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STATION SYSTEMS 
KEY TELEPHONE SYSTEM NO. lA 

LINE ANO SIGNALING CIRCUIT 

O. CHANGES 

0. I CHANGED AND ADDEO !"UNCTIONS 

Providee a visual (wink) aignal to indicate a held line. 

0, Z CHANCES IN APPARATUS 

Added: 

33A Key Telephone Uuit 

Superseded: 

15C Key Telephone Unit 
17A Key Telephone Unit 
ZSA Key Telephone Unit 
KS-5714, LI Transformer 
393A Tranaformer 

Supeneded by: 

15D Key Telephone Unit 
17B Key Telephone Unit 
Z5B Key Telephone Unit 
KS-5714, L3 Tranaformer 
393B Tranaformer 

0. 3 CHANCES IN CIRCUIT REQUIREMENTS 
(Not Aaaociated with 0. Z Above) 

For the 30A key telephone unit the teat clip data ia corrected 
by apecilying ground inatead o! battery to terminal 1. 

0. 4 DESCRIPTION OF CIRCUIT CHANCES 

{a) Fig a. 49 and 50 are added to provide a viaual (wink) aignal to 
indicate a held line. 

(b) Fig, 51 ie added to ahow the audible aignal control circuit aa 
a separate Fig. 

{c) Option• "ZV," 11 ZW, 11 11 ZX, " and "ZY" have been deaignated 
for uae with Fig. 49. Option "ZV" i9 uaed when a conunon 

audible aignal is provided and option 11 ZW" when Fia. 49 ia used 
without a common audible aipal. Option 11 ZX11 ia uaed normally 
but option 11 ZY11 is provided !or uae when the ranae• 0£ the IA and 
18D key telephone unite are not aufficient or when Fla. 49 ia uaed 
with a 555 PBX. 
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(d) On •beet -0101 the "Option• Uaed" table ia divided into two 
table• entitled "Figure• Uaed" and "Option• Uaed." Fi&•· 49, 

50, and 51 are added to the "Figure• Used" table, and option• 
"ZV," "ZW," "ZX," and "ZY" are added to the "Option• Used" 
table. 

(e) On a beet -0101 the table entitled "Key Telephone Unite Used" 
ia changed by the addition o! key telephone unlta 150, 178, 

2.58, 33A and reference to Fige. 49, 50, and 51. The "Unit 
Only" index ia omitted, aince the individual key telephone unite 
are now ahown on SD-692.43-01, instead o! on tbia drawing. 

(!) On abeet -0101 for equipment information, reference to 
SD-692.43-01 is added, and reference to apecUic ED drawinge 

for tho key telephone unlt• ia omitted. 

(g) Old 1boota -012.2., -012.3, -01Z4, and -012.5 are omitted. New 
eheeta have been added and old sheets renumbered a• follows: 

Old Numbers 

-012.6 
-012.7 
-012.8 
-012.9 
-0130 
-0131 
-0132. 

-0133 
-0134 
-0135 

Correa ponding 
Now Numbers 

-012.4 
-012.S 
-012.6 
-012.7 
-012.8 
-012.9 
-0130 

-0132. 
-0133 
-0134 

New Sboete 
Added 

-012.2. 
-012.3 

-0131 

(h) Item AB and reference to Fig. 49 are added to Table No. 2., 
1beot -012.4. 

(i) Item AB of Table No. 2. i1 added to formulae No I, 2., and 8 
on. 1hoeta -012.4, -012.S, and -012.7, re1poctivoly. In the note 

under formula No. 8, eheet -012.7, the followin& i• omitted: 
"For the J862.05A rectifier the talking battery for Fig•. 11, 2.0, 
2.9, 32., 47, and 48 ie taken from the talk terminall which will 
provide current for one lino. For relay 1upply deduct C, K, and 
Z (not W) from the above formula and use . 040 per lino for 
item o. u 

(j) The 150 key telephone unit ii added to Fig•. 2.2., 41, 43, and 
48 to 1uperaede the lSC key telephone unit which ia rated MD. 

The new key telephone unit provide• a 317A variltor across the 
rlngup circuit to protect tho (R) variator and tho (R) and (T) 
thormlator1 Crom traneient1. 
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(kt One or two 178 key telephone unit. are added to Fig•. Z7, JZ, 

37, 4Z, and 44 to 1upereede 17A key telephone unite which 
are rated MD. The 178 key telephone unit provide• a more aen-
1ltive 1witcbing relay. 

(l) The ZSB key telephone unit is added to Fig. 39 to supersede 
the ZSA key telephone un.it which ia rated MD. 

(m}The KS-5714,Ll trane!ormer ia added to Fia. 30 to 1uperaede 
the Ll transformer which i1 rated MD. 

(n) The 3938 trana!ormer i1 added to Fig. 31 to 1uperaede the 
393A tranafonner which ii rated MD. 

(o) Note 101, "Feature or Option" table, ia changed a1 !ollow1: 
For Fige. 43, 45, and 46 "See note 140. Not arranged for 

vi1ual hold signal" i1 added, For Figs, 44, 45, and 46 11See 
note 14011 Is added. Option• "M" and "N'' are added to the table 
"For buzzers and lamp1 In indicator•." Reference to note 139 i1 
added for Figs. 7 or 48 Fig1. 49, SO, and 51 and options 11 ZV," 
"ZW. '' "ZX," and "ZY" aro added. 

(p) Note 115, "Record of Figure•, Wiring and Apparatua Change•" 
ii changed to add key telephone unite lSC and D, -l7A and B, 

Z5A and B, and 33A, tran1formere KS-5714, LI and L3, a.nd trana­
formera 393A and B. 

(q) In the "Circuit Requirement•" table, sheet -0134, page 6, the 
teat clip data for the JOA key telephone unit ii changed to 

1peclfy ground inltead of battery to terminal 1. 

(r) Connecting information baa been changed &1 follow1: 

Fig. 1, for "Tl" and "Rl" leads, the word1 "Direct or" &re 
added. 

Fig. 15, for "R" and "B or Bl" leada, the Information i1 cor­
rected and reference to Figa. 49 and 51 ii &!!~ed. 

Fla•. 4 , 18, and Z8, the Information i1 corrected and ref­
erence to Fig. 49 i1 added for Fig. Z8, and reference to 
Figs. 49 and 51 ii added for Figs. 4 and 18. 

Fig1. 30, 31, and 33, the information 11 corrected and ref­
erence to Fig. 49 ii added for Fig1. 31 and 33, and ref­
erence to Figa. 49 and 51 ii added for Fig. 30. 

Fig1. 36 and 39, reference to Fig. 49 11 added. 
Fig. 45, for leada "l," "7," "8" to Fig•. 41 and 43, reference 

to Fig. 49 la added. 
Fig. 46, reference to Fig1. 49 and SO ii added a1 requi.red. 

(•) The tlUe of Fig. Z8 11 changed from "Line Lamp, Bwsy Lamp, 
or Combined Line and Bu1y Lamp" to "Slanal Lamp, " and 

connecting information for other figure• ii changed to correapond. 
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(t) Io Fig. 31 information for the fuse to be ueed with the 393A 
or B transformer i1 changed from 11 2 ampere" to 112 to 4 am­

pere See note 122." 

(u) In Figs. 40, 41, 42, 43, and 44 reference to note 140 is added. 

(v) In Fig. 47 the designation• of the "*" and 11C" leads and o! the 
"battery" and "ground" leads to the power 1upply, are cor­

rected by reversing the deeignation• 0£ the individual lead• of 
each pair. 

(w) In Fig. 48 the information "Local Battery Talking" i1 added 
to the title. 

(x) In the eecoud part 0£ formula No. 3, •beet -0126, 11125 (nwn­
ber o! working daya per week)," the figure 11 12511 Is corrected 

to"l.25." 

(y) In Table No. 3, eheet -0126, for 02 reference to Fig. 49 la 
added. 

(z) On eheet -0134, note• 139 and 140 are added . 

(aa) Fig•. 46 and 50 are added to the !using note• on •heete -0125 
and -0126. 

1. PURPOSE OF CIRCUIT 

Thie circuit provide• a means for eignaling a 1ub1criber'• 
et&tioo on a line from a central of!ice or PBX, !or holding that line, 
!or automatic cutoU 0£ etatione on that line, for a winking vieu.al 
llsnal to indicate a held line, and for lighting a buey lamp whenever 
that line ie busy in connection with key and keyleu etations of the 
No. lA key telephone eystem. It also provide• a private line cir­
cuit, a private line and intercommunicating battery feed circuit, an 
Intercommunicating line circuit, and an intercomrnunicatins code 
elsnaling circuit for the No. lA key telephone 1y1tem. It also pro­
videe for time out of locked In signals. 

2 . WORKING UMITS 

The working limit• are ahown in the Station System• R.ange 
Chart. 

3. FUNCTIONS 

3. 1 ON CENTRAL OFFICE, PBX, OR PRIVATE LINES 

(a) Providee for nonlocked-in or locked-in line lampe on incomin& 
calla. 

I I I I TCI Library  www.telephonecollectors.info 



I I I I 
(b) Provides for Oaahing combined line and busy lamps on incom­

ing calls and for lighting them steadily when the line i a busy. 

(c) Provides for extinguishing the locked-in line lamp• when the 
call is answered. 

(d) Providea {or preventing the locked-in line lamps from re­
maining lighted on an abandoned call, by means of a battery 

cutoff key. 

(e) Provides for releasing locked-in line signals automatically 
after a time interval. 

(f) Provides for individual and common audible signals on incom­
ing calla. 

(g) Provides for starting the flashing circuit functioning on in­
coming calla. 

(h) Preventa the line lamps and the line and busy lamps from 
lighting falsely on disconnections. 

(i) Provides for lighting the busy lamps when the line ie busy. 

3. 2 ON CENTRAL OFFICE OR PBX LlNES ONLY 

(a) Provide• -a winking visual lignal while the hold condition ia on 
tbe line. 

(b) Provides for holding the line by means of a locked-in relay. 

~c) Provides for removing the hold condition on the line when the 
line ia again picked up at any station or when the line ie 

momentarily opened at the central o{fice or PBX. 

3. 3 ON PRIVATE LINE ONLY 

(a) Provides {or connecting ringing current to the line for signal­
ing the distant private line station. 

(b) Provide• talking battery for stations arranged for private line 
ae-rvice. 

3.-i ON INTERCOMMUNICATING LINES 

(a) Provides talking battery for stations arranged for intercom­
municating aervice. 

(b) Provide• for intercontmunicating code or selective signaling. 

(c) Provides 2-way automatic line signal• between two intercom­
municating line•. 
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(d) Provides for buay 1ignala. 

(e) Provides click reducer when head receivers are uaed at 
lietening-in atati.onl. 

(!) Provides a realatance lamp aa a protective device In aerie• 
with the ringiag aupply. 

3. 5 ON CENTRAL OFFICE OR PBX LINES {AUTOMATIC 
CUTOFF} 

{a) Provides for cutting off other atationa . 

{b) Provides for preventing a station from being cut o!C a!ter i t 
baa been connected to the line. 

{c) Provides for cutting off a atation after it h<>.a been connected 
to a line. 

4. CONNECTING CIRCUITS 

When this circuit i• listed on a key aheet, the connecting in­
£ormation thereon la to be followed. The following are typical con­
necting circuit•: 

{a) Standard central o!hce subscriber line circuita. 

(b) Standard PBX atatlon line circuita. 

{c) Standard PBX long line circuits. 

(d) Power rectifier circuit J86205A and H. 

(e) Power plant per J8673l. 

(£) Standard key and telephone circuit• o! Key Telephone Sy1tem 
No. lA: 

S069133-0l, S069188-0l, S069206-0l, S069207-0l, 
5069208-01 and 5069219-01 

(&) Attendant'• telephone circuit - S0-69196-01. 

(h) Standard telephone sets and eubacriber sets. 

{i) Continuoua ringing aupply. 

(J) Automatic exclualou circuit S0-69140-01. 
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5. DESCRIPTION OF OPERATION 

5. 01 INCOMING SIGNALS ON CENTRAL OFFICE, PBX. OR. 
PRIVATE LINES 

5. 01. l Individual R.inger 

When ringing current is applied to the line at the central 
office, PBX, or dietant end o! a private line, the individual ringer 
aeaociated with the line will operate in the usual manner. If the 
ringer in the key telephone set shown on the key and telephone cir­
cuit is auociated with the line, the (L) relay Fig. 8, 38, or 49 
may operate on ringing current but will perform no functions. 

5. qz ANSWER.ING OR. OR.IGINATlNG A CENTRAL OFFICE OR 
PBX CALL 

When a talking connection is- established on a central office 
or PBX line the (L) relay, il the holding circuit is provided, will 
operate. The (L) relay, however, performs no !unction at thi• 
time. The (Ll) relay will also operate il the auxiliary hold circuit 
Fig. 9 is provided as described in S. 03. 

5. 03 AUXILlARY HOLD CIRCUIT (FIG. 9) 

The auxiliary holding circuit is required only when a etation, 
not arranged for holding, excludes stations arranged for holding, 
or when a cuto!! key is uaed to cut ofi atation1 arranged for holding. 
When a connection is established from one o! these stations, which 
may be excluded or cut of1, to a central office or PBX line, the (Ll) 
relay will operate and close through the "H" and "B" leads to that 
station. When the atation ia excluded or cut 0££, the "H" and "B" 
leads to that station are open at the (L 1) relay conlacte. 

5. 04 AUTOMATIC CUTOFF CONTROL CIRCUIT AND AUTO­
MATIC CUTOFF CIRCUIT (FIGS. 39 AND 36) 

5. 04. 1 Stationa Which Cut OU Other Stations 11 ZP11 and 11 Zl" 

~ 

When a call is answered or originated at auch a atation, the 
(LZ) relay operates, operating the (CT) relay. The operating cir­
cuit for the (LZ) is through the back contacta o! the (CO) relay, 
Fig. 36. The (CT) relay close• the "T," "R," "B," and "H" leads 
through to the station and operates the {CO) relay. The {CO) relay 
opena the "T" and "R" leads to all atations which are arran,ged to 
be cut o!!, and operates the {SR) relay, Fig. ZS, 40, 41, 43, 44, 
or 49, or the {SW) relay, Fig. 37. 
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S. 04. Z Station.a Which Can.not Cut 0££ Other Station.a but Can. Be 
Cut Oil Except When. On the Line l"ZP11 and 11 ZJ" Wirln&) 

When. a call is a.n.awered or originated at auch a atation, the 
(LZ) relay operate•, operating the (CT) relay. The (CO) relay, 
Fig. 36, doe• not operate. Therefore, other atation• can come on 
the line. The (CT) relay clo•e• the 11T, 11 11 R, 11 11H, 11 and "B" lead• 
throuah to the atation ao that ahould another atation, which operate• 
a {CO) relay, come on the line, the etation which wa1 !irat con­
nected to the line would not be cut off. The (CT) relay, by mean• 
of 11 ZJ11 wiring, operate• the (SR) relay, Fig. ZS, 40, 41, 43, 44, 
or 49, or the (SW) relay, Fig. 37. 

5. 04. 3 Stations Which Cannot Cut Off Other Statio111 but Can. Be 
Cut Off at Any Time ("ZJ11 Wiring) 

When a call ia anewered or originated at auch a atation, the 
(LZ) relay operate•, operatin& the (CT) relay. The (CT) relay by 
meana o! 11 ZJ 11 wiring, operate• the (SR) relay in Fia. ZS, 40, 41, 
43, H, or 49, or the (SW) relay on Fig. 37. The (CO) relay 
Fia. 36, does not operate. Should a atation which operate• the (CO) 
relay come on the line, the atation which wu !irat connected to the 
line would be cut off. The operation of the (CO) relay would open 
the tip and ring lead• to the !irat atation aince 11 ZP" wiring i• 
omitted. 

S. 04. 4 Effect of Automatic Cutof! On Signalina Circuit• 

When atationa are connected through the automatic cutoff con­
trol circuit {Fig. 39), the {B) relay in the 180 or E key telephone 
unit o! the signaling circuit Fig. ZZ, Z3, Z4, ZS, Z6, 40, 41, 4Z, 
43, 44, or in the 180 or E key telephone unit {A) of Fi&. 49 ia 
bypuaed and doe• not operate on calla answered or originated by 
the•e atationa . Thi• (Bl relay, however, doe• operate over the 
holding bridae when the line I• held, aa deacribed in S. OS. 1 or 
S. OS. Z. With aignaling circuit ZZ, Z3, Z4, Z6, or 4Z, the (SW) re ­
lay in Fla. 37 operate• as previously deecribed, and per!ornu the 
aame !unction aa the (B) relay in the algnaling circuit. "ZL" wiring 
in the a lgnaling circuit• ia provided !or thie purpoae where indicated. 
With aignaling circuit ZS, 40, 41, 43, 44, or when Fig. 49 is uaed, 
the !unction o! this (B) relay la taken by the (CO) or (CT) relay which 
operate• the (SR) relay in the aignaling circuit directly, as previous­
ly deacrlbed . The function of the relaye in the ai&na.llng circuit ia 
deacrlbed In S. O~ Z to S. 09. lZ. 

5. OS HOLDING ON CENTRAL OFFICE OR PBX CONNECTIONS 

5. OS. 1 For Fig. 8 or 38 

The line ie held by the operation o! the bold key in the key 
telephone aet ahown on the key and telephone circuit, The hold key, 
when. operated, open• the operatina path !or the {L) relay, releaalna 
it, cloaea a circuit which operate• the {H) relay throuah !ta primary 
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winding, in aeries with the central office or PBX loop and the sta­
tion let For Fig. 8: the (Ll) relay, Fig. 9, i! ueed, releaeee 
when the hold key at the etabon h released When the (H) relay 
operate•, ita holding tertiary winding is connected across the line 
In eerie• with it• nouinductive quaternary winding, and in parallel 
with ite primary winding . When the hold key is released, the 
operated pickup key in the key telephone •et will releaee, the oper­
ating primary windit1g circuit o( the (H) relay will be opened, the 
(H) relay will be held operated by its t.!rtiary winding, and the key 
telephone •et will be dieconnected from the line. The secondary 
winding of the (H) relay and the "B" lead i1 u.ed to balance the line 
to prevent croutalk ~nterference. For Fig. 38: when the (H) relay 
operate• it will be connected aero•• the line in eerie• with the 80-
to 85-ohm l 9GB reeistance for holding the relay operated when the 
hold key le released. The "B" lead and the 85 ohm1 are ueed to 
bail.nee the line to prevent croeatalk interference 

5. 05. 2 When Vieual Holding Signal i• Provided (Fig. 49) 

When the wink aipal le provided to indicate a bold condition 
the operation ie the 1ame a1 deecribed in 5. 05. 1, with optione 
"ZX" and "ZY" correeponding, reepectively, to Fi&• · 8 and 38. 
However, In thi• cue, the winding of the (B) relay of the 180 or E 
key telephone unit (H) ii included in the holding bridge and ope rat.u 
to et.art the winking circuit when the line i• held. 

5. 05. 3 Lamp Winking Circuit (Fig. 50) 

When the line is held, a1 described in 5. OS. 2, and the (B) re­
lay o! the 18 -type key telephone unit (H) operatee, thl• (B) relay 
operate• the (SR) relay o( the eame 18-type key telephone unit to 
ground the "HA" and thereby aleo the "L" lead of Fig. SO- The 
"HA" lead operates the (SW) relay or the 17B key telephone unit, 
which ground• lead "l " Lead "l" carries ground throu1h Fig. 49 
to Fig. 45 to hold the (TO) relay of Fig. 45 operated The (SW) re­
lay aleo grounds lead "2" to eta rt the flashing circuit of Fig. 46. 
The ground on lead "L" of Fig. 50 is connected to a contact on the 
(B) relay of Fig. 46. When the (B) relay of Fig. 46 operates, it 
connect• thl• ground over the "B" lead to operate the (W) relay or 
Fig. SO, under control of the (WT) relay. The (W) relay, when 
operated, extinguishes the elgnal lamp• and operate• the (WT) re­
lay. The (WT) relay locks operated under control of the (B) relay 
of Fig. 46, and releuee the (W) relay of Fig. 50, wbic:b lights the 
lamp• again. When the (B) relay of Fig. 46 releaeee, it relea•e• 
the (WT) relay of Fig. 50, and the cycle repeat• for each operation 
of the (B) relay Tbe lamp circuit ie opened for approximately 30 
millieeconde, onc:e per •econd, 
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5. 06 RELEASE OF HOLDING BRIDGE WHEN CALL IS AGAIN 
PICKED UP 

When the call is again picked up at any atation the (L) relay 
will operate, thu• aborting the holding tertiary winding of the (H) 
relay if Fig. 8 or option "ZX" of Fig. 49 i• used, or aborting the 
primary winding o{ the (H) relay, ii Fig. 38 or option " ZY" of Fig. 
49 is used, releasing the {H) relay. Thia removes the holdi ng 
bridge from acrou the line. 

5. 07 RELEASE OF HOLDING BRIDGE FROM CENTRAL OFFICE 
OR PBX 

In case the hold circuit is not removed by a 1tation picking up 
the call, the hold condition may be released from the central office 
by opening the line momentarily, which releuea the (H) relay, re­
storing the circuit to normal. 

5. 08 ANSWERING OR ORIGINATING A PRIVATE LINE CALL ON 
PRIVATE LINE CIRCUIT (FIG. 7) 

The pickup key• shown on the key telephone 1et drawings are 
employed to complete the talking c:ircuit. The operation of a pick­
up key will cause no operation in Fig. 7, but will ope rate relays in 
the signaling circuit, ii provided, as deac\'ibed in 5. 09. However, 
on outgoing calla the signaling key in the telephone aet 1• operated, 
wbic:b operates tho (PL) relay. This connecu ringing current to 
the private line for signaling the station at the diltant end of the 
private line . 

5. 09 SIGNALING CIRCUITS FOR CENTRAL OFFICE, PBX, OR 
PRIVATE LINES 

S. 09. I Manual and Dial Areas 

Fig. 22 provides equipment indicated for manual or for dial 
areas. Fig•. 42 and « are de1ignated for manual areas, and 
Fig1 . 40. 41, and 43 are designated for dial area1. 

The manual area circuits and equipment are required for use 
with long line circuits in manual offices becau1e a large number of 
these long line c:ircu1ts provide for ringing through repeating coils 
which will not work satisfactorily with the IS-typo key .telephone 
unit circuits. Manual area circuits can be used for other lines in 
manual areas where 14A key telephone unit• are available. How­
ever, except for the above cases, the dial area circuits and equip­
ment are intended for uae in both dial and manual area• 

S. 09. 2 Nonlocked-in Lamps {Figs. 5 and 6, or 22) 

When ringing current is applied to the line at the central 
office, PBX, or diatant end of a private line, tho (R) relay will 
operate which will operate the common ringer or h=i:er and light 
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the individual line lampe, Fig. 2, when Fig. S ie ueed, or the line 
lamp in Fla. 28, o r in the key telephone eet wben Fla. 2Z ie uaed. 
Thie common r lnaer or buzzer will operate and the lamps will light 
only while the r lng ina current i • applied to the line . Tbe ringer in 
the key telephone •et, ebowu on the key and telephone circuit, or 
tha ext.raal r iaaer may be uaed u the common ringer. Abo, both 
individual ril11ere and common ringer• may be a••ociated with the 
• &me line. Wben the line ii buay, either by a •tahon being con­
nected to the line or by the bold condition bein1 placed on the line, 
the (B) relay will be operated wbicb will light tbe bu•y lamps. With 
"ZU" wiring in Fla. 22 tbe operatioo of the (B) relay will aleo di•­
connect around !rom the ringup relay to prevent a noiee condition, 
experienced in a few location• due to a temporary unbalance of the 
15-type key telephone unit, alter ringing etop•. "ZL" wiring ie re­
quired in connection with "ZU" wiring when Fig. 37 is provided for 
automatic cuto!C (eee S. 04. 4). 

S. 09. 3 L ocked -In Line Lamps - Dial Areu (Fig. 23) 

When rln&in1 current ie applied to the line at the central 
oftice, P BX, or dietant end of a private line, the (R) relay will 
operate on current pu•ing through the •econdary winding to ground 
direct or tbrouab the (R l )..relay and (RI) varietor combination. The 
(R) relay will lock, operated, on its primary winding under control 
of the (B) relay and the battery cutoff key. Tbe oper ation of the {R) 
relay ligbte tbe line lamps, and, il the {Rl) relay I• not used, oper­
ate• the common rinaer or bU2.zer. Uthe (Rl) relay is provided 
the common ringer or buzzer will operate only while this relay is 
operated. Tbe (RI) relay h only used to provide an Intermittent 
signal. 

When the line i • busy, either by a station being connected to 
the line or by the hold condition being placed on tbe line, the {B) re­
lay will operate wbicb will light the busy lamps, and also will re­
leaee the (R) relay il it i s operated, extinsuishing the line lamps 
and • ilencing the common ringer or buzzer. 

S, 09. 4 Locked-in Line Lamps - Manual Areu {Fig. 24) 

When r insing current is applied to the line at the central 
office, PBX, or di•t&nt end of a private line, the (R) relay will 
operate through It• eecondary winding The (R) relay will lock, 
operated, through it1 primary winding, the (AU) relay and the bat­
tery cutoff key. The (R) relay also light• the line lamps . Tbe {AU) 
relay operate• the common ringer or buzzer . When the line is 
busy, either by a station being connected to the line or by the bold 
condition being placed on the line, the (B) relay will operate which 
will light the busy lamps, and also releue the (R) and {AU) relays 
ii they are operated, extinguishing the line lamps and silencing the 
common ringer or buzzer. 
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5. 09. 5 Combined Line and Busy Lampe - Dial Areaa ~Fig. ZS) 

When ringing current ia applied to the line at the central 
office, PBX, or diatant end of a private line, the (R) relay will 
operate, current paasing through ita aecondary winding to ground 
direct or through the (RI) relay and (RI} variator combination. 
The (R) relay will lock, operated, on !ta primary windina under 
control of the (SR) relay and the battery cutoff key. The operation 
o! the (R) relay staru the naahing relays functioning, and. if the 
(Rl) relay la not uaed, operates the common ringer or bu:uer The 
Cl&ahing relays cauae the line and buay lamps to !lash U the (RI) 
relay ie provided, the common ringer or bU%zer will operate only 
while thia relay is operated. The (Rl) relay la operated only while 
ringing current>• apphed to the line and is uaed to provide an inter­
mittent aignal. 

When the line is buay, either by a atation being connected to 
the line or by the hold condition being placed on the line, the (B) re­
lay will operate, operating the (SR) relay. The (SR) relay will ll&ht 
the line and busy lamps steadily, and alao releaae ~e {R) relay 
which atopa the naahing relaye functioning and ailencea the common 
ringer or bU%zer. The (SR) relay la a slow releasing Telay and la 
uaed to prevent the nashing of the line and buay lampa during dial­
iua. When the automatic cuto!! circuit la ueed the (SR) relay oper­
ate• directly from that circuit or the automatic cutoC! control cir­
cuit. The (B) relay does not operate in tbia caae. 

5. 09. 6 Combined Line and Busy Lamps - Manual Areaa (Fig. Z6) 

When ringing current ia applied to the line at the central 
office, PBX, or diatant end of a private line, the (R) relay will 
operate through ita secondary winding. The (R) relay will lock, 
operated, through \ta primary winding and the battery cutoH key 
directly or through the (AU) relay. The (AU) relay operates the 
comrnon ringer or buzz,er, and is uaed if theae audible aignala are 
to operate on 60 cycle 16 to 21 volte ac eupply or 105 volt• ac. The 
operation of the (R) relay atarts the Clashing relays functioning which 
Claah the line and l>uay lampa The (R) relay alao operate• the com­
mon ringer o r buzzer if the {AU) relay is not provided. When the 
line ia buay, either by a atatlon being connected to the line or by the 
bold condition being placed on the line, the (B) relay will operate, 
lighting the line and buay lampa steadily, a topping the flaahlng re -
laye from functioning, and ailencing the common ringer or bU%zer. 
U the line and buay la.mp• are operated on ac or if the lamps are in 
key telephone •eta operating on either ac or de the 17A key telephone 
unit is provided and will control the lamp a. 

5. 09. 7 Battery CutoC! Key {Figa. l3 to Z6) 

When the battery cuto!! key i• operated, the (R) relays will 
operate only while ringing current ie applied to the line. Thia pro­
vide• a means for preventing unneceaaary current drain In the caae 
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of abandoned calls when the system is unattended. In F ig. 24, when 
this key is operated the common audible signal will not sound . 

S. 09. 8 Combined Line and Bui' Lamp With Automatic Time Out 
lor Dial Areas (Fig . 40 

Fig. 40 is designed to make it possible to obtain time out with 
existing l SA and B, and 18B and C key telephone units . lt is rated 
MD because these key telephone units are MD. It performs the 
same function as Fig. 43, except that it does not protect against a 
noise condition experienced in a few locations due to a temporary 
unbalance of the 1 S-type key telephone unit alter ringing stops. 

When ringing current is applied to the line at the central 
office, PBX, or distant end of a private line, the (R) relay will 
operate on current passing through the secondary winding to ground 
direct or through the (Rl) relay and (Rl} varistor combination. The 
("t) r elay will (a) lock up·through its primary winding under control 
or the'{SR) and (TO} relays: (b) start the nashing relays (A) and (B) 
functioning to cause the line and busy lamps to Clash: (c) operate the 
common ringer or buzzer, if a common steady audible signal is 
provided; and (d) close the circuit to the thermal winding o! the (TO) 
relay to start this relay timing, provided no line is busy at the time. 
Uthe (Rl) relay is provided, the common ringer or buzzer will oper­
ate only while this relay is operated. The (Rl) relay is therefore 
used to provide a common intermittent audible signal. 

When the line is busy, either by a station being connected to 
the line or by the hold condition being placed on the line, the (B) re­
lay will operate, operating the (SR) relay. The (SR) relay will 
(a)-light the line and busy lamps steadily; (b) release the (R) relay, 
if operated; and (c) operate the (TO) relay to prevent this relay from 
timing out when any line is busy. The (SR) relay is a slow releasing 
relay in order to prevent the line and busy lamps from flashing dur­
ing dialing. The (RJ relay, released, stops the Clashing relays from 
functioning and silences the common ringer or buzzer in cases 
where the (Rl) relay is not provided. When the automatic cutoff 
circuit is used, the (SR) relay operates directly from that circuit or 
from the automatic cutoH control circuit. The (B) relay does not 
operate in this case. 

S. 09. 9 Locked-in Line Lamp Onl~ Wil:h Automatic Time Out For 
Dial Areas (Figs. 41 and S) 

When ringing current is applied to the line at the central 
office, PBX, or distant end of a private line, the (R) relay will 
operate on current passing through the secondary winding to ground 
direct or through the (Rl) relay and (Rl) varistor combination. The 
(Rl) relay will lock up through its primary winding under control o! 
the (SR) and (TO) relays. The operation of the (Rt relay will 
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(a) li&ht the line lampa, (b) complete the circuit o{ the therm.al 
winding o{ the (TO) relay to etart thia relay timing, provided no 
line ia busy at the time; and (c) cauae the common ringer or buz:r.er 
to operate when a common 9teady audible 9ignal ia provided. U the 
(Rl) relay is provided, the common ringer or bta:r.er will operate 
only while thia relay ia operated. The (Rl) relay ia therefore uaed 
to provide a common intermittent audible signal. 

When tbe line ia busy, either by a nation beina connected to 
the line or by the hold condition being placed on the line, the (B) 
relay will operate operating the (SR) relay. The (SR) relay will 
(a) releaae the (R). relay extinguiehing the line lampa and 1ilencin1 
the common rinser or bu:r.:r.er when the common ateady audible ai1-
nal l a provided; (bl diaconnect..the around connection for the rin&up 
relay circuit to prevent a poeaible nol1e condition due to an unbal­
ance or the 15C key telephone unit after ringing atopa; and (c) oper­
ate the (TO) relay to prevent thia relay from timing out while any 
line i1 buay. When the automatic cutof£ circuit ia uud, the (SR) 
relay operate• directly from that circuit or from the automatic 
cutoH control circuit. The (B) relay doea not operate In this caae 
except on hold. 

S. 09. 10 Locked-in Line Lam~• Onlt W1tb Automatic Time Out 
F or ManU&l Areaa - ee S. 9. l (F1ga. 4Z and 45) 

When ringin& current la applied to the line at the central 
office or PBX, the (R) relay will operate throuah ita aecondary 
winding. The (R) relay will lock, operated, throuah !ta primary 
winding under control o{ the (B) and (TO) relaya, and will operate 
the (SW) relay o{ the 17 -type key telephone unit (A) which will oper­
ate the (SW) relay o! key telephone unit (B), when provided, to 
c auae the common ateady audible al&nal to operat. . The 17-type 
key telephone unita (A) and (B), or µ)alone, will alao: (a), light 
the line lampa: (b), complete the circuit o{ the thermal winding of 
the ~TO) relay to atut thia relay timing, provided no line ie buay 
at the time. 

When the line ia buay, becauae of a atation bein1 connected to 
the line, or the hold condition being placed on the line, the (B) re­
lay will operate. The (B) relay will releaae the (.R) relay iI it la 
operated, and will alao operate the (TO) relay to prevent thia relay 
from timing out while any line ia buay. The (R) relay, releasing, 
will relea1e the two (SW) relay1, extlnguiahing the line lamps and 
allencing the common ringer or bu~:r.er. When the automatic cutoff 
circuit ii uaed, the !unction• of the (B) relay are performed by the 
(SW) relay of Fla. 37. The (B) relay doea not operate in thia caae, 
except on hold. 

5. 09. 11 Combined Line and Bu•i Lampe With Automatic Time 
Out F or otaI Area• {F1 _•. 43, 45, and 46) 

When rinain& current ii applied to the line at the central 
office, PBX, or diatant end of a prlvat. line, the (R) relay will 
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operate on current paa •ing through the aecondary winding to ground 
direct or through the (Rl) relay and (RI) variator combination. The 
(R) relay will (a) lock up through it• primary winding under control 
of the (SR) and (TO) relay•; {b) atart the Oubing relay• (A) and (8) 
functioning to cauae the line and hu1y lamps to flash; (c) operate 
the common r inger or buzzer if a common steady audible aignal ia 
provided; and (d) cloae the circuit to the thermal winding of the 
(TO) relay to atart thi• r elay timing, provided no line i• buay at 
the time . Uthe (RI) relay la provided, the common ringer or bu&­
zer will oper ate only while tbia relay i1 operated. The (Rl) relay 
ii there(ore used to provide a common intermittent audible 1ignal. 

When the line ia huay, either by a atation being connected to 
the line or by the hold condition being placed on the line, the (8) 
r elay will oper ate, operating the (SR) relay. The (SR) relay will 
(a) light the line and busy lamp• steadily; {b) release the (R) relay, 
if oper ated; (c) di1connect the ground connection from the ringup 
relay circuit to prevent a po11ible nol1e condition due to a tempo­
rary unbalance o( the 15-type key telephone unit after ringing atop•: 
and (d ) operate the (TO) relay to pr event tbia relay from timing out 
when any line is bu1y. The (SR) relay ia a slow releulng relay, 
in order to pr event the line and busy lamp• from !la•hing during 
dialing. The (R) relay, r eleaaed, •top• the fla1hing relay• !rom 
Cunct ioning and eilencea the common ringer or bu&zer in cues 
whe r e the (Rll relay i1 not provided. When the automatic cutofl 
cir cuit ii ueed the (SR) relay operate• directly from that circuit or 
from the automatic cutof! control circuit. The (8) relay does not 
operate in this caae, except on bold. 

5 . 09.IZ 

When ringing current ii applied to the line at the central 
office or PBX, the (R) relay will operate through ita secondary 
winding, operating the (SW) relay of the 17-type key telephone unit 
(A) which will operate the (SW) relay of the 17 -type key telephone 
unit (B), when provided, to cause the common ateady audible •ignal 
to operate. The 17 -type key telephone unit• (A) and (B ), or (A) 
a lone, will also (a) complete the circuit to the thermal winding of 
the (TO) relay to 1tart thi• relay timing, provided no line la bu.ay 
at the time; and (b) start the flashing relaye Cunctioning to cause the 
line and bu1y lamp• to flash. 

When the line ie busy, either by a station being connected to 
the line or by the hold condition bein& placed on the line, the (B) re­
lay will operate, operating the (SR) relay. The (SR) will (a) light 
the line and busy la.mp• steadily; {b) release the (R) relay if oper­
ated; and (c) operate the (TO) relay to prevent thia relay from 
timing out when any line ia busy. The (R) relay releued, releaae1 
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the two (SW) relays which stop the flashing relays from functioning, 
and silences the common ringer or buzzer. When the automatic 
cutoH circuit is used, the (SR) relay operates directly from that 
circuit, or from the automatic cutoff control circuit . The (B) re­
lay does not operate in this case except on hold . 

When arranged for combined line and bW1y lamps with F i gs . 
45 and 46. 

When the private line circuit at the distant end applies ringing 
current over the line, the (R) relay will operate on current passing 
through its secondary winding to ground direct or through the (Rl) 
relay and (Rl) varistor combination. The (R) relay will (a) lock up 
through its primary winding under control of the (BF) and (TO) re­
lays; (b) start the flashing relays (A) and (B) functioning to cause 
the line and busy lamps to flash; (c) operate the common ringer or 
buzzer if a common steady audible signal is provided; and (d) close 
the circuit to the thermal winding of the (TO) relay to start this re­
lay timing, provided no line is busy at the time. Uthe (Rl) relay 
is provided, the common ringer or buzzer will operate only while 
this relay is operated, that is, only while ringing current i s con­
nected to the line at the distant end. 

On an outgoing call one of the stations at this end of the line 
operates a signaling key, either in a key telephone set or separate, 
operating the (PL) relay thro\13h Fig. 2.1. The (PL) relay operated, 
connects ringing current to the private line to signal the station at 
the distant end of the private line. 

When one of the stations at this end of the line removes a 
handset to answer or originate a call, the (BF) relay will operate. 
The (BF) relay will (ai light the line and busy lamp steadily; (b) re­
lease the (R) relay, if operated; (c) disconnect ground from the 
ringup relay circuit to prevent a possible noise condition, due to a 
temporary unbalance of the 15-type key telephone unit after ringing 
stops; and (d) operate the (TO) relay to prevent this relay from 
timing out when any line is busy. The (R) relay release stops the 
flashing relays functioning and silences the common ringer or 
buzzer. 

When arranged for locked-in line lamps only with Fig. 45. 

The circuit operatio'n is the same in this case except that the 
operation of the (R) relay will cause the line lamps to light steadily, 
and the.re will be no flashing relays. The operation of the (BF) re­
lay will not light any lamps, but the release of the (R) relay will 
e xtinguish the line lamps. 
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S. 09. 14 Time Out Relay 

When a locked-in signal cloaes the circuit to the thermal 
winding of the (TO) relay, as deacribed in S. 09. 8 to S. 09. 13, and 
thia circuit is not broken by the operation of any (SR), (B), (SW), 
or (BF) relay, within ZO second• after releaaing the locked-in sig­
nal, the thermal winding of the (TO) relay will cauae bottom con­
tacte l and Z to open releaaing any locked up {R) rel a ya. 

The (T) and (R) therrniatora in Figa . ZZ, 23, ZS, and 40 are 
uaed to prevent a Calae operation of the (R) relay on reveraal of cur­
rent wbich may occur on diaconnections. Aleo, they prevent the 
!alao operation of the (R) relay on dial pulaea. 

In Figs. 41, 43, 49, and in Fig. -48 when the 16A key telephone 
unit ia not provided, ground ia diaconnected from the rlngup relay 
circuit whenever the (SR) relay ia operated. However, the (T) and 
(R) thermietora are both retained to prevent trouble in caae the (SR) 
relay drop• down during dial puiaes. 

The thermiatore are thermal device1 which ordinarily have a 
realatance in the order of SO, 000 ohme. When the ringins voltage 
ia applied to the line it cauaea enough cur•·ent to fiow tbrouah one 
of the thermiatora, according to which aide ?f the line rinsing cur­
rent la impressed, and the realatance o! the thermistor change• in 
approximately I /Z second Crom SO, 000 ohm a to about 3, 000 ohma. 
The path for the current through the thermiators is through varistor 
(R) and relay (R), to ground direct or thl.'ough the {Rl) relay and the 
(Rl) val.'iator combination. Only one hal! the ringing cycle pauea 
through varisto'l' (R}. The other haU ia blocked and will pan throuah 
'l'elay (R). When the tbermiatol.' resistance drops to about 3, 000 
ohm•, au!Cicient current flowa on the haU cycle through relay (R) to 
cause it to operate. 

S. 09. 16 Line Indicator (Fis. 17) 

When the line indicator ia uaed ae a viaual signal it reapouda 
to each cycle of ringing current. Under certain line condition• it 
may flash during dialing and awitchbook operation. 

S. 10 SIGNALING CIRCUIT FOR CENTRAL OFFICE AND PBX, 
WITH HOLDING 

S. 10. l Combined Line and Buay Lampe With Automatic Tiine 
out {Fig. 49) 

When ringing curl.'ent ia applied to the line at the central 
office, PBX, or diatant end o! a private line, the (R) relay will 
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operate on current paaaing through the aecondary winding, to ground 
direct or through the {Rl) relay and {Rl) varistor combination. The 
{R) relay will (a) lock up through its primary winding under control 
of the (SR) and {TO) relays; (b) start the flashing relays (A) and (B) 
functioning to cause the line and busy lamp• to flash; (c) operate the 
common ringer or buzzer if a common steady audible signal is pro­
vided; and (d) close the circuit to the thermal winding of the (TO) 
relay to 1tart thi1 relay timing provided no line is busy at the time. 
l! the (Rl) relay is provided, the common ringer or buzzer will 
operate only while this relay is operated. The (Rl) relay is there­
fore used to provide a common intermittent audible 1!gnal. 

When the line is busy, by a 1tation being connected to the line, 
the (B} relay, of the 18-type key telephone unit (B), operates, oper­
ating the (SR) relay of the same unit. The (SR) relay will (a) light 
the line and busy lamp• 1teadily; (b) rele ase the {R) relay, ii oper­
ated; (c) disconnect the ground connection from the ringup relay 
circuit to prevent a poa1ible noioe condition due to a temporary un­
balance of the 15-type key telephone unit, after ringing stops: and 
(d) operate the {TO) relay to prevent this relay from timing out when 
any line i1 busy. The {SR) relay is a slow releasing relay in order 
to prevent the line and busy lamps from !lashing during dialing. The 
(R) relay, released, stops th.e flashing relays from functioning and 
silence• the common r inger or buzzer in ca1es where the (Rl) relar 
i1 not p_rovided. When the automatic cutofi circuit ie used, the (~ 
relay operates directly from that circuit or the automatic cutoff con­
trol circuit. The {B) relay does not operate in this caae except on 
hold. 

When the line ia in the hold condition, the (B) relays of the 18-
type key telephone units (B) and (H), operate, and the (SR) relays of 
both unite operate . The (SR} relay of unit (H) starts the winking 
circuit. 

5. 11 INTERCOMMUNICATING SIGNALING cmcUIT {FIG. 10) 

The buzzers o! the lA key telephone system can be arranged 
for both code and selective signaling. U both code and selective 
signaling are required !or any buzzer at an installation, the {S) re­
lay, Fig. l 0, is provided. When the (S) relay is provided, those 
signaling key• , in the key telephone sets or separately mounted, 
which are arranged !or code eignaling will operate the (S) relay, 
which in turn will operate all the buzzers that are to be operated by 
code. For •elective 1ignaling, the signaling key when operated will 
operate the buzzer directly. Any buzzer may be connected for both 
code and •elective signaling. If the {S) relay ia not provided, the 
buzzer will operate either on a code or selective basis directly from 
the e ignaling keys. 
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S.12 INTERCOMMUNICATING LINE CtRCUIT 

S. 12. I Without Battery Feed Relay (Fig. 13) 

There are no circuit operation• that ta.ke place in this circuit. 
However, on outgoing calla the zignaling key in the key telephone 
•et, or the key per Fig . 14, is operated whic h will operate the bus­
zen direcUy or by means of the (S) relay, Fig 10 

S. 12 . 2 With Buey Lamps and Control of Time Out Relay 
(Fig. 47) 

When the intercommunicating line la picked up at any station 
the (BF) relay operate•, lig\>ting the buoy lamp• if provided, and 
operate• the time out relay (TO) in Fig. 45 to prevent it from tim­
ing out and relea•ing any incoming •ignal on another line , as Ion& 
a• the intercommunicating line i9 in operation. 

S. 13 INTERCOMMUNICATING LINE CtRCUIT WITH ONE-DAY 
AUTOMATIC SIGNALING (FIG. 12} 

When the Intercommunicating line ie picked at the calling •ta­
tion, the (AL) relay will operate which will operate the buzzer at 
the called etation When the called •talion an1wera, the (BL) relay 
will operate which will release the (AL) relay. Thi• in turn si­
lence• the buzzer. The (BL) relay remain• operated until both the 
calling and called •tation dieconnect . 

S.14 2-WAY AUTOMATIC SIGNALING INTERCOMMUNICATING 
LINE CIRCUIT 

S. 14 . I With Separate Line and Busy Lamp• (Fig. 20 or 29) 

When Fig . 20 or 29 is used to provide mean• for intercom­
munication between two atationa, the battery aupply ia furnished in 
aerie• with the (Al) relay to the "A" •talion and through the (Bl} 
relay to the "B" •talion In case the "A" •tation removes the hand­
set Crom it• mounting, the (Al) relay operate•, cloaing a path 
through the ma.ke contact of the (Al) relay and the break contact of 
the (Bl) relay to operate the buzzer and light the line lamp at the 
"B" atatlon. With Fig. 29 when either the (Al) or (Bl) relay is 
operated, a circuit is closed for operating the buoy lamps at either 
or both •tatlone . When the "B" station re•ponds by removing the 
handaet from iu mounting, the (Bl) relay operate• ailencing the 
buzzer and extinguiebing the line lamp . With both the (Al) and (Bl) 
re la ya operated, the tips of the two line• are connected together, 
and the ring• of the two lines are connected together eo that when 
either atation diaconnecte, both relay• are held operated by the last 
atation to dlaconnect This prevent• a recall by additional buzzer 
and line lamp operations. The operation of the (Al) and (Bl) relay• 
ia identical ao that atation "A" may call atation "B," or vice veraa 
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This circuit will not provide control o{ the time out relay cir­
cuit provided by Fig. 45 (see 5. 12.. 2.). 

5. 14. Z With Combined Line and Busy Lamps (Fig. 32.) 

Fig. JZ provides the same service as does Fig. 29, except 
that Fig. 3Z is used with combined line and busy lamps, whereaa 
Fig. 29 is used with separate line and busy lamps . P.. in the caae 
o{ Fig. 29, the removal o! the handset at station "A11 will cause the 
(Al) relay to operate. The (Al) relay operates the (SW) relay in 
the (A) key telephone unit and operates the buzzer at station 118. 11 

The (SW) relay lights steadily the line and busy lamp at station "A, 11 

causing the !lashing relays, Fig. ZS, Z6, 40, or 46 to function, 
thus !lashing the line and busy lamp at station "B." When station 
"B" answers the (Bl) relay will operate, silencing the buzzer at 
station "B," and operating the (SW) relay in the (B) key telephone 
unit. This (SW) relay stops the functioning of the Hashing relay• 
Fig. ZS, Z6, 40, or 46, and lights steadily the line and busy lamp 
at station "B" as a busy signal. 

With both the (Al) ai\d (Bl) relays operated, the tip• of the 
two stations and the ring• o! the two station• are connected together 
so that when either station disconnects first, all relays will remain 
operated. When the last station disconnects all relays release. 
Thia prevents a recall by additional buzzer and line lamp operation. 
The operation o! the (Al) and (Bl) relays are identical ao that sta­
tion "A11 may call station 11 B 1 " or vice versa 

This circuit will not provide control of the time out relay cir­
cuit provided by Fig. 45 (see 5. 12. Z). 

5. 15 SWITCHING RELAY CIRCUIT (FIG. 27) 

This (SW) relay ia uaed wherever it is required to switch two 
leads. 

5.16 AC POWER SUPPLY FOR LAMPS AND BUZZERS'(FIGS. JO 
AND 31) 

Fig. 30 provides the ac power supply for buz:tere. Prior to 
iaaue 15-0, it was also used for supplying A3 or BZ lamps in lamp 
indicators. 

Fig. 31 provides the ac supply for the lamps in key telephone 
sets where a voltage of 7 to 11 volts is required at the lamps, and 
for G2 lamps or SlA lamps in indicators. 

5. 17 LAMP RESISTANCE CIRCUIT {FIG. 33) 

Fig. 33 is required where a de power supply is used for the 
lamps in the key telephone sets, or for K2 lamps in indicator• 
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operating on 48-volt de supply (The de supply ia used ooly where 
an ac supply cannot be provided . ) A resistance ia uaed in series 
with eacb lamp so that the voltage across tbe lamps will not be ex­
ceeaive. 

Where a group o{ three or more stations are located near 
each other, the "L" a.nd "LG" leads for these stations, Crom Fig. 
33, may be connected to common "L" and "LG" leads at the appa­
ratus box to serve these station•, provided the total resistance o{ 

the common "L" and "LG" leads doea not exceed l 0 ohms (which ia 
the maximum total resistance for single "L" and " LG" leads) 
divided by the number of station• in the group . 

5 , 18 NOISE SUPPRESSION CIRCUIT (FIG. 34) 

The 500-MF capacitor 1n Fig 34 is used to suppre ss noise 
interference in the battery supply leads . 

5 . 19 BATTERY SUPPLY INFORMATION 

Formula No. l with Tables No. 1 aod 2 cover the method ol 
computing feeder resistance between a central olfice o r building 
battery and a IA key telephone ayatem. Formula No. l ahowa the 
method for computing the feeder reaiatance to maintain a minimum 
voltage of 14 volts at the atation equipment when the l oad ia max­
imum, and the voltage of the central office or building battery is 
minimum. Table No. l ahowa the minimum and maximum voltage• 
of the central office and building batteries, and the feeder voltage 
drop• to maintain 14 volts at the station system. Table No. Z 
ahowa the current through the relays, buzzers, and lamps, at max­
imum load when the voltage la 14 volts . 

Fig•. 101 to 107, inclusive, formula No. 2, and aaaociated 
notea, provide information for determining the proper fusing to use 
in a No. IA key telephone ay•tem, when direct feeder• are used. 
The maximum current which may be supplied to the ayatem when 
the voltage at the central office or building battery ia maximum, 1a 
computed by formula No. Z. The current in a 2-ampere fuae, under 
ma.xim'llm load and voltage condition, is lllnited to 1. b amperes to 
provide adequate life for the (use, since fuaea deteriorate rapidly 
i! they carry current c!~»ae to their rated capacity. I! the combined 
Ceeder reailtance is more than 14 ohms, {uaea should not be used 
at the station end. Tbe reason for this is that should the resistance 
be more and the wiring at the station end become grounded, the 
fuses would not oper~te even ii the battery volta&e la mlllti.mum. 

Formula No. 3, Table No. 3, and the other data on the same 
sheet cover the method {or computing the chargin& rate, the battery 
feeder reaiatance, and the fusing when local batteries are used at a 

• lA key telepbone system. When a local battery ia uaed, the Cueea 
are to be located at the battery. The battery char&ln& current i1 
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computed by formula No. 3 and is based on 6 busy hours per day, 
which should be satisfactory !or most installations, especially 
those located in business establishments opeTating 8 ho•rs per day. 
U definite busy-houTS -per-day information is available, then the 
available value should be substituted for the Fig. 6 in the formula. 
The busy-hours-per-day value is obtained by dividing the total daily 
calla by the total calls in the busiest hour. The 1. 25 value in the 
second part o! the formula provides for a 25 per cent allowance to 
take care of battery losses. 

5. 20 LAMP AND BUZZER SUPPLY INFORMATION 

When A3 lamps, mounted in lamp indicators only, are used 
in an installation and power is supplied from a battery, one set o! 
feeders between the battery and the apparatus cabinet or box may 
supply both the lamps and relays. When lamps in the key telephone 
s ets are used and power is supplied from a battery, one set of 
fe9dera is required !or lamps only, and one set o{ feeders for the 
relays. Formula No. 4 and formula No. 5 provide information for 
computing feeder resistance for the ac and de power supplies for 
the lamps in the key telephone sets. 

Formula No. 4 shows the method for computing the feeder re­
sistance from a local battery, a building battery or a 48-volt cen­
tral office battery to maintain a minimum voltage of 7 volts at the 
lamps when the load is maximum and the voltage of the battery is 
minirnum. 

Formula No. 5 shows the method for computing the maximum 
resistance of the wires between the transformer and the apparatus 
cabinet, to maintain a minimum voltage of 7 volte at the lamps when 
the load is maximum. 

Formula No. 6 shows tPe method for computing the maximum 
current requirements for 10-volt ac supply. 

Formula No. 7 shows the method for computing the maximum 
current requirement for the 15- to 25-volt ac supply. 

Formula No. 8 shows the method for computing the minimum 
reeistance load on the de supply. This formula is used for deter­
mining whether or not the minimum resistance of the load is leas 
than the allowable minimum of a particular power supply. 
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