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I. GENERAL 
1.01 This section pr ovides information on the ma intena nce 

of the IA Telephone Answer ing Set installed at sub­
scriber sta t ions. '\i\Tith the objective of aidi ng the analysis of 
trouble and its subsequent correction, the basic 1naintenance 
requiren1ents and procedures ar e supplemented by additional 
info r mation on the 111echanical and electrical operation of t he 
set. 

1.02 This sect ion has been revised to include 1nore co1nplete 
maintenance infonnation . Due to the extent of the 

cha nges , arrows indicating changes have been 0111itted. 

1.03 Some of the information in t his section supersedes 
sin1ilar information in Sect ion CSS.607. T his lat ter sec­

tion will be reissued at a later date. 
1.04 '\i\T ork actually done on the subscriber's pre111ises should 

be limited to verification and analysis of the trouble, 
performa nce of readily 111ade adjust111ents, ,vhe r e approved , and 
the rep lace1nent of easily access ible pa r ts which are available 
through the nor111al supplies organization . 

1.05 Disasse mbly of t he IA 'Telephone Ans,vering Set shall 
be undertaken only ,vhe n approved by a supervisor. 

1.06 The mainte nance of telephone sets and subscri ber sets 
._ . wh ich may be used ,vith the IA 1'elephone Answering 

Set ts covered in the sect ions dea ling ,vith these appara tus 
ite1ns. 

1.07 Access to t he inside of t he set is obtained by remov ing 
the cove r. This is acco mplished by loosening the two 

slotted -head set screws in the lo,ver back sect ion of t he case, 
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Reco rdin g and Checking A nno un cement Messag e 

2.04 The smaller dru m is used for rec ording and rep roducing 
the "Announcement " or outgoing message. The alu­

minum drum is covered by a band (or "tire ") containing •a g­
ne tic iron oxide, which provides a reco rding medium. Recording 
is acco mpli shed by applying au dio and high frequenc y bias 
currents to a 0.042 inch ·wide magnet ic recording head held in 
contact with t he surface of the band . As the dr um rotates, it 
turn s a lead scre,v by a 1 :2 gear r atio, which moves the head 
across the widt h of the band , trac ing a helica l tr ack ,vith 0.10 
inch spac ing between track centers. The drun1 r otates at about 
20 rp1n. 

2.05 The recording head is 1nounted on a pivoted a rm wit h 
a spira l spring applying pressu re to keep the head 

riding on t he band. \N'hen th e soleno id is energized th e "Bail" 
,vhich mounts t he head carriage is rotated on the lower i lide 
bar as a pivot so tha t the pa,vl is disengaged, allowing t he 
drum to tur n, t he half-nut is engaged ,vith the lead scre w, and 
the recording head allowed to co1ne in con tact ,vith the mag­
netic ban d (Fig. 2). 

2.06 As the announcement head carriage n1oves from its 
zero position (from left to right) a cord atta ched to an 

arn1 of t he carriage rota tes a pulley ,vhich win ds up a i.piral 
sprin g (Fig . 2). When the half-nut is disengaged from the lead 
screw , th is spring pulls the carriage back to its zero poiition. 

2.07 The drum is sto pped in a given "index" pos it ion by pro-
vid ing a sing le slo t into ,vhic h the stopping pawl can 

rest. When the pa,vl is seated switc h S19 releases, open inc the 
power cir cuit to th e moto r (F ig. 2) . By causing the dru111 to 
always stop in the sa1ne posit ion, the record -reproduce head 
always retraces the sa n1e track on t he 1nagnet ic band . 

2.08 Pr ovision is made for r ecor ding an d reproducinc an-
nouncement messages of any length fro n1 12 to 30 

secon ds with a mini1nun1 interval bet,veen t he end of this 
message and the beg innin g of t he recording of the incoai ng 
message . Th is is accomp lished by means of the Adju stabl e 
Limit S,vitch S7 which is aut omatically posit ioned at the end 
of the trave l of the anno uncement car riage ,vhe n t he machine 
is in the ANNO UN CE1 {EN T DICTATE con dition (F iitli. 2 
& 4). This li1n it switch consis ts of a micros ,vitch (S7) carried 
on ·a pivoted arm ,vhich is moved by an ex tensio n of the head 
carria ge . The s,vitch arm is locked in posi tion by a spr inc held 
friction pad. W hen the machine is ope ra ting in the AN­
NOUNCElvfEN T DICTATE condi tion, solenoid L2 r aise s th is 
friction pad and allo,vs the switch arm to return to a start 
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position. Since there is a minin1um announcement message 
tin1e of 10-15 seconds the switch arm does not return to a 
position equivalent to the zero head position . Dur ing the dictate 
period the li1nit s,vitch arm is n1oved along as the head pro­
gresses. When the S'fOP key is operated at the end of the 
anno uncement message , solenoid L2 is re leased, and the fric­
tion pad locks the s,vi tch arm in place . This holds until a ne,v 
announcement n1essage is recorded. vVhcn the announcement 
rnessage is reproduced , the s,vitch arn1 is not released, the 
carriage progresses to the end of the n1essage, at whic h tin1e 
the carr iage arm operates switch S7 re leasing the solenoid and 
causing the carriage to return to zer o. Operation of S7 also 
starts the incon1ing message drum and operates relays Kl and 
~4 w~ic h n1ake the necessary changes in conn ections to record 
1nco1n111g messages. 

2.09 Befo re a ne,v announcement 111essage is recorded, t he 
prev ious one must be erased. 'fhis is accomp lished by 

means of an iron core coil v,hich is energ ized by 60 cycle cu rrent 
and held near the dr un1 for one r evolution (Fig. 4). The core 
has a face approxi1nately the leng t h of the r ecorded area on 
the drum so that the ent ir e helical track is erased in one rev­
olution . The erase coil is rnounted on a pivoted an11 and an 
adjustable stop limits the travel so tha t the pole piece is close 
to the magnetic band (about .080 in.) wh ile erasing but is at 
a considerab le distance a,vay when in the released position. This 
latter distance is suc h that it prevents residual magnetization 
of the band ,vhen the erasing current is turned off by switch 
S5 which is operated just before the coil reac hes its rest posi­
tion. T he erase coi l is 1noved to its operating position by the 
sa1ne solenoid , L2, ,vh ich releases the arm holding the adjust­
able limit s,vitch. Ho,vever, since the limit S\vitch 1nust be 
released dur ing the entire time of recor ding the announcement 
message and the erase coil is to be operated for on ly one 
revolution the latter is mechanica lly released by a pin on the 
drum. Th~ pin, after one revolut io_n, engages ~ latch w~ich 
r eleases the coil alt houg h solenoid L2 remains energized 
(Fig. 4). I t is located so that it does not engage the release 
lever after the first revo lution. 

Recording and Reproducing Incoming Messages 

2.10 The large message dr um, on which i~coming messa~es 
are recorded , is driven by a continuously rotating 

clutch similar to that used on the announcement drum ~ut 
located at the opposite end of the shaft, a,vay . from the drive 
pu lley (Fig. 1). Rotation of the n1essage drum 1s contro lled by 
a pawl and solenoid Ll s irnilar to those use~ on tl_1e announce­
ment drum (Fig. 3). There are four slots 111 which the pawl 
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can engage to stop the dru1n, since it is not necessa r y that it 
ahvays stop in the sa111e position . As th e n1essage drum ro tates 
it turns the associated lead scr e,v through a 2 : 1 gear reduct ion, 
giving a track spac ing of 0.025 inc h, center to center. The 1nes­
sage record -reproduce head (active ,vid t h 0.014 inch) is mounted 
on a carriage similar to the ann ouncement head carr iage, with 
a half-nut engaging its lead screw, but ,vith no provision for 
auton1atic return of the head carr iage. Instead the head carr iage 
is connected by n1eans of a flexi ble cab le and pulleys to the 
:tvIESSAGE SELECTOR KNOB ,vhich appears on the fron t 
pane l (Fig s. 5 & 6) . This knob rotates as the carr iage is 
moved by t he lead screw, and sho,vs the position of the head. 
vVhen playing back n1essag es th is knob is used for man ually 
movin g the head to any des ired par t of the drun1 to pick out 
any n1essages or to rep ea t a message. Before this can be done 
it is necessary to dise ngage t he ha lf-nut fr o1n t he lead scre,v, 
,vhic h is done by pus h ing in on t he :tvlESSAGE SELECTOR 
KNOB (Fig. 3). 1'his eng ages an an11 on the bai l on whic h th e 
carriage is mounted, moving it enough to release the half -nut , 
hovvever, t he motion is not enough to affect the cable r un ning 
on the pulleys . • A. cam is mounted on the MESSAGE SELEC­
T OR KNOB shaft, operating s,vitc hes S9, SlO and Sll (Fig. 5) . 
Anot her cam on a concent r ic shaft bu t connected to the 
MESSAGE I NDICA'fOR DIAL ope rates s,vitches S39 and 
S40. 

2 .11 A MESSi\GE INDICATOR DIAL graduated in 20 
parts (F igs. 5 & 6) is provided to show the extent of 

reco r ding on the rnessag e dru1n. This is useful as an ind ication 
that messages have been recorded and also ,vhen the subscriber 
wis hes to set the mac hi ne for recording addit ional 1nessages 
without eras ing tho se already recorded . The :tvIESSAGE INDI­
CATOR DIAL is moun ted between the panel and the 11ES­
SAGE SELEC1'0R I<NOB and is r otated by the 1:fESSAGE 
SEL E C1' 0R !{NOB du r ing recording . Ho,vever, it remains in 
position ,vhen the :tvfESSAGE SELECTOR I<NOB is turned 
for playing back messages and n1ust be manua lly re tu rned to 
zer o before inco m ing n1essages can be erased. Connected to the 
MESSAGE INDICATOR DIAL shaft is a catn which operates 
s,vitches S39 and S40 which contro l the 1necha nism for erasi ng 
incoming messages (Fig . 5). 

2.12 The message head carriage is also equipped with a 
switch S8 whic h pr events recording over a por tion of 

the dr um already used but not erased . This s,v itch cons ists of 
two parts, the fixed con tacts located on an insula t or attached 
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to the head car riage and the shor ting contact mounted on the 
switc h car riage (Fig. 6). The s\vitc h cari ·iage has a locking 
spr ing norma lly pressed against a slide bar on the message car ­
riage w ith sufficient friction to hold it in pos ition but not enough 
to keep the head ca r riage fron1 pushing it along during record ­
ing of messages. On late r sets the slide ba r has bee n t hreaded 
to gi..-e a more positive action. \,\1hen the n1achine is set for 
AUTOliIATIC ANSWER wit h the message record-reproduce 
head at the beginning of the head carriage travel, (MESSAGE 
SELECTOR KNOB at zer o) the switch ca r r iage is r eleased be­
fore the first n1essage is recorded, by operation of solenoid L4 
through the incoming carriage actuating linkage (Figs . 6 & 7) 
and i! pulled to the zero position by n1eans of a coil sp ring . 
The contacts are closed and r emain so during recording of in­
comi ng messages but are opened when the carriage is moved 
man ually for playing back messages . 

2.13 E r asing the incoming messages is a ccon1plished by 
means of 60 cyc le current in a manner similar to that 

used for the announcemen t drum (Fig. 7). The erase coil core 
is app rox imate ly the length of the recorded area and is n1ounted 
on a pivoted support. An adjustab le stop limits the travel so 
that the pole piece is close to the magnetic band (about .010 in.) 
,vhile erasing but is at a considerable distance away ,vhen in the 
released pos it ion . It is operated by solenoid L4 and 115 volt 60 
cycle cur rent is tu rn ed on and off by S\vitch S6 which is oper­
ated by t he coil bracket. Since the message drum is not 
alwa ys stopped at the same angu lar position, it is not feasible to 
have the erase cycle ti1ned directly by the drum. The timing is 
done by cam 1- 1 and re lay 1(2, re leasing relay K6 and sole noid 
L4 a fter 3-1 /2 seconds or slightly 1nore than one revolution 
of the drum . 

Externa l Record e r 

2.14 Switches S12, S41 and S42, providing for the opera-
tion of an ex t er nal recorder, are located beyond the 

end of the norma l trave l of the incoming message head carriage 
(Fig . 6). In order to operate these s\vitches, the JvIESSAGE 
SELECTOR K NOB is pus hed in and turned all the ,vay to the 
r ight, past a detent. To do this requi res relocation of a stop 
,vhich is intended to prevent the message head carr iage from 
opera t ing to th is position on mach ines not equipped with an 
external reco r der. Since external recorders sui table for attach ­
ment to the lA Te lephone Answer ing Set ar e no t avai lable at 
this tim e, these sw itches (and the jack J 2 providing connec­
t ion s to the external recorder) v.•ill not be used, although they 
may be sources of trouble for nor ma l operation . 
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Timing Cams 

2.15 Vario us timing functions are accomplished by the 
followin g cams (F ig. 8) : 

(a) Cams driven when Announce drum rotates: 
Carn 1-1 Seizes line (SIS) 

Ti111es message drun1 erase cycle (S « ) 
1-2 Enab les calling party control relay, 

K7, (S 14) 
1-3 Flashes "Dictate" lan1p (S13) 

(b) Cains_ dr iven \vhen message drum rotates: 
Cain 2-1 Releases line (S16) 

2-2 'firnes beep tones and disab les A VC (S17) 
2-3 Increases leve l on last beep to ne (S18) 

2.16 These cams are arranged in t\vO gro ups, th e first thr ee 
being at the bottom and t he last thr ee at t he top of the 

cam tO\\'er . A set of gears fro111 the main drive shaf t provides 
continuous dr ive to each of the clutches n1ounted on the respec ­
tive cam shafts. Clutch 1 connecting the announce cams (1- 1, 
1-2, 1-3) to the driving gears is actuated by a lever operated by 
solenoid LI, \vhich also releases the stop pa,~•! on the announce 
drum. Consequently, t hese cams start to rotate as soon as the 
anno unce drurn starts. As the ca111s rotate they ope r ate their 
respective contact springs and also ,vind up the return spring . At 
the end of the announce1nent, solenoid Ll is re l.eased, relea sing 
Clutch l and allowin g these cams to be returned to zero position 
by the return spring. T he other end of this return spring is 
attac hed to t he other set of cams and thus serves to return 
either set to zero. Sin1ilarly th e message ca111s (2-1, 2-2 and 
2-3) are driven throu gh Clutch 2 w hich is operated by a lever 
from soleno id L3 at t he same time that L3 operat es the 
message drun1 release paw l. 

Function Selector Switch 

2.17 In orde r to change from one function to anot lle r, as 
from PL AYBACI< to ANSVVER, it is nece 1sary to 

effect a nu111ber of changes in connections . 1' hese are accon1-
plished by t1vo slide s,vitches 1nanipu la t ed by the FUNCTION 
SELEC1'0R K.i~OB. A bevel gear on the knob shaft enga ges 
a si111ilar bevel gear on the shaft extending to the right side of 
the mach ine beh ind the front pan el. On this rod is a plate carry­
ing a pin ·whic h engages in a pivo ted T arm in a 111anner to push 
the slider of one s1vitch in and t he othe r slider out. Flat bars on 
the slides engage spr ing con tact clips to n1ake or break circuits 
as required. These contacts make up s,vitches S21 and S38. 
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3. ELECTRICAL OPERATION 
Amplifier 

3.01 A single speech amplifi er is used for recording and 
reproducing both incoming and outgoing n1essages. 

Assoc iated ,vith t he speech an1plifier are the auto111atic volun1e 
control amp lifier, reco r ding bias oscillator, and beep tone 
an1plifier . 

3.02 T he speech a rnplifier consi sts of t,vo CI{-512AX 
Tetrodes (Vl and V2) and one 3V4 Pentode (V3). 

The first two tubes (Vl and \ f2) are of the subrn iniature, 
hea ri ng-aid type while the re1na inder are miniature type . All 
have dir ect heated filaments ope rated on filtered D C fro111 a 
75 volt po,ve r supply . Speech inp u t vo ltage is applied directly 
to the gr id o-f Vl, wit h resistance -capac itance co upling to VZ. 
A potent iometer R- 106 at t he input to V2 is mounted on t he 
a1nplifier chassis and is not access ible to the subscriber. I t is 
adjusted at the factory and should not be changed in t he field. 
Resisto rs R -103 and R -107 are con nected across t he fila111ents 
of \ Tl and V2 since t hese require only 0.020 a 1np . filament 
current ,vhile 0.050 amp. is required for the othe r tubes . Resis­
tors R -104 and R-125 form a voltage divider to supply scree n 
voltage to Vl, providing a sma ll amo un t of degenerative feed ­
back . Resistor R -126 provides grid bias for V3. 

3.03 Feedback is provided around V3 by means of R- 130 
and C-126. C- 116 partially con1pensates for t he increase 

in response of the magnetic r ep roducer at the higher frequen­
cies. However, the response of the combined recording and 
reproduc ing operation is purposely made lo,ver at 200 cycles 
t ha n at 1000 cyc les in ord er to obtain max i111un1 intell ig ibility . 
Output tr ansformer Tl is used for connecting t he speec h 
an1plifier to the isolating transformer T2 for transmission to 
the telephone line. It is also used for t he speec h con nect ion to 
the external r ecor der connection. \l\Then recording, audio output 
from V3 is co1nbined wit h t he high frequency bias fro1n \ T5 
and connected to one of the rnagnetic r ecordi ng heads by way 
of R-112, T 3, R-129, relay 1{4 and switch S21. 

3.04 Bias Osci llator VS is designed to operate at a fre-
quen cy of about 13,000 cyc les per second . \l\Then the 

speech amp lifie r is used fo r reproducing sound from either mag­
netic band, relay K4 is not operated and the filaments of \ T4 
and VS are shunted by a 51 ohn1 resistor R-117. Th is reduces 
the filament cur r ent in t hese tubes to abo ut 1/ 3 of normal a nd 
elim in ates high frequency bias and au to1natic volume control 
whil e reproducing either the announce1nent or incom ing 
messages. 
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3.05 Au to1nat ic Volume Contro l is used dur ing recording of 
both t he announcemen t and incom ing messages. Speec h 

vo ltage is ta ken from the pla te of , ,2 to the gr id of V 4 via 
C-111. Freq uencies above 1 KC ar e r emoved by C-110, th e 
remainder being rectified by X3 and filtered by R -102 and 
C-103 and fed back to VI. T he filter elemen t s a r e chosen to 
give a short attack and long release time . T he AVC cir cuit is 
disab led by S l7 on cam 2-2 du rin g trans rnission of beep tones 
,vhile record ing incoming 111essages. 

3.06 S igna l or "beep" to nes are obtained f rom the tone 
ge nera tor n1ounted on the dr iving motor . The compara ­

tively IO\\' leve l from this generator is amp lifie d by V6 before 
trans1nission to t he line . Transformer 'f2 serves as an outp ut 
tra nsfonner for V6 as ,veil as the isolat ion transforn1er . The 
leve l of t he first three tones ( t,vo at the beg inning of t he in coin­
ing 1nessage and t he firs t of the t,vo final warn ing tones) is set 
by the vol tage div ide r R-20 5 and R -204 to give the prope r level 
on the line. The leve l of t he final tone is abo ut t,vice as loud as 
the rest. Plate current is co n nected to "\T6 by s"\\•itch S32 on ly 
in the AUTOMA'fIC ANSVVER position of the F U NCTION 
SELECTOR KNOB . 

Power Supply 

3.07 Direct current fo r the amplifier, relay s, so lenoids and 
lamps is obtained fro111 se len iu1n rec ti fiers X l an d 

X2 con nected to separate ,vindings of the po"\\•er transfonner 
T 4. W hen the ON -OFF s,vitch is ON the relay power (48 
volts) is on continuously in order that the signa l lan1ps and 
relays n1ay be i1nmediate ly ava ilab le for use . Cu rrent to th e 
sig nal lamps, so lenoids and relays 1(3 and K6 is filte r ed only 
by C- 122. Ho"\\1ever, to reduce hum pickup in va r ious circuits, 
curren t to r elay 1(2 is also filtered by R -203 and C-208, and 
cun ·ent to re lays 1(1, 1(4 and KS is filtered by R-211 and 
C-210 . Current for ope r ating 1(7 is obtained from t he Cen t ral 
O ffice battery. 

3.08 Recti fier X2 supp lies 75 volt direct curre nt for the 
amplifie r only \vhen the mac h ine is in operat ion (K S 

operate d) . Cur rent for the vacuum · tube fila1nents of VJ , V4, 
V5 and V6 is filtered by C-123, R - 124 and C-120 an d fo r Vl 
and V2 by C- 121. Cui-re n t for the plate circuits of "\TJ, V4 and 
V6 is filtered by C-123 , R - 121 and C- 119, of VS by C-123 and 
for Vl and V2 by C-123, R -121, C- 119, R-11 3 a nd C- 118. 
Current for t he trans 1n itter of t he local telepho ne set when 
recording an announcement message is obtained fro m the 
amp lifier powe r supp ly and filtered through R- 123 and C- 117. 
The cir cuit limits t he trans m itter cu r rent to abou t 6 m illiam peres. 

C55.611 
P age 9 

lA TELEPHONE ANSWERING SET 
MAINTENANCE 



,.. 
Page 10 

Calling Par ty Disconnect 

3.09 'fhe Telephone Answer ing Set is designed to fun ctio n 
,vith "calling party disco nn ect" fac ilities. At locations 

1vhere t he ce nt1·al oflice equipn1ent does not supp ly the required 
ba t tery in ter ruption, the 1nachine ,viii oper ate normally, with­
out interna l modifications , but on a fixed ti1ne incoming message 
basis ; i.e. af ter the full ann ou nce1ne11t n1essage the incoming 
message dru1n ,viii run its full cycle . whether or not the calling 
party con1plet es his message and disco nne cts in less than the 
allo tted time. 

Head set Playback 

3.10 Headset playback can be 1nade available for annou nce­
ment check and n1essage playbac k . A head receiver 

jack JI is provided in the right side of the base of the lA 
Telep hone Ansvvering Set for the following assembly: 

l-723A Receiver 
I- ISA Headband 
1- RZDB Cord, 6 ft. long, equipped with one 347B plug. 

4. CIRCUIT DESCRIPTION (Fig. 14) 

Normal Telephone Service 

4.01 With ON -OFF switch S4 OFF, R terminal is con­
nected through RI and 1· term inal through Tl. 

Announc ement -Di ctate 

4.02 \~ith ON-OFF s,vit ch S4 ON and FUNCTION 
SEL ECT OR I<.NOB at ANNOUNCE ~IENT­

DICTATE, the Ready Lan1p lights, thr ough S4, R207, KS, S9, 
S29 and P+. \~hen S1'ART switch S2 is n1on1entarily presse d, 
K3 operates an d locks through its contacts ST and 6T, STOP 
key S3, S27, S11, Adj ustab le Li1nit s,vi tch S7, and P l + . 
K3 operates KS through 3T and 4T. KS starts motor J\11 
through IB and 2B. 4T and 51' of KS apply AC to rectifi er 
X2 for an1plifier plate supply and operation of 21' and 3T 
extingu ishes the Ready lan1p. 

4.03 K3 operates Announcen1ent Erase Solenoid L2 
thr ough 2T, IT and S36. L2 moves the Eras e Coil 

close t o the an11ouncen1ent drun1 and releases the adjustable 
limit switch (S7) holding n1echanism which allows the swi tch 
arm to drop back to n1ini1num announcement position (10-15 
seconds fro1n the start). E r ase current is supplied fro m one 
side of line through SS, wh ich is closed by operat ion of L2, 
thr ough the erase coil LS to contacts of the thermal over ­
load relay and the other side of line. At the same time a path 
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is closed throug h R218, R212 t hroug h the heat er ,vinding of K9. 
If eras e coil circuit is closed for an interval longer than per­
mitted by t he adjustn1e nt of K9, it ·will operate and open the 
circuit thus protecting the erase coils fro1n overheating . 

4.04 Kl operates through S38 and contacts 5B and 6B of 
K3, and locks throug h contacts ST and 9T of Kl and 

6B and SB of K3. Ll Anno uncement Drum Clutch Solenoid 
oper a tes through S24, S41, contacts 11' and 2T of Kl , and 3B 
and -4B of K3 per mitt ing drum and announcen1ent cam rotation. 
K4 operates through 4T and ST to l{ l and activates bias 
oscill at or and the A \ TC circuit by remov ing shunt resistor R117 
fro1n filan1ents by ope ning contacts 3T and 4T. The local tele­
phone set is connected to th e an1plifier input fro rn tern1inals Rl 
and T l via S4, S30, S31, C203, S25, T2, R119, R I20 and con ­
tacts 7B, 6B, ST, 6T of K4. 

4.0S After one drum revolution (abo ut 3 seconds) a n1echan ­
ical trip mechanisn1 drops th e erase coil and erase cur ­

rent is cut off by SS. 
4.06 Approxin1a tely 1 /2 second later (3-1 /2 seconds after 

START key is pus hed) , the red Dictate lamp lights 
t hrough R-206, S37, S13 of Cam 1-3 to P+. 

4.07 The announcement recording head is connected to the 
output of the amp lifier and the bias oscillator tube 

(V3) thr ough S21, lB and 2B of K4, Rl29, T3, Rll2 and Cl08 . 
The announcement message is recorded on the recording band. 
During the recording of the Announce1nent, the adjustab le 
limit sv,itch arm and associated s,vitch S7 are moved by the 
head carriage. 

4.08 At the end of Announc emen t, the subscribe r momen-
tarily operates the STOP key S3, releasing K3 , and 

thence soleno ids Ll and L2. Releasing Solenoid L2 clamps the 
adjustab le limit sw itch mechanism in a position corr esponding 
to the end of t he Announcement . The head carriage and cams 
restore to norn1al ,vben LI is released. KS, however, stays 
ope ra ted unt il the announcement drum is indexed because Sl9 
is he ld closed by t he announcemen t drum clutch pawl un' il 
the announcement drun1 has rotated to a point where the pawl 
can dro p in the notch . Re lease of KS lights the Ready lamp. 
S,vitch S20 ,vhich is in the ringup circ uit is closed ,vhen the 
pa\\ 'l is in the notc h of the dr u1n. 

4.09 If the STOP s,vitch is not pressed by the subscr iber, 
the adjustab le lin1it switch S7 operates at the limit 

of its arm travel (30 sec.) and releases K3 after which t he 
above action tak es place. 
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A nnou nce ment-Ch ec k 

4.10 \,Vith ON-OFF s,vitch S4, ON and FUNCTION 
SELECTOR KNOB at ANNOUNCE:tvIENT CHECK, 

the Ready lan1p is lighted th1·ough S4, R-207, 3T and lT of 
KS, S9, S29 and P+. 

4.11 \1\Then STA.RT s,vitch S2 is mo,nenta r ily pressed, 
K3 ope1·ates and locks up through 5T and 6T, STOP 

switch SJ, S27, Sl 1, Adjustable Limit Switch (S7) and Pl+. 

4.12 K3 operates K.5 through 3T and 41' ,vhich starts 
:tvfotor Ml through lB and 2B of I<:5. KS applies B+ 

voltage to amplifier by connecting rectifier X2 to AC and also 
extinguishes Ready la1np. 

4.13 K3 operates Ll Announcen1e11t drurn clutch solenoid 
using P+ through 3B and 4B of K2, 2T and 3T of Kl 

and S23 to LL 

4.14 Announcement drun1 recording head F-11 is connected 
through 2 and 3 of S22, 7T and 6T of K4 to amplifier 

input. Amplifier output is connected to Telephone Set through 
S2S to R201 in order to reduce the level of the n1essage coin­
pared to that heard by a distant subscriber . 

4.15 Announcernent is reproduced in receiver of the local 
telephone set or the Aux iliary Headset. 1'he latter, if 

used, is plugged into jack Jl ,vhich is in the right-hand side 
of the base near the back. 

4.16 An nouncement ca111s rotate but perform no operating 
functions. 

4.17 At end of Announce111ent, Adjustable Limit switch 
S7 operates, re leasing I<:3 and LL Head carriage and 

cams return to standby posit ion. If STOP key S3 is pressed 
before S7 operates, K3 is in1mediately released. KS stays 
operated until Announcement drun1 is indexed because S19 is 
held closed by the clutch pa,vl until indexing is completed. 
K4 releases and Ready lamp lights. 

Me s sag e Pl ayba ck 

4.18 \Vith ON-OFF switch S4 ON and FUNCTION 
SEI ~ECTOR I<NOB at MESSAGE PLAYBACK, 

ST ART key S2 is mon1entar ily pressed, operating K3 ,vhich 
locks through STOP key S3, S27, Sl 1, S7 and Pl+ . 

4.19 K3, through its contacts 4T and 3T, operates KS ,vhich 
starts motor MI through lB and 2B and applies AC 

from transformer T4 through ST and 4T of KS to X2 to 
supply B + voltage to amp lifier. RE 1-\DY la1np is extinguished. 

I I 
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4.20 K3 operates Message Drum Clutch Solenoid L3, and 
connects P+ through 3B and 4B, 2T and 3T of I{l and 

S23 to L3. 
4.21 1,fessage dr um and can1s rotate until they reach their 

sto p. 'fhe cam rotation is incidental; no operating 
function being performed. 

4.22 The subscriber picks out messages to be played back 
from the message drum with the lvfESSAG .E SELEC ­

TOR KNOB which n1ust be pus hed fonvard before it can be 
turned and then r eleased for reproduction. 'f he 1Y!ESSAGE 
INDICATOR DIAL rema ins stationary an d serves as an index 
for the end of t he last r ecor ded incoming n1essage and the 
amo unt o-f space re1naining for recording. 

4.23 T he Message dru1n pickup head HZ is connected to 
the atnplificr input through 1 and 3 of S22 and 7T and 

6T of K4. Messages are reproduced in the Telep hone Set or 
Headset through S25 and the P layback \ T olurne Control, R-202. 

4.24 The Message dr u,n is stopped by the subscriber 
opera ting STOP s~vitch S3 or by limit s,vitch S11. 

Th e latter opens ,vhen the head carr iage reaches the end of 
the dr um and has the san1e effect as ope r ating S3 except 
th at S11 re111ains open until the 1Yfessage head ca rri age is 
1nanua lly returned hy means of the JvfESSA GE SELECTOR 
KNOB to a posit ion a,vay fro1n this end of the drum. 

Automatic Answ er 

4.25 With ON -OFF s,vitch S4 ON an d FUNCTION 
SELEC1'0R KNOB at AUTOJvIA'fIC ANSvVER, 

and ·with M:essage head in position to rece ive a 1nessage, SS, 
S9, SlO, S11 are closed . READY lamp is lighted through S4, 
R-207, 31' and J'f of KS, S9 and S8 to P +. 

4.26 See Par . 4.50 for descript ion of eras ing process involv ed 
in the recording of the first incoming message . 

4.27 Ringin g cur rent from terminals R and G passes 
thr ough S4, C-202, thern1istor R -21S, SlO, S35, S20 and 

is re ctified by vari stor X4 and actuates ,vinding 6T and 4B of 
K2. K2 locks up throu gh ,vinding 3B and ST, R-203, IB and 
2B of K2, through 3B and 28 of Kl, S14A of cam 1-2, S16 of 
cam 2- 1, S34 and S8 to P+ . 

4.28 K2 ope rat es K3 throug h lT and 2T of K2 and SS 
to P-f-. 

4.29 K3 ope rates KS thro ugh 3T and 4T of K3 to Pl + . 
1ifotor 111 star ts t hr ough 1B and 2B of K S to AC 

power. KS, 4T and ST supp lies AC to rectifier X2 furnis hing 

CSS.611 
Page 13 

lA TELEPHONE ANSWERING SET 
MAINTENANCE 



Page 14 

B + to amp lifier and extingu ishes Ready lan1p by contacts 
lT and 3T. 

4.30 Ll operates fr ont P+, thr oug h 3B and 4B oi K3, 2T 
a nd 31' of Kl an d S23. 

4.31 LI r eleases f\nnouncen1ent drurn pa,vl an d enga ges 
an nounc e111ent cam clutch l. 

4.32 Approx in,ately 3- 1 /2 seconds af ter K2 ope rat es DC 
t erm ination of t he telep hone line is cornp leted via te r­

minals R and T, S4, S IS contact of earn 1-1, ,vinding oi K7, 
S 14B of cant 1-2, 5B a nd 6B of Kl, S30 trippin g ringing 
current . 

4.33 1{7, "Callin g Pa rty Disconnect" re lay, ope rates and 
closes locking pat h to CO batte ry fro m tennin al R 

throu g h S4, S 15 of can , 1-1, windin g of K7, 1 T and 2'1' of 
K7, S30, S4 and tenninal T. 

4.34 Announcement goes out on line as follo•.vs: Announce-
ment head H I is connected to an1plifier input vi a S22, 

7T and 6T of K4. i\ mplifier out put is connected to the tele­
phone line via Tl, 11' and 2T of K4, T2, S25, S30, S31, S15 
of cam 1-1 and S4 to T and R. 

4.35 About 1 second afte r the telephone line is termi n ated, 
can1 1-2 opens conta cts of S-14B, making DC line 

tennina tion dependent on holdin g of K7 t hrough its IT and 
2T contacts. Any interrupt ion of Central Olft ce battery will 
then cause 1{7 to 1·elease. ,vhich causes Answering Set to return 
to standby condition b y release of 1(2, ,vhich a lso r eleases 1{3 
and 1{5. If t he ca lling party disconnects du rin g t he announ ce­
ment, t he open con tac ts of S20, (associa ted ,vit h the a nnounce­
n,ent drum clutch) preve nt K2 fro1n ope rati ng on a new call 
un til the drum and cams are indexe d. 

4.36 At end of Anno uncernent, I<.I relay ope rate s from Pl+ 
t hro ugh A.dj ustable Li rnit S\\•itch (S7), S33, Kl wind ­

ing to ground. 
4.37 Kl locks up throug h 8T and 9T, 6B and SB of I{3 

to Pl+ . 
4.38 Kl contacts 7B-8B take over t he job of holdiac· the 

Telepho ne Line fron, S15 of cam 1-1 and Ll is rel eased 
by opening of 2T and 3T of Kl. This disengages anno 11nce ­
ment head half -nut, releases clutch l and a llows t he hea4 HI 
and announcement cams to return to normal positions . 

4.39 L3 operates from P + t hroug h 3B and 4B of K3, 2T 
and IT of Kl , S41 and S24. Message dr um 1,tarts 

rotating and cam clutch 2 engages to start incoming n1e ,1,age 
cams rotating . 

I I 
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4.40 K4 operates through 4T and ST of Kl, to Pl+ . 
4.-41 T he telephone line is connected via tenninals R and T, 

S4, S30, C203, S25, C124, C125, TZ, Rl19, R120, 7B, 
6B, .5T, 6'f of K4 to input of speech arnplifier . The output of 
the speech amplifier is connected to the message recording 
head, H2, via 2B and lB of K4 and S21. 

4.-4:.1 About 1 /2 second after S7 operates, cam 2-2 operates 
S17 twice connectin g B + to Beep A1nplifier tran s­

n1ittin1 two beep tone signals to Line and to Message head 
throu 1 h Amplifier . 

4.43 Incoming message is re cor ded on dru1n through the 
Amplifier and recording head. 

4.44 Cam 2-2 opera tes Sl7 again about 25 seconds after 
recording starts, sending the third beep out on the 

Line in the sa1ne manner as the first 2 beeps. 

4.45 About one second later cam 2-3 operates S18 and 
over laps the fourth operation of S17 by Cams 2-2, 

and connects full output of tone generato r to An1plifier. 
4.46 S16 of cam 2-1 releases K2 about 2- 1/2 seconds after 

last beep is trans1nitted, allowing a tot al of about 28 
seconds recording time inclu ding beep tones. . 

4.47 Release of K2 releases all re lays; Motor stops; Message 
drum stops; Message earns return to zero, t elephone 

Linc DC path is opened and set is ready to answer another call. 

4.48 If the Te lephone Line battery supply is interrupted 
for a short time, (as by calling party disconnect in 

certa in types of C.O. or PBX) dur ing the call \Vhen K7 is 
controlling the t elephone line termination , K7 releases, releas­
ing K2, stopping the cycle and the Answering Set return s to 
standby condition ready to receive another call. 

4.49 \i\Then the Incon1ing 11essage head reaches t he point 
on the drun1 ,vhere there is inadequate space for 

another con1plete recording cycle , S9 contacts are opened by 
the cam on t he ME SSAGE SELECTOR KNOB and the 
READY lamp will not light at t he end of the call. Slight addi­
tional move1nent of t his can1 causes S10 to open the operating 
gro u nd -for th e K2 r elay and a "don't answer" condition will 
be presented to subsequen t calls . After the head travels an addi ­
tional distance equiva lent to 30 seconds of message recording, 
SJ 1 is opened by the same cam. This opens the circuit to L3 
so that th e i1viessage -record-r eproduce head will run off the 
end of the dru1n. 
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Incoming Message Drum Erasure 

4.50 vVith ON -OF F s,vitch S4 ON and FUNCT ION 
SELECTOR KNOB at AUTOMATIC ANSvVER, 

MESSAGE SELECTOR KNOB, to extre,ne counter-clockwise 
position and MESSAGE INDICATOR. DIAL to extreme 
counter-clock,vise (zero) posit ion, S39 and S40 are closed. 

4.51 P+ th r ough S40, S9, lT and 3T of KS, R207, lights 
the Ready la1np. Ri nging current on the first call 

operates I<:2, as in Au tomatic Answe r, above. 

4.52 K3, KS, Ll ope rate-start ing motor, amplifier, an­
nouncen 1ent drum and ca,us, and READY lan1p is 

extinguished as des cribed abov e. 

4.53 'f he n1essage drum erase relay, K6, opera ted from P+ 
via 3B a nd 4B of I<:3, 2T and 3T of Kl, S39, 3T and 

4T of K2, and S44 of Cam 1-1 th en locks through lT and 2T 
of K6. 

4.54 1{6 operates L3 through l B and 2B starting incoming 
message dr un1 and ca1ns. K6 also opera tes L4, incom­

ing message drum erase soleno id, thr o ugh J'f and 4T which 
n1oves the Erase Coil close to dr um. Erase curr ent is supplied 
from one side of power line thro ugh S6, ,vhich closes as Erase 
Coil is raised, through erase coil to con tacts of thermai over ­
load relay I<9 and other s ide of power line . At th e same time 
a pa th is closed from S6 throug h R219, R213 through the heate r 
,vindi ng to contacts of K9. If t he erase coil circuit is closed 
for an in terval longe r than permitted by the adjustiuent of K9, 
the thermal relay ,viii operate and open the circ uit t hus pro­
tecting the er ase coil fro m serious overheati ng. Operation of 
L4 also rele ases flyback cont act (S8) allowing it to return to 
incon1ing 111essage head car riage and close the P + circuit . 

4.55 After a little more than one 1·evo lut ion of the Inco111-
ing 1{essage drum, (abo ut 3-1/2 seconds) S44 of cam 

1-1 opens and releas es K6 and the erase coil drops back to its 
norrnal pos iti on, at which time er ase curr ent is cut off by S6. 

4.56 K6 also releas es L3 stopping incoming message drum 
and r eleasing clutch 2 ,vhich allo,vs the n1essage ca1ns 

to return to zero position. 

4.57 S,vi tch S15 of Cam 1-1 closes th e DC path of the 
T elephone Line as Incon 1ing :tv1essage drum erase cycle 

ends tripping the ring and operating K2 . 

4.58 Remainder of ans,ver ing cycle proceeds as in Auto­
matic Answer. 

I I 
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4.59 The MESSAGE INDICATOR DIAL is advance d by 
th e lead scr e,v and assoc iated mec hanis m duri ng the 

er asu re cyc le and S39 an d S40 are opene d, v,h ich preve nt s 
eras ure from occur ring on subseq uent calls . 

S. REQUIREMENTS AND PROCEDURES 
5.01 Detennine, if possible, v.•h ethe r or not the subscribe r 

has bee n pr operly operating the controls . P rior to 
inspecting the mechanism of t he Ans,ve ri ng Set for defects, 
check the po,ver, statio n and set connectio ns. vVith the ON -OFF 
s,vitch in the OFF position, check the nor mal opera ti on of the 
associated telepho ne se t. 

5.02 So me of the troubles of the I A T elepho ne Ans,veri ng 
Set ,nay be locate d by t he careful visual inspect ion for 

obv ious de fects . W hen inspecting the set look particu larly for 
t he following : 

l. Burned out pilot lamps . Befo r e inse r ting a ne,v Ready 
or Medallion lan1p (1(-2 type), a portion of the ,vhit e 
plastic ban d ar ound the lamp should be remove d with 
a k nife or other sharp instrume n t so that t he ligh t is 
direc t ed at the pa nel. The D ictate lamp (SIA type) needs 
no n1odificatio n. Tf lamps repeated ly burn out the sets 
should be r eturned for r epair. As a tempo r ary expedie n t 
the K-2 ty pe lan1ps n1ay be rep laced by t he C-2 type. 

2. \ Tacuum t ubes no t sea t ed in thei r sockets. (Note that 
the two CK512AX tubes are oriented so tha t the r ed 
n1ark on the tu be base faces th e outside of t he set and 
coincid es wit h the n1olded dot on the socket .) 

3. I mproper ad justmen t of s,vi tch contacts or contact 
operating cams. In cases ,vhere contac ts are not read ily 
access ible and in case of n1alfunc t ioning of to,ver ca ms 
the se t sho uld be rep laced. · 

4. Disp laced wirin g or cab les in terfering ·wit h opera t ion 
of set. 

5. Obstruc tion of movin g pa rts. 
6. Bindi ng of carr iage bails due to imprope r location of 

front p ane l. 
7. Con tr ol knobs loose on shafts . 
8. Beve l gears loose on shafts. 
9. Loose colla rs on dru m shaft . 

10. Loose or i1nproperly ad justed lever linkag e connected 
benveen solenoids and operating mechani s111s. 

11. Loose assemblies or con1ponent s. 
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12. Drive belts loose or not in place on pu lleys . 
Note: the cor r ective measures in most of the case s 

ar e obvious . 

5.03 The following adju stment requirements (5.04 to 5.12) 
are includ ed only to assist the r epairman in locating 

and clearing trouble . 

Erase Coila 

5.04 E r ase coils shall erase messages co1nplete ly and shall 
not touc h the drun1 at an y point dur ing a complete 

revol uti on. If the coil cannot be r eadily and sat isfactori ly 
adjusted by the adjusti ng nuts (Fig . 7) the set sho uld be 
replaced. 

Recording Heads 

5.05 Lamination of magnet ic reco r ding heads should be free 
of roug h spots, nicks, spread ing, etc . If heads are 

not sati sfacto ry the set should be replac ed. 

5.06 Th e pr essure of the head ,vhen lo,vered on th e re cord­
ing band shall be betwee n 20-35 gr ains 111easured normal 

t o the band . No attempt should be made to a djust th ese heads. 

5.07 Wax may be ren1oved from surfaces of the heads by 
carefully scraping with a KS -6320 orange stick. 

Recording Banda 

5.08 T he bands shall not be loose on th e drums. If bands 
are loose rep lace the machine. 

5.09 E xc ess ,vax may be re1noved fr om the bands by wiping 
the bands Vl•ith a lint-free cloth, such as KS-2423 T\\•ill 

Cloth, saturated with Genera l E lectric Co. No . 10- C Insulat ing 
Oil. Excess oil shall be wiped from the ba nd ,\•ith a dry clo t h 
and care should be taken that the oil does not get on the dru n1 
or other part s of the set. 

Drive Belts 

5.10 The drive bel ts from the motor to the drum should be 
tensioned so as to drive the drums without slippage of 

the belts or stalli ng of t he motor. Prope r tens ion of t he belts 
can be approx imately checked by ope ra t ing t he se t in th e 
ANNO U NCEMEN T CHECK condition . The motor shou ld 
drive the anno un cen1ent drum at an even speed. Grasp the 
edges of the annou ncen1ent drum and stop it from rot at ing. 
(Neve r handle t he recording band.) The motor should not stall, 
the driv e belts shoul d not slip and the drum shaft should con-

I I 
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ti nue to tu rn . If belt adjustment is necessary, it may be accom ­
plished by r epositioning the idler pulleys . The pulleys shoul d be 
positio ned so that the belt rides evenly on the pulleys. In no 
case should the idler pulley be pos itioned so that the clearance 
bet ween the two halves of t he belt be less than one quarter 
inch . Upon completion of adjus tm ent repeat above test several 
tim es. If set does not meet th ese requi r en1ents it shou ld be 
r eplaced. 

Spring Pile-Ups (Except Relays): 

5.11 If the follo,ving require1nents ar e not met t he springs 
may be adjus ted or t he set removed. 

I - T he distance between contact springs intended never 
to make con tact and bet\veen conta ct sp rings and other 
metal pa r ts shall be minin1un1 0.015". 

2-A ll contacts when ope n sha ll ha ve a gap of minimum 
0.006". 

3-The pressure bet ,veen contacts whe n close d shall be 
a minimu1n of 15 grams. 

4-All contacts shall ha ve an obse rvable follow. 
5-The point of contact shall fall ,vholly within the circum­

feren ce of the opposing contact at all times during 
contact. 

6-The spring pile-up shall meet the r equirements for gap, 
pressure and follo,v fo r both normal and ope rated 
position. 

S9, SIO, Sil Adjustment 

5.12 The switch spr ings provide the following approx . 
ti1ning sequenc e : 
$9 Opens- 5 sec. later S10 Opens- 30 sec. later S11 
Opens . Above requir ements ar e met if machine func­
ti ons as outlined in Par. 4.49. 

KS-15662 Inverter 

5.13 In areas ,vith DC po\ve r supply the KS-15662, L-1 
Inverter is used . T his is equipped with a cir cuit breaker 

'\Vhich has an exte rnal re set near the po,ve r cord entrance. 
If this circuit breake r operates fre quent ly the . vibra_tor_ should 
be suspected. The vibrato r is an internal plug -in un it hste d as 
a KS-1 5662, L-2 Vibrator . 

Final Test 

5.14 Make final check of complete operat ing sequence of t he 
four functions per formed by the IA 1'elephone Answer­

ing Set - Annou nce1nent D icta te, Anno unc emen t Check, Aut o-
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matic Ans,ver and 11:essage Playback. If the set fails to per­
form satisfacto r ily, and the above maintenance procedures 
do not remedy the fault , rep lace the set. 

Handlin g and Transportin g 

5.15 Before set is removed , the hvo erase coils shou ld be 
clamped in position for transporting and the t,vo re cord­

ing heads sho uld be sec ured to preve nt contact ,vith the 
recording drums . (See procedure in Section CSS.608.) 

5.16 It is desirable· to tran spo rt all l A Te lephone Answer-
ing Set s in a shippin g carton ,vhich sh all protec t it 

externally and cushion it from shock. The exterior of the 
carton shou ld be n1arked in such a manner as to pron1ote 
careful handlin g (for example: FRAG IL E-HANDLE Vv l'fH 
CARE) . 

6. TOOL S AND SPARE PART S 
6.01 T he following specia l tools are required for n1a int enance 

of the l A 1'e lephone A ns,vering Set . 
(a) 1/ 16", 5/64", 3/ 32" an d 5/32'' i\Jlen Hexagonal I(ey 

\V renc hes. 
(b) #1 and #2 P hill ips scre~rdrivers. 

6.02 The follo, ving is a list of the more common spare parts 
that can easily be r eplaced in the field. 

Cct. 
Des igna tion 
or P art N o. 

Fl 

Fl 

FMl 

Vl, V2 

I I 

Fuse-2Amp . 

I Amp . 

Fuse holcler 
Lamp (On -Off) 
Lamp (R eady) 
Lamp (Dictate) 
\Tacuum T ube 

Bussman 'fy pe AGC or 
Littel Fuse 312002 (Early 
Sets) 

Bussman Typ e 1\GC or 
Litte l F use 312001 (About 
Ser ial No . 1530 Up) 

Bussman Type HI<P 
vV.E. Co. No. K-2 
\\T .E. Co. No . K-2 
\V.E. Co. No. 51-A 

Raytheon CK-512AX (Cu t 
lead lengths to 5/ 32 to 
7/ 32 in.) 

I I 
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Cc t. 
D esignat ion 
or P ar t No . 

V3, V4, VS, V6 

B177612 

Bl 77612 
B177613 

B177647 

B177717 

B178353-1 
BI78353-2 . 
B177478-1 

B177478-2 
Bl77846 
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Vacuum Tube RCA, G.E. or Equiv . 3V4 
Knob (ON-OFF and Volume) 

Knob (Message Selecto r) 

Knob (Function Selector) 

Dia l (Message Ind icato r) 
Meda llion (Bell System) 

Button Assemb ly (Sta r t) 
Button ,A..ssembly (S top) 

Dr ive Belt, N{otor, 15" long 

Dr ive Belt, Drum, 17-1 /8" long 

Cover Plate , External Recorder Jack 

• 
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