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Wirj_ng of A 50-A Dial Tester - Local Test Desk - Full Ueehanlcnl Pc,;.rer .Driven 
System, 

1. Paragraph 3 odd the fcllcr,ing note; 

lJOTE: - There should ah:ays be sufflci.ent tj_~e allm1ed 
after setting the disk tn stnrtlng posi tlcn to pcrnj_ t the di.sk to ccme 
to rest before the dial is operated. 

2. Par2graph 9 Under the FIRST itom cmlt the second sentence. 

3 .. 

3y With the disk in its sta rting pos itt cn , t he m8xi.Ir·om 
clcarm1ce "between the pendulum stop pi.n and its stop should be .015 11 

mo.--JLS-BH. 
7 /11/22 • 

. .,_-:-:,-~..,,, 

CHK 'D. --\vAL-m"lP. 

• 

APPROVED - · C.LoSLUYTER. G~N..L. 
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METHOD OF OPER ATI <:ti 
TESTING CIRCUIT 

Wiring Of A 50-A Dial Tester - Local Test Desk - Full Mechanical Power 
Driven System. 

GENERAL DESCRIPTION 

1. This circuit is used at the local test desk in a full mechanical 
office for testing the speed ot dials at subscribers• stations. It consists 
mainly of a mechanical unit mounted on the test desk and. has a Umlng ele­
ment oonsi sting of a heavy disk supported on a steel wire, which 1 s under ten­
sion between an upper and a lower support. The di Sk ls set tor a test by 
rota.ting the starting lever to a point 180 degrees to the left and .then baok 
to its normal position. The d13k is held stationary in the start position by 
a pawl attached to a stop magnet. A stepping relay, operated by dial impulses 
rotates a comnutator which controls the operation or the _stop magnet • 

. 2.- In making a test the digit O 1 s dialed. The stop magnet is operated 
after the first impulse, releasing the pawl which holds the d.isk at the start­
ing point. The di slr released., rotates towards the right due to the torque set 
up in the steel w1 re when the disk was rotated Off normal. After the tenth · 
impulse the stop magnet is released, stopping the movement of the disk. A 
scale graduated to read impulses :per second 1s mounted on the disk arid indi­
cates by a pointer, the rate of speei ot the dial. 

~JLED DESCRIPTION 

3a Before making a dial test the subscriber's line is eonneeted to the 
local test cord oi::."ouit and testa:l for grounds, crosses, etc. The starting 
J. e-..r(~ r of the tester is then moved rrom.1ts normal position at the right of 
tne ·;;e3ter to the start position at the left of the tester and then. back to 
the normal position,. This operation rotates the disk to its start position. 
Whea the lever 1s mov .ed from 1 ts normal position, the trans.fer springs operate 
meohnnicallyu closing a circuit through t,he stop magnet. · fhe stop magnet op­
era.tesg disengaging its locking pawl froJn the teeth on th~ r1m, ·or the <lisk. 
thus permitting the disk to be moved. freely. If the oomnµ.t.ator ·of ~}'.}~;,_stepper 
1s not in its normal posi tion9 that is resting · on a~; 1n~uJ.at.ed segri;\'e??~~-:~.he, .~:- •.:;, 
operation :of the transfer springs also olose~ a,,\~}_rc0:it fr_om ·:g~outi~--: tn_ro~h.f· ? 
the eomn\ltator an..d.' brusn; b:rea].t -~9~ta.ot Of th~. :~t~pp~r. :magnet,,. eo?ffaot ''oi> the 
tran sfet_;,key and W't~ding -9r . tn~ st;~p:per .rrt3gr{e~f to ·-'oa.ttery. The st eppin~ re­
la,y then · alternately o:perates and ·releases. as the circu1 t 1 s ol osed and broken 
at its ln•e.9k contact 1-1nt1l t.he ci-rcnit throw;zh the .comm_u.tatoJ" js b"r.ok·en by an 
in sul 2.ted segment, afte_r \~hich the stepper magnet : remains reloasei • . Y{hen the 
lever reaches the eltreme left peal tion 0 the ·transfer springs bre;ak 016-ntact, 
opBning the circtd t through the ·stop magnet. The stop magnet releases 9 al­
lowing its pawl" to drop' into a slot on the rim of the dislc., thus loo1c1ng 
the d i sk 1 n _,..~th e st art posi ti onl\ 
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4. The dial test key in the test cord circuit ls next operatoo.. connect­
ing the tip at1d ring Of the ·sub$criber's line to leads A a11d Band also con­
necting l ead.s T -and R to a supervisory circuit in the. test cord circuit to 
give switchhook supervision. With the receiver off the switchhook at the sub­
station, a circuit is closed. from ground -through the outer winding of the 
66-A repe-ating coll, t_ip or test cord, tip of line, sub-station set, ring of 
line and ring of test cord to battery through the inner winding or the L 
relay. The L rel 38 operates, in turn oper~ting the SLR relay' which exti n-
gui sh es the supervisory 1 amp in the test cord ci roui t. A di al tone ·1 s in-
duc ecl through the wind'ings of the 66-A .repeating coil as an indioation that 
the dialing may be started. The zero digit is dialed a11d at the first open­
ing of the dial contacts, the L rel~ releases. The SLR relay ls oonstruetei 
to be slow in releasing and does not release with the L relay on the dial 
impulses. -The L relay released, closes a circuit from ground on its armature. 
through make cont acts. of the SLR relay• break cont acts ot . the transfer springs 
and winding or the· stepper magnet to battery, operating th(;) -stepper magnet .. 
When the d1a1 · springs again close the circuit, the L relay re-oper·ates a11d 
opens . the ci rouit through the stepper magnet. The stepper releases and in 
so dOil'lg rotates its carirnutator one step, which closes a circuit from ground 

-through the carmutator and brush, contacts of the transfer springs a.'l'd winding 
of the stop magnet to battery. The stop magnet operates, d1 sengaging 1 ts pawl 
from the starting slot wl'lioh allows the disk to start sw1 ng1 ng towards the -

. right~ 

5. At each succeeding impulse the L rel~ releases and re-operates, 
-. in · turn operat1!1,g and. rel easing the stepper magnet which a:lva.'laes the comnu­
ta.tor one step with each impulse. The comnutator segment and brush continue 
to make contact unt11 ten impulses have been received• when the circuit through 
the stop maftnet is opened by an insulated commutator segme~t. The stop mag­
net releases and.1-tspawl engages the · teeth on the rim ot thedisk, .bringing 
it to a stop. If the dial meets ·the req\liranents, the pointer will indicate 
a speed b-etweai the minimum of eight pulses per second ancl · a maximum of el even 

. pulses _per second. 

6. - When the receiver is replaced on the swltchhook at the station, the 
L relay and SLR rel38s release, Ughtlng the supervisory lamp 1n the test cord 

· ol rcu1 t as _ a disconnect signal. tlel easing the dial test key restores the ei r­
cui t to normal. 

7. The 400 ohm resista.'loes a'ld 1/2 M.F. condensers provide pooteot1 on 
against sparking at the contacts of th~ stepper magnet and canmutator. 

CHECK TEST 

a. Imned1ately atter 1nstallat1on and pcriodleally during its use, the 
adjustments Of the instrument should be checked. paying speolal attention to 
~he spring tens.ions and to the timing feature. 

TIME CHECK 

9. '!'he Umlng feature should be checked !n the tollowhg manners-

\ ' 
\ 

' 

0 

) 

.. 
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FIRST. The di al tester -should be mounted in a vertical posi tlon. 
This m:J8 be checked by using the surface o~· the tap protecting tube as a. 
reference. . 

SECOND. -Move the starting lever to 1 ts extreme 1 eft hand positl on· a'ld. 
then back to its normal position. The stop magnet pa.wl should fall in the 
starting ·slot a'ld rest - against the first tooth on the rim of the disk. With 
the disk held in this pos~tlon. the start mark on the scale should be directly 
beneath the pointer. Jm.y adjustment necessary can be made by loosening tbe 
screws at el ther end of the seal e and sl1d1ng the seal a to the right or left 
as the case ma.y be until the start mark an4" the pointer coincide • 

. THIRD. Operate the di al test -key a'ld temporarily short circuit the 
tfp and ring of the associated. ·test plug. (This may best be accompllshed by 
1nsel"ting the plug 1n a short ciroulted jack). · Remove the short circuit 9 

_allowi!lg the disk to oscillate freely until it comes to rest. The disk 
should stop with the figure 10 exactly beneath the pointer. If necessary, 
make oorrecU on as follows: 

(1) · Remove_ .the top protect! ng ·tqbe. 
(2) Release the knurl el looking screw 1n th.a torsion head·. 
(3) Turn the torsion head 1n the proper t\ireotion to line up 

number 10 on the ·scale with the p01titer. 
{4) Tighten tha looking· screw a."ld replaoe the tube. , 

FOURTH~ Test the freed.om of movement of the disk by re-setting 1 t at 
the starting point a'ld rel easing it as before by short circuiting the test 
plug"· Count the swings .of the disk (a canplete swing being a motion from 
one ex-treme position of the dl sk to the opposite extreme position). After -
twenty swings the decrease 1n amplitude should not exceei ten degreesl' as 
1ncffcated on the scale. Thl s test· in:Jures r>roper al 1gnment of the instrument; 
whioh in turn insures freeiom ot mo"leme!"}t tor the disk. 

FIFTH. Check the time interval by· setting and rel easing the disk as 
before and counting the swings ot the disk. Fifty eanplete swings should · 
-occur in froni 90 .:!:_ 1 seconds, as measured by a. stop watch. 

NOTE: The speed of the disk m:w be varied by means or the 
. adjusting screw on its r1m, but it 1s very improbable 
that such adjustment should be needed, therefore this adjust­
ing screw · should be moved only after an accurate chack of all 
other parts has tan ed to remedy the trouble. or in the cas·e 
of repa1 rs such as replacement of the steel support w1 reo 

SPRING TENSIQ~ CHECK 

lOo In checking the tensions of the various springs, the 1ndividual 
requirements will be found. under the heading Mechanical Requ1re.rnents.o · 

·CAUTIONS. 

llo · After setting the disk at the starting point the lever should always· 
be returned to the extreme right ha11&. position before the dial is operated9 to 
prevent interference w1 th the motion of the disk. 
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12. The instrument is designed to test the speed of dials only when the 
digit O is _dialed. Ir any other digit is dialed, the stop magnet is not re­
leased a!ld the disk will continue to oscillate after the ~ial has come ~o rest. 

13. Care should be taken not to Jar the instrument during a test since 
the accuracy Of the res\11 t will be affected. 

14, For the correct operation of the dial tester it is essential that 
the tension springs of the stop mag?iet be vrithin the limits specified in the 
Mecha'lical Requirements. 

-, 
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CIRCUIT REQ,UIRFiMtIT:TS 

I,i'£ECH_4J1T CAL_ EEQ t.TIREMBtfTS 
5CJ ~-.it Di~.:~ il.'I;:-J·1'£l1 

The suspension wire should always be kept taut by kes;,:lr,.g the 
knurled screw "i,v:ti(;h is at t ac1~1~cl to t :ne l av:0r0 t,ef:-1 sc :":' -;:\v: ::1t:t d.own 
until the c1 ea:.r·:.:-:nce between tbe ~.(tjr,,~;: G:"tt tliJ."·H~1 of 1,L;-:J d\i,; '\:lf:~ ig 
approximately ~~/611: of an inch L")f' 2.n ~ourlt just suffi e1. ,~:-1.t to 
prevent adjacent turns frcm touching .. 

The clearance between the stop magnet pawl and the d:5:s1.-:: teeth 
with the stop magnet operated shall be .012" plus c005tt ot~ 
rri nus .002". 

STOP MAGNET: (1). The armature springs shall 68.eh have a tension of 
30 plus 0 1· rn:i..!.m.a 3 g!'ans v,her1 mear.n:i.t•ed at tte e'..d of th~ 
springs with t!1e arrn~1~~ure in its opsr-·ater.l pN1itio::l.'.) 
(2). The armatur•e ail• gap shall be .040" plus or minus 
• 002" • 

. (1). The ccnmutator brush shall have a tension of ZO 
pJ.us Ci."' mi~\rn 3 g1~ams when measured at the end. of the brush. 
(2) -~ Thf'~ w.m2.ture springs sbal. 1 each bear agtdnst tt1 e 
axrn2,tru·2 w.t ·i;h a pressure of 85 plus Or" 1~inus fi g'.;;·tCTt~,, 
mE-;;;:..sn !'ed. at the end. of the springs with the armature in tbe 
opcE·at e:1 pr;~;i ti on. 
(~~) .; T.l.'l1:! ,~on tact springs shall have a tension of 28 plus 
OP 1::rL111s 3 g:r?ans v,hen measured. at the end of sprlngso 
('1} o 'l•h& fJ.T:t ving pawl shall have a pressur•e of 30 plus or 
m:l:ms 5 g,:2i71$ against the root of any tooth., 
( b; ~ Tte .Y."G'to.'i.ning pawl shall have a p1"ess~re of 25 plus 
or- minus ~ g:{1 ,1m3 me a2·i.n' ed a.t the c rovvn of ru:.y tooth-n 
(€ },, 'l!:.:.:e c1.t.macm·e nir gap snall be .044 1' mird.rrt;:i~n awl 004:"'11

' 

mo:.::.J.mnm 1.t1eaJJ'r}1:<ed. bct·ij',resn the back of a1:·rna.l/v.l"6 a!1d. t}1e annatu1"e 
st. O'l} nut v.;h Bil the a.rmc\t u:r e is in the ope1· 8t ed pos 1 t :i. 0'.10 

(v,, \ '~ t ·--~•,,o ?·, c·• -· "-''C 't'"'l t~ 'r.;"'e \ ... ,.,o lo·wAr t~a·!"'lc: r"r-.·1"' s.,.., ,,._·i l",1P-S .'.:-3rlcl rnnve j 1...'1 s.J • . .l•J&. IJ ..,J,,4 A_v •l V'/11 •'I..J ,.. :..a~ .. •.-•• .t ..!, -• 0· "' · -

ttrn st ,::i:tt} ~S J. O-i.'<3:r sl:lgbtiy f:rcm its ncr•rnal por~it:lonc1 11.1rle 
s tepre::' i.~ r .. :.i s:1!,r1c~ shG1J.}.d. th:Y11 operate in~ a cir-cu l t ti"11:-c\ug l1 ~;, ·i~ s 
vr1:,.:;_d1.t;z ::r::ct bz'r;;:;ii: ;:.;r:r:taet at a. speed which wl11 ::t:"o·i;2te t lH: 
co1Tu1r,.:rtatvr 10 canplete revolutions in 16 seconds~ 
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Inner 
Wdg. 
(500 
cbrns). 

Outer 
Wdg. 
{too 
ohms} •. 

CIRCUIT REQUIREMENTS 

'OPERATE N ON-OP:EHATE 

Spec:l al requirements to in sure slow rel ease. 
P.(~80.j. eO 18 amp. 
Tost .OJ. 9 anp. 
w.c.c. .041 amp. 

S:peci al requi ranents to insure speed. 
Anna.ture travel .020 '' + .0025''• 
R13adj. .0145 amp. - Readj.· .013 amp. 
Test .015 amp. Test .0125 amp. 
w. c. c. .025 anp. w. c. c. .0047 amp. 

Test .020 amp. 

Read.j. 
Test 

REl"El~E 

.001 af.l)}!• 

.0009 a-:ip. 

ENG~ =-W AL:ML. 
3-22-22. 

CHK'D.--ASP:CWP. APPROVED - c. :L. SLUYTER, G~M~L. 

~---

I ~ # .. 
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