resting against the 
highest point of the cam contour, the space between the spring contacts should 
be approximately .020". 

Simple to 
Maintain 

Impulse Springs 
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Main Spring 

Shunt Springs 

Cam 

Governor 

Ratchet 

Lubrication 

The main dial spring should have 1 to 1 14 turns tension with the dial in 
its normal position. 

The arm that moves the impulse springs away from the cam should be in 
alignment with the center of the bushing on the middle impulse spring, and. 
with the dial at rest. should cause the main impulse spring to clear the high 
point of the cam by approximately .025". 

This arm must not cause the impulse springs to move until after the 
closing of the contacts at the completion of the final impulse. 

The shunt springs should be so tensioned that, when the dial returns to 
normal or is moved off normal, each spring will maintain contact with its adja-
cent spring during a travel of not less than .015". Contact separation for shunt 
springs should be approximately .020". The main spring of a "break-make-
shunt spring combination must break contact with its back contact before 
making contact with its front contact. The arm that operates the shunt springs 
should be approximately in alignment with the center of the shunt spring 
bushing it engages. 

With the dial at normal, the impulse cam should be set so that the bend 
at the end of the main impulse spring is approximately equidistant from the 
high sides of the cam. 

There should be perceptible end play in the governor worm shaft but this 
end play should not exceed 1/64". 

The governor wings should be formed as nearly as possible alike. 

The dial should operate at a speed of not less than eight impulses per 
second nor more than twelve impulses per second. The speed is regulated by 
the tension of the fly balls of the governor on the walls of the governor cup. 

With the dial at normal the pawl should rest against its stop so as to 
allow approximately 1/64" clearance between the shaft stop arm and its 
associated stop. (See "A," Figure 6.) 

A small amount of watch oil (See Specification 5228) should be applied 
to the following parts: 

(a) Governor shaft worm. 

(b) Governor weights: apply just a little oil to the fibre on each weight 
and then wipe off the surplus. 

(c) Governor shaft bearings. 

(d) Pinion wheel shaft bearings. 

(e) Main shaft bearings. 

(f) Main gear bearing. 

(g) Pawl bearings. 

(h) Cam: apply just a little oil to the edge of the cam and then wipe 
off the surplus. 

A small amount of switch lubricant (See Specification 5232) should be 
applied to the ratchet teeth on the main gear. 

Excessive oil should not be allowed to remain on any bearing surface. 

J 
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Dial Repairs at Subscribers' Premises 

The information contained in this section is not to be considered the last 
word on the subject as it is recognized that, in some exchanges, peculiar condi-
tions may apply which will render the prescribed procedure inadvisable. The 
following recommendations, however, are based upon our many years of close 
contact with telephone companies operating Strowger Automatic equipment. 

The ideal method of making all dial repairs, if cost is not considered, is to 
have the trouble men bring all suspected dials to a central dial repair shop 
where complete replacement of parts, re-adjustments and tests can be made with 
all the conveniences of the work shop available. This procedure, however, is 
unnecessary because if the trouble men are properly trained, they can make 
many minor dial adjustments at the subscribers' premises and thus in many 
cases save the time and expense of removing a dial from service, which, with a 
little attention, might give good service for many years. 

That replacements should be avoided as much as possible will be obvious 
if the following items of expense involved in replacing dials be noted. 

First—Trouble man must carry a new dial with him. 

Second—Trouble man must carry the removed dial to the shop and 
exchange it for a new one. 

Third—Trouble man must take time to disconnect and remove the dial. 

Fourth—Trouble man must take time to connect and attach the new dial. 

Repairs vs. 
Replacements 

Fifth—Removed dial should be entirely overhauled at shop whether it 
needs it or not, because after a dial has been delivered to the shop, it would 
certainly be unwise not to take advantage of the opportunity to overhaul it 
completely. This increases the expense of the repair shop unnecessarily. 

It is not desirable, however, to permit trouble men to make any major 
repairs on a dial for the following reasons. 

First—Because he is not properly equipped to make such repairs satis-
factorily. 

Second—The subscriber objects to having a work shop made of his 
premises. 

Third—It has a bad psychological effect on the subscriber. 

Fourth—The trouble man's duty is to re-establish service quickly to as 
many subscribers as possible; hence he should not be unnecessarily delayed at 
any station. 

We therefore recommend that trouble men be trained, supplied with tools 
and instructed to make only the following repairs at the subscribers' premises: 	List of 

1. Increase or decrease the tension of the main spring. 	 Recommended  
Adjustments 2. Regulate the speed of the dial by making the necessary adjustment of 

the governor wings and fly balls (see governor speed adjustment). 
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Lubrication 

3. Tighten loose impulse and shunt spring assembly. 

4. Adjust the ii. pulse springs and regulate their tension. 

5. Adjust the shunt springs and the position of the operating arm. 

6. Tighten and re-set a loose impulse cam. 

7. Tighten the finger stop or replace a bent one. 

8. Replace or make changes on designation card, escutcheon ring or 
celluloid cover. 

9. Lubricate as follows if the dial appears dry or sluggish. Use Automatic 
Electric Inc. lubricant, Specification 5228, and apply as directed: 

Governor shaft worm. 

Governor shaft bearings. 

Governor weights at fibre tips (apply very little and wipe off) . 

Pinion wheel shaft bearing. 

Main shaft and main gear bearings. 

To lubricate the main shaft and main gear bearings, it will be necessary 
to remove first the designation card assembly, then remove the dial locking screw 
and place a drop of lubricant in the screw hole. 

As these repairs are all of a minor nature, and do not call for any adjust-
ment to the inside dial mechanism, it requires very little training to prepare 
trouble men for such work. 
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