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REFERENCE 

BUZZERS AND BELLS 

IDENTIFICATION, INSTALLATION, MAINTENANCE, LIMITATIONS, AND CONNECTIONS 

1. GENERAL 

1.01 This section contai ns information on low 
voltage buzzers a nti bells used in ac or d t 

s ignlt ling c ircui ts a nd high resis tance buzze rs Lha l 
may b!! used on ac ringinJ.( current circu its. 

BACK 

AR MATURE 
SPRING 

CONTACT 
SPRING --"'"'""-

COVER 
SPRI NG ARMATURE 

MOUNTI NG SCREW 

Fig . 1- 7F Buzzer 

ARMATURE 
TENSION 
SPRI NG 

ARMATURE 
TENSION 
SPRING 
STOP 

1.02 This section is rc1ssued to show in1cnded 
use of 9B and 9(; buzzers and revise Table 

B. 

1.03 T he 4-type buzzN:> are r;~led :\10 and a re 
replaced by t he 9- or KS-type buzzers. 

1.04 The 7-type buzzers, C>xcept for 7F', a r c rated 
~1 n ;~nd arc replaced hy 1 he KS-lype buzzt' rs. 

2. IDENTIFICATION 

A. Purpose 

2.01 To provide low vo iLal!C audible signals for 
s tations or kl' Y s.vstt•m:;. 

Fig. 2 - 7-Type Bell 

B. Ordering Guide 

2 .02 ll cfcr to Table A for low \'Oi tagc buzzers 
and hells. 

2.03 Reft" r to Table B for high r<'sislance buzze rs 
(ac operation only). 

C. Design Features 

2.04 The 7 1-' lllm.er ( A&M Only) (riJ.{. 1) and the 
7-typr hell Wig. 2) have the same design 

features cxcc•p1 Lhc bel l is equippc•d with a clappe r· 
a ncl 3-inch J.(CJnf.(. 

NOTICE 
~Hl rur U:.04' ur fll~dii:-Urt• UUt..idt· tht• 

Bt•ll S.\~tt 111 l 'l\t' ~"J>l \ll ll ll ' r wrilh:ll aJ.{rl't' tiH 'nl 

Pr iuh·d 111 l .~A 
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TABLE A 

LOW VOLTAGE AC AND DC SIGNALS 

ORDERING GUIDE OPERATING FEATURES 

VOLTAGE RANGE 
APPROXIMATE (SEE NOTE) APPRO X AC CURR ENT 

S IGNAL CODE REPLACED BY 50-60 DC INMA 
DC 

CYCLES 
RES' 

(VOLTS) 
AC MIN MA X 

7A-49 - 14-40 25-50 270 32 75 

7C--19 - 2-5 4-9 2.6 135 200 

70-49 - 3-10 6-18 15.8 0 185 

Bell 7E-49 - 10-20 18-31) 105 85 125 

7F -49t - 24 -60 :~5-60 682 26 50 

7F-49t - 20-60 20-60 682 15 40 

KS-8108L2 - 3-4 3-4 .5 540 770 

Buzzer KS-8109L2 - 14-30 14-30 55 150 t!OO 

KS-8110L2 - 24-50 24 -50 300 45 125 

KS-20419L1 - - 6-10 60 70 125 

• Mu ltiply these values by 3 when co mputing de current drain, except fo r 7F buzzer or b~ll. 

t May a lso be operated with 16- to 20-cycle ri nging current. Effective impedance is then 850 ohms and ap p roximate ly 
3f>OO ohms in ser ies with 2·JJf capacitor . 

No t e: In ('Omplianrt• with Part liH of the I•'('( ' rult·s. ha zardou s \'olt;q . .!t •:-: s hall not tw rtnil t•tl through 

lht• ~anw t·ahlt•s, t·onnerlurs. ur mounting c:nrrl~ as tho:w n,ntaining lhl' ring and t ip pair or· auxiliar.\' intt·rfat't' lt:acl!-> . 
AtTOI'tlin).!ly wht•n haza radous voltages U!-;fd tn JmWt!l' tht!St' dt•virt•s., rouh• powt•r thrnu).!h a :-wparatt• pai r . lllazaradou s \'U lta!.!CS 

art• dt•fint•d as thus(' whirh <"XCl't.'d ·12 ,.,,Its at· prak (:{UV HM S), xn \'olt s tk. or t'oJllhint•d a t· an ti tit· \'olta).!t •s with tht• dr 
rom ponPnt ht'twt•t•n 21 anti ~I) \' '>Its, a(· \'O ila).!rs Jess than (r>;> .O.tiX\'clt'l pt:ak. \ 'oltal!t'S U:O:t•tl ro r llt'l \\'ork ~ iJ,!nal i ng and t•untroJ 

lrirtJ.!illl!. talk hattt·r~· . t'tt·. ) an· not t· lassifit•d as ha7.a radtHIS ,-ultaJ,!t •s. 

2.05 Th e armatu re and contacts of the 7F buzzer 
and 7-type bell are protected by a snap-on 

cover. With thi s cover installed, the signa ling 
unit protrudes 1-112 inches from the mounting 
surfa c·e . 

2.06 The 7F buzzer and 7-type bell have three 
screw type termi na ls designated A, C, and 

D for conductor terminations. 
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2 .07 The gong of the 7-type bell (Fig. 2) has its 
mountin!{ hole drilled off-center. The 

eccentricity of the mounted 1-(0ng prov ides fo r 
adjustment of t he bell's vo lum e by rotating the 
gong to increase or decrease the trave l distance 
between the clapper and the gonl-(. 

2.08 The ~!-type buzzer (F'il-(. 3, 4, and 5) is 
composed of a G l C rinl-(er motor , P-type 

armature, and 64A plastic gon!{ (cover). 



t TABLE B . 

HIGH RESISTANCE BUZZE RS 

OPERATING VOLTAGE 

ORDERING GU ID E AC 
24 VOLT R INGING 

DC CU RR ENT 

9A • 
913 * • 
9Ct • 

KS-8109L2 or • • KS-8llOL2 

* Consists of 9A buzzer plus 219B adapter and 
mounting screws (Pig. 4}. This buzz~r for ac 
operation only . 

t Consists of 9A buzzer plus 220A adapter and 
mounting screws (Fig. 5) . 

2.09 The KS-8108LI, KS-81091.1, and KS-8110Ll 
buzzers have either a sin(!le or double coil 

and should be used for de op~rat.ion only. They 
<U'C rated M 0 . 

2.10 The KS-81081.2, KS-8 t09L2, and KS-8110L2 
buzzers (Fi~. 6) replace the List 1 buzzers. 

They have a single <'Oil only and may be used for 
ar or de OJ)\'ration (Fig. 24). With de operation, 
1.lw Lists 1 and 2 buzzers arc interchangeable. 

2. 11 1'he volume on KS-8108, KS -8109, and KS-8110 
type buzzl'rs can be set wi th the adjusting 

sttt''' (Fig. 6). 
2.12 The miniature KS-204 191.1 buzzer (Fig. 7) 

is 3/4-inrh in diameter, l /2- inch th ick, and 
is Cfl ttipped with two s pade- tipp4ld leads 7-112 inc hes 
Inn!-(. 

2.13 The KS-20.119L l buzzer has a mounting 
bracket s1•cured to the buzzer housing. The 

hrarket is slotted and 1-1 /4 inches in length and 
can be attached to a single screw at suitable location 
inRiclc t.he te lephone set. 

Th e scr ew in the center of the buzzer 
is not intended for volume adjustmeLJt. 
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Fig. 3- 9A Buzzer With Cover (64A Gong) Removed 

2198 
ADAPTER-

Fig. 4 - 98 Buner 

' 
9A BUZZER 

~ 
ao2~9?6t5 
1"·2~9?6/l 
SC!lEWS 

2.14 The KS-13783Ll (M O ) hell has been 
manufactured in two difft•rent mocll'ls. 

(a) l~a l'li or models hav1• a square base with a 
~roov!' which pl'rmittcd enlry of ~xposcd 

wirin~. 

(b) Lal <'r models have a round basl' with a 
g roove for entry nf (• xposed wirin).(. 
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9A BUZZER 

\ 

rn 
Fig. S- 9C Buzzer 

-220A 
ADAPTER 

(c) Th~ KS-1 ~7g:JL I hell has a 4-inch gong and 
the KS-l3783L2 b~J I I has a G-inch ~on~. 

(d) The J<S- 1 :~783 1.1 a11d 1.2 bell are rated l\'lD 
and arc rc),llaccd by KS-16:{01L20 a nd 

KS-20~75L I :-;i~na l s. l•'or information on the 
KS-163011.20 and KS-2037!)Ll, refer to Divison 
46::! section en li t h•d Auxilia ry SiJ.(nal ~- ldentification. 

0 . Application 

2. 1 s Th~ 7-Lype buzzer or bell may be used on 
6,\ selective intercommunicating systems, 

common I inc int<'rcomrnunicatin~ system with button 
a nd buzwr signaling. or dial int.<>rcommunicating 
feature of th<' I i\2 kC;Oy telephone system. 

2. 16 The 9-typc huzz<'r can be used as a distinctive 
rommon siJ.(nal for central office or PRX 

s tations working bchincl k1•y l'(!Uiprnent. 

Excc1>t for 9-typc buzzer s, none of 
the bells or bu:~.zers are to be c01wected 
directly across tip and ring l eads. 

E. Operating Features 

2. 17 When usi n~ a 71•' buzz(' I', makl' de ronnections 
to terminals I) and C and ac connections to 

termina ls A and C. When usinJ.( a 7-type hell. 
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r. 

' 

OC C0t.N£CT10"S 

a ~ 
-~ .............. ACJU STMCNT SCillW 

Fig. 6 - KS-8109l2 Buuer 

Fig. 7 - KS-20419l1 Buuer 

AC 
CONNECTIONS 

make ac or de connections lO t.<•rminals I) and C. 
This provides more posit ivc clapper action. 



DIAL MOUNTING 
SCREW 

MOUNTING 
BR ACI\ " 1 
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Fig. 8- KS-20419ll Buuer Mounted in 500-Type Te lephone Set 

2.18 When us ing KS-Hl08, KS-8109, and KS-1:\ IlO 
type bu7.z~J r:; fo r de opera tion t hl! ca:;e 

becomes pa rt o f the circui t a nd should be insula ted 
from any m<'lal mount ing surfacrs. 

2. 19 The KS-204 19Ll buzzer operates on 6-10 
volt ac only. 

3. INSTALLATION 

A. Planning 

3.01 Con~ idc 1· the following whe n locaLing buz7.l! rs 
a nd be lls. 

(a) Use a ppropriate bracke t when plac ing buzzers 
in te lephone set. 

(b) lAcate where signal wi ll be clearly heard. 

(c) The 7-type bells may be mounted on horizontal 
or vertical surfaces. On vertical surfares 

mount bell with gong at top or bottom. 

(d) Loca te buz7.e rs and seconda ry <:onn~Jcting 

blocks hi!-(h in desk kn•' •' well Lo avoid 
•lis figur ing desks. 

(<') Tlw 71•' hu7.zer (Pig. 1) may he mounted in 
any position. A prefera ble position fo r 

Fig. 9 - KS-20419LI Buner Mounted on TOUCH-TONE "' 
Dial Mounting Screw 

mounting on ve r tical surfaces is w ith a rmature 
hanginJ.( ve rLically from hinJ.(ed end to reduce 
amount of dust se ttl ing on contacts. 
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CO Locate a minimum of 1-foot from any 
equipment with an unl>hieldcd induction coil, 

to reduce mal-( netic pickup. 

(!{) Do not mount KS-8108, KS-8109, and KS-81 tO 
type buzzers on metal surfaces un less a 

backboard is used, s ince metal base forms part 
of operatinl! circuit Countersink backboard 
mounting screws to prevent screwheads from 
contacting buzzer l.>ase. 

(h ) Place the KS-20419LI buzzer inside the 
telephone set where it wi ll not interfere with 

electrical or mechanical operation of the telephone 
set (Fig. 8 anrl 9). The buzzer ci rcuit is insulated 
from t he case and bracket so that the buzzer 
can be atta<'hed to metal parts of the set. 

( i) A 176A-49 backboard is suitable for use on 
metal rl~sks or other surfaces requiring a 

hack board. 

(j) Use a buzzer where fixed volume buzzer 
tone is required. Use a bell where a 

distinctive or louder signal is desired. 

(k) The KS-typc buzzers are more suitable in 
CA LL DIREC'fOR» sets, as they have less 

induction than the 7-type buzzers. 

B. Mounting 

3 .02 When mounting buzzers directly to a surface 
use ~o. 8 pan-head type A B screws of 

suitable length. 

3.03 Refer to Divis ion dGl for i nfonna~ion on 
mounting buzzers in floorduct. 

3 .04 See Table C for brackets associated with 
mounting buz1.ers in telephone sets and to 

Hi8-typc hackboards. 

3.05 When mounting KS-8108, KS-8109, a nd 
I<S-811 0 type buzzers on a 70B bracket (1-'ig. 

121 position the buzzer so that it will not interfere 
with the electrical or mechanical operation of the 
tclf>phonc set, and so t he buzzer adj ustmcnt screw 
is accc$sible. 

Poge 6 

Fig. 10- KS-20419ll Buner Mounted on Brocket of 
HlA Ringer 

KS· 8 t09, L2 
OR EOUI VAL ENT 
BUZZER 

Fig. 11-KS-81 09 Type Buner Mounted on Brocket 
of HlA Ringer 
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tTABLE Ct 

MOUNTING BRACKETS OR ADAPTERS 

BUZZER 
BRACKET PARTS FURNISHED 

INTENDED USE RESTRICTED USE CODE WITH BRACKET 

7F £2) Screws to moun t 44A (MD) bracket 

and No. 152A 44B buzzer and 152A cap. All 500 Series not for use with 

Capacitor (2) Screws for Tel. Sets 540-, 560-, and 
mounting bracket 592-type tel. sets 

7F 60A (2) Screws to mount 
168-type Backboard (Note 1) buzzer to bracket 

7F (2) Buzzer mounting 
Not for use in 636-, 65A screws 600 Series CALL 
637-, 638-, and o r 

(Note 3) (2) Insulating DIRECTOR sets KS·8109L2 
washers 639-type 

KS-8109L2 500 or 2500 Series 
Not for use in 500- or 

70B ( 2) Buzzer moun ling 2500-Series sets or (Note2) Tel Sets 
E/W excl usion switch KS·20419 Ll screws 
(Note 4) 

7 F, ( 2) Nylon buzzer 
636-, 637-, 638·, and 

KS-8109L2, 71A mounting screws 
639-Type CA LL 

Mount 7F buzzer 

or KS-20419 Ll 
(Note3) (2) Insulating 

DIRECTOR sets (less cover) 
washers 

(3) Screws to mount 
Create 9B buzzer 

219B* buzzer to adapter 
for 322C-03 plate 
telephone set 

91\ llC conn blk 

(3) Screws to mount Create 9C buzzer 
220A* buzzer to adapter for No. 14 local 

plate test desk 

Noles: 

I. The mou nting screws used lo secure lh e 168-type backboard also hold lhe 60A bracke t (Fig. 16). 
2. 708 brac ket mounts as t ride rin ger co il and is faste ned with the sa me screws that h o ld core to ringer frame . The 

spade-l ipped leads o n F termina l con tac t with lh e buzze r case. Boss is a lso provided o n lhe 708 bracket lo ensu re 
ade qu al£> clearance. 

3 . The 65A (Fig. 14) and 71A ( F ig. 15) m o unt on the dia l mounting pla le with a dial m ounti ng screw. 
·L Whe re both ringer and buzze r signals are needed in these sets re place the C-tA ringer with a n H 1 A r inger. Mount 

KS·lype buzzers per (Fig. I 0 and I I). 

• Ada plt>rs 

Page 7 



SECTION 501 -120-100 

70& SIMC~(T 
MOl.fHE.D 

ON RI NGER 

/ 

Fig. 12- 70B Brocket 

P..· 

Fig. 13-7F Buuer and 152A Capacitor Mounted on 
44B Brocket 

4 . MAINTENANCE 

4 .01 Bu;-.zer and bell failure is usual ly dul' to 
one or more of the following: 

• Dirty contacts or gummy parts 

• Loos<• connections or poorly soldl'rcd ll'rminals 

• lnsuffic:icnl ai rgap bclw~·rn arm;Hurf! and 
pol ~ face at hinged end 
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MOUNTING 
SCREW 

1/ 
I 

I I I 
I I I 

I 1 I 
I 1 I 

I '·1' I 
/ I (~" 

I '~ . "I 
·~ I 

,,) --,,, 
/1, 

/ ·- /;( 
7F BUZZER ,./'"'" ! J 

KS-8109 TYPE ORr... I 
EQUIVALENT ' 

BUZZER /=. 

Fig. 14- 65A Bracket 

OIA L 
MOV~ TI~C 

SCREW 

Fig. 15- 71A Brocket 

• P.xressi\•e or insuffiril'nl armatun• spring 
lt•nsion 

• A r maturc out t~f paralic I with pole fares. 



Fig. 16-60A Bracket 

~ \t •. .,.,~ I 

-
6 / 

/

LONG­
NOSE I PLIERS 

ARMATURE 
TENSION 
SPRING 

Fig. 1 7 - Adjusting Armature Tension Spring 
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·r' 
I 

NO 363 
SPRI ~G 
ADJUS TER 

B•lCK 
CO~TACT 
SPRING 

Fig. 18- Adjusting Armature Spring 
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4.02 Ch>an bu~zt>rs and lwlls as follows. 

(1) Brush out interior with :'llo. 7 sash lool or 
equivalent. 

(~) To clean point between armature l .t: n ~ion 
spring and a rmature tension :;pdng stop, 

insert st rip of Bell SC'a l bond or other approved 
cleaning paper bi!LWt!en points, and withdraw 
while pressing them tog~thl'r. 

(;l} Repeat operation until clean paper shows 
no sign of tii rt. 

(4) Burnish con tacts with 265C tool. 

4 .03 Buzzers and b!'ll!; are shop adjusteti to operate 
within tlw voltage ranges as shown in Table 

A. Check circuit voltagE' and if necesary correct. 

4 .04 Inspect s ignal for loose connections or llOOrly 
soldered terminals. 

4.05 There must be a perceptible airgap between 
armature and pole face at hinge end on 

7-type buzzers and bells when the ar mature s top 
disc is against other pole face. 

4 .06 Insufficient armature airgap may be corr('r.tcd 
on 7-ty()l! buner and bell as follow~. 

(1) Loosen armature mounting SCI'Cw8, when 
provided. and s lighUy shift armature away 

from pole face:;. 

(2) Ir necesssary, turn ar mature until paralll'l, 
th<>n ti!.(htl!n armature mountinJ.! screws 

S!'Curely. (Contact nf spring must fall wholly 
within cO rlLiicl disc on armature.! 

4 .07 Buzzers and boll !! of later manu fa c- turo have 
armature fastened with rivets inswad of 

screws. To adjust t his type, grip armatun• sprint.( 
at a point near rivets with long-nose pliers. and 
lwnd armaLUr~> slightly away from pole fa('<'. 

4.08 After adjtJsting armature, check armature 
t ravel <Jnd spring tension. Adju:st as oullincd 

in l)ilragr·aphs '1.09 and 4.11 . 

4.09 l·:xcessive armaturt> t ravel may be chN•kt•d 
by placing t ip of long-nose pliPrS s lightly 

against armature, mo,·ing armature ncar!'r poll's 
face. If this imprO\'I'S tone. reduce armatun• I ravel 

Poge 10 

by adjusting back conta(·L sprin!.( toward the 
arrnalure with long-nose pliers. Check contact 
separation. 

4 .10 The contact separation of buzzer and be ll 
operated on direct cur rc rH is approx imately 

0.005 inch when armature is h!'ld manuall~· against 
pole face. Adjust as required hy appl,,·ing a No. 
363 svring adjuster close to bas!' of the spring as 
shown in l•'ig. 18. Give adjuster a slight twist in 
clirection desired. Take care not l.tl kink sprinJ.!. 

4 . 11 Armature SJ)ring tension may be adjust<'d 
as fo llows. 

(a) To increase tension, plm:u long-nose plil:'n; 
on armature tension sprin(.{ ::~;; shown in 

Fig. 17 and adjust spring in dir(•ction away from 
coils. This will raisE' sound pitch of buzzer. 

(b) To decrease tension, adjust spring in direction 
towarrl coils. This will lower sound pit ch 

of buz'l.e r. 

(c) Rcl ain airgap betw('('n armature and pole 
face ncar hinge. 

Cl AI ~k 

Fig. 19- Ad justing Clopper Movement 



TO [ POWER 
SUPPLY 

BAT . 

GRO 

1 
1 

23A 

1 ~T?- 3 
500 UF 

TO 
SIGNAL CIRCU IT 

1 
1 

] 

TO 
I NTER ­
COMMUNI­
CATION 
CIRCUIT 

Fig. 20-Noise Suppression Filter 

(d) After adjusting, see that armature tension 
spring rests against armature tension spring 

stop when a rm ature is in unoperated position 
(Fig. 17). 

Ca ution: Do not adjust armature spring 
stop, as this may adversely affect the 
buzzer or bell operation. 

4.12 When in place, the cover must not make 
contact with armature or its mounti ng 

bracket. If cover is not held snugly in place, 
adj ust cover springs with long-nose pliers. 

4. 13 If 7-type bel l armature vibrates satisfactorily, 
but the clapper does not strike gong or 

clapper arm strikes cover , adjust with long-nose 
pliers (Fig. 19) . 

4. 14 Armature travel a nd contact separation of 
the KS-8108, KS-8109, a nd KS-8110 type 

buzzers are controlled by the adjustable contact 
screw which is provided. 

4. 15 The bias spring tension is a two position 
control on the 9-type buzzer. The bias 

spring is factory set in the high tension notch . 
Rias adjustment is made through openi ng in 64A 
gong. 

4.16 Except for voltage adjustment the KS-20419Ll 
buzzer is maintenance free. 
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5. LIMITATIONS 

5 .01 The number of audible s ignals operated in 
multiple by a common pushbutton or 6021-type 

key is subject to limitations. 

5.02 Relay equipment may be used to operate a 
number of audib le signals in multiple. Do 

not exceed maximum load of relay contacts. 

5.03 Buzzers or bells should be of the same type 
throughout a pushbutton and buzzer system. 

2012A(MD). 2012C, or KS- 16184 Transformer 

5.04 Either a 2012A, 2012C, or KS-16184 t ransformer 
may be used for sma ll pushbutton and buzzer 

systems requi ring not more than 1/4 amp. 

5.05 Where a common battery feeder is used 
for intercommunicating and signaling, connect 

a 23A KTU ac ross the s igna l circuit (Fig. 20). 

6. CONNECTIONS 

6 .01 A simplified method of connecting buzzers, 
bells, and pushbutton keys is to be used on 

a ll systems. Thi s method ensures the pairi ng of 
a ll key and buzzer leads t hroughout t he system 
(Fig. 21 and 22). 

6.02 Subsequent changes and add itions may be 
made with a minimum of wiring changes. 

6 .03 Pairing of all leads will rerl uce the possibility 
of interference in arljacent talking circuits. 

6 .04 Where 7-type bell s are con nected to 60-cycle 
alternating current, be ll operation may be 

more satisfactory if the de terminals are used . 

6.05 Con nect 7-type buzze rs or be ll s as shown in 
Fig. 23. 

6.06 Where radio frequency induction is caused 
by a spark ing buzzer or hel l contac t, operating 

power shoulrl be ac and c-onnections shou ld be to 
the ac terminals. A 152A capacitor shou ld he used 
across buzzer contacts when power supply is de 
(Fig. 23). 
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Fig . 21 - Large Pushbutton and Buzzer System 
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Fig. 22 - Small Pushbutton and Buuer System 
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Fig . 23 - AC and DC Connections 
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Fig . 24 - KS-8108, KS-8109, and KS-8110 Type Buuer 
Connections 
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