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BELL SYSTEM PRACTICES 
Statio Installation and l'Aaintenance 

1.. GE ERAL 

STATION DIALS 
2 AND 4 TYPES 
MAINTENANCE 

SECTION C34.175 
Issue 1, 2-23-32 

Standard 

1.01 Thi ·t ion ou ~incs the requin•ments, and the te ting and adJU ting }JI' cl·dur s for the maintenance of 2 \, 
2C, 211, 4Jl, a 1d 4C t)l> dials. 

2. REQUI 1\llENTS 

Genera! 
2J'} 1 art t f dialS Ql t! C t_H I l Crrt:U t herein arC ShOWll 

i.l l· ig. 1. 

Rubber Bushing 

D1al Terminal Screw 

Fig. 1. 

L ubrication 
2.02 Do not lubr icate any parts of dials at stations. 
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Appearance 

2.03 The dial number plate shalt not be dirty or badly 
marred, nor hav" tb' enamel chipped o as to present an 

un ati fact ry appearance. 

2.04 Part::, hall not o broken or mi;;;sing. 

Clearance Between Finger Wheel and Finger Stop 

2.05 The de;tran bt:t\veen th · fing\:r ''he I and the finger 
1 p at all point \\ ht:n the di·rit "0'' is dialed shall be 

minimum .(i25". Gaurre hy CJ'"!. 

2.00 Th wohhl · of tht finger wh el toward :mel away from 
the number plate \\hen the di rit "0" is dialed shall not 

e.·ceetl 1/32". Gauge by eye. 

Tightness of Mounting 

2.07 ~,he dia: . hall b ti rht on its mounting and shall have 
tl1r e mounting ::;CI'C\\ s. 

Tightness of Cord Tips 

2.08 Th.,. nrd tip shall b' da np •d tight y hy th dial termi­
nal TC\\ · and ~hall n t t uch any other metal parts or 

each other. 

Arrangement of Cor Tips and Free Conductors 

2.09 The arran ' Ill nt f ord ti1 antl fre conduc )fS shall 
be in at coni· n · \\ ith th · orcling pract ires for the 

parti ·ular )it c f apparatu~, - n t to interfere with the 
\\Orking part of the dial. 

Straightness of Contact Springs 

2.10 The dial cot tact _pring-s hall not be di ·tortcd. These 
springs shall not be adju!>t d in the fi ld. 

Pulse Pawl Adjustment 

2.11 The pulse pawl shall strike th • flat portion of the pulse 
spring and not the angular off ·ct. Gauge by eye. 

2.12 There haii be a p rceptihle clearance (minimum .005") 
bchveen th rubber bu hing- on th-. put e pawl and the 

adjacent pulse spring when the dial is at rest. Gauge by eye. 

Speed 

2.13 Bdore making a speed test always inspect the dial and 
make any nee ssary permissible repairs. 

2.14 The speed of the particular dial being test d shall he 
within the limits specified in the table on page 3 \vhen 

the digit ''0" is dialed. 



I 

Pulses per Second 

Test Readjust 

Dials 
Min. Max. Min. l\Iax. 

-
2A, 2H, 4H 8 11 9-1/2 10-1/2 
2C,4C 11 13 11 13 

2.15 Check for Dial Speed: The procedure for checking the 
dial speed depends upon the type of testing apparatus 

used. 
2.16 50 Type Dial Tester: Dial the test desk code (usually 511 

in panel type offices and 117 in step-by-step office ) 
and advise the test deskman of the type of dial to be tested. 
When dial tone is heard, indicating that the test deskman has 
connected the line to a dial tester and that the dial tester 
is r ady to receive pulses, dial ''0." The test de:,kman '"ill ask 
that this be repeated at least once to determine whether suc­
cessive operations are between the pecified limits. 
2.17 Sl Type Dial Tester--With As istance: Dial the te~t 

desk code and advise the test deskman of the type of 
dial to be tested and also whether it is desired to test or adjust. 
\Vhen lial tone is heard dial "0" and li. ten for th, audibl 
signal which will indicate whether th · dial p cd i .r., Fa '", 
or Slow. The audible signals are as follows: 

O.K. Ringing Induction. 
Fast Rapidly interrupted dial tone 

(.2 to .3 seconds on, .2 to .3 seconds off). 
Slow SlO\ ly interrupted dial tone 

(.15 to .3 seconds on, 1.15 to 1.2 seconds off). 
2.18 If a repeat test is desired, advise the test deskman vho 

will again prepare the dial tester for test. 
2.19 51 Type Dial Tester-Without Assistance: Dial the 

ringer test code and listen for dial tone. Then dial the 
desired digit indicated in the following table: 
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l)j rit to l e 
r )j ll )i.ded 

------------1 
2A,211,·HI 2 
2\,211,111 3 

2C, 4 ·l 

2.20 \\'hen dial tone is heanl after dialing one of the above 
digi , dial "0'' and li ten for the audible signal a 

co\'ered in paragraph 2.16 to determine whether the dial speed 
i .K., Fa t or ~I w. Tc repeat the test, dial the prop •r 
d1g1t a. given in the taule aho\'e and when dial tone is heard dial 
"(" a'Talll. The te t may be repeated as many tim~- as ncces-

ry, changing from the tc. t to the adju:st value if desired, by 
dialin' the proper di •it c. ept that if the onnectinn is held 
too I ng the test ir~..:uit will be au omatically di connected. 
I i this ,ccurs, di. connect momentarily an'l repeat the test 
)pcration . 

2.21 Stroh scope Dial Tester: 1 h troho cope dial tester 
( n 1 t of a 2A targ t and an llA tuning fork. One 

id · f till· 2.A tar, t i for the te t limit. ( to II . P.S.) and 
thl' utlH'r i. for the readjt1 t limits (9-1/.2 to 10-1/2 P.P.S.). 
The rnhn c 1pe i:. for t · ting 2A, 2fT, and 41! t •pe dial onl '· 
If TH.·n·ssan to re\'l:r c thP- disc, unscre\, the l·nob and im·e t 

t h{:' di c. fn r ·pia ·ing the elise tak care to see that the pin 
in the ha. e nf th target properly ngages the bole in the disc. 

2.22 • fount he 2.\ tarrret on the dial to he tested by gra p­
ing the knurlerl knnl and df'pressing the pu:sh ln:tton 

tn ·.·pand t ht• prongs a shown in Fig. 2. (Use of the push 
,utt.,n i· •·. pecially i nportant '·hen placiu 17 the target on 
'o r1'd !"al.;. tn ave id marrin., their finish.) 



I I I 

Target 

Fig. 2. 

Partially insert the notch d tud and prong into the zero hole 
of the dial anrl so that the remaining three prongs are above 
hole 1, 4 and 7. \Vhil still clepre ing the pu h button so as 
to avoid marrinn- the finish of the dial, carefully pre the 
targ t into place so that the prongs engage the holes above 
mentioned. 

2.23 ee that the target doc not affec the dial speed by 
d crmining that there is some clearance between the 

gripping prong of the target and the number plate and num­
ber plate Iamping ring throu hout the rotation of the dial. 
Al o see that there i some clearance b tween the three prongs 
of the target and the finger stop. The prongs of the target 
hould he square with the ba. c in order to obtain proper 
lcarancc and grip. U e long nose pliers to adjust the target 

m cas the prong are not square. 
2.24 !ide the cover on the llA tuning fork so as to expose 

the prongs, and grasp the fork in a temporary position 
in the palm of one hand, wi h the cover projecting beyond the 
hand and with the push button conv nient to the thumb. By 
means of the knob on the target wind the dial to the stop 
po itio 1 with this same hand. (By suitably turning this hand 
and wrist before gri{Jping the knob the dial can be wound in 
one operation.) When wound, hold the dial with the other 
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haLd b,· pla in h in<lc.· finger against the ·dg<> of the fing r 
\\h e ·I. AI hold the tuning fork ov~r th~.: target with one 
h. tnd . t adyin r the other as shown in Fig. 3. 

( 

- About 
Bm. to 10 'n 

Fig. 3. 

\Vith the thumb pr ssing the button in far enough to partially 
open the prongs, c ·n rally sight the spot on the targ t marked 
" ight Her ." (For the average individual the fork should be 
held about 2 inches from the target and 8 or 10 inche from 
the eye.) Fully press the button. and th n relea e the dial by 
r •moving the index finger from the finger wheel. 

2.25 The apparent movement of the rows of divisions on the 
targ t a viewed through the vibrating fork indicates 

whether the dial spe d is within, at or outside the limits appear­
ing on the target. The apparent movement of the rows of 
clivisions at various speeds has the following significance: 

I I I 



Apparent .. fovement of Row of 
Divisions 

Rows of divi ion!'; rotate in opp J itc 
directions (Directions indicdted by 
arrow~ on target). 

In. ide row of dh·bior.s (labeled 
" bx'') appears to stand still nr to 
rot:1te in counter-cl ckwi8c din~c­
tion. (Opposi c to direction In­
dicated by arrow.) 

Out. ide row of divisions (labeled 
"l\Iin") appear~ to stand still or to 
rotate in a clockwise direction. 
(Oppo ite to direction indicated by 
arrow.) 

Dial speed i · \\ ithin litn­
its inclicc: t d on tar ret. 

----------------------
Obl speed is at or above 

its ma.·imum speed 
lin it. 

Dial speed is at or below 
its minimum speed 
limit. 

.1. Tote: The relative apparent spc d of the two rows of 
di\'i io11s with re5p ct to ca h tht.:r i- an indicati n of 
the proximity of the di. 1 spc~;d to either rnaxuuum or 
minimum limit. 

3. ADJUSTING AND CLEANING PROCEDURES 
General 

3.01 \Vhere a part i specifi ~d to be replac d, replace it vith 
an ther part of the same code number or its qui\ a len . 

Clearance Between Finger \Vheel and Finger Stop 
3.02 If the clearance !Jetwecn the finger vh el and the finger 

stop docs not meet requirements, adjust the finger stop 
with a pair of long nose or duck bill pliers. If the finger wheel 
is bent and docs not meet rcquiremen s, replace it. 

Number Plate 
.3.03 If the number plate is dirty, wipe it clean with a clean, 

moist YS-2423 cloth. If the num!Jer plate is badly 
marred or if the enamel is chipped, replace it. To change the 
number plate, remove card holder, and then remov number 
plate clamping ring as shown in Fig. 4. 
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Numher Plate 
Clamping Rmg 

/Number Plate 

Fig. 4. 

To change number plate, remove 
number plate clamping nng as 
shown. 

To avoid chipping enamel on nu:nber 
plate, do not - pp'y end of scr~w 
driver to outside of clamping rir,g 

Contacts and Contact Springs 
3.04 Contacts should be cleaned by burnishing with a 265-B 

tool. 
3.05 Contact springs should not be adjusted. If they arc 

found distorted, replace the dial. 

Pulse Pawl 
3.06 If the pulse pawl requirement 1s not met, replace the 

dial. 

Tightness of Mounting 
3.07 If the dial is loose on its mounting, tighten the mounting 

scre\vs and replace any that are missing. Be sure that 
lock washers are in position. 

Speed 
3.08 To adjust the speed of a dial, place the 260 tool on the 

dial governor so as to hold the movable parts of the 
governor, as shown in Fig. 5. 



r 

Fig. 5. 

3.09 Loosen the go·~·ernor adjusting screw only enough to 
permit movement of the adjusting arm with slight 

friction. 
3.10 Move the adjusting ann tmyarcl F (to increase the 

speed) or toward S (to r ducc the speed), gauging 
the amount of movcmt nt by the adju ting marks where pro­
vided. Tighten the adjusting ~crew, remove the 260 tool, and 
recheck the ·peed of the dial. 
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