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ALTEC LAMSING TECENICAL LETTER WUMEER 5

APPLICATION OF THE a~322-C LIMITER AMPLIVIER

The limiter asplifier has besn conaidered & valusble tool for many ysars. It 1s
sepecially nesded in conrwetion with the large high quality Public Address syste=se.

Essentially the limiter amplifier operates such that its pain'is fixed up to a
predoternined cutput, Eeyond this point an increass of lavel ab Lhe lnpub doce
not produce a corresponding increase in cutput, Actually an increass of 10 db
imgut increasas the output by caly 1 db. -This limiting effect 18 accomplished
without distortion of the signal wave fore. As much as 20 db limiting can be
obtaired. A limiter is different than a ocomprecsor in that the limiter does mot
go ints operation until a cartain cutput lswel 1s obtainsd,

Ansther form of sutomatle pmin eontrol is the compressor type e=plifier. It begine
to compress 20 db below tha wanted maxrimum and squestes 20 db range into 10 db

or it has & 2-1 watio owver this reangs. The compreascr is & more difficult clrowdd
to balance for thuspe since it is changlng the gain & large-share of the time, The
limitar with ita 10-1 ratio is preferred because it acts ocly as & safety valve
when the need arisas. In broadsasting stations acd recording stadios it prevents
overmodulation and allows & higher averags lavel of recording without danger of
distortion, It compensates for variations in volume resultins from changsa in the
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speakere position with respect to the microphooes and for differsnt volces
waing the same microphorw. In high powered public address systams 1ts use will
prevent sudden or scoldental peak powsr which omn ¢emss annoying load soundas
and loudspeakers fallure., A few of the many applications of this smplifier
are as follows:

Mary large Public Address syeleas such as the Briggs Stadica in Detroit and
the UDniversity of Kentucky Field Houss use Alteo limitar asplifisrs Lo protsct
the speakesr driver units and at the same time insure that the Fublic Addrese
System will not be overdriven by an exvited announcer and blast the audisnce.
A Misni dog track installed an A-)22-C limitar for the express purposs of
maintaining the top levsl of the systes at & point where the surrcunding

madgbborbood would not complain.

Ottia Jett, communication superviscr for the Unica Meeifis Mailrcad with
headquerters ot Omaha uses Altac lansing equipsent throughout ths mamy
passenger and freight terminel yarde in the Uitlon Feeific systam. Ha reporta
distinct advantages of keoping the “top level of train calling and paging at
the point whers passengers Lo sleeping cars will not be amskened while the
train is in & termioal during the night. They alsc Bedd the lewel ecnetant
from the control towsr in the freight yards when talking to train men on the
tracks, The use of the limitars has retuced neighborhood complainte,

The Tolca of imsrics has recedtly installed forty 322-0 limiters for all of
their cutgoing fasilities. The Ulaan Olson Recording Stadiss hawe 315 in use
on their T V chamnels, A1) lssrice Cables & Radio, Ino, use A-322-C ssplifiers
on thelr radio shpcnals in the Carribean drse where statio i very intenss and



sccording to their supervisor, Kenneih- Barbler, the perceatags of rellable

transmission has materially isproved.

The U. 5. Navy Air Missile Center at Polot Mugu, Californis uses L0 Altec
limitors in thelr various.comminication and telescetering clrcults which are
congarned with misaile firirpg. Mr. Brown of their organlzation reports that
the efficiency of hie circuits has been malintained at an exceptionally high
level after the axplifiers were placed io service and becaves of the con-
sarvative design their problem with vacuum tube and component fallurés have
been greatly reduced, Eefore using these limiters they had conslderable
difficulty in maintaining & good sigrnal to noise ratlc and in gany camea
alesile lawching wes porformed without obtaining praper data,

The limiter amplifier ia inatalled at the point rearest the final power
asplifier. IL has an lmput lspedance of 500 chme or Bridging tap. [ta
gutput lapedance 1s 00 ocheo and iz capable af mupplying 1 watt., The gain
18 65 db maxisum oo that 1t san serve a3 & Lllne asplifler having broadcosot

spocifications in terma of nolse and distortion.

For high guality performance it has been considered neceasary to have pueh

pull eirevits in all stages of the amplifier and good balance is & requiresent.
The input stage usea type 1512 variabls =u tubes to accosplish the limiting.

The second stage 1s resistarce coupled &J7 penthode tubes and the output stage
asas tha EV6 beam power tubes, The screen and plate grid on the 1612 type

Ltubes wvaries ovor wide limits witk limiting and & atatic balance 18 accomplishad

by seans of adjusta=nt V1 and V2, Ordinarily it {a sufficisnt to balance these



tubse on DC. On some tubas the =otual conductance slopa ila not constant

over the entire range of limiting apd added tests are required as follows:

Talk into » microphone and use words which have the lstter

F or 8, such as Fop, pu=sp, boom, busy, ste, Make sure that

the scund iv clean without thump with no limiting, Then

adjust for 510 db of limiting. Adjust the balance ¥y = Vo
until the thumps are not sudible. 7, and V; may not be balanced

on DG but disregard this if adjustments will remove Lhe thumps.

This method has btean very successful in obtaining good balance. It takes up
S0 haurs of use to age 4 new palr of 1A12 tubes and for this reason it is
recommenced that when 4 llmiter a=plifier i installed or & change in 1612
tubes is required that the limiter asmplifier be left on for 50 hours and
during this periocd it =ay bs necessary to rebalance & few times, Aftsr this
aging process the talance wlll remain constant for a long period of time, The

last two stajon ara not as sritizal faor precies balance and & D balance

is adequate.

In summary ithe A=32¢-C limiter amplifier is of radio broadcast quality and
uses the highest grads cogponents to insurs long 1ife and reliable sarvice.
The lurge rumbar of limiters purchased over o period of time Y sach user

is o testimonial to thelr performance.

It is a key item to any successful sound systemj radle atatlon, recording

arnd Public Address lratallation.

Rhen the asplifier is included in bidding specifications it is a strong point
in swinging the fipal award tc iltec equipsent,
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A-322+C LIMITING AWPLIFIER

Tersinal board voltsge resdings to ground

¥o. sadl

2 115=120
115-120
0
o
1-7

E 265
115

g 0

10 ©

11 ©O

Tube scoket voltege reading to ground,

V1l & V2

Pins Voltas
E 115=120

5 %
& 1-6

No. Readin No. Readl No, Readi No. Reading
2
13 16,5 2 i Jg 0 5 &2 % 3
0 2 Lo i o b 110
1 26 2 0 33 115 hz 260
1 b EE 115=120 3@ 0 g 0
171 o 28 260 9 0 %ﬂ 265
1 0 29 0 eﬂ 16.5 51 110
19 0 30 1l5-120 L1 260 52 265
20 0O 31 1=7 k2 90
21 Lo 32 0 43 9o 133
z2 Lo 33 115 ug 130 5 1
265
57 90
Vi & Vi Vs & vb V] y8
Pins VYolts Fins Volts Fins Yolts Fins Volts
e 1 o
E?f:' : %

110-115
65
g:}—t.T g

16.5

P b



PARTS ~ LIST
ri, RE] 3K000 0, VEW, SSLMATOHED 3% |
RS, R4{128.000 N, 1% WIRE WOUND, 1%
28, Rsl020 o 1w, 25y n% D, 3%
LI 0000 £, 1% 15 X WATEHED, 3% ||
r9, R20,000 1\ W, 5% MATCHED, 3% |
TL-216A RIl, RI2 60 11, /8w, 5% MATCHED, 3% |
" T3 RIS, R14|130,000 N, /2w, 18%
RIS, RI§) 100,000 N, /2w, 3%
V. RI7, R18[ 470,000 N, i/2w. +10%
RIS, R20{ 860 N, IW, 5%
R2I, R2P) D N, OW, $8%
2 RE3, R24| 22,000 A, I/2W., $10%
R2S | 8,200 A, 1w, 210% .
REE | 47,000 A, IW, £10%
3 R27? | 3.9MEG, IwW, +10%
R28 | 75000 N, 20w, £i10%
R29 270,000 N, 2w, 210%
o R30 [280 n, fow +10%
R31 150 N, V2W, WIRE WOUND, £10%
" RS2 (510 N, /2w, 8%
R3S [10,000 N, vaw, $10%
R34 | 22,000 o, 12w, $10%
cl, C2 |1S0MFD, SOV. OC
- '®) C3, C4/ 0S8 MFD., 400V. DC.
_<S C5, C6 | 0.5 MFD., 400V. D.C.
A ETin :%g 167 a 7, c8 | 80MFD., SOV. DG
T HEATERS C9,10)3,14 | 1.0 MFD., SOOV. DC.
O—4 —O cii, 12, 15| 0.05MFD., 60OV.D.C.
C16 | 0.01 MFD.,, 400 V.D.C.
Y1 | ALTEC LANSING TRANS. TBS- 101
T2 [ALTEC LANSING TRANS. T8-103
o~ T3 |ALTEC L TRANS. TL-2164
2rs v. L1 |ALTEC LANSING TRANS. TA-3HIS
® A! | DAVEN ATTENUATOR T-334-¢
A2 | DAVEN ATTENUATOR PT-324-8
P1_ [ 800 1 WIRE WOUND IRC W-800
P2 [100 N WIREWOUND IRC W-300
P3 [75 N WIRE WOUND IRC W-T78
S| | CENTRALAB NO. 1462 :
$2 [ CENTRALAB NO. 141}
OPERATING DATA
GAIN: (NO EOWMLIZATION) | 3e podt 4
UMITING THRESHOLD . 7.2 OB8. (O0OSW. REF LEVEL)
(NORMAL) beS2DBM.(00IW- REF  LEVEL)
FREQUENCY RESPONSE : 2108. 20 - 20,000 &/
L =48 _OB. (.GBQTT!?TW_‘. 3
(NO EQUALIZATION) -3708M. (001 W. REF. LE
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