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STROWGER TYPE 52A1 P-A-X

1 - Genersal

The Strowger Type 3241 P-A-X provides full-sutomatic, isolated
private branch excinange service. It has a capacity of ten lines and two
intercommunicating paths (connecting links).

Onie station (telephone) may be connected to each line when indi-
vidual line service is desired. The number of stations may be incressed
beyomd ten, however, by connecting two stations per line. Care is required
in assigning two stations per line as no facilities are provided for sig-
naling between two telephones on the same line.

2 - Ringing Methods

Automstic ringing is generally emyployed when individual lines are
used, or where the second stetion on a line is opcrated as an extension set.

Dial~controlled ringing is employed for twe-party lines. Code
signalling is used to identify the two stetions~--a long ring for one sta-
tion, end a short ring for the otker. A long ring is produced by dialing
en "8," znd a short ring by disling & "<."™ These long and short rings may
be repeated as often as desired.

3 - Numbering

With autometic ringing the lines zre ascigned numbers as follows:

Tele. No.

" "

Line o
7
8 " 11
i
0

”

Tele. Ko.

" 1"t

Line
"

1
2
1® é ”" "
4
5

" " " " ”"

QW m -3 O

”" 1° (L " 1"

O N

With disl-controlled ringing, & ringing digit (& or 2) is suf-
fixed tc the line numbers (listed in the preceding paragreph) to designate
the stations; for example, if 38 is dialed, the two telephones cu line No. &
are given cne long ring to indicate that the first station is wanted. Simi-
larly, dialing 32 will signal the telephcnes with & short ring to indicate
the second station.

4 = Method of Operation

A czll is made by first lifting the handset end plecing it to the
ear. Dicl tome will be heard if an intercoumunicsting path is availatle.
If both intercommunicating peths are in use, there will be no dial tene, an
the handset should be replaced for a few moments.

3

Q

When dial tone is received, the desired line number is aisled. 1f
disl-controlled ringing is employed, the ringing code suffix should then be
dizled. This suffix may be repeated &s often as aesired, but the line number
should not be repeated without first replacing and again lifting the randset.

Wren automatic ringing is employed, ring-back -tone {a faint '"bur-
ring" sound) will be nesrd at the calling telephone if the disled line is
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idie, thus indicating that the called station is being signalled. Vhen disl-
ontrollied ringing is used, riang-back tone will not be received since ringing
occurs while the dial is rotating back to normal.

The called station answers by lifting the handset. Disconnection
is accompiished by replacing the handsets a2t both telepliones. If the cslled
station is in use, "busy"™ tone (a fairly rapid "buzz-buzz" sound) will be
transmitted to the calling telepnone, and the comnecticn is released wren
the calling person abandons the call,

In case an error is mede in disling, the handset should be replaced
to release the connection, &nd the call then re-established.

S - Installation

le.)~ Switchbozrd Location

The switchboard shouid be located as neur the center of the wire
distribution as practicable. It may be mounted on a wall or column, or on
the top of a table. A rezscnably dry location, comparatively free frowm dust
end fumes is desirable. Two short angle-steel pieces serve as feet whern the
switchboard is lccated on & table, a2nd as hinged wall brackets when tre
switchbosrd is mounted on & wall.

{v)- Power Equipment

FPig. 1 is & single line diagram showing three arrangements of power
supply. When a storage battery is employed, the cells should be connected in
accordance with tre instructions supplied by the battery mapufacturer, and
the charging rate adjusted to compensate for the gurrent used during ordi-
nary traffic.

Two No. 14 B. & S. gauge B.E.C. wires sre reguired between the
switchboard and the stcrage battery or the battery eliminator, whichever is
provided. Vhen a storage battery is emplioyed, No. 14 B,R.C. wire should alsc
be used to cornnect the charging equipment to the hattery.

The battery eliminator, or the storage battery snd associated cherg-

ing equipment, may be hioused in a combination cabinet with the switchbozrd or
may be located adjacent to the switchboerd &t & distance not exceeding 25 feet.

{c)= Telephones

For desk sets, the line wires and the telephone stand cord shculd
be connected t¢ the ringer box in zccordance with the cireuit labels zttzched
to the base of the tslepnone and tc the inside of the ringer cover,

For wall sets, tie line wires should be connected in accordance with
the circuit label attached to the inside ¢f tre cover of the set.

Two wires {one pair) are required from the switchbozrd for sach line.
The lines ghould not exceed & loop resistance of 200 ohms, exclusive of the
telephone =nd line relay resistances. The installsation of the telephones
and wiring should be done in accordunce with specification 5104 - Builaing
Wiring for Private Dial Systems---a copy of which may bve hrad upon request.
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{d)~ Connections at Switchbtoard

The lines from the telepheones should be connected to the terminal
tlock located at the rear cf the switchboczrd. The power supply leeds should
bte ccnnected to the fuse block also located at the rear ¢f the switchbeoard.

Layouts of the terminal and fuse blocks are shown in Fig. 2,

{e) Desismetion of Switchboard Apparatus

The relsys, switches and other apparatus in the switchboard are
stenciied by name cr numver so that they may be readily located. The cir-
cuit sketch in Fig. 2 is designated in e similsr manner.

6 - QOperating Instructions

In crder to forestall possible interruptions in the service, it
is desirabtle to make u00451ona1 checks to determine that the equipment is
functioring properly. Such ts and inspections cun be pericrmed most
effectively if a simple systen oi routines 1s estabiished. The rocutines
recominenéed, and the approximste time intervals &t which they mey be per-
formed, are suggested in the following table.

Test Charge Alarm Signgle—-———mmweemcn——nm—a—— ~Monthly
InSpectluh of Storage Battery—--emw—meceee- ——-=Monthly

Tuspection of Crarging Equipmen g (e} SN '
Inspection of RBattery Eliminatcr~-—-—-----=—-——-Monthly
Clean Switchboarl—-—-e= mr=ememeae e m e e e e e —wonth ly

e e o s e o s o,
G =TSO R S C I « b
e e e e St e et et

Test Switching Equipment- ~—we—we—weea——ee— ~—=--Nonthly
Lubricet icn of Rotery Switch Mechanisme-—-- ~~—=Senmi -Annu&lly

ispection of Telephonese—--smceemem e cevamame—=fmmually

i Check Adjustments-=—em s cmmm e —an ——mmmmmemee=fnrually

(6) Charge Alsrm Signal

Wrnen & rectifier is used for chargibg 5, ;tor"¢¢ betvery, the slarm
rings on the rectifier can be wired tc & bell or buuze ¢ serve &s an
alarm when the comuerciel curient is disrupted. Tc ftest tnis charge zlarm
eignel, open the comrercicl current supply to the rectifier.

.

sp
E

L

(v) Inspection cf Storage Battery

Then = storage battery is used, the electroiyte level in the celis
should be raintained cne-haif inch szbove the tops ¢f the pletes by addisng

distiiied waiter. The weter shouid be hantled in clesn giass Or eartuéenware ves-

sels, AGCitional sulphuric acid should not be pisaced in the cells.

The state of char ge can be determined by observing tne positions
¢f the indicstor balls located at the positive end of the miadle cell of each
3-cell unit. The lcwer, or wuxte, ball will sink vhen tue cell 1s cpproxi-
mstely 25 percent discharged, end the upper, or green, ball when the cell is
approximately 75 percent discherged.

The stor:ge battery is ususlly operated or & "trickle™ or full
ficut, charge basis, i.e.. the charging current is &pjplied continuousiy. It
mey be operated on 2 semi-flost basis, the charging being autometically
sterted whenever a call is initiated and centinuing witil the battery is
fully charged. Vhen the semi-float method is used, the charge-start lead
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should be connected to the terminal merked "CHG. ST.™ on the terminal block
loczted at the recr of the switchboerd.

When the Tull float method is used, the charging rate sihould be ad-
justed to approximate thet of the average discherge rate rfor twenty-four hours.
This charging rete should be low encugh to cause the lower (white) ball to
fall during the day time, and stilil high encugh to cause white ball to
float nesr the top at the end of the night, or light, locad period.

Botk overcharging and undercharging are harmful if ccentinued over
a long period. To guerd against both, the gravity of the electrolyte should
be permitted to fall slightly over a four tc eight week period, and the
battery then given an equalizing charge to bring it back to a fully charged
cenditicn.

(c) Inspection of Charging Equipment

{1} PFull-Wave Rectifier

When a rectifier is provided, inspect for fuse plugs and bulbs lovse
in the sockets; see that both bulbs are glowing; =and inspect for possible
loose connections in the wiring. Two spare rectifier bulbs should be kept
on hand. The charging rate should be adjusted in accordance with the instruec-
tions supplied wits the rectifier.

{2) Direct Current Charging Unit

Wren & direct-current charging unit is provided, inspect for fuse
plugs loose in the sockets, and for possible louse comnecticns in the wiring.
The charging rate should be adjusted in sccordance with the instructions sup-~
plied with this unit.

(d) 1Inspection of Battery Eliminator

Vrer: 2 battery eliminator is provided, inspect the fuse plugs, rec-
tifier bulbs, and the 60-wett lamp for lcoseness in the scckets; see that
rectifier bulbs and the 60-watt lamp zre glowing; and inspect for possible
lcose comnecticns in the wiring. Two spare rectifisr bulbs should be kept
cn band.

The permissitble voltage regulation of the Type 3241 P-A-X is from
21.5 veclts minimum to 26.5 volts maximum. Adjust the direct-current volt-
age in accordance with the instructions supplied with the battery eliminatcer.

(e} Clileaning Switchboard

Cleanliness and freedom from dust are essential for the proper
operation of telerhone eguipment. Accoraingly, the dust covers should
left orn at 211 times except when ins;ecti“” tk individual psarts. The ex-
terior of the switchboerd shouid be cleaned with 2 dry cloth.

(f) Test Switching Ecuipment

(1) Ringing and Telking Test

Lift the handset of any %telephcue and cobserve whether diel toune is
heard. Cell any telepnocne line and note whether ring-back tone is received.
Then talk with the cazlled person to cetermine whether tre transmissicn 1is
satisfactory. hepiace the hendsets of both telephones.



1
n
i

(2) Busy Test

Lift the handset of any telephone and dial the numbsr of tha
telephone. Busy tone should be heard, Without repiacing the handset per-
Torm test {6).

{8) Secornd Intercommunicating Path Test

Repeat tests (1) and (2) from another telephone.

The operation c¢f the combined line and cut-off relays mey be
checked as follows:

(&) Short-circuit the terminals ¢f & line at the terminal tlock.
The associated line and cut-off relay should operate, and a line-finder
should rctate tc the line under test.

{8) If & line~-finder &ces not rotate, remcve the "short” snd
inspect the line relay. Ir it is operated, there is a "permanent' condi-
tion on the line. A handset accidentally bluocked off the cradle mey e

the cause ¢f the permenent.

(6) If no unstandurd condition is observed at the teiepacne,
discomnect the line wires from the termiral block. ¥ the relay restcres,
the fault is cutside the switchboerd; if not, tre f=ult is in the switch-
borrd.

(g) Lubrication of Rotary Switch Mechenism

L1l besring surfaces should be lubricatec, care being taken to
avold applying too much lubricant. The oil should be appiied by means of &
No. 22 B. & S. gzuge, bare, copper wire cr the sinall end ¢f a tcothpick.

The quantity of oil adhering tc such & wire or toothpick when dipved approx-
imetely one-half inch into the lubricant constitutes one drop.

One drop of spindle oil (speciricstion 5£31) should te applied to
the bearings of the motor-magnet armeture and the wiper shaft. Tarec drcys
of switch lubricant (specification £232) skould be epplied tc the retcret

teeth.

{h}  Inspecticn of Telephones

The following procedure should be observed wien making en inspection
cf the telephones.

{1) Test the speed of the dial by dlaling the digit "C." Approx-
imately ore second shoculd be required for the return of the
dial,

(2) Frayed and worn receiver snd desk stend cords should be re-
placed.

(3) A transmission test should be made cver each telerhone, by
talking with another perscn, noting now well his voice is
hecrd and inquiring how well he henrs the voice of the nerson
mexing the test. Unsatisfactory receivers or transmitters
ghould be repiaced, and the defective units returned for re-
rair,
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Ordering Apparatus and Parts

When ordering additional telephones, parts, etc., always list the
name or description, and if possible the piece number.

8 ~ Circuit Explanation

A schematic circuit diagram is shown in Fig. 2. The circuit ex-
plenation is as follows

Initistion of a Call

When the handset at the calling telephone 1s 1ifted, a circuit is
established through the telephone 1cop, rel v L~5 {wrich is common to all
line relays) and the 1iC0-okm winding of relay AU3. This causes A-3 to
operate suificiently to close its make caAtacts desigzated "X," but not
encugh to operzte its break contacts. Relay A-3 operating pertislly, con-
nects "-" battery tc the ccentrol C bank contsct f the line finders, thereby
"marking™ the calling line, znd preparing a circuit to cayse the comniete
oper=tion of reluy A-3 wher the line finder engages thre calling line.

Line Pinder Start

Eelay L-5 completes & circuit thirough reley E in series with the
40-olm winding of the connector magnet A-4. causing E tu cperste. The con-
necter magnet does not opserate when cornnected in series with E.

Relay E closges & circuit to the 40-obm winding of the line finder
net A-2; and disconnects the finder start lezd (Outg, S$t.) from the suc-
ding fincer-ccommectors, to prev.nt them from searciing for the "marked”
ine.

meg
ce

(T)Ct}

fon

Magnet h-x closes o circult to the upper 1lZf-orm winuing of relay
A, causing & to operste. It z2lso preperes the pawl end ratchet mechenism fo
advancing the line-finder wipers one step.

Searching for & Calling Line

3

Relay A opens the circuit tc the line finder mzznet. Vhen the meg-
net is de-energized, its armature and pawl, restoring to normal under the
power uf the restoring spring, step the wipers to the next set ¢f bank con-
tacts; and the circuit tc the upper 125-ohm winding of A

Line Finder Euncounters Calling Line

Reloy A releasing, again completes the circuit to the line finde
magnet; whereupon, the magret re-estsblishes the circuit to A. This alts
nete performance of the megnet end rsisy A will be repeated uantil the con-
trol wiper C of the line Tinder encounters =" battery. A circuit is ¢
established through the lowsr 125-ohm winding of A, Z0-obtm windine of D and
the 250-chm winding of A~3. Pousitive battery from the same source is =
conrected to the control nemmal lesd CN terminating in the conrecter banks,
to Busy the calling line sgainst intrusion.

(')

Relay A-3 now operaztes completely and disconnects its 110C-chm
winding from the "=-" side cof the line &nd :elay L-£ frown the "+ gid
line, permitting L- to release. This opens the circult to relsy . Relay

B, however, is slow ccting cnd remeins opermted for = short interval.
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Reley A is held operated thrcugh its lower winding, keeping the
circuilt to the finder magnet open and stopping the stepping meticn ¢i the
finder. The current thrcugh the 50-ohm winding of D causes its zrmature to
operate sufficiently to close the make contact "X," causing B to cpercte.
Relay B extends the "-" side of the calling line to the upper 1<b-ohm wind-
ing of A, and completes & circuit to the 200-chm winding ¢f D, causing D
to operate.

Relay D disconrects its E0-ohm winding, :nd extends the "+* side

¢f the line t¢ the lower wind:ng of A. Battery is now supplied tc the czall-
ing telephone locp, through the windinss of A. Relay D also connects "+
battery tc the 250-ohm Wiﬁdihg cf A-3 to kesp A-3 opersted during the re-
maining period c¢f tae conneciicn; connects "+" battery to the tone stert
lead (Tone St.) to start the dizl and busy tones; and conrects dial tone,
through the eleventh (heme) benk contact of comnector level "+L™ and & .005
M.F. condenser, tc the "+" side of the caliing line to indicate that disling

may proceed.

Relay E restoring shortly after D has cperated, prepares = circuit
tc relay B of the succceding finder-comnectors sc thet other calis may Ye
served while the call under discussion is still in progress.

Generating the Disl and Busy Tones

Vhen D operates, "+ battery is o““eu+ea tc the tone stert lend
(Tone St.) A circuit is completed to the upper 2L0-ohm winding of relsy S-6
in series with the 10C-ohm winding of R~-5. Relay 5-5 short-circuits its
upper 250-chm winding, restores, removes the shunbt, and agein cperates. This
buzzer zcticn continuwes as long as "+" battery is meintained ou the Tene St.
iead. Tre current tirough the upper winding fluctuates bstween mexizum and
zero each time S5~5 operates, and in this canner., an alternating current is
qduced into the lower 25C-ohm winding. This tore is impresced upcn the
Dial Tone lezd, &nd is comnnectec to othe "+" gide of the calling line, through
& .00b M.F. condenser.

Wren "+™ bettery is connected to the Tone St. lead, the clrmit
of I=b is zlgo closed. Relay M~5 ccnnects the tone gensrated by S-& to the
Busy Tomne lead; and short-circuits its own 5C0-ohin wind ng =nd restores
This rermcves the shunt from the 500-ohm winding =nd LM-L again cperates.
Relay M-D is slow both tc cperate and to release, which zction causes th
tone conmnected to the Busy Tone lesd to be periciicaily interrurted.

In the event that storage batiery charging equipment is so srrenzed
thet the charging is started each time 2 call is iritisted, the circuit to
the charge start equipment is completed when "+" bettery is conne & tc th
tone St. lead.

Disling

Eech time & digit is dialed, thu current through the cal ang sta-
tion lcop and rolay A is interrupted end then closzed, once for Llse
that ig, if the digit "6" is disled, rsl: y A siternately 3
ateg six timss. Upon restoring, A opehs tne circuit to B, bat since "B" is
of the slow release type, 1t remains opsrated Juring the impulsing pericds.
When “elay A releases momentarily, & circuit is completed tc the 40-chm
winding of the connector maguet A-4. A circult from the same "+" battery
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source is also established t¢ the 220-ohm winding cf relay C. This czuses
relay C to operete in multiple witi the connector magnet on the first im-
pulse, but since C is siow acting, it remains operated during the rest cf the
impulses of the series.

Magnet A~4, in fellowing the diel pulses, csuses the wipers to
be rotated, step-by-step, te the vank contacts corresponding tc the dizled
digit. Op the first step, dial tene is disconnected.

Relay C cperating on the first impulse, short-circuits the break
contact of G in the pulsing circuit so that this circuit will not open
siiculd G operzte while the wipers are being stepped cver busy line contacts.

Testing the Cglled Line

Within 2 few seconds after the dialing cperations, either rirging
tone cr busy tone will be heard, thus indicating the progress of the call.

Called Line Tests Busy

then the coniector wipers reach the bank contacts szssociated with
the called line, the ccntrol wiper C encounters "+" battery. A circuit is
compieted t¢ tre winding cf G, ceusing this relsy to operzte. Relay G
opens part eof an incomplete circait to the 100-ohm winding ¢f ¥ tc prevent
H from operating in the event the czlled line is later freed; and connects

"ot

busy tore, through & .CCE M.F., condsrnser, to the "+" side ¢f the calling line.

Reley C restoring shortly after impulsing has ceused, opens the
o g } 1:' H I
cennector magnet circuit to prevent possible further stepying actions e2nd
also switches the winding of G frowm the cuntrol wiper G to "+" battery at

& break contzct of H, to hold G operated until daisconnection occurs.

Releasing from & Busy Line

Upon hearing the busy tone, the calling person replaces th ;wnu et .
This cvpeng the telephene loop clircuit, permititing A to restore. Re
8

opens the circuit to B, ellowing B %o relsase shoerily thereafter.

p—t

Relay B copens the circuits to the ZC0-ohm winding cf D and the
winding of G, permitting both D and G to resscre; and connects "+" battery
tc contacts 1 to 10 inclusive of connector bank level A, completing &
homing circuit tc magnet A4. The magnet zlternstely operates, copening the
homing circuit; snd then relesses, re-establishing this circult; thereby,
advancing the connector wipers until they reach the eleventh positicn.

Relay D cpens the circult t¢ the 280-chm winding cf A-¥ zssocid
with the calling line, permitting this relsy to relezse snd restore the
to normel. Relay D slsc disconnects "+" battery from the Tone St. 1exd,
causing tone relays S$S-5 and M-5 to ceasse operating.

Seizing the Czlled Line

In the event the celled line is idle, C restoring after impuising
has ceased, clcses & circuit througb the 100-chn vind?ng cf H, the contrecl
ip o

f the connector, and tre <b0-chim winding ¢f line relay A-3 wsscciated



with the called line. This cauces relay A-5 to opercte completely and clear
the line cf attachments.

Tre current flowing through the 100-chm winding cf H, in series
with the Zb0-chm winding of A-3, is Just sufficient to cause H tc close ite
make ccuntacts designated "X."™ The "+ battery potential connected tc the
control normal C.N. of tue called line, through the 10C-chm winding ¢f E,
busies the called line against intrusion by other calils. Relay H coupletes
& circuit tc its 500-ohm winding and operates completely.

Relay H fully opersted, opens the circuits to relay C and megnet
A-4 so thet zny subsequent opsration of the dial at the calling telephcne will
cause no furtier stepping of the cennector. Helay X wulso connects direct "4
battery to the control wiper C to guasrd the called line; connects "+" battery,
thrcugh the 100-oim winding o¢f F, tu the "~ side ¢f the called line; con=-
nects the interiupted generator lead (Int. Gen.) toc the "+ side of the
called lire; and connects "+" battery to the generator start lezd (Gen. St.)

Signalling the Called Line

Ground oi: the GEN ST. lead completes & circuit to U-D; T-53 and
the #1 winding of N-5 in series with the #2 winding of N-5. U-5 operates
with & lsrge amplitude for stasrting; preperes a short circuit to U-5; and
closes the circuit to the €-7 winding of W-E. T-b operateg; removes the
short circuit from resistance "AbB" and closes the short circuit to U-b. U-L
restores; removes its snort circuit; cpens the circult to the €-7 winding cf
W-5; and the momentum of the weighted reed, on rsstoring, causes the circult
to the 5-¢ winding of W-5 to be closed momentarily. U-D is energized in
series with resistance "AD"™ and operates with normal amplitude, short cir-
cuits ite winding snd closes the circuit tc the &-7 winding of W-5. U-L
restores again closes the circuit to the 5~6 winding of W-b. U-bL continues
to vibrate &s long &s ground remainsg on the GEN., ST. l¢ad. The &6-7 znd the
85~6 windings of the W-~b are in opposite directicn exnd an alternating field
is therefore generated which induces an alternatineg current of spproximately

oy
e

25 cyeles per seccend in the 1-2-3-& winding of W-O

G

Assuming that the P-A-X is arranged ior sutomatic ringing "X wir-
ingy. reley N-£ =lso operctes when "+" battery ie cenmected to the Gen. St.
lead, and sets its weishted spring into vibraticn. This intermittently closes
a circuit to the 500-chm winding cf relsy R-b; however, because of the slow-

to-operate charccteristics of R-5, it does not operate until the weighted
spring of ¥-5 has nesrly come to rest.

Relay R-5 sets its own weighted spring into vibration; thereby
circuit to the winding of P-8. DRelay P=0 is aisc
ordingly uces unout operzte until the weirshtea szring

vitrztving.

intermittently closing &
siow-to-operate, and acc
¢f R-% has almost cessed

Relzv P-E disconnects direct “+" battery from the ringing lead {Int.
Gen.), and co;nects thereto grounded ringing current. EHelay F-D &lso o;e&s
the circui® to N-b, and connects a short sround the 50C~ohm windiag of k=L,
which csuses N-5 to be slow to restore. When N-U restores, after the opera-
ation of P-bH, it cpens the circuit to R-D, permitting z-5 tc restore. Relay
®-5 is slow to restore, and on restoring opens the circuit to P-5, which
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likewise is slow to release. Relay P-5 removes the shunt from the 500~ohm
winding c¢f N-5, connects "+" battery to the 500-ohm winding of N-5, causing
N-5 to reoperate; and disconnects rirging current from the Int. Gen. lead.

With the reoperaztion of N-5, the foregoing sequence of cperaticns
of relays N-C, R-© and P~5 is repeated as long as "+" battery is connected
to the Gen. St. lead. In this manner, the ringing curxent is pericdiecally
interrupted tc cause the bell at the called telephone tc¢ ring intermittently.

¥hen P~0 operates, a circuit is completed from "+ batiery, super-
imposed by ringing current, through the called station ringer {(in series with
a ccndenser) anc the 100-ohm winding of F to "-" battery. The copger slug
cver one end of the core prevents F from operating from alterrnating current.

Ring Back Tone

A portion cf the interrupted ringing current pesses through the
.0050 M.F. condenser tc the "+" side of the calling line during the rirnging
& . & g
period; indicating to the caliing person that the called station is being
signalled.

Code Ringing

"

In case ccde ringing is employed, the w;rlﬁg designated "I" in the
schematic circuit diagram is removed, and the wiring designated "Y" provided.
Ringing of the called station is then controlied by the dial impulses. Dial-
ing the suifixed digit "&" produces a long ring; and the digit "2," & short
ring.

Relay A fcllows the impulses ¢f the ringing Gigit, and each time it
restores, it momcntdrlly cpens the circuit to B ¢nd closes a circuit to C.
Relay C completes a circuit tc the winding cof G, causing G to operete; dis-
connects "+" battery from the "+" side of the called line; and counrects there-
to ringing current.

not operzted in this case uvhen "+" batiery is connscted

Relay N-D 1 a
d. The ringing circuit is in cther respects similar to
c

I
to the Gen. St. le:
thet previously described.

Relay C remcirning operated during the impulsing pericd, prciuces a
ringing pericd which includes the impulsing perica and the relessing time cf
C. Vhen C restcres, the circuit tc G is opened. Relay C also disceonnects
ringing current from the "+" side of the called line and reconnects "™
battery, in preparation ¢f the ring-cub~off circuit.

Czlled Station Answers

When the calied station answers, & locp is closed through that tele-
phone, thus providing & direct-current circuit from M+" battery (either
direct or through the two 78-olim seconcary windings of the ringing trans-
former W-5) connected toc the Int~ Gen. lead, through the czlisd telerhone,
end the 100-chm wiading cf F to "-" battery. =Relay F is opersted suffi-

iently to close its meke contact desigrated "X," irrespective of whether
trhe called station answers during the ringing or silent irnterval. This com-~

3

vietes & circuit to the 400-ckm winding of ¥. Relay ¥ disconnescts "+
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battery from the Tone St. lead to stop generation of the dial and busy tones;
disconnects "+" battery from the Gen. St. lead to stop generztion ¢f inter-
rupted ringing current. Relsy F also disconnects the Int. Gen. lead from
the “+" side of the called line; connects "+" battery, through the lower
128-ohm winding of & tc the "+" side of the called line; disconnects the
100-chm winding ¢f ¥ from the "-" side of the called line; and connects the
er 1zb-ohm winding of A4 to the "-" side of the calied line. This trans-
of the called iine to relay A also extends the calling line thrcugh to
trhe called line.

18Y
or

Transmission

Trensmission batitery is now supplied to both teleplicnes through
the two 1&£8-ohm windings of relay A.

Relezsing after Convercation has Terminated

Connection is maintained during conversation under control of relay
A3 therefore, zs long as current is flowing through either the calling or
celled telephone locps, relay A rem&ins opercted.

At the terminetion of conversation, when the handsets et both tele-
phones heve been restored, the circuit to relay A is cpened, permitiing it
tc restore. This opens the circuit te B which restores shortly afterwards.

Relay B opens tie circuite to the 200-ohm winding of I, the 400-ohm
winding of F, and the £00~chm winding of H, permitting these relays to restcre.
Relay B alse prepares & "homing" circuit for the connector.

Relay D opens the circuit to the 250-ohm winding of A-3 associsted
witl: the calling line, permitiing A-3 to releuse; end discornects "+ battery
irow the centrol bank contect (C.N.) assccisted with the calling line, scthst
the czlling line will net test busy to incoming calls.

Felay A-3 assoccicted with the calling line connects "-" battery,
through its 1100U-obmm winding, to the "-" side of the czliing line; and con-
nects "+" bvattery, through the 100-ohm winding of common relay L-b, tc the
"o side cf the line; therety restoring fthe calling linc te normel.

Relay ¥ disconnects "+" battery from the control bank contact
{C.N.) associnted witn the called line, sc that the line will not test busy
0

Fa

to incoming calls; znd opens the circult to the 2ZdD0-okm winding of A-o of
the caliled line, allowing A~3 to restore. Reley E slso completes o circuit
from "+" batiery on the first ten contzcts of conrector bank level 4,
40-ohm magnet winding A-4. This interruptsr circuit causes the magnet to
rotate the connector wipers to the slieventh ("home") position.

Relay A-3 sssociated with the called line relecsing, restorss the
called line to normal.



TYPE 32Al1 PAX.

FUSE BLOCK
|
A
24 VOLT STORAGE BAT. 7 A " 24 VOLT STORAGE BAT.
4  3CELL UNITS 4 3CELL UNITS
— pal—
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/_/\ﬂ — ~ /
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D.C. POWER 50-60 CYCLE
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FIG. | ALTERNATIVE POWER ARRANGEMENTS
AVAILABLE WITH TYPE 32Al P-AX.
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FIG.2 SCHEMATIC CIRCUIT DIAGRAM OF THE TYPE 32Al PAX.
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