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CIRCUIT DESCRIPTION 
AMERICAN TELEPHONE & TELEGRAPH CO• 
DEPT. OF DZVELOPMENT & RESEARCH • 
BELL TELEPHONE LABORATORIES, INC. 

OD-20153..01 /j 
Issue 5 ... n, Appendix l,,D \I 
September 3, 1931 
(2 Pages) Page l 

PRINTED IN u.s.A. . 

PANEL SYSTEM 
LOCAL TEST DESK NO. 12-B 

SECONDARY TEST KEY CIRCUIT 
FOR 51-TYPE DIAL TESTER CIRCUIT 

CHANGES 

A. CHANGED AND ADDED FUNCTIONS 

Aol None. 

B. CHANGES f Al'PAJI.A'flJS 

. Bel. None.-

c. eHANGES IN CIRCUIT REQ.tJIREMENTS O'l'BER THAN THOSE .APPLTING 'l'O 
AJJii:Bu OR REMov£llAf.PARArr1US ·. . • a I 

c.1 None. 

D. DESCRIPTION OF CIRCUIT CHANlES 

n.l The rating ot this circuit has beJ'n changed :trom "A• T. & 'l'. 
co. standard" to"A & M OnlY"• 

DEVELOPMENT 

le PURPOSE OF CIRCUIT 

1.1, No change. 

2. WORKING LIMITS 

2.1 No change. 

OPERATION 

3o FUNCTIONS 

v .... _, 

3.1 -No change. . I 

- 4. CQ}.TNECTING CIRCUITS. 

4.l Wo oi.~,• 

I 
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DETAILED DESCRIPTION 

5. No change. 

. . . 

AMF!l\IOAN···'l'ELiPRONE &-TELEGRAPH co. 
DEPT. 01 DE'fELOPMEN'.e & RE.SEARCH. 
BELL TELEPHONE ·LABOBATORIES, me • 
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CIRCUIT DESCRIPTION 
AMERICAN TELEPHONE & TELEGRAPH CO., 

CD•20 lo 3-01 
Issue 6-D 
April 5, 1929 DEPT. OF DEVELOPMENT & RESEARCH. 

BELL TELEPHONE LABORATORIES, INC. (6 Pages) page l 
PRINTED IN u.s.A. 

PANEL SYSTEM 
LOCAL TEST DESK NO. 12-B 

SECONDARY TEST KEY CIRCUIT 
FOR 51 TYPE DIAL TESTER CIRCUIT 

CHANGES 

A. CHANGED AND ADDED FUNCTIONS 

A.l None. 
B. CHANGES. IN APPARATUS 

B.l None. 

c. 
\ 

CHANGES IN OIROUI'l! REfIREMEN'l!S O'l!BER THAN THOSE APPLY-
ING To ADDED oR tm1rnv n IPPARATOS · 

C.l Added 
~2ULamp·· 

D. DESCRIPTION OF CIRCUIT CHANGES 
D.l The (D'.D ... BY) lamp is added to. provide for oonneotion :to 

~l type.dial tester o1rouit on which this lamp is not 
shown. · 

D.2 Note 104 is added. 
On the key top diagram for the AlNO key (B-A.} was shown 
as (NA). 

DEVELOPMENT 

l. PURPOSE a, CIRCUI! 
1.1 This. oirouit is desisried to oonneot the 51 type dial 

tester oirouit to the secondary test oirouit and tele­
phone c1rou1t of the looal test- desk tor the purpose 
of testing subsoribera 1 and operators' dials. The 
partio·ular type ot test, low speed or high speed 
dial test or re11d~ust, is oontrolled by.keys in this 
oircui t~ · · · 

2. WORKINGLIMITS 

2.1 None. ·,l 

; 

f 
f '/'. 
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OPEHA!i1IO~T 

3.1 This a ircui t is i ndj. Viduo.:l t:o:_·.a.., po·s,1 t1oi\ -at. the 
local test deslro '11he o:perati.6µ:,p:(:,:a Je·i._'iri this 
circuit c2usos the idle 51 type -di'Q.l test~r o.ir­
oui ts to hunt· for 1 t and when ;,,sri·i:zeg.' v~ tlie' first 
one OD.uses the others -to ·stop -ll~tlrig." · 0.011ne_otion 
is made through this circuit ~t,:v:~e:p.:th~·.51.type dial 
tester circuit aid the seoond-ary test.;oord · and ,tele­
phone circuit uf the associated: pos,~:t~on·at· _ t_b.e local 
test desk. By the operation o.t·key·s.··one· ()f-·-f_our tes-t 
conditions are established ae tollo~~t· low ~:pe~d dial 
test, low speed dial readjust• hie]l 1tt,eed c11·-a1 test 
and high speed dial readjust •. R·_epe~t, '.~e,sts• .us_ing 
the same or different test -o:ono..itions-· •~BY· be ,'inade with­
out disconnecting from t be 51 · ·:~pe·.· 4.:~a:L_.'t·es·ter, ·c1rcuit • 

. . '.. ' ~- ,' -~ . . . :' . .- . , ' . ' . 

4. CONUlLC1rING CIRCUITS 

4.l 51 type dial test oircuit, ._a:rr.-$~'4:::tor:Jls·e wi'th 
ringer test o 1r cu.it and ·.looe.li/ t~st.:·(l~·sk .t~st :_ oir­
oui t. 

~.i;.2 Seoondo.ry test circuit and. telophon• o1:rou1t .ot local 
test desk. · ·· ·, · · · 

n::1rJuL\::D DSSCRIPTION 

5. JJ.-=>p l:..Rl:..TUS 1JTD FUNCTION'S 

The ''Al" type keys are parts ot-:::otliei. !~-~•,. tri>e -keys 
in the secondary test o1rou1t_ ()t·· ·tbe:-•·:~oo:el_,·.test desk. 

(DI.LiL TEST) key is looking e.na.·id.-:ngl$ 't~ow~ !t is 
used tor-the purpose of. assoo1Etting. a 6l.~ :type dial 
tester circuit with this ,o:ircuit,_and· 1:s:.lett opera­
ted o.s long as 1 t is desired :to hol.d. the.··5l type dial 
test circu-1 t. · ·:.- • · ·· · · 

(LT) and ( LA) keys are loolt1ng -end ··oontro.lled · ·by the 
same lever. (LT) t:oy. is opera:te_d .. · tor low .s.p~ed ·dial 
test.. (LA) key-:,,.1s operated f.9:i,·; ... lQ:W ~.1>ee4 -·a.ie.l read-
just. · · . . . · .: : ·~ · 

(HT) o.nd ( H.A) kny s aro · looking. and oontroiled by the 
same lever. (HT) 1,ey is opera'te~' tor high· speed dial 

--------~ ------

• 
• 

• 
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test, (HA) key is operated for high speed dial re~ 
adjust • 

5.5 .(DT-BY) lamp is provi.ded at ~aoh position of the test . 
··desk using a 51 typ~ dial ~~ster. The lamp lights when­

ever all the dial testers are busy • 
. 

6. CIRCUIT OPERATION 

§._eizure by Dial Tester When it is desired to associate 
a 51 type . di:al tester o irouit with the seoondary test 
oirouit of a :position at the looal test desk, the 
(DIAL TEST) key is operated. The operation of this 
key oonneots battery through (HG) 150 ohm resistance 
to .(HG) lead; t·hen oonne-ots ground to (·ST) lead and . 
ground through the winding of ·(DT) relay to .{TD) lead. 
The (DIAL TEST) key is so oonstruoted that battery is 
oonneoted to (HG) lead before ground is oonneoted to 
(ST) lead, ·This 1s in oase a~~ type dial tester oir-
oui t is resting on :the terminals. ot the seleotor asso~ 
o1ated with this position in order not to move this 
dial tester ot-t t.his terminal. Ground on (ST) lead 
causes the idle 51 tYJ;)e dial tester oirouit•s· to hunt 
tor battery through ·150 ohms o~ (HG) lead. When this 
oirouit is found by a diel tester, the selector of the ~ 
dial. tester oiroui t will stop on the assooia ted term1• · · · 
nals· and battery from the dial tester oirouit aver (TD). 
lead will operate (DT) relay. The operation ot {DT) 
relay opens (ST) and (HG) leads causing other 5l type 
dial tester oirpuits to stop hunting, and releasing 
the ,hunting relays or the associated dial te~t.aro1rouit. 

Class of Test· One· of the four test keys (LT), (LA), 
(HT) or (HA), will be operated .depending upon :$he type 
of test 1 t is de,s,..red to make ·as follows: 

6.2l ~wSpeed Dial Test When it is de~ired to test .a 
low speed dial within its test limits,·(LT) key 
is ope:t':~ted..- .The (.t) lead is grounded operating 
a relay in the :tel.eph~ne oiro~it to. close the 
seoondary o.~, the mon1tor~ng c(1roui t •. WheA 11 X" _. 
wiring -is used the ~.ing conductor 1~ ·cut_ through 
to the selector or the dial tester oircuit and the 
tip oonduotor is· grounded at. the d1e.l tester· o·ir• 
ou1 t. Both,. (SP) and {Rj) leads w!~l be open under· 
this oondi~~o~_. When ·"Y" wiring is used the· tip 
and ring ,c ondu,otor s are out through to the dial 
tester o~·ro.utt ari~ jl;ie (SP) _lead will be open. 

s •. 22 Low Speed .Dial .Readjust When 1 t is desired to test 
a low speed dial within its readjust limits, (LA) 
key is .operated. The (t) lead is grounded operating 

. e .. relay· .. in the telephone oirouit to olose the seoon-
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dary ot the monitoring C1rcu1 t. V(hen "X" '.wiring· is 
used the ring conductor 1s out through to the seleotor 
of the di'al tester oirouit and the tip c,onduotor is · 
grounded at the dial 1iester _oi~o\ltt •. ·: .. ·{Sl?f.·lead will 
be open:-' and (RJ) lead will..:btt .. '~oun·d"·~·:·,µn·der. this 
condition. When tt?"t wirins ·1s,··used :the tlp _Ei,11-~-- r;Lng' 
conductors are out through to ·tlie.·.· dial ·tester o1rou1 t 
and the (SP) ·1ead is conneote~ ·to g:rowid •tJnt:ough 5,000 
ohms resistance. · · · · 

' ' l .t 

G.23 Hizh Speed Dial Te st whenit {s ·'d,t~f~~d tO test a 
high speed dial within its te,~1::•l4n'lits, ·ttf.Pl~ke'y" is . 
operated. The (t) lead 1s groucled.:op~r:a~~rig a relay in 
the telephone circuit to ol.c,s•;·,t.l»-~··a,oonde1.W"·' ot- ·the.. · 
monitoring oircui t~ When 11X1' ~r,~nf j.(USe'd ;~hE( ring 
oonductor 1s out tbrougii ,'b o· ·:~&[:s.•~:o:tctri:: ()i~: ;t.~: dial . 
tester o1rou1 t an.d· the tip ,o·oticll,tor: :-1·~.::gri~ded., at the 
dial tester -oirou1 t. (SP) le·•t,1.:.:-.1r~ll:: l>.e:,_~oun~ed., and 
(BJ) lead will be open ~de.r -~1\-i.,<'pQndt~.1·en~.· _.···'When ·nytt 
wiring t~ uses tbe ti_p and.r1~;:'_~~:~~~:~,s·.-~e· out 
through to the dial tester ~ ~:-~1-t, -•~·,,~_•:,(.8P) lead is 
oonnected to 48 "Volt bat'bert•:· ·, ··.·. : .... ::·,/.-:.·-.-_.: ·. · . 

6.24 H1f3h Speed Dial Re,adjU§t WJ~1url11;;1f~~~a~o.')q test . 
a higb speed dial. Within its· •,re•tl~"--t ·l'.l~,.~•·• ~- '{HA) · key 
is operated~ · The ( t) lead ·*• grou,;,.a•·,. ~p•r•'J;ing a re• 

6.3. 

.. ,. 
lay in the telephone cirou1_t, to .. -olo•e .. '~.b.$'.:~-~e.eoo~_de.ry ot 
the monitoring cil;'ou1t.- . When "~· l:t:_:t-1n~·~~s_·;used the• 
ring oonduotor is out through ~o t e · sel.-~~~~ -. of the 
dial tester o irouit. end the.· t1.p, to·n~/110t~:._:11.s:srounded at 
the dial tester oiroui t. Both.· .. 'JS1) -,~d'.(l:lJ') ·J.~e.ds will 
be grounded under th~s co~~l,,1_ .¢1_,_~_-:·-_~_-:_··.~---.'_ •\a wirins is used 
the tip and ring oonduotor-e· '&re:~~u~··::,t• ·-o · •. · tQ: · the .· dial 
tester c u,ouit and tbe (SP) ~e~~ ~:~•· ,gro'UD.~•~•-' · 

.1>1 • j ,: ... ~ 

Dial Tone When the 51.tT.Pe d"ial·~-·tst~r-··otrouJt··.ts ready 
to make a dial test, the regular :djj;e.3..-~onc,•·:•·iwrf~l-be sent out 
over the ring at the line · whe!re·. "le}" ·w11"~J1g·~J~·$· )18$,_d, or the · 
tip of the line vhere ·nyn · wirin~; ._ is used_:·.en.d bat.te.ry will 
be oonneo_ted to (HL) le~d, .operating (}4) .. r-~l-ey) _9losing 
the moni taring oi ~oui t t_brough·· t·l?~~--~STl :.:lte:r: -·e.~d 1·eads 

. ( d) and ( e') to the telephone· ;0J;1'QU:~:~ .. 'fil:'t:·\tll_el.9.o~.· t~st · desk. 
The dial· tone 1 s audible at· the st•t*<>J1>.:uti~ex(,. t~lft .. ; .. and. a.t 
the local test desk'. With the.;Oi1"ouJ~i-·;1,.n<:;thia":·0ond1 tion, 
the maintenance man ar subsor1~-r. ·::•t ·•ilie:::'.-L!·;tat'ion. ~der · test 
may talk to the attendant' at'· .. th.&·'.).~t?~tQ>,~,~1(·'c1e·ik,,· ·but ~he 
attendant cannot be heard at the ete.ti·on :·under·. test. When 

• , • • , • • ~ • •• • ·• ·' ' • • • }_ -. .. ' t • • • • • . • • 
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the dial tone is heard zero should be dialed. Wnen 
the (L) relay in the_ 51 type d_ial• tester circuit re- · 
leases on the first pulse the battery is disconnected 
from (IIL) lead releasing {M) relay· opening the ~ni tor­
ing circuit.·. The purpose at: t~is is to prevent ~ial 
clicks in the attendant's ear and to ~emove the O:$pacity 
bridge· which might interfere with pulsing~ _, ;- . 

6.4 Test Tone. 1.t the completion of the .tenth pUlse a tone 
is connected to the line and battery will be oonn.eoted 
to {HL) lead operating (lvI) relay, again closing the 
moni taring circuit through· {DI.AL TEST) key to the tele­
phone circuit at· the local. test desk. Distinctive tones 
indicating a too fast, o.K.· or too slow condition will 
be ~udible at the station under test and at the local 
te ·: desk. With the circuit in this condition, the 

·tenance man or s:ubscriber at the station under test 
/!talk to the attendant at the local test desk, but _ 
/,1attendant cannot be heard at ~he station under test. 
I 

6.5 at Tests When the distinctive tone 1ndioating the 

6.6 

$d condition of the dial is audible, the 51 type dial 
ter circuit will be restored to normal by the station 
er test disconnecting or by restoring the operated · 
t key (LT), .(LA), (HT) or (HA). On restoring to nor­

,•1 the tone is disoonneoted and battery is removed from 
(HL) lead, ·releasing (M) relay, in tu·rn opening the moni-
toring circuit at the local test desk. Provided (DI.AL · 
TEST) key is not restored to normal, the 5l_ty:pe dial test­
er circuit will remain associated with the position of' the 
local test desk. If, after sufficient time for the relays 
in the 51 type dial tester circuit to release, the station 
under test is again bridge·d across the line or tf, in the 
case where the station remained bridged across the line, 
a test key is operated, the 51 type dial tester circuit 
will prepare to make another test, and when ready will con­
nect the regular dial tone to the ring and close the ~oni­
toring circuit in the srune manner as for the first tes.t. 

Talkin~ to Test Desk Attendant With all the test keys 
nT),LA), (HT) and (HA) normal, lead 5 1s c-losed through 
to lead 4 and le ad 6 is closed through to lead 3 and a 
talking circuit may be established between ·the looal test 
desk and the station under test. This feature permits 
the attendant at the local test desk t-o talk with the 
station between tests. 

ill Dial Testers Busy Lamp If all th~ dial tester cir­
cuits are busy, a chain circuit· is closed thru contacts 
of relays in the dial tester circuits which lights the 

! 
. l 

I 
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(DT-BY) lamps mioh are multipled to ell the positions 
ot the test desk arranged to use the 51 type die:l testero 

6.8 .",Disoonpection ·Wl;len -tlle (DIAL. 'l'!EST),-: key; is restored to 
·normal the circuit over ('l'D) lead is.-,b.rqken. The asso~ 
oiated 51 type dial tester oirou1:t·:_w11i-:not be disassoci­
ated, however, even with- thi.,- 1'e1 normal unless all the 
test keys are normal or the station·,.under test has dis-:­
oonneoted. With the test keys normal oi•- wi.th t·he station 
under test disoonneotec. the dial t~st~.r circuit will be 
released when (DI.AL TEST) l<By 1·s rest~re_d to normal. 

DEPT. 352-A•l 
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