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HOW TO BUY LANGEVIN PROFESSIONAL AUDIO PRODUCTS 
Use rs of Langev in audi o products are served by qualified dist ribu to rs of pro fessional audio equipm ent in key 
cities th roughout the wo rld. lf yo u do not know the name of the nearest Langevi n dist ribut or cont ac t th e fac tory 
sales departm ent or call yo ur nearest repr esenta tive w hose name appear s on the rig ht column of thi s page. 

If REMOTELY LOCATED FACTORY FIELD REPRESENTATIVES 

If you are not served by a Langev in representative 
or distribu to r in ~·our area, place you r order with the 
facto lY. 

TERMS 
Te rm s are cash in advance to unrated acco unts unl ess 

cred it has been estab lished w ith t he facto ry. Op en 
acco unt s arc billed 1 %, 10 days, 30 days nee, FOB 
Santa A11:1, California . 

HOW TO BUY 
Rated acco unt s, or ochers w ho have established 

agreeable credit relato nships, may order ope n acco unt . 
fo r speedy service, new customers may acco mpan y 
their order with a check. It is nor mal practice to ship 
freight charges co llect for the convenience of the 
custo mer and also fo r the co nvenience of Langev in, 
as th is simpli fies billing proced ures. 1f othe rwise 
instruc ted, Langev in w ill ship pr epaid and bill for 
charges. 

SPECIFY SHIPPING METHOD 
T he custo mer should specify t he shippi ng method, 

ot herwise Langev in w ill ship th e best way at lowes t 
cost. T his will in many ca~;es be by moto r freig ht 
if the shipm ent app roriches 100 lbs., or heavier. 35 lbs. 

, , approx imately is the br eaking point fo r Railway Ex
press, and is somewh at faste r. United Parce l Service 
is available from Santa Ana and gives good service int o 
Chicago and New Yo rk at Parcel Post rates; check the 
U P office in yo ur city. 

Langev in positiv ely ,, ·ill not ship amp lifiers or equip
ment sensitive to rough handlin g by reg ular Parcel 
Post excep t at the custo mers r equ est. 

If in doub t as to the manne r in w hich shipment 
should be made, mark ~,ou r order "Ship Best Way", and 
l .:111gev in's skilled T raffic D epartm ent will insure most 
eco nomical freight charges consistent w ith speed and 
snfen · of arrival. 

WORLD EXPORT 
Expo rt co rr esponden ce regardin g ord ers should be 

referred dir ectly to: Langev in Ex port D ivision, l'vl. 
Simons & Son Co. , Inc. 25 \iVnrr en St reet , New York 
7, N. Y., Te lephone : I3Ar clay 7-55 13 . 
Cable : "S IMONTR ICE" 

CANADA 
1\ IA for ms shou ld nccompan ~· order and be sent 

direct to the facton-. 

OVERSEAS POSSESSIONS 
Correspondence and orders should be add ressed 

dir ct:tl~· to th e fac tory . 

EXPORT PACKAGING 
A nominal charge 1s made fo r export packag ing. 
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PREPARED FOR THE PROFESSIONAL USER 

This catalogue is 
A GUIDE TO CHOOSING 
ALL THE EQUIPMENT YOU NEED 
BETWEEN THE MICROPHONE AND 

SPEAKER TERMINALS 

SHOULD YOU SELECT TRANSISTOR OR 
TUBE TYPE AMPLIFIERS? 

Langevin has successfully completed over 36 months of 
laboratory and field tests on its solid state amplifiers and 
offers them for the first t ime in this catalogue. These are 
recommended over tube types on all counts, and especially for 
signal-to-noise, where a significant breakthrough has been 
achieved. 

IF YOU WANT COMPLETE CONTROL CONSOLES -
The first pages show you the CSL-1200 series in both tube 

and transistor types. The 1200 series accommodates the largest 
users, TV-Broadcast customers. But because the higher signal
to-noise ratios of "recording" quality rather than simply "broad· 
cast" quality are incorporated, recordists requiring a simple 
system will find top quality and high value in these units. 

CUSTOM BUILDERS ARE WELL SERVED 
THROUGH THESE PAGES 

Starting with modern console housings, a selection is of
fered starting with a 30 inch width and increasing in 6" incre
ments to 60 inches. All amplifiers in either transistor or tube 
types are available, and, importantly, they fit. When you select 
Langevin keys, switches, attenuators, equalizers, filters, net
works and meter assemblies, you know that by following Lange
vin's layout suggestions you can conserve space, facilitate 
wiring and achieve professional appearance and results. 

LAYOUT, DRILLING AND PANEL ENGRAVING SERVICE 
Langevin recognizes that this type of service is hard to find 

in the field, and for purchasers of its equipment offers panel 
layout, fabricating and engraving service at only nominal cost. 

YOU SELECT THE RIGHT EQUIPMENT FOR THE JOB IF YOU 
READ THE GENERAL INFORMATION AT THE BEGINNING 
OF EACH SECTION BEFORE ORDERING 

ATTENUATORS AND MIXERS 
When you choose attenuators or mixer controls you save 

money and get better performance if you read the several 
pages of general information at the start of the section. 

EQUALIZERS AND FILTERS 
Pages 42 and 43 discuss the subjective effects of equaliz

ation on various portions of the spectrum. Through a proper 
understanding of these effects you select fixed filters or vari
able equalizers to give desired results. 

COMBINING NETWORKS AND FIXED LOSS PADS 
Langevin gives you the tables, formulas and other data 

needed to design your own; sometimes money can be saved by 
doing so. But the resistances frequently turn out to be odd 
values and are not easily obtainable. Installation is complicated 
by the necessity of mounting and termination. The uniform 
mounting, termination and accurate design by Langevin insures 
the proper component at low cost. 

ABOUT SPECIFICAHONS 
Langevin reserves the right to make changes in its specifi

cations without notice. This is in the interests of improved 
performance, lower cost, or both. 

ABOUT PRICES 
Prices are bound into a separate section of this catalogue. 

Please write the factory or see your distributor for latest listings. 3 
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GSL~ 1200 SERIES CONTROL CONSOLES 

• 

THE CSL-1200 SERIES CONTROL CONSOLES 
CSL-1200, FOR VACUUM TUBE AMPLIFIERS 
CSL-1201, FOR SOLID STATE AMPLIFIERS 

AND 
DO IT YOURSELF KITS 

MODELS CSL-1200-K & CSL-1201-K 

Equivalent Input Noise Almost at Theoretical Limit 
Channel Signal-to-Noise Exceeds 78 DB in CSL-1201 and 
70 DB in CSL-1200 
All Amplifiers Plug-In 
Low Impedance Mixing 
All Inputs and Outputs Balanced 

The CSL- 1200 Series Cont ro l Consoles are .new in 
design and tailo red to the requir ements of Recording 
and Broadcast ing in Stereo; they arc not conversions of 
monaura l consoles. Th is series is a compact, integrated 
assembly in a housing of modern design; on ly the power 
suppl y is rack mounted . A mplifier s are min iaturi zed 
and plug-in. Du al mixer and monitor contro ls arc 
uti lized to allow proper stereo operation. Placement 
on the contro l panel of attenuator s, keys and switc hes 
is arranged in a functional manner ; thi s arrangeme nt is 
the result of extens ive human engineering and field 
testing in promin ent recording stud ios and radio stations. 

There are a tota l of ten input positions, augmented 
throu gh keys and rotary switches to a total of 20 con
nected sources. Fourtee n of the input s are accompanied 
by cueing fac ilities, a must in radio operation. A ll 
micro phone and auxiliary input s can be kc_ved into a 
left , center and right bus. The center bus f ceds the two 
outsid e channels to afford "t hree-channe l/ two cha nnel" 
operation , and thu s centers the sound from the indi-

Single Channel Operation - Monaural 
Two Channel Operation - Stereo 
Three Channel/Two Channel - Stereo 
Illuminated Meters 
Color Coded Controls 
20 Connected Inputs 
Ganged Stereo Mixing Controls 

vidual inpu ts chosen for this purpose. Sp litt ing of the 
center channe l is also used in re- record ing from thre e 
tr ack tape to two track tape for release on disc. A ll 
thr ee channels allow dialogue-music equa lizers as op
tio ns. 

A ste reo-mon aura l key permits quick transfer from 
one function to the ot her. Progra m amp Ii fiers are inter
chang eable w ith limiter ampli fiers at the users optio n, 
and a key allows the VU meters to be used for reading 
gain-reduction . A monitor phone jack appears on the 
side of the con sole. The output s of the co nsole are 
balanced as wel l as all input s, includ ing t he remote lines 
and auxiliaries. Qu ick balance of left and righ t chan
nels is afforded thro ugh a differentia l dual rota ry at
tenua tor wh ich raises one channel and lowe rs the other 
channe l simul taneously. Especia lly desirable is the fea
tur e of self-contained turntable preamp lifiers and t he 
inclu sion of equa lization fo r standard magnet ic pickup 
cartridges. Relay wir ing is included co operate signal 
lights and monitor mut ing. 

... 



SPECIFICATIONS 
GAIN: 

FREQUENCY 
RESPONSE: 
DISTORTION: 
SIGNAL-TO-NOISE 
RATIO: 
SOURCE 
IMPEDANCES: 
ALL LOAD 
IMPEDANCES: 
TERMINALS: 
CHANNELS: 
ATIENUATORS: 

KEYS: 

DIALOGUE-MUSIC 
EQUALIZERS: 
ROTARY SWITCHES: 

HEADPHONE JACKS: 
REMOTE LINE 
CUE-BACK: 

CONTROL PANELS: 

Microphone Channels, 98 db (includes 6 db isolation 
pad) 
High Level Channels. 53 db 
Turntable Inputs, 3 mv at I 000 cps drives to full out
put 

± l db 20 to 20,000 cps 
Less than .5% at - 30 dbm 

Better than 78 db ( 50 dbm input) for CSL-1201; 
70 db for CSL-1200 
30 ohms to 600 ohms, balanced, 47 Kon phono inputs 

150 or 600 ohms. balanced 
Barrier strips internally mounted 
One, two, or three divided to two for stereo use 
Ten six individual and two dual types. Two master 
controls ganged to a common shaft, two monitor 
controls ganged to a common shaft, and one dual 
balance control. All are 600 ohm step type units 
with fine silver contacts and brushes and sealed 
against noise; no cleaning is required. Total of atten
uators is I 6; some of which are ganged. 
Eight " Cue-Program-Off" 
Six "A, C, B" channel select 
One "Stereo, A ..L B" 
Two "Gain Reduction" (VU metering) 
Two "Monitor, Off, Program" 
Two "Phono, Tape" 
Two spares 
Total of Keys is twenty-three 

Three, one for each channel (optional) 
Total of two to provide choice of four program 
sources on each of cwo cnannels. 
One, for 600 ohm headphone monitoring 

The remote operator iakes his own cue from the oro
g°ram feeding through the console; t11is is ted back 
over the remote line. 
Three sixteenths thick aluminum alloy meter dash
board and main panel, engraved with black fill on 
Langevin light gray baked-on enamel for truly profes
sional appearance. No escutcheons are employed. 

CSL-1200 SERIES CONTROL CONSOLES 

CABINET: 

DIMENSIONS: 

MOUNTING: 

Recesses four inches into Model DSK-12 desk or any 
table to give standard fifteen degree slope to hinged 
control panel for comfortable operation. Meter dash
board slopes fifteen degrees from vertical for total 
height of nine inches above table surfaces; gives full 
view of studio field. When control panel is opened, 
entire assembly is exposed for easy servicing in pan 
only four inches deep. Sturdy, ¼ inch thick alum
inum cowl removes with thumbscrew releases. 
36 inches wide by 13 inches high (4 inches goes 
below table surface) by 25½ inches deep 
Model DSK-12, Desk, not supplied 

AMPLIFIERS FOR MODEL CSL-1200 (VACUUM TUBE TYPE): 
Miniaturiz.ed " record ing" quality plug-in, push-pull 

units using etched circuitr y . Model AM-5115 ampli
fier is used for standard magnetic phono-canridges. 
Model AM-511 6-8 (-12 3 db111 signa l-t o-noise ratio) 
serves as preamp lifier and booste L Mode l A iVI-5117 
serves as pro gra111 amp lifier; Model AM -530 1 Le veline 
Limiter-Compr essor unit available as direct subst itut e 
for AM -5117 pro g ram ampl ifier. Inpu t transformers 
have 90 db tripl e mu -met al shield. Inputs and outp uts 
are balanced. Comp lete specificatio ns on .component s 
\\"ill be found on succeedin g pages. 

POWER SUPPLY FOR MODEL CSL-1200: 
Rack mou nted, Mod el PS-205-C with silicon recti

fiers delivers 425 ma at 300 vdc and 16 a at 6.3 vac 

AMPLIFIERS FOR MODEL CSL-1201 (SOLID STATE TYPE): 
Miniaturiz ed " recordin g" qu ality plug-in, solid state 

units emp loy ing srnble silicon tra nsistor s. Mode l A J\il-16 
(- 127 dbm signal-to-no ise ratio) serves as preamp lifier 
and boo ster. Mod el AM-15 phono-cartridge amplifi ers 
for standard magnetic units incorporat e accurate equa li
zation. Mode l AM-17 serves as program amplifier. 
Model AM -18 limiter-co mpressor amp lifier can be used 
as a direct substitute for A M-17 pro g ram amp lifier. 
Input tran sfor mers have 90 db tr ip le mu-m etal shields. 
Input s and output s are balanced. Complete spec ifica
tion s on co mp onents will be fou nd on succeeding pages. 

POWER SUPPLY FOR MODEL CSL-1201: 
Rack mount ed, plug-in, solid state , 24 volt de regu

lated supp l:,· \1·ith ten amp ere capac it: ·, fvlodel PS-217-A. 
Ha s sensing circu it to insur e 24 volts at amp lifier 
te rminals. 

5 



STEREO 
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CSL-1200 SERIES CONTROL CONSOLES 

MIC•I 

MIC- 2 

MIC•J 

MIC-4 

' 1 PHONO-A 

11 TAPE-A 

1 1 PHON0--8 

I) 1'APE· S 

12 PHONO·A 

12 TAPE-A 

12 PHONO·B 

12 TAPE·B 

A·2 

TO KY• IOU-8 KEYS I lHRU " {NOTl •'-l 

~ ,.....L,. ~ ~ 

1' 1° 1' 1° 1' 1° 1' 1°1 
'---- TO RELAYS---./ 

TO All 

KY· I OU·X 
SrEREO· 
MONO 

KEYtNOTh6) 

HtNSMSN r o~ CSl-1 ;o1 
GNOS, 00 NO T BUS (SOLID STA.TO 

CONNEC T -2 .cvoc 

METERS 
VU·1 332 · 8X, 2 

r A • I 

A· J 
10 PIN ' to All M\P TRAYS 10 101 ANO • :..cvoc 
CSEPARATC \VIRES) DO NO T BUS r~ ~~f 8~"-~H,OUGU 

TO All CASE & sfnELD GNDS 
AUXILIARIES l 8·1 8· 2 

B•J 

r REM·A 

REMOTES 

l lEM· B 

NOTES: I- STRAP PCR DWNG 9000-043 
2--STRAP PER DWNG 'XX)()-,023 
3- STRAP PER OWNG 900CK)44 
4- MODIFY & STRAP PER OWNG 900CH).41 
S-STRAP PER OWNG 90:)(H).12 
6- FABRICATE & STRAP PER OWNC 90CX>-025 

DETAILED SCHEMATIC CIRCUIT 

(PIN f1, ALL TRAYS). aus 1F cONV I 
TO ·8" AT PWR SUP . 

~L S I . 
8 

8+(MIPS 9 • IJ) 

7- FABRICATE PER OWNG S'OOO 
&-STRAP PER · METH00•2 • , PAGE 10, M-\ •5301 MANUAL 

AND ADD VU EXTENSION PER DWNG 9000-046 
9- CONNECT 8-TERM TO FIL CT AT PWR SUP & SEE NOTE 10 
10-USE 12 GAUGE RC TO PWR SUP & TO WATER PIPE OR EARTH GNO 

PHON lS 

95, 

:~· 
~~&~~~~~i~ TV$Ll'ill} 
AMPIH HII ~ I 1 4 9 . 10 . 11 M!E 
MODEL AM-5116-B ; S, 6, 7, 8 ARE 
MODEL AM-5115 ; 12 ANO 13 ARE M ODEL 
AM-5117, OR AM•S301 l1MIT£R•COMPR£SS0RS. 
FOR CSL•1101 ISOllO STA.lE fYP[') 
AMPLIFIEJl:S I, 2, 3, '• 9, 10, 11 ARE MODEL 
AM-16; 5 , 6, 7 , 8 ARE M OD EL M'. · 15; 12, 13 
ARE AM·l7, OR Alt\·18 l1MIT£R-<:Ot,1PRESS0RS. 

For CSL-1200 Series Control Consoles and Do-It-Yourself Kits 
This block schematic, in conjunction with the details on key strap

ping shown in other pages of this catalogue, provides all the details 
necessary to the constructor who wishes to duplicate the performance 
of the CSL-1200 type units. By following the notes carefully the builder 
may choose either tube or solid state Langevin amplifiers to complement 

components he now has. 
The Langevin technical service department will be glad to assist the 

designer, at no charge, in variations to increase and decrease the num
ber and types of inputs to suit individual requirements. 

MODEL 1699 SERIES CONSOLE HOUSINGS 
The housing shown for the 1200 series control consoles is 

available as a separate unit starting at 30 inches in width and 
increasing in increments of 6 inches up to 60 inches total. 
These housings are uniform in the following dimensions: 13 
inches high (4 inches goes below table surface) and 25½ 
inches deep. The top of the attractive ¼ inch thick aluminum 
cowl extends only 9 inches above the table surface, affording 
a clear view of the studio field. The housing comes knock-down 
and is completely finished in Langevin light and dark gray, 
except for the hinged control panel and meter dashboard; these 
are undrilled, and unpainted without engraving. Cross-hatched 
layout aid shows suggested placement of equipment and depths 
available over control surface. 

ORDERING INFORMATION 
MODEL 
1699-1 Console Housing 
1699-2 Console Housing 
1699-3 Console Housing 
1699-4 Console Housing 
1699-5 Console Housing 
1699-6 Console Housing 

WIDTH, INCHES 
30 
36 
42 
48 
54 
60 



VACUUM TUBE EQUIPMENT 

1 MODEL CSL-1200 CONTROL CONSOLE, complete, ready to 
hook -up and operate; has 7 AiVI-5116-B tube ty pe 
preamplifier-boo ster amp lifiers, 4 AIVl-5115 phono
cartridge ampl ifiers, 2 AM-5117 program amp lifiers, 
3 EQ-261 dialogu e-music equ alizers and 1 PS-205-C 
power suppl y for rack mounting. Size is 36 inches 
wide by 13 inches high ( 4 inches goes below table 
surface) by 25 ½ inches deep. Weight , Net, 225 lbs., 
Shipping, 260 lbs. 

OPTIONS 

2 MODEL CSL-1200-B CONSOLE, ready to hook -up and 
operate as in 1 above, but with circuit modified and 
4 phono preamplifiers AM-5115 deleted; suitable for 
connecting to outputs of conventio nal 47 K ohm 
equalized and amplified magnetic phono cartridges. 

3 MODEL CSL-1200 CONSOLE ONLY, less 3 Dialogue-Musi c 
Equalizers EQ-261, amplifiers and po\\· er suppl y. 
Plug covers unu sed mounting holes of equalizers. 

4 ACCESSORIES FOR CSL-1200 CONSOLE ONLY 

• 

AM-5115 phon o-cartridge amplifi ers (4 max.) 
AM-5 116-B preamplifier or boo ster 

amplifier (7 max.) 
AM -5117 program amplifi er (2 max.) 
PS-205-C power suppl y (1 reguired ) 
AM-5301 limit er-c ompressor amplifier 

( opt iona l fo r program amplifier 
AM-5117, 2 max.) 

EQ-261 Dialogue-Mu sic Egual ize rs 
(3 max.) 

DSK-12 Desk 

MODEL CSL-1200-K DO-IT-YOURSELF KIT, consists of all 
parts as in 3 above, includin g cable, but is unwired 
and unassembled. Requires accessories to suit user 
under 4 above. A ll metal work is d rilled, finished, 
painted and engra ved \\"here appropriate. Full instruc
tions for assembly and cabeling are furnished. 

ORDERING INFORMATION 

SOLID STATE EQUIPMENT 

1 MODEL CSL-1201 CONTROL CONSOLE, complete read y to 
hook- up and operate; with 7 AM-16 solid state pre
amplifiers , 4 A 1\ 1-15 phono-cartridge amplifier s, 2 
AM-17 program amplifiers, 3 EQ -261 Dialogue
Music Equalizers and 1 Powe r Supp ly PS-217-A 
with rack mounting har dware. Size is 36 inches wide 
by 13 inches high ( 4 inches goes below table surface ) 
by 25 ½ inches deep . W eight, Net, 225 lbs., Ship
ping, 260 lbs. 

OPTIONS 

2 MODEL CSL· 1201-B CONSOLE, ready to hook-up and 
operat e as in 1 above, but with circuit modified and 
4 phono preamplifier s AM -15 deleted; suitab le for 
connecting to outputs of co nventional 47 K ohm 
equalized and amp lified magneti c phono cartridges. 

3 MODEL CSL· 1201 CONSOLE ONLY, less 3 EQ -261 Dia-
logue -Music Equali zers, amplifi ers and power supp ly. 
Plug co vers unu sed mounting holes for equalizers. 

4 ACCESSORIES FOR CSL-1201 CONSOLE ONLY 
AM -15 amp lifier ( 4 max.) 
AM-16 amplifier (7 max.) 
AM-17 amplifier (2 max. ) 
PS-217-A pow er suppl y (1 requ ired 
MF-10-B rack mounting frame for above 

(1 required) 
TR Y-21 tra y for pow er suppl y 

(1 requiTed) 
MP-35-A 8 ¾" mat panel for above 

(1 required) 
AM-18 limiter-c ompressor amp lifier 

( optiona l for ·program~amplifier 
AM-17, 2 max.)* 

EQ-261 Dialogue-Mu sic Equa lizer 
( op tional, 3 max.) 

DSK-12 Desk 

,:,WATCH FOR RELEASE DAT E 

MODEL CSL-1201 ·K DO-IT-YOURSELF KIT, 
part s as in 3 above, including cable, but is unwired 
and unassembled. Ret1uires accessories to suit user 
as in 4 above. A ll metal wo rk is drilled, finished, 
painted and engraved where appropr iate. Full in
struction s for assembly and cab ling are furni shed. 7 
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LANGEVIN FEELS THAT THESE TRANSISTOR 
AMPLIFIER DEVELOPMENTS REPRESENT A 
TRUE BREAKTHROUGH IN DESIGN. 

GENERAL INFORMATION 
T he phys ica l and performanc e requ irement s fo r the 

Lange vin tra nsisto r amp lifie rs \\'e re esta bl ished in co n
junct ion ,,·ith th e engin ee ring depa rtm ent s o f maj or 
nat iona l broadcast ing nct\\ ·o rks. Th ese unit s arc design 
ed to exceed th e spcci ficat io ns o f fo n n cr La ngev in 
tub e ty pe unit s employ ed as standard in major broad 
cast ing chains fo r over 12 y ea rs, and to ada pt to new 
needs fo r Slllaller size, lowe r po,, ·cr consumpt ion, less 
heat dissipa tio n, increased rc liabilit:-,' an d simpli c it:-,· in 
component array. 

Lang ev in has carr ied its t ran sister amplifie r deve lop
ments fo nrnrd on t he basis that imp roveme n t over 
tub es \\·as nec cssa1Y on all co unt s or there \\"Ould be no 
point in o fferi ng th em . In this cb ·clo pmcnt the goa ls 
set forth ,, ·ere realize d in c, ·cr:-,· c 1tcgor:-,·, incl udin g 
un usual succ ess in the redu ction o f no ise appro ac hing 
th e th eo reti cal lllinim um . Thi s has been accom panied 
b:-,· important ad\' anc cs in scahilit:-,· :m d long life. 

AM-16 AMPLIFIER FOR MOST USES UP TO BUS LEVEL 
Compl et e fac ilities arc off ered in the A i\ 1-1 6 am pli

fier to acco mplish the need s of a lo,, ·-lcvcl prea mplifier 
of 45 db gain with + 18 dhm capacit_v, and a boos ter
p rog ram amp lifier of 45 db gain with + 24 dbrn out
put b:-,, sim pl:-,· st rapp ing th e t ra:-,· socket. Th us, int er
changc abili t:-,1 is effect ed regard less of funct ion . Special 
note sho u!d be made that usua l amplifi ers used below 
bus level have a maxim um of + 18 dbm po ,, ·cr capa
bility; + 24 dbm p rm ·ides 4 t imes the po \\"Cr hand ling 
along ,, ·ith insu ran ce against m ·crload and d istorti o n. 
Th is hio-hcr ourput po,, ·cr is a Langev in fea tur e to ac
co mmo d ate to pr esent da:-,· rec ordin g tec h niques and 
cl oser mic rophon e placc111cnt ; thi s is hig hl:-,· impo rt ant 
as the c irc uitn · nears bu s lc,·cl. 

THE MODEL AM-15 PHONO-CARTRIDGE AMPLIFIERS 
ALLOW AN INTEGRATED SYSTEM 

Em ploy ing stabl e RC circuits fo r equ alization, hum 
inducin g indu cto rs arc eliminat ed . Th ese ,1mpli fiers can 
be co nsole, turn tabl e or rack 111orn1tcd, and arc th e sam e 
size as th e A i\ l-1 6 . 

MODEL AM-17 - 8 WATT MONITOR-BRIDGING AMPLIFIER 
PERMITS COMPLETELY TRANSISTORIZED SYSTEM 

T he M od el A M -17 S m 1tt 1noni cor-i>ridg ing amp li
fier allo ws a co mplet e S; 'st cm to h e fab rica ted from 
microp !1oncs to transmitt er tot a l!:-,' excl udi ng tu bes and 
using only 3 amplifier ty pes. T he ent ire s:-,'ste m can 
be served from a sing le. reg ula te d 24 vo lt de sup ply . 

ETCHED CIRCUITS FOR UNIFORMITY 
Per forma nce fro m one am plifier to anot her is identi 

cal t hro ugh emp lo:-,·mcn t o f pr ec isio n pr inted c ircuit 
tcc hn i<1ues o n gove rnm en t app rm ·cd g lass epoxy . Etc h
ing and ot her process ing co n fo rm s to military spec ifi
cat ions for de pendahi lit:-,· and long life . Solde ring is 
co ntained at co lllpo nent ter min at ions h:-,· cup-shaped 
ri, ·its in acco rd " ·ith requ irement s fo r missile and space 
caps ule electro n ic wo rk . 

FEATURES 
SMALL SIZE 
T 1relve A M - 16 n111plifiers cm, be employed i11 n 1 ¾" 
rack multipl e. Uni ts ar e onh- 1 ~~ inc hes \,· ide and 1 0 ½ 
inche s deep. Six A M- 1 7 n111pli/iers we 3 ½ i11ches of 
rack space, and ar c 2 ½ inches w ide and 10 ½ inch es 
deep . 

GOLD PLATED PLUG~N CONNECTORS 
R ugged go ld plated plug - in co nn ec to rs ar c ut ilized 

for low noi se and long, t ro ub le-free life; po sit ive, ru gg ed 
a lig nme nt pins arc crnp lo:-,·cd. 

ALL AM-16 AMPLIFIERS INTERCHANGEABLE AS 
PREAMPLIFIER, BOOSTER AMPLIFIER OR PROGRAM 
AMPLIFIER UP TO BUS LEVEL 

Strapp ing fo r impe dance, ga in and red uced o utp ut 
pm, ·cr fo r lo,, ·c r cur rent d rain tak es p lace on the rac k 
cabinet or t ra:-,· plug sod,c t, a llm , ·ing all A .\ 1-1 6 amp li
fiers to lie insta nrl:-,· inrcrc hangca h lc fo r ro u tine te st and 
ch;mgc of fun ct ion . Th is st and ar d izat io n o f ampl ifie rs 
saves in init ial s,·stc 111 desig n and g iYcs maint enance 
eCOI10lll)". 
COMPLETE ISOLATION THROUGH NEWLY 
DEVELOPED TRANSFORMERS 

T he I ,angc,·in t rans isto r alll plificrs affo rd co m ple te 
iso latio n th roug h nc ,,·, hig h ly deve lop ed inpu t and out
p ut t ran sfor lllcrs tailo red to the req ui rements o f tra ns
isto rs. Balanced hum-buc king design an d mu meta l 
shields of spec ia l co nstr uc tio n arc em ploye d to g i,·e 
unusual l:-,· lo\\ · hum pick up . 

IMPROVED PERFORMANCE OVER TUBE TYPE AMPLIFIERS 
Th ese nc,, · a111pli f-icrs offe r far g rea ter sta hi lir:-,· and 

longe r life along ,, ·ith lm, ·cr maint ena nce th an that 
affo rd ed h:-,· tu be t:-,·pc amp lifie rs; tbis is achieved ~,1.:ith 
i11crensed per{ormn//Ce i/1 nil categories. 

ECONOMICAL TO USE - LOW INITIAL COST 
Simplifica tio n of a ll audio fac ilit ies ma kes possible 

gr eater op erat ing eco nomics coupled , ,·it h kl\\ · init ial 
cost. 

INDIVIDUAL POWER SUPPLY FOR EACH AMPLIFIER 
NOT REQUIRED 

Mu lt ip le, cos tly integ rat ed po ,, ·er supp lies arc not 
rc<1ui rcd because o f the c ircuit of t hese am plifier s. One 
ccono n1ical co 1n rno 11 po we r su ppl:-,, ca n serve an ent ire 
s:-,•stelll. I nd uccd hulll pro b lems arc und er co mp lete 
co ntrol at one sou rce . 

ONLY THE SUPERIOR SILICON TRANSISTORS ARE EMPLOYED. 
LESS STABLE, LOWER COST GERMANIUM TRANSISTORS 
ARE NOT PERMITTED! 

On l:-,· hig h!:-,· clc,·clopcd t rans isto rs of th e silico n t :-,1pc 
t:-,·pe ar c cmp lo:-·cd for stabilit:-,1, long lifo an d low 
noi se; absolu tely no gcr lllani um un its ar c used, hen ce, 
there is n o dcra t ing of rhc amp lifie r o utput \, ·it h in 
c reasing temperat ur e above the roo m ambient . A bso
lu te stab ility up to 65 °C ( 145 °17). 



MODEL AM-16 TRANSISTOR AMPLIFIER FOR USE 
UP TO BUS LEVEL 
PREAMPLIFIER, BOOSTER AMPLIFIER OR PROGRAM AMPLIFIER 

Th e A1\l-l6 alllplifier is the successful result of vig
orous research in the field of solid state dc\·iccs Ii\· 
Langevin ph:,·sicists and scienti sts. Elllplo:,·111cnr rif 
superior, stable silicon tran sisto rs in a nc\1· application 
of direct coupled circuitry gi1·es lo\1· noise characteris
tics approa ching theoretica l lllini111u111. I .o\\· heat dissi
pation, small size. long life ( no clcct rol:,·t ic capacitors 

AM-16 PREAMPLIFIER - BOOSTER & PROGRAM AMPLIFIER 

ELECTRICAL CHARACTERISTICS 

GAIN: 
INPUT SOURCE 
IMPEDANCE: 

OUTPUT LOAD 
IMPEDANCE: 

DISTORTION: 

OUTPUT NOISE: 

FREQUENCY 
CHARACTERISTIC: 

TRANSISTOR 
· COMPLEMENT: 

POWER 
REQUIREMENTS: 

OPERATING 
CONO ITIONS: 

ELECTRICAL 
CONNECTIONS: 

CIRCUIT: 
SIZE: 
FINISH: 

45 db; maximum signal input - 21 dbm 

37.5, 150 or 600 ohms, balanced or unbalanced. 
Center tap on 150 and 600 ohms. 

150 or 600 ohms, balanced or unbalanced. 
Center tap on 600 ohms 
.15% at 1 kc at + 18 dbm; .25% at 1 kc at 
+ 24 dbm. Less than .5 % total harmonic distortion 
from 30-20,000 cps at + 18 dbm; less than .75% 
from 30-20,000 cps at + 24 dbm 
Unweighted, equivalent to an input signal of - 127 
dbm over the entire pass band of the amplifier 

± .5 db 20-20 kcps; down 6 db at 40 kcps at 
+ 24 dbm 

No. 
2 
2 
2 
2 

Type 
2N-929 
NS-734 
NS-734 
Tl-487 

When tray plug receptacle 

Use 
Input Stage 
Intermediate Stage 
Driver Stage 
Output Stage 

is strapped for output power of: 
Current drain 

at 24 vdc 
50 ma + 18 dbm 

+ 24 dbm 110 ma 

Maximum cabinet temperature, continuous duty 
cycle, without derating: 65°C (145°F) 
Heat Dissipation Strapped for: 

+ 24 dbm output, less than 3 watts 
+ 18 dbm output, less than 2 watts 

Connections are made to the amplifier through an 
18 pin gold plated connector, Viking Model 
VT-18/PMG 
4 stage push-pull, direct coupled 
1 ¼ in. w, 1 ¾ in. h by 10½ in. d overall 
Light gray baked enamel and cadmium plate iridited 

MODEL AM-16 TRANSISTOR AMPLIFIERS 

arc crnplo_\·ccl) rclial>ilit :,· and low po\\'e r consu111ption, 
all contribu te to pcrfo r111ance exceeding the best cube 
typ e a111pli fie rs. 

Th e AJ\ 1-16 amp lifier allo \1·s a111plificr co111ponents 
up to bus b ·cl co be int erchan geable. T he gain of 45 
db allo\\'s it to be crnp lo.\·cd fo r nor111al 111icroph onc 
inpu t lc1·cls of -60 db111, or as a booster or a progra111 
amplifi er. 
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MODEL AM-17 TRANSISTOR AMPLIFIER 

AM-17 MONITOR - BRIDGING AMPLIFIER 

Features 

Direct Coupled Circuitry for High Efficiency 
Long, Trouble-Free Life - No electrolytic condensers 

employed 
Versati!e - 8 watt output with strap for 1 watt 
Compact - Six units fit in 3½ inch rack multiple 

The Ai\ 1-17 is a plug-in, versatile and co mpact am 
plifier using transi stors. It del ivers 8 ,, ·nt ts .ts a Jllonitor , 
and ,, ·hen st rapped for lo,, ·er o utput of + 30 dbm seLTes 
as a line or pro g ram a111plifier. YVhen used in conj un c
t ion ,, ·ith the A .\1-15 and AM- 16 low er b·e l units, it 
perm its an en t ire s:,·stelll to he des ig ned from micro
phon e to trans m itt er utiliz ing on ly thr ee t:,·pes of am
plifiers, all of ,, ·hic h 111av he se1Ted from a co mmo n 
24 volt de supp l:,·. Si:-.: AM -17 amp lifiers use onl_1· 3 ½ 
inches of rack spac e, and i\ lod e I TR Y-7 indi vidua l tra:,·s 
allow incorpo ration ,, ·it hin the con sole ho using if de
sired. 

GAIN: 
OUTPUT POWER: 

INPUT SOURCE 
IMPEDANCE: 

OUTPUT LOAD 
IMPEDANCE: 

DISTORTION: 

OUTPUT NOISE: 

FREQUENCY 
CHARACTERISTIC: 
TRANSISTOR 
COMPLEMENT: 

POWER 
REQUIREMENTS: 

OPERATING 
CONDITIONS: 

ELECTRICAL 
CONNECTIONS: 

CIRCUIT: 
SIZE: 

FINISH: 

ELECTRICAL SPECIFICATIONS 

56 db 
+ 39 dbm, or 8 watts; strap available for + 30 dbm, 
or 1 watt 

37.5, 150 or 600 ohms, balanced or unbalanced; 
150 and 600 ohms center tapped 

150 or 600 ohms, balanced or unbalanced; 600 ohms 
center tapped 
.15% at I kc at 8 watts. Less than .5% total har
monic distortion 30-20 kcps at 1 watt ; less than l % 
total harmonic distortion 30-20 kcps at 8 watts 
Unweighted, equivalent to an input signal of - 115 
dbm over the entire pass band of the amplifier 

± .5 db 20-20 kcps 

No. 
2 
4 
2 
4 

Type 
NS-734 
NS-734 
Tl-487 
2Nl701 

When tray plug receptable 
is strapped for: 

+ 30 dbm (I watt) 
+ 39 dbm (8 watts) 

Use 
Input Stage 
Intermediate Stage 
Driver Stage 
Output Stage 

Current drain at 
24 vdc 

1 a 
2 a 

Maximum cabinet temperature, continuous duty 
cycle, without derating: 65°C (145°F) 
Heat dissipation for + 39 dbm (8 watts) output: 48W 
Heat dissipation for + 30 dbm (l watt) output 24W 

All connections are made to the amplifier through an 
18 pin gold plated connector, Viking Model VT-18/ 
PMG 
4 stage push-pull, direct coupled 
25/s ins. w, 3½ ins. h (fits 3½ in. rack-multiple} by 
10½ ins. d overall 
Light gray baked-on enamel and cadmium plate 
iridited 



GAIN: 

INPUT SOURCE: 

OUTPUT LOAD 
IMPEDANCE: 

DISTORTION: 

OUTPUT NOISE: 

FREQUENCY 
CHARACTERISTICS: 
TRANSISTOR 
COMPLEMENT: 

POWER 
REQUIREMENTS: 
OPERATING 
CONDITIONS: 

ELECTRICAL 
CONNECTIONS: 

CIRCUIT: 
SIZE: 
FINISH: 

ELECTRICAL CHARACTERISTICS 

10 mv input at 1000 cps produces + 4 dbm output 
level. 
Any conventional monaural or stereo magnetic phono
cartridge. 

150 or 600 ohms, balanced or unbalanced. Center 
tap on 600 ohms 
.25 % total harmonic distortion at + 12 dbm at 
1000 cps. 
Less than I % total harmonic distortion 20-20,000 
cps 
Unweighted, equivalent to an input signal of - 127 
dbm over the entire pass band of the amplifi er. 70 
db signal-to-noise 

RIAA Standard, :t:I db 20-20,000 cps. 

No. 
2 
4 
2 
2 

Type 
2N-929 
NS-734 
NS-734 
NS-734 

24 vdc at 40 ma 

Use 
Input Stage 
Intermediate Stage 
Driver Stage 
Output Stage 

Maximum cabinet temperature. continuous duty 
cycle, without derating: 65°C 045 F) Heat dissipa
tion Jess than I wait 

All connections are made to the amplifier through an 
18 pin gold plated connector, Viking Model VT-18/ 
PMG 
5 stage push-pull 
I ¼ in. w, I ¾ in. h by 10½ in. d overall. 
Light gray baked enamed and cadium plate iridited 

MODEL AM-15 TRANSISTOR AMPLIFIER 

Features 

Good signal-to-noise 
Low Power Consumption 

AM-15 PHONO-CARTRIDGE AMPLIFIER 

Accurate RIAA Curve Characteristic 
Turntable, Console or Rack Mount 
Low Distortion at Maximum Output of + 4 dbm 

Thi s pho no-c art r idgc am pli fie r is plug -in and has an 
input load im pcd:111cc of 47000 oh m s. T his impedance 
enab les the use of vir tually all magnetic stereo and 
mo nop ho nic cartr idge s, inc lud ing th e Picker ing 90 and 
380, Shur e ,\17D, G E VRlOOO and the Fairch ild SM- 1. 

U n usual atte ntion has been g iven to ach iev ing ac 
curate cc1u:1liz:1tion to t he RI AA cu rve charac ter ist ic. 
T'\'o hu111 ind uc ing inductors are em plo_ved; onl: · stable 
RC c ircuit s arc used . T he ca pac ito rs are of th e superi o r 
111:·la r t_\·pc. 

,\ lounr ing- arrn ngc 111cnrs arc Aexible. Indi vid ual tray~. 
,\ lodcl TR Y-6 allo\\ · p lacc111enr inside th e co nso le or 
in the turntable. In tu rntab le mo untin g fVlode l PS-219-
A µo\\ ·c r su pph- \l"ith 110 ma ca pacitv can hand le to 
6 ind i,·idua l A ,\ 1-15. · 

11 
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ORDERING INFORMATION TRANSISTOR AMPLIFIERS 

MODEL AM-15 AMPLIFIER, complete with transisto rs. Plug 
rece ptacle not furni shed . vVeig ht, Net, 1 lb 7 ozs, 
2 lbs. shippin g 

MODEL AM-16 AMPLIFIER, compl ete \\'it h transiscors. Plug 
rece ptacle not furnished . \ Ne ight , Net , 1 Iii. 6 ozs, 
2 lbs. shippi ng 

MODEL TRY-6 TRAY, comp lete w ith plug rece ptacle for 
single AM-15 and AM -16 amplifi ers and all hard
ware . Size: 11 ¼ ins. d bv 1 ¼ in. w by 1 ¼ in. h 
Weight, Net , 6 ozs, l lb shippin g · 

MODEL RC-612 RACK CABINET, mount s 12 A M-15 or AM -
16 amplifi ers as \\'ell as PS-2 19- A po\\'er supplies in 
an_v co mb inati on. Includes all plug receptacles and 
has integra l tr a:·s. H eight is 1 ¾ in. rack mu ltiple. 
Width ove r stan dard WE notc hed 3/ 16 in. thi ck 
aluminum mountin g ears is 19 ins. Inside rack w idth 
is 16 ins. Vertica l members are sturd v ½ in. thick 
aluminum. Exposed surface s are baked-o n light gray 
enamel t o match amplifi ers and other Langev in equip
ment. Indi vidual guides arc pro vided for each am
plifier; retain ing plate on top secures all ampl ifiers 
but allow s maximum ventilat ion wh ile act ing as heat 
sink . vVeight, Net, 6 lbs, 9 lbs shpg. 

MODEL MP-16 APPARATUS BLANK, uses space of 1 AM -15 
or AM- 16 amplifier in RC-612 rack cabin et . Pr e
serves neat appearanc e \\·hen less than 12 amp lifiers 
are used . 
We ight , Net, 2 ozs, ½ lb shippi ng 

RACK MOUNTING 
ACCESSORIES: 

MF-10-B Mounting Frame 

MODEL AM-17 AMPLIFIER, complete with tra nsisto rs. Plu g 
receptacle not furnis hed . \tVeight, Net, 4 ½ lbs, 
6 lbs shippin g 

MODEL TRY-7 MOUNTING TRAY, for single AM-17 am pli
fier, co mp lete w ith plug receptacle and mounting 
hardwa re. Size : 11 ¼ ins. cl bv 2 ¾ ins. w by 3 ¼ 
ins. h \ 1/eight, Net, 9 ozs, 1 ½ lb:~. shpg . · 

MODEL RC-76 RACK CABINET, mounts 6 AM -17 amp lifiers; 
includes all plug rece ptacles and has inte gral tra ys. 
Hei g ht is 3 ½ in. rack multip le. Width over 3/ 16 in. 
thick aluminum mount ing ears is 19 ins. Inside rack 
w idth is 16 ins. Vertical memb ers are scurdy ½ in . 
thick aluminum . Expo sed surfaces are light gray 
baked-on ename l to match AM -17 and other Lang
evin equipm ent . Individual gu ides are provided for 
each amplifier ; retai ning plate on top secures all am 
plifiers but allows maximum ventilati on w hile act
ing as heat sink. 
Weight, Net, 9 lbs, 12 lbs shpg. 

[ 

MODEL MP-17 APPARATUS BLANK, uses space of 1 A M-1 7 
ampli fier in RC -76 rack cab inet. Preserves neat ap
pearance wh en less than 6 AM -17 amplifiers are 
used. W eight , Net, 3 ozs, 1 lb shpg. 

MOUNTING: 

Model TRY-21 Tray 



TRANSISTOR AMPLIFIER POWER SUPPLIES 

MODEL PS-217-A, PS-218-A AND PS-219-A POWER SUPPLIES 

GENERAL 
The J'vlodels PS-217- A, PS-218 -A and PS-219-A 

24 volt de power supplies deliver 10, 3 and .11 amp eres 
respect ively . T hey have been cspeciall:,' designe d to 
comp lement t he Langev in low- leve l and monitor-l eve l 
transistor amplifiers. All uni ts have plug-in feature and 
fit mount ing tra:,1s " ·hich co me with mati ng socket s. 
Rack mounting facilities arc avalab le. 

FEATURES 
NEW TRANSFORMER DESIGN MINIMIZES HUM FIELD 

Po,,·c r tra nsfor mers utilize bi-filar ,, ·indings and hum 
bucb ng co nst ruct ion; unit s arc o ,·crsizc to run coo l. 
Alkancx wire cmplo:,·cd is guarant eed for 80,000 hours 
at 180 ° Centigrade . 

SPECIFICATIONS 

MODEL 

INPUT: 

DC OUTPUT: 

OUTPUT 
RIPPLE: 

RECTIFIER 
COMPLEMENT: 

POWER 
CONSUMPTION: 

REGULATOR 
COMPLEMENT: 

SIZE: 

NH WEIGHT: 

SHIPPING 
WEIGHT: 

FINISH: 

MOUNTING: 

RACK MOUNTING 
ACCESSORIES: 

PS-217-A 

105-125 vac and 
2 I 0-250 vac 50/60 cps 

IO amperes max. at 
24 vdc, regulated 

Less than I millivolt at 
full load 

2 ea. IN 3210 sili con 
diodes 

4 ea. IN 2069 silicon 

300 watts 

I 2N2156 
I 2Nl545 
4 2N650 
2 IN 3022B 

Width: 14 ins. 
Height, 7¾ ins. 
Depth, 11 ins. 

50 lbs 

60 lbs 

Light gray baked 
enamel over 16 gauge 
bonderized (rustproofed) steel 

Model TRY-21 Tray 
with female plug-in 
receptable 

MF-10-B Mounting 
Frame 

MP-35-A Mat Panel 
(8¾ in. multiple) 

REGULATION FOR CONSTANT VOLTAGE 
Uniform vo ltage out put is guaranteed und er vary ing 

conditions of line vo ltage and cur rent drain through 
regulation feature. App lica tion of 70 7, of the full load 
causes only a 20 milli vo lt trans ient . A spec ial sensing 
circu it allows samplin g at amplifi er te rmin als to insur e 
24 volts ( except PS-219-A). 
LOW RIPPLE FOR HUM-FREE PERFORMANCE 

Less than 1 millivo lt of ripple is evide nced at maxi
mum load on all mode ls. 

HEAVY, RUGGED CONSTRUCTION FOR YEAR IN, 
YEAR OUT DUTY CYCLE 

T hese pn,, ·cr suppli es arc designed to give hum-fre e, 
stable performance \\' it h lo\\' heat rise t hrou gh con
t i_nuous, mainte nance - free use o,·c r many yea rs of ser 
vice. 

PS-218-A 

105-1-25 vac and 
210-250 vac 50/60 cps 

3 amperes max. at 
24 vdc, regulated 

l ess than I millivolt at 
full load 

2 ea. IN 3210 sil icon 
diodes 

2 ea. IN 2069 silicon 

90 watts 

I 2N2156 
I 2Nl545 
2 2N650 
I IN7!6 

25/s ins. 
3½ ins. 

10½ ins. 

6 lbs 

8 lbs 

Light gray baked 
enamel and cadmium 
iridited 

Model TRY-7 Tray 
with female plug-in 
receptacle 

RC-76 Rack Cabinet 
(takes 6 AM-17 ampli
fiers and PS-218-A in 
any combination) 

PS-219-A 

105-125 vac and 
210-250 vac 50/60 cps 

llO ma max. at 24 vdc 

Less than I millivolt at 
full load 

4 ea. IN 2069 sil icon 
diodes 

7 watts 

2 Tl-487 

IN723 

!¼ins . 
I ¾ ins. 

10½ ins. 

I lb 8 ozs 

2 lbs 

Light gray baked 
enamel and cadmium 
iridited 

Model TRY-6 Tray 
with female plug-in 
receptacle 

RC-6 I 2 Rack Cabinet 
(takes 12 AM-15 and 
AM-16 amplifiers or 
PS-2 I 9-A in any 
combination) 



NEW MODEL AM-5115 
PHONO-CARTRIDGE AMPLIFIER 

MODEL AM-5116-B 
FOR USE UP TO BUS LEVEL 

PRE-AMPLIFIER, BOOSTER AMPLIFIER 
OR PROGRAM AMPLIFIER 

MAXIMUM GAIN: 46 db, - 70db input 
to + 24 dbm output with one amplifier. 
NOISE LEVEL: -123 dbm 
PRINTED CIRCUITS, MINIATURIZED TRANSFORMERS 

The AM-5116-I3 Amplifier allows all amplifier com
ponents up to bus level to be completely interchange
able. The high gain of 46 db allows it to be employed 
in insensitive microphon e circuit s, normal microphone 
input levels of -55 db, as a booster or a program am
plifier, all by simply strapping the proper load resistor 
or resistors on the Mod el TRY-5016 Tray plug socket . 

THIS ALLOWS INSTANT AND COMPLETE INTERCHANGE
ABILITY FOR ALL FUNCTIONS BELOW BUS LEVEL WITHOUT 
RESTRAPPING THE INPUT AND OUTPUT TRANSFORMERS. 
Tube metering faciliti es consisting of push-buttons 
allow measurement of each tube w hile the amplifier 
is in service. Langevin /Vlodel MTR-506 Tube Check 
Meter is available for this use. 

PRINTED CIRCUITS FOR UNIFORMITY 
Performan ce from one Model AM -5116-B Ampli

fier to another is identic al through the employment 
of precision print ed circuit techniques. G lass epoxy 
forms the printed circuit base and is one eighth inch 
thick for rigidity and strength. Etchin g and other 
processing conforms to military spec ifications for 
dependability and long life. Solder is conta ined at 
component terminati ons by cup-shaped rivets in ac
cord with the requirement s for missile electro nic 
work. 

Because the int ercondu ctor capacitance is almost 
non-existent, no difference in noise level between 
ac and de can be discerned when used on the heater 
circu its. 

MECHANICAL SPECIFICATIONS: 

Size: Lengt h 9 in., w idth 1 ½ in., height 3 ½ in. 
We ight : 1 lb., 2 ounces net ; 1 ½ lbs. shipping. 
F inish: Light gray baked enamel over 18 gauge 

14 bond erized (rustpro ofed) steel. 

ELECTRICAL CHARACTERISTICS 
PHASE SHIFT:Less than 18 degrees from 20 to 20,000 cps. 
POWER REQUIREMENTS: Plate 300 Vo lts de; 25 ma for 

output power of + 24 dbm, 12 ma for power of+ 18 
dbm (strap removed) . 

FILAMENT: 6.3 Vo lts at .9 amperes ac or de. 

TUBE COMPLEMENT: l type 12AX7, select, (Langev in 
Model TUS-12AX7 ) and 1 type 12I3H7. (Langevin 
TU -12BH7 ) 

DUTY CYCLE: Cont inuous . 
GAIN: Unloaded Input: 

46 db 
40 db 
35 db 

,vith 600 ohm input 
42 db 
36 db 
31 db 

Maximum Signal Input : 
-20 dbm 
-10 dbm 
- 5 dbm 

-16 dbm 
-10 dbm 
- 5 dbm 

INPUT SOURCE IMPEDANCE: Matches all sources; see 
chart on page 15 for proper resistor or loading . 

OUTPUT LOAD IMPEPANCE: T o wor k int o 50, 150, 200, 
250, 500 or 600 ohms, balanced and floating. 

DISTORTION: .27o at 1000 cps at + 24 dbm wit h IM at 
1% , 

OUTPUT POWER: + 24 dbm over the range 20 to 20,000 
cps at less han .5% distortion , with · 
1 % distortion at 20 cps. 

OUTPUT NOISE: Unweighted, equivalent to an input 
signal of -123 dbm, tubes supplied with ac on heaters. 
Selected 12AX7 1st stage (Langevi n TUS-12AX7) 
average 12BH7 2nd Stage. 

FREQUENCY CHARACTERISTIC: ±0 .5 db at 20 and 20,-
000 cps at any level up to + 24 dbm. 

ORDERING INFORMATION 
MODEL AM-5116-B AMPLIFIER,inclu des tubes and is strapped 

600 ohms in and out. 

MODEL AM-5115 PHONO-CARTRIDGE AMPLIFIER, same as 
AM-5116-B amplifier but equalized for RIAA curve charac
teristic and input arranged for standard 47K ohm magnetic 
cartridges. 

MODEL TRY-5016 TRAY for above, with plug socket com
plete, 



AM-5116-B 

GAIN 
PURPOSE FIGURE R-1 R·2 R·3 in db REMARKS 

MICROPHONE EFFECTIVE 
PREAMPLIFIER GAIN OVERALL, 
MICROPHONE MICROPHONE 
STRAPPED: 50 OHMS 1 - - - 46 TO AMPLIFIER 

150 OHMS 1 - - - 46 OUTPUT. 
250 OHMS 1 - - - 46 SEE NOTE 1. 

HIGH GAIN LINE 600/ 600 LADDER 
AMPLIFIER WITH 2 e.g., MX-201, MX-111 76 SEE NOTE 2 
CONTROL etc. 
BRIDGING 
AMPLIFIER 3 5K 800 5K 22 SEE NOTE 3. 
BRIDGING 
AMPLIFIER 3 !OK 800 IOK 16 
BOOSTER AMPLIFIER 4 IOK 800 620 16 
BOOSTER AMPLIFIER 4 8K 800 700 20 
LINE AMPLIFIER 2 - 760 - 41 
EQUALIZER BOOSTER 5 4K 760 760 0 SEE NOTE 4. 
TAPE HEAD 
PRE·AMP AND 9 - - - 26 
EQUALIZER 

NOTES 
NOTE J. RECOMMENDED PRACTICE IS TO OPERATE MICROPHONE AM· 

PLIFIER WITH UNLOADED INPUT FOR HIGHEST GAIN AND 
BEST SIGNAL TO NOISE. 

NOTE 2. CONTROLS EMPLOYING T CIRCUIT MUST HAVE COMMON 
TERMINAL TIED TO SIGNAL GROUND OR · B- OF AMPLIFIER 
TO ALLOW COMPLETE GAIN CUT-OFF. NOT REQUIRED FOR 
H CIRCUITS. ADD 6 db GAIN FOR T AND H CONTROLS. 

NOTE 3. R-2 CAN BE MADE VARIABLE IF GAIN CONTROL IS DESIRED. 

NOTE 4. ADDED 10 db GAIN AVAILABLE IF R-1 AND R-3 ARE DELETED 
WITH ONLY R-2 REMAINING. 

The circuit arrangements shown above will be helpful in suggesting a wide variety of uses for Langevin's Model AM-5116-B General Purpose Amplifier. 

15 
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The Lang evin Model AM-5 117 amplifier is a 
MINIATURE PLUG -IN three -stage, push-pull, fixed 
gain audio amplifier designed specifically for use in 
radio and television broadcast audio systems, record
ing studios and sound systems. Undoubtedly the 
most compact 8-watt audio amplifier yet developed, 
its quality is unmat c,hed. It has many applications 
where outstanding performan ce and maximum flexi
bility are requir ed. 

Like the Model AM-5116 amplifier, push-butt on 
metering facilit ies are provided in the model AM-5117 
amplifier. A · gold plated miniature plug permits 
rapid installation, remova l and replacem ent of these 
tiny amplifiers. 

SPECIAL FEATURES 
A low B + drain of only 35 ma., 300 volts de when 

used as a program Amplifier reduces power supply 
requ irements. Thi s is accomp lished by unstrapping 
2 pins on the tray receptacle. When pins are strapped 
for use as a Monitor Amp lifier, the unit draws 75 
ma, 300 volts de. T he amplifiers are identical for 
either service. 

The 6V6 tubes are replaceable without unplugging 
the amplifier. Excellent cooling, offered by the lo
cation of the 6V6 tubes, makes more comp act instal
lations possible. 

MODEL AM-5117 
PROGRAM BOOSTER 

OR MONITOR AMPLIFIER 

ELECTRICAL CHARACTERISTICS 

GAIN: 55 db. 
INPUT SOURCE IMPEDANCE: 30/ 150/6 00 ohms. Center 

tap available when connected for 150 or 600 ohms. 
OUTPUT LOAD IMPEDANCE: 150 or 600 ohms. Center 

tap available when using 600 ohm connection . 
OUTPUT POWER: As a Program Amplifier, + 26 dbm(0.40 

watts) wit h less than 0.5 % rms total harmonic 
distortion over the range 50 to 15,000 cps. 

OUTPUT POWER: As a Monitor Amp lifier, +3 9 dbm 
(8 ·watts) with less than 1 % rms total harm onic 
distort ion over the range 50 to 15,000 cps. 

OUTPUT NOISE: Unweig hted, equivalent to an input 
signal of -110 dbm or less, depending upon tubes, 
over the band 30 to 15,000 cps. 

FREQUENCY CHARACTERISTICS: + 0.5 db, 30 to 15,000 cps. 
POWER REQUIREMENTS: Plate:300 volts de. As Progra m 

Amplifier : 35 ma; as Monitor An~plifier: 75 ma. 
Filament: 6.3 volts 1.2 amps de or ac. 

TUBE COMPLEMENT: 2 T ype 5879 miniature. 
2 T ype 6V6 Oct al Base. (6V6GT 
optional) 

DUTY CYCLE: Continuous. 

MECHANICAL SPECIFICATIONS 

SIZE: Length 10 ½ in., width 2 ½ in., height 3 in. 
WEIGHT: 4 pound s net, 5 pounds shipping . 

FINISH: Light gray baked enamel over 18 gauge bon-
der ized (rustproofed) steel. 

MOUNTING TRAY: Langev in Model TR Y-5017 . 

ORDERING INFORMATION 

MODEL AM-5117 AMPLIFIER, includes tub es and is strapped 
for 600 ohms in and out. 

MODEL TK-5117 TUBE KIT for above, consists of 2 each 
type 5879 and 2 each type 6V6 metal tubes. 

MODEL AM-5117 AMPLIFIER LESS TUBES, same as mode l 
AM-5117 .but Jess tubes. 

MODEL TRY-5017 TRAY for above, with plug socket 
comp lete. 

MODEL MTR-506 TUBE CHECK METER 
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THE 5000 SERIES RACK MOUNTING DETAILS 
Comp lete mounting accesso ries are avaibb le for the 

5000 Series. Th ey con sist of the 1VI0dcl s TRY-5016 
and TRY -5017 Mou ntin g Tra ys for the Models AJ\11-
5116-B and AM-5117 Amplifiers; /Vlodels TRY-5017 
and TRY-5019 Mounting Tra ys for th e iV!odels 
PS-5208-A and PS-5206 powe r supplie s respectively . 

The rack mount ing assembly for the miniature 
plug-in in 5000 Series is the Model J\ff-5010 Mo unt
ing Fram e whic h occupi es only 3 ½" of standard 
equipment rack space. This frame can accommodate 
variou s comb inat ions of the 5000 Ser ies as show n 
below. 

REMOVABLE MOUNTING TRAYS 
All mountin g trays are supp lied wit h go ld-plated 

receptacles for mating " ·ith th e plug on the ampl ifier 
or powe r supply . In addit ion, all mountin g trays arc 
pro vided with a. lock ing clip to preve nt upwa rd 
lift of the unit until plug is disengaged . Gro unde d 
tabs are provided to assure positive electrical ground . 

T he model MF-5010 Mounting Frame allows tra y 
installation from the fro nt or back of the rack. The 
PLUG-IN Mod el FP-5032 fr ont Pane l is available 
as a fr ont cover for the MF-50 10 Fram e. 

In th e illustrat ion above , tra ys arc mounted for a. 
combinati on of thr ee pre -amplifi ers AM-5 116 or AM-
5116-B, one program amp lifier AM-5 117, or Levcl ine 
AM -530 1 and one PS-52 08 -A po we r supp ly . 

CONSTRUCTION 
All mountin g tra ys arc made of 18 gauge steel with 

light grey baked enamel finish. The Mod el MF -5010 
Frame comb ines heavy 14 gaug e side bracket s firm ly 
we lded to a 16 gauge rig idized meta l base, bot h finish
ed with light gray baked enamel. 

CABLING 
Cabling may he run in the space adjace nt to the 

plug receptacle s, either at th e front or rear of t he 
MF-50 10 Fra me. Comp lete accessibi lity for w irin g 
to receptacle pins is offered by rec essed tn1y and 
fram e const ru ct ion. 

I 
MF-5010 
MOUNTING TRAY 

·-
MF-50 10 MOUNTING TRAY 
WITH FP-5032 MAT PANEL 

POSSIBLE TRAY COMBINATIONS ON A 
MODEL MF-5010 MOUNTING FRAME 

TRY-5016 TRAY TRY-5017 TRAY TRY-5019 TRAY 
11 0 0 

0 6 0 

0 0 2 

9 1 0 

7 2 0 

5 3 0 

3 4 0 

I 5 I, 0 

0 3 I 

GENERAL SPECIFICATIONS AND ORDERING INFORMATION 
I 

I 
MODEL TRY-5016 MODEL TRY-5017 MODEL TRY-5019 MODEL MF-5010 MODEL FP-5032 

MTG. TRAY MTG. TRAY MTG. TRAY MTG. FRAME FRONT PANEL 
FOR USE WITH AM-5116 AM-5117, AM-5301 PS-5206 TRY-5016 MF-5010 

AM-5116-B PS-5208-A TRY-5017 
TRY-5019 

DEPTH 9¾" 9¾" 9¾" 13" 

WIDTH 1-1½" 2¾" 7½" 19" 19" 

HEIGHT 2½i" JlK/' I ¾" 3%" J 1S/ ,, 
/ J2 

WEIGHT 6 oz. 7½ oz. I lb. I oz. 4 lb. 14 oz. 11 lb. 8 oz. 
SHIPPING WEIGHT I lb. 2 lbs. 2 lbs. 6 lbs. 13 lbs. 17 
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THE MODEL AM-5301 
LEVELINE AMPLIFIER 

+ 37 dbm OUTPUT (6 WATTS) 

INTRODUCTION 
This new limit er amplifier is a MlNIA TtJRE 

PL UG -IN unit which acts as an automa tic averag ing 
or as a peak level amplifier in TV-Broad cast , Micro
wave, Recording and Indu strial Sound appl ication s. 
It operates wit h a push-pull variable gain input stage 
driving a 2 stage push-pull program amplifier. Silicon 
rectifier s provide bias to regulate gain of the input 
stage. Decals are furnished to convert a VU meter to 
a Gain Reduction Meter. 

Maximum program variations up to 30 db can be 
controlled, thus relie ving studio personnel of many 
exact ing level adjustment s. In recordin g, this unit al
lows higher signal-to-noise ratios by loading the tape 
or disc; thus the engineer is not required to anticipate 
over loads . This anticipation results in lower signal 
to noise and lower maximum levels than tho se ot her
wise possible. The unit is equ ipp ed with a chassis 
control to set limitin g and compress ing action, along 
with a metering jack. 

For recording use, accessories ar e available which 
include an extension bias meter and a thr eshold con
trol , allowing continuous ly variable control of limit
ing during the program with co nsole pane l accessibil
ity. 

APPLICATIONS 
EXPANDER-COMPRESSOR - With an avernge progra m ma
teria l level sufficient to produce 15 db of gain reduc 
tion , the output signal w ill be compre ssed for incoming 
signals exceedi ng 15 db, and expanded for incoming 
signals below 15 db. Exce llent for background music 
applicat ions where the dynamic range shou ld be com
pressed. 

AUTOMATIC MASTER GAIN CONTROL - Simply replace the 
program amplifier by plugging in the Leveline Amp li
fier; the Ai\!1-5301 Leveline Unit repla ces directly an 
AM-5117 used as a pro gram amp lifier or as a monitor 
amplifier of 6 watts by emp loying the same strapp ing 
used for the AM-5117. 

_n-;;::: 
vto• tl 
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AUTOMATIC LEVEL CONTROL FOR A REMOTE LINE --- The 
Leveline units permit unattended operation of the re
mote line. 

AUTOMATIC CONTROL OF LEVEL DIFFERENCES BETWEEN 2 OR 
MORE PROGRAM SOURCES - Contro ls difference s between 
turntab les, projectors, network program s and micro
phone preamplifier sources. 

USE AS A "DUCKER" - The AM-5301 permits auto
matic "duckin g '>. A program can be automatica lly 
lowered the recommended 8 db ( one- hal f loudn ess) 
to allow an announcer to overide without apparent 
program interruption. The announcer .begin s to speak, 
and the background automatica lly lowers whi le allow
ing full annou nce level. 

USE AS A NORMAL PROGRAM AMPLIFIER - If the Console 
Panel Acce ssory Co ntrol s are not emp loyed, turn ing 
off the integral chassis bias limitin g contro l allows 
operation as a convent ional program amp lifier; other 
wise, regulating the conso le accessory bias limitin g 
control to extreme "Hig h" will accomplish the same 
action. 

ELECTRICAL CHARACTERISTICS 
GAIN: 

INPUT SOURCE: 

IMPEDANCE: 

OUTPUT POWER: 

OUTPUT NOISE: 

53 db with 600 ohm input sourc e 

125 to 600 ohms 
balanced or unbalanced 

See chart on page 15 
for proper loading resistor 

+3 7 dbm when strapped for monitor, 
+26 clbm strapped for Leve line 
operation. 

Unwei ghted, equ ivalent to an inpu t 
signal of -110 clbm or less over 
the band 20 - 20,000 cps 



FREQUENCY RESPONSE: ± .5 db 20-20,000 cps 

DISTORTION: Less tha n 1 % at + 36 dbm 
ope rating level s including 
compression . Less th an .5 % at 
+26 dbm 

COMPRESSION RATIO: Adju sta ble from t. 6 :1 to 5 :1 
over a 30 db range at input 
with 4 :1 being opt imum 

ATTACK TIME: 11 Mill iscconcls as supplied; resistor 
change permit s lowering in increments 
down to 100 micro seconds. 

RELEASE TIME: 

TUBE COMPLEMENT: 

BIAS RECTIFIER: 

For 63 % recove ry, .5 seconds in "dual" 
position; 3 second s in " average" 
position . 

1 - 12A Y7 -select (Langevi n Model 
TUS-12AY7) 

1 - 6ES8 Variable Ga in Inpu t 
Amp lifier (Langev in Mode l 
TUS -6E S8) 

2 - 6005 5 Sta r Ou tput Amplifiers 
(Langevin Model T US-6005) 

2 - Silicon Bias Rectifi ers 

POWER REQUIREMENTS: 6.3 Volts ac or de at t. 5 amp eres; 
300 vdc at 90 ma str apped for monitor; 
50 ma str apped for Levelline opera tion 

MECHANICAL SPECIFICATIONS 

MOUNTING TRAY: 

FINISH: 

WEIGHT: 

SIZE: 

METER 

RESISTOR 

Lan g evin M odel TRY-5017 

Light gra y baked ename l over 18 
gauge bonde rized ( ru stpro ofed) 

steel 

4 lbs. net, shipp in~ 5 lbs. 

Length 10!4 in., wid th 2% in., 
height 3 in. 

OPTIMUM Br VOLTAGE 

D9M IOY 17V 22-IV JOV ~OV 

'C'U t'\jn _ 111 

· JOH-H-+- l- l-+-l-+- H-: 11:-+-11-1-H~ c-l--;H?! C .. 
H-1-+-f- H --+-+-H·-t- ~ 32 

• 10 +-+-+-+-+-+-,_._t-rt ·-f • ~ 

42 - ·" 

· 10 /. 

y 

- 10 H-h L/iY- H-H-H-l-+-H-H-H-H-H-H-H-H-1-H~--+-,1-+-H-H 

- 10 

- 60 40 - 30 - 10 

RECOMMENDED ACCESSORIES 
Model MTR-507 Bias V oltmet er 
Model TRY-5 017 Mounting T ray 

- 10 6 - 0 

- 6 ~ MAX. INPUT 

Model VR-112 lOOK Exte nsion Bias Contro l 
Model TK-5 301 T ube Kit 

ORDERING INFORMATION 
MODEL AM-5301 LEVELINE AMPLIFIER, c omplete, w ith 

tubes, weight 4 lbs. net , shpg. 5 lbs. 

MODEL AM-5301 LEVELINE AMPLIFIER LESS TUBES, same as 
above but less tubes, 

MODEL TK-5301 TUBE KIT for above, consisting of 1 each 
(Langevin Model TUS-6ES8 ), 2 each 6005 5 star 
(Langevin Model TUS-6005 ) and 1 each 12AY7, 
select, (Langev in Mode l TUS -12AY7 ) . Weight, 
net ¼ lb., shipping ½ lb. 

MODEL MTR-507 BIAS VOLTMETER, special scale marked for 
optimum operat ing point of AM-5301 Leveline 
Amp lifier. Pane l size is 1 13 / 16 in. rou nd open ing 
for rear panel mount, 1 ¼ in. square overa ll, depth 
is 1 ¼ in.; reading is 0-70 vdc, weig ht 3 oz. net, 
shipping 10 ozs. 

MODEL VR-112 100K continuousl y variab le moulded 
compositio n resistor for panel mount bias limiting 
control of AM -5301, includ es kno b but no dial , 
weight 4 oz. nee, shipping ½ lb. 

MODEL TRY-5017 MOUNTING TRAY for above, with plug 
socket complete . 19 



SELECTOR 
KY-1044-H KEY 

600!l TERM RES 
TYPICAL ,____...,] MICROPHONE CHANNEL, TYPICAL -

ADD MORE TO SUIT AND INCREASE 
FNT-6 NETWORK TO CORRESPOND 

150!1 RWW-150!1 LOAD fOR 
MIC-2 "'OFF" POSITION 

.------ -- - -- TO: LEFT CHANNEL COMBINING 
NETWORK· 

,---------- TO: CENTER CHANNEL COMBINING 
NffiVORK 

:: \8 RC 

UNLOADED 
INPUT
TYPICAL 

ON OUTGOING CABLES, MICS, ETC. 
SHIELD CONNECTS TO 

TERMINAL BLOCKS IN CONSOLE 

ECHO-SW 
I. BEFORE MX-111 
2. AFTER MX-111 
CENTER POSITION: 

ECHO "OFF" 

ECHO SW 

ECHO SW 

HRANSMISSION OR SYSTEM GROUND 

4 

E0-251-A 

PGM EQ 

ECHO SEND, MX-201 TYPICAL FOR 6 

TO EQUIPMENT 

FNT-6 
NETWORK 

RIGHT CHANNEL } 
COMBINING NETWORK TYPICAL 

MASTER EQ-255-A EQ.255-B 

t 
POINT "X" MX-602 

I 
l BOOSTER OK HERE INSTEAD 
OF BOOSTER ON EACH MIC 

CHANNEL WITH SOME 
IMPAIRMENT OF 

SIGNAL/ NOISE RATIO 

FNT-6 NETWORK FOR ECllO 

AM-5116-B 

1-------- - ----i PRE '>---- - -

= 18 

RECOMMENDED WIRING ANO GROUNDING 

I 

=2 RUBBER COVERED TO COLD WATER PIPE- IF CONSOLE CONNECTS TO A RACK OR OTHER SYS· 
CONSOLE GROUND REFERENCE POINT ..J... TEMS, DO NOT CONNECT THIS GROUND REFERENCE POINT TO PIPE OR EARTll 

- GROUND PROVIDED THAT THE OTHER EQUIPMENT IS GROUNDED TO PIPE: 
':" RUN =2 GAUGE WIRE FROM THIS GROUND BAR TO THE HIGHER RANKING 

EQUIPMENT GROUND BAR . 

TYPICAL MICROPHONE CHANNEL AS IN SCHEMATIC ABOVE 
(ECHO NOT SHOWN FOR CLARITY) 

..-30 - ---- -- - -------- ---- -- - --- -- - - -- --- -- - - -- -- - - -- - --- - -
-'-20 
+10 -- ------- - - - - ----- --- -- ---- - - - - ~--~rn""2"'s1'"'Ac----- -- - - - - -- - - - - -

o --- -- - ----- - - --- - - - -- MX-111- - -- - - -- 1- ++·oS- - i4 LOss·-------- -- -- - --
--- - - ----- -------- ---6 DB LOSS - IO - 6 LOSS 10 OB LEEWA;;;Y-- - - -- - t 75"11'6·0B-~1""-":l9~Lo,:EV~E!"'L--------..- FNT-G 

O 1-- 16-LOSS- ---- 2 16 , BST , 
- 30 AM- 1 3l- LEVEL -1;;;;;;;:J HCHO SW LOSS ~'. - 2s-LEVEL 

- 4o 5116-B 1 - 35 LEVEL 
- 50 --------- - PRE- +-, - -- -- - -- -- --'-'--.;:.c._=---- - - - - - - - -- -- - -- - - - - - ----
- W •M~IC.-.L~~E~L------~ - -- - -!---------- - -- - --- ------------ - ----- - -----



VU METER CAN BE 
Sl'IITCHED TO SHOW 
GAIN REDUCTION, 

SAVING ONE METER 

GAIN REDUCTION 

VUP-34 ( ) 
METER PANEL 

>-- --~----,,.._-~ ~\\'fo1G1~~L 

AM,5301 
LEVELINE 12 db 

BUS 

TAPE 

MONITORS 
ETC. 

Mlf 

MIC-2 TERM RES FOR 
"Off" POS 

SEE DETAIL 

TYPICAL MICROPHONE CHANNEL 

MODERN PRACTICE UTILIZES PUSHBUITON 
SELECTION OF EACH MICROPHONE FOR LEFT. 
CENTER OR RIGHT CHANNELS. IF 15 MICRO
PHONE CHANNELS ARE DESIRED A TOTAL OF 6 
15 CIRCUIT COMBINING NETWORKS ARE RE
QUIRED ALLOWING THE ECHO FOR EACH MI
CROPHONE TO BE SWITCHED WITH IT THROUGH 
2 GANG PUSHBUTIONS. 3 IN ALL. FOR EACH 
MICROPHONE CHANNEL. 4th BUTTON IS RESET 
TO "Off." 

PRE 

PUSH BUTION SELECTION FOR STEREO 

MIC CHANNEL SELECTOR 
PUSHBUTTONS (EACH IS 
2 GANG TO CARRY ,ECHO) 

200!l MX-111 200H BST 

MIC CHANNEL, TYPICAL -

F;J E0-251-A 
[!j PGM EQ . 

FNT-3 
COMBINING 
NEnVORK 

16" 

"OFF" 
• RESET· GREEN 

• LEFT-BLUE 

• CNTR · WHITE 

• RIGIIT · RED 

·'r/.:· MX-201 
'·\'.J.·' [~~~ 
! ,OFF 2 ECHO 
0 SWITCH 

ul MX-111 [U MIXER 

~ ~ l ½" 

15 CHANNELS 
ACROSS FOR 
22½" SPREAD 

20 WATI 128XA AMPLIFIER 

~ SPKR 

PWR 
ECHO PRE 

TYPICAL ECHO SWITCH CIRCUIT 

VUP-34 ( ) 

ECHO 
SPKR 

DOD ·•· · .,,• 

NOTES: 

1. GROUND THE SHIELD OF A CABLE AT ONE END ONLY! 

2. CONNECTION BETWEEN ONE SYSTEM AND ANOTHER MUST BE 
HIROUGH TF-602-C LINE TO LINE COILS FOR ISOLATION, OR ONE SYS
TEM MUST OUTRANK THE OTHER AND SUPPLY THE EARHI GROUND. 

3. FOR CONSISTENCY - WHEN CABLES APPEAR BETWEEN TERMINAL 
BLOCKS OR STRIPS ANO JACKS. GROUND THE SHIELD AT THE JACK. 
IF THE CABLE APPEARS ON A TERMINAL BLOCK OR STRIP BUT NOT 
AT JACKS GROUNO AT THE TERMINAL BLOCK OR STRIP. 
FOR CABLES BETWEEN PIECES OF EQUIPMENT, FOR EXAMPLE, AMPLI
FIERS. HI AND LO PASS FILTERS. ETC .. TIE THE SHIELO THROUGH A 
SEPARATE WIRE TO THE MAIN GROUND BAR IN THE CONSOLE OR 
EQUIPMENT. 

4. MAKE CERTAIN THAT SHIELDS NEVER CARRY SIGNAL NOR CURRENT . 

. -..di!' FNL-lOO{lOf------....:.: LE:.:.V:.:Elc..,...c.· ::,28c.,·~·--~- =-- --I L!L===ll"-- -________ _ ____ _ ________ _ _ _ _ _ __ ...._7is" JO DB PAD LOSS 1 20 DB I 

' :O\~ls __________ __ ___ __ ....__-!~53-:- + s- LEVn -------- --.......::.LE::;~.:.:./:.::Y ____ _ 

10 DB LEEWAY EQ-255-A EQ-255-B _ ______ _ -l-:-:-:-:,;;c~-- -- - - - -- --- --=M l::::XE:::R::..S _ __ _ _ 
NO LOSS NO LOSS AM-53011 I I 

3HEVEL 
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HIGH VOLTAGE POWER SUPPLIES 

T he Langevin Model PS-205-C Pow er Supplies arc 
silicon r ec6ficr type unit s providing a maximum of 425 
ma at 300 volts for plate power, and two sources of 6.3 
voles at 8 ampe i·es each for filament power. Show n 
also are the PS-5208-A and PS-5206 units w hich 

MODEL PS-5208-A 

INPUT: 105 to 125 vac, 50/ 60 cycles 

DC OUTPUT: 300 volts, 90 ma continuous 

OUTPUT Less than 10 millivolts@ 

RIPPLE: full load 

AC OUTPUT: 6.3 volts, 3 amperes continuous 

RECTIFIER OR TUBE 1 type 5Z4 
COMPLEMENT: 

POWER 100 va @ full load 
CONSUMPTION: 

SIZE: Length 10¼ in., width 2¼ in., 
height 3 in. 

WEIGHT: 6 lbs., 5 oz. 

SHIPPING 6 lbs., 13 oz. 
WEIGHT: 

FINISH: Light gray baked enamel over 
20 gauge bonderized 
(rustproofed) steel 

MOUNTING: Plug-in, Langevin Model TRY-5017 
Mounting Tray 

TRAYS: TRY-5017 

occ up y 0111:,1 3 ½ inches of rack height. These po,, ·cr 
supp lies have been designed for use wi th the Sta ndard 
l ,angcv in plug -in am pli fiers and pr e-am plifiers or equiv
alen t . 

PS-5206 

105 to 125 vac, 50/ 60 cycles 

300volts,2 10 ma continuous. 
!A 275 volt tap is provided which 
will furnish up to 70 ma continuous. 
However, the sum of the simul
taneous currents at 300 volts and 
275 volts must not exceed 210 ma.) 

Less than 10 millivolts@ 300 volt 
lap. Less than 2 millivolts@ 275 
volt tap 

6.3 volts, 6.5 amperes continuous 

2 type 5Z4 

160 va@ full load 

Length 9¾ in., width 7¾ in., 
height 3¼ in. 

17 lbs., 6 oz. 

18 lbs. 

Light gray baked enamel over 
16 gauge bonderized 
(rustproofed) steel 

Plug,in Langevin Model TRY-5019 
Mounting Tray 

TRY-5019 

PS-205-C 

105 to 125/2 10 to 250'vac, 
50/ 60 cycles 

2 Section Filter: 425 ma max. @ 
220 to 300 volts. 3 Section Filter: 
150 ma max. @ 180 to 260 volts. 
Total current drain-425 ma max. 

2 Section Filter: Less than 25 
millivolts, full load 
3 Section Filter: Less than 1 
millivolt, full load 

2 transformers, 6.3 volts at 
8 amperes each transformer 

silicon diodes 

350 va@ full load 

Length 18¾ in., width 8¾ in., 
height 10¼ in. 

52 lbs. 

70 lbs. 

Light gray baked enamel over 
16 gauge bonderized 
!rustproofed) steel 

Rack; mat panel supplied 



MODEL 1-C AUDIO PEAK CLIPPING AMPLIFIER 

• 

(.. 

FEATURES 

High intelligibility through shaped response curve 
As much as 15 db of clipping 
Up to 32 times effective power from transmitter 
Almost 4 times signal loudness 
Compact and Self-Powered 

= 
:: 

The Model 1-C Audio Peak Clipping Amplifier is used to give 
a higher average percentage of modulation and to improve the 
intelligibility of international shortwave radio broadcasting pro
grams. It includes a circuit which effective prevents over
modulation of the transmitter through a peak clipping action. 
The frequency response characteristics and clipping action 
are combined to produce higher intelligibility by increasing the 
amplitude of consonant sounds relative to vowel sounds. 

FOUR FILTERS CONTROL FREQUENCY RESPONSE 

Four filters are incorporated to produce the desired curve 
shape to the frequency response characteristic. An RC network 
droops the low frequencies 8 db at 50 cps, decreasing dis
tortion due to clipping at these frequencies and improving 
intelligibility. The second network is m-derived and cuts off 
sharply above 7 kcps. This restricts the bandwidth of the 
radiated signal, diminishes interference on adjacent channels 
and potential higher order harmonics which may arise from 
the clipping action. The third filter is a pre-emphasis network 
which increases response from 2 to 7 kcps, with a crest at 
4800 cps. The result is a response which is complimentary to 
the average energy curves for voice and music as published 
by Fletcher and others. The fourth filter, following the clipping 
action, assists the second filter in suppressing the balance of 
an')! higher order harmonics and transients which might cause 
interference on adjacent channels. 

While it is recognized that this method of increasing 
effective modulation and intelligibility results in harmonic dis
tortion, its application to international broadcasting is not 
objectionable when contrasted with distortion developed by 
transmission paths and average receivers. 

\ 

SPECIFICATIONS 

Gain: 66 ± 2 db at 1000 cps 
Input: bridging or matching 600 ohms 
Output Impedance: 600 ohms, balanced or unbalanced 
Output Power: + 24 dbm, at point of clipping, with output 

attenuator at zero attenuation 
Noise: - 50 dbm 
Distortion: Less than 6% total harmonic distortion with 1 kcps 

at point of clipping; less than 1.5% 5 db below point of 
clipping 

Frequency Response Characteristic: 8 db down at 50 cps, flat 
at 1000 cps rising to + 10 db at 4800 cps, down 12 db at 9 
kcps and down 50 db at 10 kcps 

Tube Complement: 5 each 6SJ7, 2 each 6V6 and 1 each OD-3. 
Unit is furnished with added spare set of tubes 

Power Requirements: 105-125 vac at 9a, 40-60 cps; 210-250 
vac at 4.5a, 40-60 cps 

Mounting: Recessed panel type for rack or equipment cabinet; 
front panel hinged to chassis; 10½" rack multiple 

Weight: 60 lbs. shipping (wooden crate) 
Finish: Light gray 

ORDERING INFORMATION 
Model 1-C Audio Peak Clipping Amplifier, complete with 
tubes, additional spare set of tubes and full instructions for 
set-up and operation. 23 
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MAJOR POINTS TO CONSIDER 
IN CHOOSING 
POWER AMPLIFIERS 

WHAT CONSTITUTES A GOOD AMPLIFIER 
In the earl:,' dc,·clopment of an:-· art the establish

ment of standard s serves to dete r prog ress. T he 
design, develo pment and manu facture of amplifiers 
is no cxcc prion, for no\\·hcre do spec ifications atta in 
meaning " ·ithout confu sing qua lificat ions. T his is 
espec ially tru e " ·here th e co nsum er compare s the 
data sheets of one amplifi er manufa ctu rer w ith an-

. other and att elllpt s a decision on the basis of range 
response, po\,·er ou tput, distortio n and pr ice . 

Fo r th ese con siderations do not deliver a c lue to 
quality, reliability and value. Such facto rs are t he 
most di fficult fo r th ere are no measurin g instrument s 
calibrat ed in th ese terms. 

But the discrimin at ing user kn ows th a.t so!llewherc 
goo d, reliable ampli fiers at a fair pri ce are pro duced. 
Langev in, fo r thirt y five yea rs, has reco gnized thi s 
demand - and takes this opp ort uni ty to tell y ou some
th ing about its pro duct. 

LANGEVIN AMPLIFIERS ARE RELIABLE 
They Run Cool 

T he cncmv of reliabilitv is heat. Lange vin powe r 
amplifiers are large , well \ICnti lated and run COO ] on 
co ntinu ous, yea r in , year out dut y cy cle. T ransfor
mers are t\\·o to four times the size of th ose used in 
other ampli fiers of co mparable powe r, and prov ide 
hig h cffic ien"y and generou s heat dissipation. Wir e 
sizes arc 2 or 3 guages large r than usual; insulat ion 
is rated at 180 degre es centi grade instead of the ordi
nary 120 deg rees. 

SECURITY COUNCIL CHAMBER UNITED NATIONS 

They Have Long Life 
Th e best co mpo nent s available arc used in La nge

vin amplifiers: Allen Bradle y potenti omete rs, Sp rag ue 
cond ensers, W ar d Leonard and A llen Bradl ey resistors 
in import ant circ uits. 17ilte r capac itor s arc ah, ·ays 
op erat ed fa r below th eir usual rat ing . 

LANGEVIN AMPLIFIERS ARE VERSATILE 
In the succee din g pages yo u find proo f of versa

tilit y. Thi s means t hat Langev in amplifi ers g ive good 
value, for t he variou s accesso ries, modificati on group s 
and multiple input pane ls avai lable g uaran tee the 
com plete ful fillment o f the fun ction yo u requir e. 
Wh eth er th e amplifier is fo r monit o ring, wir ed mu sic 
insta llations, hig h qualit y publi c address or musicast
ing, yo u find full acco mm odation to your need w ith
out paying for excess cir cuit s that yo u cann ot use. 

LANVEGIN AMPLIFIERS HAVE QUALITY 
You take w ide-ra nge, disto rti on-fr ee response at 

low or high pow ers fo r g rant ed w ith these ampli fiers, 
fo r the ratin gs are ultra-co nservat ive. Langev in am
plifiers perfo rm not only on t he test ben ch with re
sistive loads, but und er dy namic opera tin g conditi ons 
w ith reacti ve speaker loads, high or low capac ity , 
wit h or w ith out th e load co nnec ted. Ph ase shift is 
kept low and the y w ill not oscillate und er adv erse 
co nditi ons. 

Th ese amplifi ers fulfill y our expect ations. 



LAN G E V I N M U S I C AS T 8 WA TT A U D I O AM P L I F I E RS 

LOW Z MICROPHONE AMPLIFIER 
DISC PLAYBACK AMPLIFIER 
HIGH Z INPUT AMPLIFIER 
MONITOR BRIDGING AMPLIFIER 

• SELF-CONTAINED POWER SUPPLY 
• 4 INTERCHANGEABLE INPUT PANELS 
• POWER OUTPUT OF 8 WATTS 
• CONTINUOUS DUTY CYCLE 
• COMPACT 
• RUGGED CONSTRUCTION OF 16 GAUGE COLD ROLLED 

STEEL CHASSIS 
• PLUG-IN TYPE CONNECTORS 

Specifically designed for th e highest qualit y sound 
systems the Langevin AM-138 Series Amp lifiers pro
vide low noise, low distortion perfor mance over a wide 
frequency range. Spec ial design feature s conta ined in 
these amplifier s case the task of the audio engineer 
in creat ing newer and superi or sound systems. 

All the amplifiers in the AM- 138 Series have self
contained power supply . They featu re 4 interc hange
able input panels. Taps on the output tran sformer 
for the entire AM-138 Series permit easy match ing 
at 4, 8, 16, 150, and 600 ohm s. 

Small and compact, these amplifiers can be mount ed 
in consoles and cabinets or dir ectly in a monitor speak
er housing. Wh ere severa l AM-138 Apipl ifiers arc 
required , as in a rack installati on, as many as four 
may be mounted on a stand ard Langevin MF-10-B 
Mounting Frame. 

The overa ll constmction of the AM-1 38 Series 
Amplifier s adheres to the usual Langev in standard 
of quality. 

Th e Langevin AM-138 Ser ies Audio Amp lifiers 
are indispensable w here ever fine sound repro duction 
is specified. 

ACCESSORIES PROVIDED 
Along with the AM-138 Series Ampl ifiers are pro

vided the follow ing accessories: 
1 - Miniature ty pe Hubb el plug recep tacle for sup

ply ing the ac to the uni t. 
1 - 4 pin Jones Connector and cove r for the out

put stage. 
1 - 10 pin Jones Connector and cove r for the in

put stage. 
T hese accessories are automa tically provided w ith 

the Mode l AM -138 Series at no add itional cost. 

,-t' 

WITH INPU, 
PANEL INP-G 

SHOWN 

PERFORMANCE CHARACTERISTICS 

0 

0 

HARMO N IC DISTORTIO N: All model s: Jess than 
2 .0 %, 50 to 15,000 cps at +3 9 dbm. 

AM·138S-G LOW Z MICROPHONE AMPLIFIER: Includ es pre-
amplifier input for low impedance microphones . 

SOURCE IMPEDANCE: 30, 150 , 250, 600 ohms. 
GAIN: 104db, 600 ohms input , 600 ohms output at 1 kc. 
OUTPUT NOISE: -63 db below full output . 
RESPONSE: ±1.5 db 30 to 15,000 cps. 

AM-138S-K DISC PLAYBACK AMPLIFIER: Inc I u de s pr e -
amp lifier equa lized for GE or Pick ering ty pe pick
ups. 

SOURCE IMPEDANCE: 6800 ohms. 
GAIN: 75.3 db brid ging 600 ohm s at 1 kc. 
OUTPUT NOISE: -52 db below full output . 

AM·138S-L AMPLIFIER WITH HIGH Z INPUT: Includ es pre
amp lifier input for high impedance microphones 
or crystal p ick- up . 

SOURCE IMPEDANCE: 1 mego hm. 
GAIN: 77 db bridgin g 600 ohms at 1 kc. 
OUTPUT NOISE: -63 db be low full outp ut. 
RESPONSE: ± 1.5 db 30 to 15,000 cps. 

AM·138S-M MONITOR BRIDGING AMPLIFIER: Inclu des an in-
put panel designed for bri dging or cueing. 

SOURCE IMPEDANCE: 150 , 600 , 5,000 and 20,000 ohms. 
GAIN: 58 db, 600 ohm input, 600 ohm output at 1. kc. 
OUTPUT NOISE: -76 db below full output. 
RESPONSE: ± 1.0 db 30 to 15,000 cps. 25 
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ORDERING INFORMATION 

MODEL AM-138S-G LOW Z MICROPHONE AMPLIFIER, c o m -
plete w ith tubes, 

MODEL AM-138S-G LOW Z MICROPHONE AMPLIFIER LESS TUBES, 
same as model Al\ l-138S-G Lo\\" Z Microp hone, 
Amp lifier but less tubes 

MODEL AM-138S-K DISC PLAYBACK AMPLIFIER, co m p lete 
with tube s, 

MODEL AM-138S-K DISC PLAYBACK AMPLIFIER, LESS TUBES, 
same as mode l AM-138S-K Disc Playback Amp li
fier, but less tubes, 

MODEL AM-138S-L AMPLIFIER WITH HIGH Z INPUT, 
complete wit h tube s, 

MODEL AM-138S-L AMPLIFIER WITH HIGH Z INPUT, LESS TUBES, 
same as model AM-138S-L Ampl ifier with high Z 
input, but less tubes, 

MODEL TK-138S-L TUBE KIT, fo r AM -138S- G , K and L, 
consists of 2 each 6V6GT (Langevin TU-6V6GT), 
2 each 12AX 7 (Langev in TU-12AX7) , and 1 each 
5Y3GT ( Langevin TU-5Y3GT). ·weight, Net, 
¼ lb.; shipping ½ lb. 

MODEL AM-138S-M MONITOR BRIDGING AMPLIFIER, 
comp lete with tube s, 

MODEL AM-138S-M MONITOR BRIDGING AMPLIFIER, LESS TUBES, 
same as model AM-138S-M Monitor Bridging 
Amplifier, but less tubes, 

MODEL TK-138S-M TUBE KIT fo r above, consists of2 each 
6V6GT (Langevi n TU-6V6GT), 1 each 12AX 7 
(Langevin TU-12AX7) and 1 eaclr5Y 3GT (Lange
vin TU -5Y3GT). We ight, Net, ¼ lb., shipping 
½ lb. 

MODEL AM-138S BASIC AMPLIFIER, less tub es and input 
panel; requires approp riate input panel I TP-G , 
INP-K, INP-L, or INP-M as listed below and ap
propr iate tube kit. 

MODEL rU-12AX7 TUBE KIT, consists of one type 12AX7 
T ube (Langev in TU- 12AX 7) for Models INP-G, 
IN P-K and INP -L input panels above. We ight, 
Net, 3 oz.; shipping, 6 oz . 

MODEL MF-10-B MOUNTING FRAME, for rack mounting up 
to 4 model AM-138 Series Amp lifiers. Weig ht, Net, 

26 5 ½ lbs.; shippi ng, 9 lbs. 

MECHANICAL CHARACTERISTICS 
SIZE: Lengt h, 12 ¾ in., width, 3 ¼ in., height, 5 ¼ in. 

WEIGHT: 13 ½ lbs. net, 15 lbs. shipp ing. 

FINISH: Light grey baked enamel over 16 gauge bon
derized (ru stproofed) steel. 

MODEL INP-G LOW Z MICROPHONE INPUT PANEL, for mode l 
AM-138S basic ainp lifier, less 12AX7 tube, weig ht, 
net ¼ lb., shipp ing, ½ lb. 

MODEL INP-K DISC PLAYBACK INPUT PANEL, has necessary 
gain and equa lization for magnetic pick -up, for 
mode l AM-138S basic amp lifier, less 12AX 7 tube . 

Weight, Net, ¼ lb.; shpg., ½ lb. 

MODEL INP-L HIGH Z INPUT PANEL, has necessnry gain for 
high Z microp hones or ceramic and crystn l p ick-up, 
for mode l AM -138S basic amplifier, less 12AX7 
tube. Weight , ¼ lb.; shpg., ½ lb. ... ~ 

MODEL INP-M MONITOR BRIDGING INPUT PANEL, in cludes 
transfom1er , no tube req uired, for model AM -138S 
basic amplifier . 



LANGEVIN MUSICAST 20 WATT AUDIO AMPLIFIER 
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MODEL AM-128X SERIES SOUND SYSTEMS EQUIPMENT 
The Langevin Mode l AM-128X Series Amp lifiers 

are 20 watt unit s designed for high qua lity sound 
systems. Quiet, low distortion performance over a 
wide frequency range at rated power output high
lights the electrica l chara cte ristics w hich make these 
ampli fiers desirable where fine sou nd reinforcement 
or reproduct ion is required. 

DESIGN FEATURES 
Design featur es of the Model AM -128X Series make 

these amp lifiers adapt able to the var ied requirements 
of soun d installations . T hese features inclu de seven 
interchangeable input pane ls as shown on page 24-,5. 

Taps on the output tran sfor mer per mit matc hing 
the amp lifier output to any load imped.mce from 1 
to 1,000 ohms. 

T he low output noise characte ristic and low in
terna l output impedance of th ese unit s make them 
ideal for use as the power uni t to drive a low imped
ance bus across which many power ampli fiers can 
be bridged in large sound installations. 

Good regu lat ion of out put is provided in the Lange
vin AM- 128X Series by very low interna l outp ut 
impedance; the change in outpu t level from a con
dition of "no load" to a conditi on of "fu ll load" is 
on ly 1 db. As measured w ith a comp lex wave form 
such as speech or music, the int ern al output imped
ance averages about 1/6 of the nominal load im
pedance. 

IDEAL FOR MUL Tl-CHANNEL STEREO 
It has been shown in the literature that a level dif

ference of only 3 db betwee n right and left sound 
sources is enoug h to co mplete! y displace th e apparent 
source from one side of the sound field to the ot her . 
In these amp lifiers, whet her used in 2 chan nel or 3 
3 channel arra y, Langevin gange d and detented at
tenuators can be used as volume co nt ro ls to give abso
lute tr acking at all level setti ngs. 

On tho se input panel s providing bridg
ing inputs and IO\\·er , standa rd ganged Lang evin step 
type atten uators arc to be fou nd in thi s catalog ue for 
any impedance desired, either fo r bridging or 60(J 
ohms and lowe r. Trimming of t he amplifiers for ac
curate balance can be accompli shed by inserting a 
Lang evin Model VR-1 11 cont inuou sly variable cali
bration co ntro l in ser ies with 1 leg . See atte nuator 
sect ion. 

ELECTRICAL SPECIFICATIONS 
Spec ification s vary on this series of amplifiers ac

cordi ng to the input panel empl oyed. Listed in this 
sect ion are tho se spec ificat ions co mmon to all com
binations of input panels and the AM- 128X Basic 
unit: 
LOAD IMPEDANCE: Nom inal 2, 8, 16, 32, 150 , or 600 

ohms. 
OUTPUT POWER: Output level 43 vu (20 wa tts). Total 

rms har monic distort ion 50 to 15 ,000 cycles, Jess 
t han 2 %. 

TUBE COMPLEMENT: 1 type 6SJ7 , 1 type 6V6GT , 2 type 
6L6GA and 1 type 5U4G. 

ADDITIONAL SPECIFICATIONS FOR MODEL AM-128X AMPLIFIER 
WITH PRE-AMPLIFIER INPUT FOR LOW IMPEDANCE MICROPHONES 
AND PHONO PICK-UPS 

MODEL AM-128X-B 
SOURCE IMPEDANCE: 30 or 250 ohms . 
MAXIMUM GAIN: Approx imate ly 103 db. 
OUTPUT NOISE: Unwe ighted , 53 db below full output 

power (+ 13 dbm). 

ADDITIONAL SPECIFICATIONS FOR MODEL AM-128X AMPLIFIER 
WITH PRE-AMPLIFIER INPUT FOR HIGH IMPEDANCE 

MODEL AM-128X-C 
SOURCE IMPEDANCE: 1 mego hm. 
MAXIMUM GAIN: S4 db. 
OUTPUT NOISE: U nweight ed, 60 db below full output 

power (+ 43 dbm). 

ONE OR TWO INPUT CHANNELS CAN BE USED 

INPUT l 

1t;PUt 2 

1 he basic AM- 128X Amplifi er can be supp lied with 
any one or any comb inatio n of two of the se input 
panels already insta lled. Assembli es are available for 
add ing pre -amp lifier input pane ls to a single channel 
amp lifier already in service . 27 
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LANGEVIN MUSICAST 20 WATT AUDIO AMPLIFIER 

INPUT PANELS 
DESCRIPTION 
INP-A Line level input panel \\·ith tran sfor mer for 

matching 600 ohms; 35,QOO ohms for bridg 
ing. 

INP-8 Pre -amplifier input panel for source imped
dance of 250 ohms. 

INP-E Pre -ampl ifier input pane l for high impedance 
input<;. 

INP-H Pre-ampl ifier, equali zed for GE or Picker ing 
pick-up s. 

INP-J Input panel for high impedanc e radio tune rs 
or equival ent. 

INP-R Input panel for Monitor (broadcast use) for 
source impedance of 30/ 150/2 50 / 600 ohms. 

INP-Q Input panel similar to INP -R, except supp lied 
with lOOK volume contro l, and the input 
circu it is arranged fo r minimum "cross -talk" 
effect. 

I ----------
• 

MOUNTING DETAILS 
The Mode l AM-128X Amp lifier can be eit her rack 
or cab inet mounted. W hen rack mount ed, a mod ifi
cation is requ ired. (Mo dificati on Group Mode l MG-
21-A). This modificatio n includes brackets to re
mount t he power sw itch, pilot light and volume con 
trols, and a mat pane l. The amp lifier will fit the 
standard 19 inch equipment rack. 

MECHANICAL SPECIFICATIONS 
SIZE: Length, 18 ¾ in., width, 7 3/4jn., height, 7 3/4 

in. (requires 7 in. of panel space whe n rack 
mounted) . 

FINISH: Light grey baked ename l on zinc-p lated, 16 
gauge steel. 

CABINET MOUNTING 
A Langev in Mode l vVC-1202 cabinet is available for 
wa ll, ceiling or she lf mounting this amplifier. It is 
constructed of stee l, finished in baked dark grey ena
mel and is equ ipped with a remo vab le cover held in 
position by two knurled thumb screws. 

ORDERING INFORMATION FOR MODEL AM-128X SERIES 
Wh en ord ering a Model Ai\11-128X Series Amplifier, 
add the mode l designat ion let ters of the inp ut panels 
required to th e model nu mber of the basic amplifier, 
as follows: 
MODEL AM -128X-AB = Basic Mode l AM -128X 
Amplifier with Models INP-A and INP -B Input 
Panels added. 
T he AM- 128X Series Amplifiers may be ordered with 
the desired input panels installed at the factory, $2.50 
per panel, net, or inpu t pane ls may be ordered sep
arately if desired. 
MODEL AM-128X BASIC AMPLIFIER, Less input panels 

Weight , Net, 26 lbs.; Shpg., 30 lbs. 
MODEL INP-A LINE LEVEL INPUT PANEL 
600 ohms inpu t, 35,000 ohms bridging; incl udes ¼ 
megohm vo lume contro l on second ary of t ransformer. 
Gain with AM-128X Basic is 63 db matching 600 
ohms, 45 br idging 600 ohms; noise -78 db be low 
fu ll output ( +4 3 dbm ) un we igh ted . Input level is 
-20 dbm. Weight, Net, ¼ lb.; shipp ing, ½ lb. 

MODEL INP-8 LOW Z HIGH GAIN INPUT PANEL Microp hone 
preamp lifier wit h 250 ohm balanced or unbalanced 
input. vVhen installed on AM- 128X amplifier, maxi
mum gain of system is approximate ly 115 db. Gain 
is adjustable by screwdr iver contro l on IN P-B. Noise, 
unweighted, of system is better than 60 db below full 
outp ut of A,\ l-128X. Suppl ied \\'it h main panel 250 
Kohm audio taper gain contro l and 12AX7 or ECC -83 
tube. vVeight, Net, ¼ lb, ½ lb shipping. 

MODEL INP-E HIGH Z HIGH GAIN INPUT PANEL F o r h i g h 
imped:rnce microphon es; identica l to INP -B Input Panel 
except for unbalanced inp ut Z of one megohm. 



LANGEVIN MUSICAST 20 WATT AUDIO AMPLIFIER 
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MODEL INP-H DISC PLAYBACK INPUT PANEL, nccepts a n y 
modem lcl\l·-b ·cl magnetic pla:·back cartri dge. Gain 
is adjustable b:· scre\\·dri,·er control. Fqua lizcd to 
RIAA specification for 33 1/ 3 or 45 rpm disc record
ings. No ise is better than 55 db belm,· b·cl caused by 
5 111v signal at 1 kcps. Supplied ,1·ith 111:iin pnncl 250 
Kohlll audio taper gain control and 12AX7 or ECC-83 
tube. ·weight , 1et, ¼ lb, ½ lb shipping. 

• 
MODEL INP-J HIGH Z INPUT PANEL, fo r high imp edance 
radio tuners or equivalent. Includ es var iable 1 meg
ohm maximum level chassis control and additi onal 
1 megohm volume cont ro l for panel mo unt. Gain 
is 76 db with AM- 128X Basic. Noi se is -60 db below 
full output ( +43 dbm). Input signal 1-6 volts. Weight , 
Net, ¼ lb.; shpg., ½ lb. 

MODEL INP-R MONITOR INPUT PANEL, for input sour ce of 
30-150-2 50-600 ohms; for monitor, bro adcast and 
recording use. Ex tern al variable low Z atte nuator (30-
150-250 or 600 ohms) requ ired to co nt rol !eve!. Ga in 
is 62 db wi th AM -128X Basic. Noi se is -78 db be
low full output (+ 43 dbm) . Input signal -20 dbm. 
Weight, Net, ¼ lb.; shippin g, ½ lb ........ . 

MODEL INP-Q MONITOR INPUT PANEL, same as Model 
INP-R except equipped with 100K vo lume cont rol 
and input is arrange d for minimum "c rosstalk" effect. 
Gain is 62 db with AM -128X Basic. No ise is -75 
db below full outp ut, (+43 dbm). Input signal -20 
dbm. Weight, Net, ¼ lb.; shipping , ½ lb. 

RECOMMENDED ACCESSORIES 
MODEL MP-1-A BLANK PLATE 
Covers one pre-amp lifier space whe n only one input 
panel is employe d. Includ es 4 mountin g screw s. 
We ight, Net , 3 oz. ; shpg., 5 oz. 

MODEL PL-1A PILOT LIGHT ASSEMBLY . 

MODEL MG-21-A MODIFICATION GROUP FOR RACK MOUNTING 
AM-128X AMPLIFIER. Includes mat panel and brackets to 
remount pow er swi tch, pilot light and volume con
trol s. Weight, Net, 3 ½ lbs.; shpg ., 4 ½ lbs. 

MODEL WC-1202 WALL CABINET for mountin g AM-128X 
Amp lifiers on wa ll, ceiling or shelf , complet e w ith 
brackets and hard wa re. Weight , Net , 18 lbs.; ship
ping, 25 lbs. 

. .. . .. .. . 

MODEL VR-113 VARIABLE CARBON 4K RESISTOR, special, Al
len Bradley , used as volume control. Weight, Net , 
2 oz. ; shippin g ¼ lb. 

29 



MUSICAST 

LANGEVIN 50 WATT AUDIO AMPLIFIER 
THE 101-3101 SERIES LINE 

T he Langevin Model AM-101-D Amplifier meets 
the need for a "year-in, yea r-out " dependab le 50 
watt power amp lifier for use as the basic unit in high 
qualit y sound system s. Thi s amp lifer has proved its 
dependabilit y in many large installati ons, such as 
race track s, stad ia and ope n air pageant s, as we ll as 
ind oor installations where DEPE NDABLE AU DIO 
POWER is requ ired. 

T he AM-101-D brid ges 1 to 25,00 0 oh ms, and 
matches 600 ohms. An additiona l stage of amplifica
tion for microph ones and phono pick-ups can be 
added to the Mode l AM-101 -D Ampli fier. Two 
different modification groups are available to th e 
user . . . one to adapt to low impedance micropho nes 
or phono pick-ups, the ot her to adapt it to high im
pedance microphones and ce ramic or crysta l phono 
cart ridge input s. Eac h modification group co nsists 
of a pre-amplifier, volume control, and all necessary 
brackets. 

MOUNTING DETAILS 
T he Mod el AM-10 1-D amp lifier can be eit her shelf 

or wall mount ed using a Model WC-1201 cahinet, 
or it can be mounted in a standard 19" equ ipment 
rack. 
CA BINET MOUNTIN G 

Mo del WC-1201 wall or shelf moun ting cab inet 
is availab le for mounti ng th e Model AM- 101-D am
plifier . This cab inet is constructed of 16 gauge steel, 
is bonderized , and finished in baked-on gre y enamel. 

MODEL SOURCE MAXIMUM 
IMPEDANCE GAIN 

Match 600 ohms; bridge I to 60 db matching 600 ohms; 
AM-101·0 25,000 ohms. 45 db bridging connection. 

AM-3101·8 30 or 250 ohms. Approximately 104 db. 

AM-3101-E I megohm. 75 db. 

MODEL AM-3101-B Low Z High Gain Amplifier, and MODEL 
AM-3101-E High Z High Gain Amplifiers, same in appear
ance exce pt that Am ph enol coax input co nnector 
takes p lace of 402- B inp ut co il. 

Knockouts are pro vided for wir ing condu its and 
prop er vent ilation is assured by g rill work on three 
sides. Th e cabinet is equipped w ith a detachabl e 
fron t cover secure d by two knurl ed thumb sc rews. 
Brackets are suppli ed for mountin g th e cabi net to 
wa ll, ceiling or shelf sur faces. 
RACK MOU NT ING 

W hen it is desired to mo unt th e J\llodel AM -101 -D 
Amp lifier in a standard 19 " eguipmen t rack, Modifica 
tion Gro up Model MG -7-A is requir ed. T his mod i
fication prov ides a spec ially drill ed mat pane l, es
cutcheon plate and bracke ts for re-mou ntin g the 
amplifier vo lume control and powe r switc h to make 
th em accessible from the front of the equi pment rac k. 

OUTPUT NOISE FREQUENCY 
AND DISTORTION CHARACTERISTIC 

Unweighted, - 80 db below 
full output level (+ 47 dbml Within ± 2 db (- 33 dbm). f rom 30 to 
Less than 3% total rms dis· 15,000 cycles. 
tortion from 100 to 8000 cps 
at 50 watts. 

57 db below full output 
(+ 47 dbm), (- 10 dbml. ± 2 db f rom 
Less than 3 % total rms dis- 50 to 15,000 
tortion from 100 to 8000 cps cycles. 
at 50 watts. 

- 57 db below full output 
(+ 47 dbm), (- 10 dbm). 

± 1.5 db from 
Less than 3% total rms dis- 50 to 15,000 
tortion from I 00 to 8000 cps cycles. 
at 50 watts. 



MUSICAST 

MECHANICAL CHARACTERISTICS 
LENGTH: 18 13/ 16" (fits standar d 19" equipment 

rack) . 
WIDTH: 10 ¼" ( occupies 12 ¼" of standard rack 

space) . 
HEIGHT: 8 ¾" 
WEIGHT: Ap proximately 45 lbs. net ; shpg. , 64 lbs. 
FINISH: Light grey , baked-o n enamel over 16 

gauge bonderized (rustproof ed ) steel. 

ORDERING INFORMATION 

MODEL AM-101-0 BRIDGING AM· 
PLIFIER, complete wi th tubes. 

MODEL AM-101-0 BRIDGING AM· 
PLIFIER, LESS TUBES, 

MODEL AM-3101-B LOW Z HIGH 
GAIN AMPLIFIER, complete with 
tubes, 
MODEL AM-3101-B LOW Z HIGH 
GAIN AMPLIFIER LESS TUBES 

MODEL AM-3101-E HIGH Z HIGH 
GAIN AMPLIFIER, complete with 
tubes, 
MODEL AM·3101-E HIGH Z HIGH 
GAIN AMPLIFIER WITHOUT TUBES, 

ACCESSORIES 

MODEL WC-1201 WALL CABINET, comp lete w ith br acket s 
and hardware, used fo r mountin g AM-10 1-D, AM-
3101-B or AM-3 101-E to wall, ceiling or shelf. 
W eig ht, net, 25 lbs.; shpg. , 27 lbs. 
MODEL MG-7-A MODIFICATION GROUP, complete with mat 
panel MP-36-A Jllodified to include escutcheon plate 
and switc h of AM-101 -D, AM -3101- B and AM-
310 1-E ·w eight, net , 4 lbs.; shpg ., 5 lbs. 

MODEL MG-22-A MODIFICATION GROUP. in c lud es M ode l 
INP -B Low Z H igh Ga in Input Panel, for con vert ing 
AM-101-D Uridging Alllplifier to low impedance 
microp hone input ( com·erts to Ai'vl-3101 -B) . Comes 
w ith bracket, resisto rs, cond ensers, wire and instruc
t ions for relocat ing filter cond enser and removing 
bridging input transforme r from AM-101-D. Has 
iectangular remount can but less 1612 tube. We ight , 
net, ½ lb.; shpg., % lb. 
MODEL MG-23-A MODIFICATION GROUP, in c lude s m o del 
IN P-E High Z H igh Ga in Input Panel for conver ting 
Ai\11.-101-D Bridg ing Amplifier to high impedance 
microp hone, cera mic or c rystal phono cart ridge input 
(convert s to AM-3 101-E) . Come~ wi th bracket, 
resisto rs, condensers, wire and inst ructions for relo
cating filte r condenser and removing bridging input 
t ransfo rmer from AM- 101-D. H as ·rectangular re
mount can . \ ¥e ight, net, ½ lb., shippin g, ¾ lb. 

31 
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PATCH CORDS AND PLUGS · 

P-607 

GENERAL 
Two types of plugs are used in transmi ssion work. 

These are the single plug, using tip and ring to cany 
signa l w ith sleeve gro und, and the douhlc plug in 
w hich the rwo rips carry signal and bo th sleeves arc 
gro und. 

The standard plug for patchin g sound c ircu its in 
mo tion pictur e and broadcast studi os has for many 
years been the doub le t~'pc. T he chief advantage of 
this plu g has been its rel iabilit~' and the ability in 
balanced circuit s to turn the plu g over co reverse 
the phase of the prog ram material. T he availabilit y 
of the two plug sc rews on the rear of t he plug allows 
acce ssibilit y to th e circuit under operating cond i
tions w ith bare \\ ·ire end s, test prod s, or the tip s of 
another plu g. 

T he disadvanta ges of the double plu g c ircuit arc 
t he increased space requi red, and t he cost. 

In present da_v t ran smission c ircuits th e phasing of 
all clements is ca refully checke d w hile initial cabling 
of rhe co mp onents is engaged in, an abso lute neces
sitv in multi- channel stereo circ uits. T his means 
that part of the advantage of th e double plug c ir
cuitry is lost, fo r the abi lity to chan ge ph ase relatio n
ship s is neither required, nor , in most cases, is it de
sireablc . In fact the possibilit~, of turnin g over a plu g 
by accide nt makes t he dual arran gement less satis
factory than the tip ring and sleeve single plug syste m. 

Both ty pes of p lugs are offered her e, a~ bo th oper
ate in the Langevin J S-7160 and JS-7180 ser ies Jack 
Strips. Custo m has given the doub le p lug circuitr y 

PC-1368-2 

PC-7107-3 

the widest usage , and it is fo r thi s reason that jack 
str ips for doubl e plu gs arc featur ed, althoug h jacks 
for single plu gs may be installed in them by orderi ng 
the jack str ips and appropria te jacks separa tely, or by 
ordering the comp lete JS-7191 or J S-7192 jack strip 
and jack assemblies fo r tip and r ing and sleeve plugs 
only . 

MODEL P-1367 DOUBLE PLUG 
The Model P-1367 unit is a highl y developed twin 

plug employi ng both tips to ca rr y the sig nal. T he 
shield gro und of the c ircuit is connec ted to both 
sleeves. The meta l cond ucting parts are for med of 
brass fo r easy c leaning by buffing w ith a plug poli sher, 
or other means. T he tip and sleeve arc insulated by 
a bake lite washer, ra th er, than hard rubb er w hich 
softens un der the hear of polishin g. T hus, critica l 
alignm ent is co n!:iiStently mainta ined. 

T he shell is molded of bakelit e and polish ed to 
maint ain a permanentl y sharp , clean appearance. The 
t hum b side of the shell is not ched to mark polarit y . 
The sleeve and tip mounting assemb ly is ter111inate d 
in a spring w hich mak es both tip and sleeve assem 
blies self alignin g upon insertio n into th e jack strip. 
T his elimin ates stick ing, and insur es pos iti ve, !:imooth 
insertion und er all co nditions . A111plc room is allowe d 
in t he bod y of th e plu g for makin g conn ect ions. 
Espec ially i111portant in Lan gevi n plu gs is th e shape 



PATCH CORDS - RACK PANELS · 
. . 

()f the tip. Th is shape prevents sho rt ing of th e jack 
contacts to gro und; ordinar ily ca using no ise and 
c licks. Eq uivalent in fun ct ion to th e vVE 218-A. 

Preci se att cnr ic,n to deta il in desig n and nrnnufa c
tu rc make Langevi n Do uble Plugs th e peer among all 
plugs in the field. 

Simi lar in co nst ru ctio n to th e P-1 36 7 Doub le Plug, 
th e Mode l P-607 Tip Rin g and Sleeve Sing le Plug 
carr ies the signal on t he tip and r ing w ith ground on 
the sleeve . Al l parts arc of the· same fine gu ality fo und 
in the double plu g, includin g the for mat ion of the 
tip _ to avoid shorti ng jack clements \l"ith con sequent 
noise. 
ORDERING INFORMATION 
Model P-1367 Double Plug. 
Model P-607 Tip Ring and Sleeve Single Plug. 

PATCH CORDS WITH DOUBLE PLUGS 
Uti lizing the Model P-1367 Doubl e Pl ugs, these 

Patch Co rds are avai lable in convenie nt length s and 
colo rs. Condu ctors are shielded ,,·ith special, highly 
flexible tin sel and cove red \\"ith lo ng " ·caring mer
cer ized cotton braid. T his allo\l"s co mplicated c ircuit 
patchi ng with out tangles and kink s bet\\ ·ccn patc h 
cord assemb lies. Shield is attached to one p lug assem
bly onl y to avo id gr ound loops and cannot · be used 
as a cond ucto r. T he shortes t ccird len gt h should al
ways be used between jack po sitions to :ivoid co n
fusion and tang les from excess cord. 

19" RACK PANELS 
Two ty pes of rnck panels are offered by Langev in, 
Mat Pan els and Inst rument Pan els. 1\ifat Pane ls are 
made of 16 gauge steel, bonderi zcd ( rn st -proofed) 
with 19/64 " lips formed top and botto m co g ive 
proper clearanc e for mo unt ing fram e retain ing sc rews. 
Ro lled edges mate neatly \\"ith Inst rum ent Panels 
which are 3/ 16 " th id alu minu m. 1\ilat Pane ls have 

16 GAUGE STEEL RACK MAT PANELS 
Langevin 

Dark 
Gray 

Sizes: Model Shpng. Model 19" By Weight 

l¾" MP-3l ·B 1 lb. RP·31-U 
3½" MP-32-A I lb. RP-32-U 
5¼" MP-33-A 2 lbs. RP-33-U 
7" MP-34·A 3 lbs. RP-34·U 
8¾" MP,35-A 4 lbs. RP-35-U 

10½" MP-36-A 5 lbs. RP-36-U 
12¼" MP·37-A 5½ lbs. RP-37-U 
14" MP-38-A 6 lbs. RP-38-U 

ORDERING INFORMATION 

PATCH CORDS WITH DOUBLE PLUGS 
MODEL· LENGTH, FEET 

PC-1368·1 I 
PC-1368·2 2 
PC·l 368-3 3 
PC·l368-4 4 
PC·l368·5 5 
PC·I368-6 6 

PATCH CORDS WITH TIP RING AND SLEEVE SINGLE PLUGS 
L'ses the 1\ lode l P-607 Tip Rin g and Sleeve Sing le 

Plugs \\"ith same cords as emp loyed on Langevin 
Pat ch Co rd s with Doubl e Plug s. 

MODEL· LENGTH, FEET 
PC·7107·1 I 
PC,7107-2 2 
PC,7107-3 3 
PC-/107·4 4 
PC-7107-5 5 
PC-7107-6 6 

PATCH CORDS ONLY 
For p.]367 For P-607 LENGTH, FEET 

PC-1369-1 PC-710-1 I 
PC-1369·2 PC-710-2 2 
PC-1369·3 PC-7JQ.3 3 
PC-1369-4 PC-710-4 4 
PC·l369·5 PC.7J0-5 5 
PC-1369-6 PC-710-6 6 

• Normally supplied in Black colored cord. For other colors add suffix to 
Model No.: W, while; R, red; G, green; BR, brown. 

stand ard mounti ng ho le spac ing and are furni shed 
w ith chrome finish hin der head sc rews and spac ers. 
fnstrum cnr Panels have standa rd E IA (WE) notc hin g. 
In add it ion to Langev in dark g ray baked enamel 
Instrume nt Pane ls are off ered also in Langev in light 
gray and unp aint ed . Th ese pane ls are carefu lly made 
and we ll fin ished. 

3/ 16" ALUMINUM INSTRUMENT RACK PANELS 
Unfinished Langevin 

Light Dark 
Gray Gray 

Shpng. Model Model 
Weight 

l ¼ lbs. RP-31-LG RP·3l· DG 
I½ lbs. RP-32-LG RP-32·DG 
2¼ lbs. RP·33-LG RP·33·DG 
3½ lbs. RP·34-LG RP-34-0G 
4¼ lbs. RP-35-LG RP-35-0G 
5½ lbs. RP-36-LG RP-36-DG 
6 lbs. RP-37-LG RP-37·DG 
7 lbs. RP-38-LG RP-38-DG 33 



. JACK STRIPS , 

MODEL JS-7182 -B 

MODEL J-1399 -BN 

APPLICATION 
Langevin Jack Strips are designed for use in con

soles and equipm ent rack s. They give rapid isolation, 
monitoring and selection of individual ampl ifiers for 
test. The use of jack strips also permi ts "patc hing" of 
various program sour ces to selected monitori ng, re 
mote or auditi on channel s, as well as providi ng the 
ability to insert pads, equalizers, VU meters and other 
equipmen t opt ionally int o any line. 

DESCRIPTION 
Langevin Jack Strip s have black nicke l plated 

panels, strongly reinfor ced with plated steel mem
bers. Mount ing ears facilitate installat ion on standard 
relay racks and cabinets. Designation strip s with clear 
plastic covers are standard on Langevin Jack Scrips, 
and on both single and d9uble row strip s are directly 
over the respective rows, a uniqu e featur e w hich 
eases patching and avoids confusion. Import antly , 
the height of both single and double Langev in jack 
strip s is 1 ¾ ", a proper rack multiple, unlik e telephone 
company strips which are non-standard 2 ¼" height . 

Langevin Jack Strips arc availahle with Mode l J-
1399 -BN double circuit, tip normal jacks, or may be 
supplied without jacks so that any of the jack ty pes 
listed may be employed, including tip, ring- and sleeve 

Model JS-7160 and JS-7180 series jack str ips afford 
the use of the conventional double plug, Langevin 
Model P-1367, with two tips and two sleeves. Jack 
mounting holes are spaced ½" apart horizontally, and 
accept not on ly Langevin Model P-1367 double plugs, 

34 but WE 241-A double plugs in addition. Double 

plugs can be inserted into any tw o adjacent jacks, but 
not verticall y . All jack sleeves contact the strip pane l. 
Panel is standard 3/16 " thick. 

ORDERING INFORMATION 
Model JS-7161 Single Row Jack Strip, less jacks, 12 pair s 

of holes, size 19" x 1 ¾" with 3/16 " 
mounting panel, slotted for stand ard 
rack mounting, wit h designation strip 
and plastic covers. W eight, Net, 1 
lb.; shipping, 2 lbs. 

Model JS-7160 Double Row Jack Strip, less jacks, 24 pairs 
of holes, size 19" x 1 % " with 3/16" 
mou nt ing panel,with designatio n str ips 
and plastic covers. \ i\feight, let, 1 ¼ 
lb.; shipping, 2 lbs. 

Model JS-7181-B Single Row Jack Strip, same as Mod el JS-
7161 but with Model J-1399-B N 2 
circui t tip nor mal jacks and designation 
str ip Weight, Net, 2 lbs.; Shpg. , 2 ½ 
lbs. 

Model JS-7182-8 Double Row Jack Strip, same as Model JS-
7160 but w ith Mode l J-1399-BN 2 
circuit tip nor mal jacks and designatio n 
strip s ( 2) Weight, N et, 2 ½ lbs.;Shpg., 
3 lbs. 

Model DS· 1219 Designation Strip, for above Jack Strip s, 



TIP RING AND SLEEVE JACK STRIP AND 
JACK ASSEMBLIES 

To conserve space in th e jack field and to simplify 
patchin g, the tip ring and sleeve jack str ip and jack 
assemblies shown here are available with compl emen
tary combination spacer and designation strip s. The se 
assemblies are stocked only in 3 circuit tip and ring 
normal configu rations on the jacks, (same circuit as 
J-7111 -B) but may be ordered special in oth er form s. 
Any numb er of unit s may be stacked . 

ORDERING INFORMATION 
All jack strip s and designation-spacer strips are 

10 15/32 inch long across the face and mount 2 holes 
on 11 inch centers with length 11 15/32 inch over 
all. Width of each is ½ inch, depth of jack and 
jack strip assembly is 3 inches. 

JS-7191 Designation Spacer Strip, for JS-7192 or JS-
7193 Jack Strip and Jack Assemblies. Includ es mount 
ing screws. Weig ht , Net, 3 oz.; shipping, ¼ lb ..... 

JS-7190 SPACER STRIP, same as above but without 
designation holder. 

JS-7192 Jack Strip and Jack Assembly, with 10 3 circuit 
tip and ring normal jacks integrall y mounted . Uses 
P-607 Plug. Includes mounting screws. Weight, Net, 
8 ozs.; shippin g, % lb. 

JS-7193 Jack Strip'and Jack Assembly, same as above but 
20 jacks. Wei ght, Net, 1 lb.; shippin g, 1¼ lb ... . . 

TELEPHONE SWITCHBOARD JACKS 
Langevin Jacks are the preferr ed long frame ty pe, 

designed especially for highest quality communi ca-

JS-7193 

JS-7192 

tion eciuipment at low levels of operation . T he rug
ged nick le plated steel frame is press we lded to pro
vide dimenisonal stab ility. Spring s are espec ially 
fabr icated of long \\·earing, rust-free nickle alloy 
guaranteeing maximum life and corros ion resistance . 
T his jack uses cro ss-bar palladium contacts in all 
swit ching circui ts. Th e circu its listed are tho se com
mon to most conso le and rack transm ission equip
ment, but more complex circuits are available on 
order . 

Frame and Stack screw s are cadm ium plated steel 
with iride scent irridit e dip . Spr ings are formed of 
spring tempered nick le-silver alloy wit h lugs hot tin 
dipp ed. Bushings in the stacks are half-hard brass 
and bright nickle plated . Insulation is effected by 
high qualit y XXX P phenolic spacers, (T ype PBE-0 
per Mil-0-3115 -A) with pheno lic tubin g employed 
m the stack. 

Model No. Schematic Height, Remarks 
Circuit Max. 

J-1399-AN D_d,, 7/ 16" 
2 Circuit, for 
double plugs. 

~ 
2 Circuit tip 

J-1399-BN l 2" normal, for 
double plugs. 

3 Circuit for 
J-7111-A ~ 9/ 16" single tip ring 

& sleeve plugs 

~ 
3 Circuit tip & 

J-7111-B 0 5 '8" ring normal fo1 
single tip ring 
& sleeve plugs 35 
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LANGEVIN 
TELEPHONE TYPE 
SWITCHBOARD KEYS 

Langevin Series KY-1044 Te lephone Switchboard 
Type Keys find invaluable application in transmission 
wo rk, especially on console control panels. They are 
used for transferring one part of a circuit to :mother, 
for cueing, "keying " in effects filter and preset equali
zers, for operating signal lights, relays, talk-back 
circuits, and are employed ove r mixer positions to 
allow key ing in the circuit on demand. In additi on, 
the 3 position key permit s a choice of two input s for 
each preamplifier and mixer. 

Lanrrevin keys are rugged, reliable, well constructed 
assemblies, the frame of which is formed of heavy, 
press-we lded steel stampings. Ny lon roller s actuate 
the nickel silver spring s and pro vide smoot h, positive 
action. Long springs without forms at the point of 
flexing insure dependabl e sprin g life. The se springs 
each terminate in tinned solder lug terminals. Cross
bar contacts are palladium ; these are rated 3 amperes 
at 120 vac non-inductive load. 

The sprino-s in Langev in 3 position key switches 
are operated bv a lever w hich has 3 position s normal
ly, the centei· being the unoperat ed position. In 
position 1, the lever operates only the springs on the 
:issociated side, and in the opposite position 2 ope rates 
only the spring s associated with that side. No rmally 
keys shipp ed lockin g in both positions can be adjusted 
by the user to be non-l ocking in either or both _po
sitions if desired. 

ORDERING INFORMATION 
- TWO POSITION KEYS 

Langevin Lever T ype Keys are listed below in 
standard spring and circuit configu rations , two and 
three positions, but unu sual requirement s may be 
ordered by referring to the Ta ble of Basic Forms and 
requesting the circuitry desired for both position s 1 
and 2. 

Round, black bakelite key handles are supplied with 
each switch, but \iVE T y pe Tab Handles, Langevin 
i'vlod el K-115, are available as an additional accessory. 
The se are normally supplied in black, but arc avail
able in colors also by specif y ing \,V, white; R, red; 
OR, orange; Y, y ellow; GR, green; B, blue; P, purple 
and GRY, gray . 

NOTE: When "B" Contacts are required use a key with the number of "C" 
Contacts needed. "C" Contacts may be wired tor' either "A" or "B" function. 

LOCKING NON·LOCK CONTACT HEIGHT 
IN ALL IN ONE ARRANGEMENT OVER 

POSITIONS POSITION (ONE SIDE} CONTACTS 
KY-1044·A KY-1044-AN 2A l " 
KY-1044·E KY·l044-EN 2C l " 
KY-1044·G KY-1044·GN 4C l½ " 
KY-1044·0 KY-1044·0N 20 / lA 11/s" 
KY-1044-P KY-1044-PN 40 11/s" 
KY·l044-X - BC 2" 

THREE POSITION KEYS 

LOCKING NON-LOCK NON-LOCK CONTACT HEIGHT 
IN ALL IN ONE IN TWO ARRANGEMENT OVER 

POSITIONS POSITION POSITIONS UPPER LOWER CONTACTS 
KY-1044·8 KY·l044-BN KY-1044-B2N 2A 2A 13/s" 
KY-1044-F KY-1044-FN KY-1044-F2N 2C 2C 13/s" 
KY·l044-H KY-1044-HN KY-1044-H2N 4C 4C B's" 
KY-1044-S KY-1044·SN KY·l044-S2N 20 20 l½" 
KY-1044·M KY·l 044-MN KY-1044-M2N 40 40 P/s" 
KY·l044·R KY-1044-RN KY-1044-R2N 20 /A/ B 20 /A/ B l ½" 
KY-1044-Y - - 40 / lA 40 / lA 2" 



KEY STRAPPING 

For the convenience of it s customers Langevin shows here the 
employment of various keys in switching both monophonic and stereo
phonic circuits. The small schematic at each drawing shows function. 
All wiring is pictured from the rear of the key. A circle around two 
wires denotes a shielded pair. A twisted unshielded pair may be used 
if it is less than 6 inches long. Jumper straps less than 2 inches long 

2 CHANNEL SELECT, NO OFF, MOOO 
9000-028 

INPUT(: 

2 CHANNEL SELECT, MONO 
9000·027 

need not be twisted. All pairs should be color coded to carry through 
proper phasing. 

Note that both signal wires are switched at all times; this is an 
important requirement in the prevention of ground loops. All transfers 
are shown with load resistors in place for circuits of standard 600 ohms 
impedance. 
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3 BUS STEREO 
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9000 · 0 43 
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CUE POS NEG 

?GM 

PG!<,1·CUE·OFF TRANSFER WITH RELAY CKT, MONO 
9000 -0 41 
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Here are the things you should 
consider in choosing VU METERS-

T he considerations in th e choice of a monitor/ng 
inst rum ent for music and voice frequ ency powe rs 
are fairly co mplex and seldom engaged in. The se 
points are discussed bri efly so tha t proper weight 
may be given to their importance: 

Frequency Response - Th e readin g should be constant 
regardless of th e frequ ency range fr om 20 to 15 kcps. 
In addition to monito ring the prog ram mater ial, the 
VU Meter is also called up on to measure system 
response linearity durin g ro utin e maintenance. Many 
V U Meters are inaccu rate in this respect , vary ing 7 
and 8 db at th e high end of th e spectrum part icularly. 

Accuracy Because of th e advent of stereo in 2 and 3 
channel array , critical balance from chann el to chann el 
dur ing opei·ation is of prim e importan ce. The se 
meters are acc urate within .2 db ove r the pro minent 
portions of the scale. M ost VU meters depart far 
fr om thi s. V ernier adju stments consisting of Lange
vin M odel VR -111 500 ohm series variable wire 
wound resistors permit accurate adju stment fo r cor
relation. 

Ballistics - T wo thing s happen in all meters to con
fuse reading s. Peaks reach ed on tran sient signals are 
10 db high er than th e meter movem ent can fo llow . 
Th e best VU meter averages t he peaks. To do this 
high magnetic damping is requir ed so th at speed of 
acti on is not sacrificed as in mec hanical damping . In 
ferior meter s are too slow in action for accurate read
ings because of mec hanical damping employ ed at 
sacrifice of large , more cos tly magn et stru ctur e. T o 
gain even reasonable speed mec hanical damping must 
be reduced to a value w hich causes pointer overshoot 
and erratic, hard-t o-read acti on. 

GENERAL DESCRIPTION - T he ·we sto n met ers and 
Langev in meter panels listed here are used for the 
measurement of noise level and oth er aud io fr e
quency ene rgy w here th e estab lished dy namic charac 
te ristics give a como n result for measur ements and 
levels estab lished in different laborato ries and on 
different consoles. 

T hese meters are designed for use with an externa l 
3600 ohm resistance bet \\·een them and the line. In 
meter panels, a 500 ohm variable wire \\'Ound resisto r 
with a slott ed shaft is employed in series with a 3300 
ohm resistor or \\'it h a rota ry attenu ator to permit 
calibration, along with extending the range of the 
met ers to higher levels of operati on. 

For reco rding consoles and equipment rack s th e 
"A" scale is employe d as stand ard. T his scale reads 
p redo minately in VU , with percenta ge of modulation 
appearing below th e line of the VU scale. Fo r broa d
cast use t he "B" scale is available w hen so ordered , 
and sho\\'s percent age of mod ulation on top of the 
scale line. 

Features-Meets ASA Standards. ASA Standard Cl6.5 
dat ed 1954 is complied w ith full y . 

MODEL VU-133 2 

VU METER 

Highest Sensitivity. Both types of meters desc ribed 
here incorp orate a special co ppe r oxide rect ifier and 
a hig-hlv sensitive movement employ ing a stab le, we ll 
shielded, Alni co V magnet of except ional weig ht . 
Thi s "CORM AG" constru ction permit s th e use of 
th e meter on eith er aluminum or steel panels with out 
aff ect ing the calibration. 

Large Easy-to-Read, Illuminated Scale. A 6 .3V panel 
lamp illumin ates the scale of th e VU -1332 -BX meters 
against a non -halat ion bu ff co lored field, and prov ides a 
shadow less backgroun d which elimin ates con fusion in 
readings. V U Scale is suppli ed in prominent black 
figures with an und erline in black dividing the VU 
from the percentage of mod ulation underneath . VU 
designations fro m O to + 3 VU arc print ed in red in t he 
overshoot area. 

Connections. - The se VU mete rs use a to tal external 
series resistance of 3600 ohm s, and w hen so conn ected 
across a 600 ohm line and load, a 1000 cps sine wave 
of 1.228 volts appli ed to th e instrumen t and series re
sistor w ill cause th e meter to read "O " VU . Thi s value 
repr esent s 4 db above 1 milliwat t in a 600 ohm line, 
the standard level used in most transmission pr actice. 
A Langev in step-t y pe, constant impedance att enu a
tor of 3900 ohms, calibrate d in VU mav be insert ed 
bet ween th e external resistanc es and th e meter to 
read highe r line levels, thu s serving as an exten sion of 
the readin g above + 4 VU. Th ese extensions are 
covere d in the Att enu ator Section of thi s catalogue. 

Two Classes of Meters Are Offered. - Tw o cla ,ses of me ters 
are o ffered by \ Vesto 11, hut on ly th e VU- 1332 se ri es is stoc ke,1 
and sold by La ng e,· in. 

Th e 1332 un it ha s a sca le 3/ 16 in. short er th a n the la rge r 
\ \ Teston meters , no t ea rd ro p on th e point er, a nd is a lm ost 4 in. 
wid e by 3.5 in. hi g h hy 1.5 in. de ep. Th e "Cor m ag" move m ent , 
like th e la rg e r m eter, meet s ASA stan da rd s, a fea ture o f v ital 
imp ort a nce, fo r th is fa ct se ts these meter s a par t fr om a ll oth e rs . 
\\ l hen sold a s a sep a rate u n it , th e 1332 is not i ll um inated. La ng 
e\' in ha s sta nd ard ize d on th is meter for it s VU Pa ne ls with rear 
moun t ing h a rdwa re a nd modi fica tio n s w hi ch prov id e ill um ina ti on . 

T he hi g h ad v a nt age o f th e 1332 type meter is th a t it p ro v ides 
a mod ern ins t ru ment as mod ified , w ith no sacri fice in perfo r m
a nce, a t a pp rox im at ely one- half the cos t of the 862-962 \ \Teston 
Se ri es wh ich La ngev in do es not stock. T he ab sence of th e te ar 
dro p on the po inte r, L an ge v in feels, is more th a n o ffset by th e 
great ly red uced cost ; t he differenc e in scal e leng th is in sig nifi ca nt. 



METER PANELS - Langevin l llulllinated VU Meter 
Panels come in standa rd 19 " rack \\"idths and 5 ¼ 
height. These arc available fr om stock in 1, 2 and 3 
meter config ura t ions. Panels arc 3/16 " aluminum 
finished in Lang evin gray wit h standard WE notching. 
Eac h Model VU- 1332 BX Illetcr has an extension at
tenu ator, and is equipped also \\·ith VR -111 500 ohm 
wire wound rn riable resistor for calibrati on and bal
ance. Termination s arc on Jones term inal blocks. 

Steps Prjce, 
Model Range vu Net 
VUP-24 + 4 to + 24-off 2 $83.00 

• VUP-34 + 4 to + 34-off 2 85.00 
VUP-44 + 4 to + 44-off 2 88.50 

Weight Net, 6 lbs. 
Shipping, 7 lbs. 

• Preferred Model 

SPECIAL VU PANELS TO ORDER 
Comb ination s of V U meter s and Gain R eduction 

Meters can be ordered in one , two and thr ee channel 
arra ys; include Limit er Acc essory Control s if desired 
with your order. Prices and detail s available on re
quest . 

RECOMMENDED ACCESSORIES 
Model FTM-1 - 0 to 1 db adju st pad in .1 db step s, 

for VU Meter , 
Model FTM-12 

Met er Multipli er Ne two rk consist ing of combinati on 
3600 ohm resisto rs and fixed 390 0/3 900 ohm "T " 
Networ ks for extendin g range of VU l'vl eter . .. .. .. . . 

Model FNVU-4 - "T" Pad for Meter Bridgin g to read 
+ 4 VU, 700 0 - 7500 / 3900 OhlllS. 

Model VR-11,1 - 500 ohm Variab le Wir e W ound 
Resistor for balance and calibrati on ; screw dr iver slot 
adjustment. 

,........w D .•. , 

e 

MODEL VUP-34 

e e 

MODEL VUP-34-2 

e e 

MODEL VUP-34-3 

Double Price, 
Model Net 

VUP-24-2 $149.00 
VUP-34-2 153.50 
VUP-44-2 156.50 

Net, 7 lbs. 
Shipping, 8 lbs. 

STRAP 

IN 

ORDERING INFORMATION 

9 

Triple 
Model 

VUP-24-3 
VUP-34-3 
VUP-44-3 

"' 0 

STRAP 

21 22 

Price, 
Net 

$215.00 
223.00 
226.00 

Net, 8 lbs. 
Shipping, 9 lbs 

C ' 
·-·c isr.::..:..:..:,·----~ 

All met ers are sup plied wi th "A" scale unle ss ot her
wise specified. 

Model VU-1332 VU Meter, 4 " high by 3 ½ " wide by 
1 ½" deep, non-illum inated . Wei ght, Net, ¼ lb.; 
Shippin g, 1 lb. 

Model VU-1332-BX VU Meter, same as abov e but illu
minated; modi fied for rear panel mountin g ; includ es 
VR -111 calibrati on cont ro l and fro sted pilot lights. 
\\ !eight , Net , ½ lb.; Shippi ng, 1 lb. (Specif y if gain 
reduction dec al is desired on meter face.) 

MODEL VR-111 39 
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Standards of the motion pictur e, recor ding and 
T V-Broad cast indu stry are the RCA ty pe knobs. 

Langevin RCA ty pe knobs are pro vided in standard 
functional tran smission co lor code s. Imp ortant ly , the 
blue color, ordinaril y sensitive to UV and sunlight, is 
highly resistant to fading and disco lorati on. Langevin 
knobs are rug ged ; form ed of high impact mater ial they 
retain th eir str ength and fine appearance for an indefi
nit e length of time . Two set sc rews arc used on all 
ty pes to insure positive, non-slip grippin g act ion. No 
flats arc requir ed on contro l shafts. 

Standard Color Code to Denote Function -
Please Specify When Ordering 

The complexities of pre sent day rec ording and 
bro adcast , especially with the advent of stereo in two 
and three chann el arra y, demand functi onal color 
coding of co ntrol s to ease the task of the mixer or 
eng ineer during int ense sessions. Standard color cod
ing related to function is as follow s: 

Control and Approximate Level 
Microphone Mixers and Associated Keys (- 55 dbml 
Remote Input Mixers, Turntables 
Limiters, Metering, VU Range Extenders and Associated Keys 

(- 20 to+ 10 dbml 
Equalizers and Associated Keys (- 40 to + 20 dbm) 
Submaster Controls and Associated Keys (- 40 to O dbml 
Master Controls (- 30 to + 24 dbm) 
Pan Pot Controls 
Monitor Controls (Power Levels) 

Pan Pot Dials, Stereo VU Meter Designations, 
Stereo Switching 
Recordist Right (Stage Left) 
Center 
Recordist Left (Stage Right) 
TV Functions (Not completely standardized) 

DESCRIPTION AND ORDERING INFORMATION 
Langevin RCA Type Knobs 

Color 
Blue 

White 
Black 
Green 

Red 
Red 

Yellow 

Blue 
White 

Red 
Orange 

Gray 
Purple 

Thi s knob has beco me almost the uni versal standard 
ns a mixer knob. Th e upper portion of t he knob hns 
8 gentle detcnt s to pro vide grippin g action. An ex
tension of th e indicator line follows dow n t he side of 
the knob out to rhe edge- of the skirt on a protru sion 
of the knob body. Thi s assists in positioning the knob 
in the dark by feel with the index finger. T he shape 
of the knob ·as it joins th e skirt pro vides n recess for 
the rest of th e finger s and is comfortabl e w hen gripped 
by t he hand. 

Model K-108 RCA Type Mixer Knob; size 1s 2 1/ 16 " di
ameter by 1 ¼" high. Accepts stand ard shaft .250 
diameter and come s compl ete with 2 Allen 8/ 32 set 
scr ews . Norm ally suppli ed in black unl ess other w ise 
specified. Weight, Net, 3 ozs.; shippin g, ¼ lb. 

K-108 

• K-109 K-110 

' II 
K-115 K-1050 

Model K-109 RCA Type Instrument Knob; same as K-108 
above but 1 7 /16 " diamete r by ¾" high; suitable for 
use as a small mixei· knob. N ormally supplied in 
black unle ss other w ise spe c ified. vVeight, Net, 1 oz.; 
shipping ¼ lb . 

Model K-110 RCA Type Instrument Knob: same as K-109 
above but 1 1/16 " diamet er by ¼" high and set 
screw s are 6/32. For use as ca libration control knob, 
or any where wh en space is at a premium. Normall y 
supplied in black unl ess otherwi se specified. Weight, 
Net, 1 oz.; shipping, ~/4 lb. 

Model K-115 WE Type Key Tab; hand some tab type key 
handle, detented sides for non- slip finger control. Has 
4/40 Allen set screw. U sed on all standard keys and 
certain Langevin equipment s. Size is 25/32 inch 
long by ¼ inch wide by ¼ inch thi ck. Normally 
supplied in black unle ss oth erwise specified . All 
standard color s available and also in Video gra y , 
orange and purple. 

Model K-1050 Knob; for Lang evin Straight Line mixers. 
Size is ¾ inch diameter by ~/2 inch high; uses 4/40 
A llen set screw. Index line scribed on both side s. 
Supplied in RED unless oth erw ise specified. Weight, 
N et, 1 oz.; shipping, ¼ lb. 



DIALS 
These dials are fine appearing precision plates fabricated of ½2 inch thick aluminum so that the component mounting screws will be flush with the 
dial face. They are anodized in flat black non-halation satin matte finish. Markings are etched with modern lett ering and figures specially designed 
by Langevin. Center hole mounting in all dials is 3/s" clearance. On the 2¼" diameter dials two mounting centers are available, l ¼" and l ¾ ". 
The 2¾" dial has 1 ¼ ", l3/s" and 1 ½" mounting centers. Mounting holes are countersunk. Blank dials are also available to be engraved either by 
the customer or by Langevin. 

• • • D-1001 (8 -850) D-1002 (8·8 28) D-100 2 (8 ·843) D-1002 (8 ·827) D-1002 (8 ·829) 

MOUNTING 
MOUNTING HOLE 

MODEL DIAME.TER DIAL MARKING CENTERS CLEARANCE 

01001(1960) 2¼ Blank CHM None 

01001(850) 2¼ Blank l ¼ 6:32 

01001(2428) 2¼ Blank 1¾ 6:32 

01001(2429) 2¼ 20 step mixer CHM None 

01001(2430) 2¼ 30 step mixer CHM None 

01001(2431) 2¼ 32 step mixer CHM None 

01001(2432) 2¼ 45 step mixer CHM None 

01001(2019) 2¼ 20 step mixer 1¼ 6:32 

01001(2433) 2¼ 30 step mixer 1¼ 6:32 

01001(2017) 2¼ 32 step mixer 1¼ 6:32 

01001(2434) 2¼ 45 step mixer 1¼ 6:32 

01001(2435) 2¼ 20 step mixer 1¾ 6:32 

01001(2436) 2¼ 30 step mixer l ¾ 6:32 

01001(2437) 2¼ 32 step mixer 1¾ 6:32 

01001(2438) 2¼ 45 step mixer 1¾ 6:32 

01002(2439) 2¾ Blank CHM None 

01002(828) 2¾ Blank l ¼ 6:32 

For price information, see price sheet appended. 

ENGRAVING CHARGE 
9 cents for each letter , charact er or num eral; 

indicator line cou nts as lette r. Arrow s 9 cent s per 
lineal inch includi ng point and tail. Drawin g must 

MOUNTING 
MOUNTING HOLE 

MODEL DIAMETER DIAL MARKING CENTERS CLEARANCE 

01002(2440) 2¾ Blank 1¾ 6:32 

01002(843) 2¾ Blank 1½ 8:32 

01002(2441) 2¾ 20 step mixer CHM None 

01002(2442) 2¾ 30 step mixer CHM None 

01002(2443) 2¾ 32 step mixer CHM None 

01002(2444) 2¾ 45 step mixer CHM None 

01002(829) 2¾ 20 step mixer l¼ 6:32 

01002(2445) 2¾ 30 step mixer 1¼ 6:32 

01002(827) 2¾ 32 step mixer 1¼ 6:32 

01002(2446) 2¾ 45 step mixer 1¼ 6:32 

01002(2447) 2¾ 20 step mixer Pia 6:32 

01002(2448) 2¾ 30 step mixer 1¾ 6:32 

01002(2449) 2¾ 32 step mixer 1¾ 6:32 

01002(2450) 2¾ 45 step mixer Pia 6:32 

01002(2451) 2¾ 20 step mixer 1½ 8:32 

01002(2452) . 2¾ 30,step mixer l .1/2 8:32 

01002(2453) 2¾ 32 step mixer l ½ 8:32 

01002(2454) 2¾ 45 step mixer l ½ 8:32 

accompany order showing degrees spacing, size of 
character s and all diameter s. If dial is for Langevin 
prod uct no dra wing is requir ed if product is specified. 41 



The Recording Engineer 
is Vitally Concerned With 5 Thin gs 

1. Musica l Ran ge- The equip ment with whic h the recording en 
g ineer works is capable of reproducing almo st the entire wo rld 
of sou nd-a range of nearly IO oc taves, em bra cing vibra tions 
from 20 to over 16,000 cycles or bea ts pe r seco nd. But ce rt a in 
res trict ion s are im pose d on the reco rdi st in accomp lish ing thi s 
tot a lity , both phy sica l and practica l o nes. Th ese re str ict ions ca n 
be o vercome to a h igh degree by equaliza tion. 

2. Rhythm -T he framework of th e mu sica l performance is 
rhythm. Whil e contro l of rh ythm wou ld see m to lie solely in th e 
dom a in of th e performers, th e engine er is charged with the inter
pret a tion of rhythm by contro llin g bass and mid -bass ba lance to 
th e rest of th e sound. Thi s is acco mplished by choosing and plac
ing the microphon es, regul ating th eir in te nsity , and influenc ing 
their spect ral se nsitivity through equa lize rs. 

3. Variety -Th e brain, through th e ea r , delights in var ie ty. It 
follo ws th at th e widest range acco mp ani ed by best spec tral ba l
ance , delivers the m ost aud itory pleasure. Throu gh goo d j ud ge
ment . and caref ul regulation of th e mi crophone s by mean s of 
their vo lum e a nd eq ualizat ion co ntrol s, th e re co rdi ng engineer 
insures m ax imum listene r enjoy men t. 

4. Dynamics- Th e tran siti on in mu sic from a soft passage to a 
lo uder one is ca lcul a ted by mo st co mpos ers to ac hieve a ph ysio
logica l effec t. Whil e the ear perceive s a dyn am ic ra nge of one in 
a trilli on ( I 20 db ), th e recordin g enginee r mu st lim it thi s to one 
in a million (60 db) for th is is the m ax imum capability of pres
ent day eq uipm ent. T o acc ompli sh this compr ess ion unnoticeab ly 
requ ire s skill at th e vo lum e co ntr ols with the help of equa lize rs; 
th e spec tra l se nsiti vity of th e ear changes wh en th e vo lu me level 
is varied fro m th a t of the original performance. 

5. Spec tral Con trol- Thi s is a descriptive nam e for th e term 
"equa lizat ion." It im plies th e option to rai se or lowe r th e int ensity 
of critic a l sectio ns of the mu sica l ran ge. Furth er, it co nn ote s a 
subjec tive app reciat ion of th e phy siological effects achieved 
th roug h the se mean s to compen sa te for the limit s of the reco rd ing 
and re producing equipment. H ere, more than in an y oth er func 
tion of the re cor din g engineer , lies th e hi ghe st, mo st susta ined 
expr ession of the recordi sts art. 

Sound of Distant Thund er
Wind and Room Effects
Thre sho ld of Feeling 

32 64 

I 
I 

Lowest Fund amental Sounds
Fee lin g of Powe r 

The Critical Portions of the Audible Spectrum 
Requiring Spectral Control 

VERY LOW BASS-
POWER RANGE-16-64 cps 
1st and 2nd Octaves 

In thi s region, fr om l 6 to 64 cycles per seco nd, we fin d the 
thre shol d of fee ling, where the lo west sound s, like wind a nd room 
effec ts- th e sound of d istant thun der-a re fel t, ra th er than hea rd . 
In the upp er ha lf of th e first oct ave, just below 32 cps, J. C . St ien
berg <D show s th at the fu ndamen ta ls of the piano, orga n and ha rp, 
reach well int o th is range; he shows a lso th at th e memo ry of th e 
ear for the se low est sounds is lo ng- they need occur but se ldom 
in a thr ee o r fou r mi nute pa ssage to achieve fee ling of powe r and 
fu llness, to balance aes theti ca lly what wo uld o the rwise be a pre 
pomkrance of hi ghe r tum:s. 

But F le tcher has cha rt ed th e sensi tivity of th e ea r for var ious 
part s of the spec tru m a t lo wer th an th e leve ls of rea l ex istenc e. 
Hi s co mp ensation requi reme nt for eq ual loud ness in thi s r ange 
at lowe r re co rded and reprodu ce d leve ls sh ows requ ir ement s fo r 
tre mendou s boo sts, o n the ord er o f I 0, 20 and 30 d b, or anywhere 
from IO to 1,000 ti mes . 

Pr eci se co ntro l of th is ra nge is req uired to subdue stage rumb le 
a nd ou tside traffic noise, an acu te problem in New Yor k Stud ios. 
O vere mpha sis th ro ugh mi cro ph one placeme nt , especia lly tho se 
ri bbo n microph one s which ar e ve locity sens iti ve , ca n muddy the 
so und. The option to att enu ate thi s ra nge is as impor ta nt as th e 
ab ility to boos t it. . 

BASS-RHYTHM AND MUSICAL FOUNDATION 
3rd and 4th Octaves-64-256 cps 

Mo st of th e low , grave tones of the d rum a nd pia no are gen 
era ted in thi s ran ge; here we find th e fund amen ta ls of the rh yt hm 
sec tio n of the dance orches tra , as well as the founda tion o f all 
mu sica l structur e. 

It wa s Leopo ld Stowkowsk i who sa id " If I had a tho usa nd bass 
viol s I co uld use th em all! " -Thi s is not as extreme as it may 
sourld. For insta nce, such sir ing inst rum en ts, wh ile re infor ced by 
soundin g boa rds , genera lly p lay sing le tones, weak in level a nd 
possess little dyn amic range. In a la rge, comp rehensive or chestra, 
as m any as eight bass viol s may be used. A total of 1,000 bass 
viols in thi s case wou ld give only an ad d itional 2 I d b of level, a 
not in ord in ate amount if a gla nce be give n to th e equ al loud ness 
contours for th e ear on th e p rev ious page . P rofound atte nt ion 
shou ld be given to equal ization or attenu ation in thi s range , for 
th e mu sica l balan ce of the enti re progra m can be contro lled at 
I 00 cps . 

Mo st pr ess ur e microp hon es are subje ct to "p roximity effect, " 
or non -lin ea r bass inc rease a t low frequencie s in close tal king 
pos ition s. Th e use 6f attenua tion for dia log ue r estores no rma l 
perspective and qu alit y. 

MID-RANGE-256 to 2048 cps 
5th, 6th and 7th Octaves- "Telephone-Like" Quality 

The ear is reaso nab ly sensitive in thi s r ange, a nd a lm ost a ll 

OCTAVES 

128 256 

FUNDAMENTALS 

& 

of most musical instruments -
128 - 512 cps 

I 

Rhythm - Body - Fulln ess - Richness 

F 

5 



recording and reproducing equipment manages thi s mid-range 
with faci lity. 

If the 6th octave is made louder with respect to other oct aves, 
the mus ic has a horn-like charact er. If the I 000-2000 cps range 
is emphasized a "tinn y" effect is ach ieved . 

The fundamental tones in !}lost music lie equa lly above and 
below middle C, from 128 to 5 12 cps. As most instrument s are 
rich in the first overtones, the majority of the soun d energy is 
found up to the 2,500 cps range. Music edito rs, and others en
gaged in listening to music over long periods find that "listening 
fatigue" can be reduced by attenuat ing the 5th, 6th and 7th oc
taves by about 5 db from the normal level. 

LISPING QUALITY -
Between the 7th and 8th 
Octaves-3 kcps 

Th e 3 kc range delivers a genero us stimulu s to the ear. At very 
loud leve ls the region of greatest ear sensitivity shifts downward 
from 5 kc, and accounts partly for the high sensit ivity of most 
pub lic address loudspeakers in the 3 kc band. Characteri stic of 
low-level signals peaked at 3 kc is a "lisp ing" quality, and the 
total inability to distinguish labial sou nds such as m, b and v. 

In wide-range lower leve l syste ms, a peak in the region of 
3 kc has a masking effect on important recognition sou nds, and 
on others whic h lie above 4 kc. Brilliance and clari ty arc lost, 
and without attenuation an unconscious strain with increasing 
fatig ue is felt accord ing to th e height of the 3 kc rise. 

PRESENCE RANGE- . 
Between the 8th and 9th Octaves -
4750 to 5 kcps 

Th e usual band which affects clarity in a man' s speech is 3,000-
6,000 cps. In a woman's voice the fundamental s are roughly an 
octave higher than a man's, and her range of consonant clarity 
is ach ieved between 5,000 and 8,000 cps, a region the higher end 
of which approaches an insensit ive range of the ear. <D In addition ; 
the total range of a woman 's voice is about one-ha lf that of a 
man's, stimu lating fewer hearing nerves, and is consequent ly still 
weaker upon reception for thi s reason. 

Wide range sounds, especially those of singing voices, have 
fundamental s with harmonics in the 5 kc region of good ear sen
sitivity. Voices , powerful or rich with har mo nics at 5 kc sound 
especially pleas ing, clear and full. Male opera singers are parti cu
larl y favo red with 5 kc sound s, women less so , although there are 
notable exceptions. @ It follows th at deficie nt voices, especia lly 
those of wome n, can be enhanced in listening value by a generous 
boost at the 5 kc point , on the order of 5 to 8 db. Defin ition is 
increa sed by added power given to the reco gnition sounds like 
t, s, ch and k. A collateral benefit of this boost is the apparent 
increase in level; a 6 db rise at 5 kc frequently gives an apparent 
increase of 3 db to the overall signal. 

The atten uation of the 5 kc range on instrumentals can give a 
"transpar ent" quality to the performance, provided that it is 
otherwi se wide-range. This quality is commo n to Europea n or
chestra l recording , has found some popularity , and may be 
desirable. Usually , voca ls on microphones with a "sadd le" in 

R EQUENCIES 

thi s ra nge lack the "punch," or "pre sence" to wh ich we have 
grown accustomed in this country. 

BRILLIANCE-
Part of the 9th throu gh the 10th Octave-6500 to 16000 cps 

Unvoiced consonants attributed to tooth, tongue and lip so un ds 
are h igh in frequency, and re ach the 10 kc ra nge. These frequen 
cies accou nt for some clar ity and most br ill iance, even thou gh 
th ey purvey less than 2% of the total speech energy. The same 
effect hold s true for musical instruments, and especially for per 
cussion. Thus, in orde r proper ly to convey all the effects in re
cording independently of microphone placement and sensit ivity in 
the last octave, the ability to boost th is range in an easy, continu 
ing slope on the indivi dual micropho ne is helpfu l. 

On some undamped microphones of the diameter of about 
one -ha lf inch , an opposite correction is requ ired, especially on 
speech and vocals. The extension of the higher range in good 
microphones exp loits the '"baffle" effect investigated by Mue ller, 
Black and Davis in 1934. It has been determined that extra sound 
pressures bu ild up on the diap hragm by a value of 9.8 db over an 
apprec iab le band, and that the predominant frequency of this 
band is direct ly associated with the diamete r. In this way a mi
crophone of 5/s inch diameter is approx imate ly one -ha lf the wave 
length of 9 kc. On improperly damped microp hones a distinct rise 
at thi s frequency is fou nd which produce s ann oying sib ila nt dis
tortion on speech. On Latin and other type s of music using gourds 
and ratt les, thi s peak result s frequently in an asto nishing and 
pleasing feeling of clari'ty. 

HOW CONTROL IS ACHIEVED 
OVER GEOMETRY, TONALITY AND EFFECTS. 

It wou ld appear specio us to suggest the multiplicity of correc
tions and precise contro l of spect ral qua lity in the preceding 
without showi ng how it may be achieved. It is obvious that in
div idual control of each m icrophone is needed for purposes of 
match ing quality from left, cen ter and right groups. It is plain 
to see that each microphone is confronted with the task of pur
vey ing qua litatively the sound from different instrumen ts and 
art ists, and that each microphone mu st be controlled throughou t 
portions of its spectra l range to accom plish specia l effects. 

Jt has become good pract ice in monaural recordi ng to provide 
a multiplicity of equa lizers on the mixe r console. In most ca ses 
this equa lization has offered control at two point s only, generally 
at I 00 and I 0,000 cps. Whi le more control was desired, the un 
avai lab ility of equipment small enough to prov ide more cont rol 
and at othe r frequencies has in the past militated agai nst needful 
add itions. 

With the advent of stereo and three-channel record ing, nearly 
three times th e equipment, with more elaboration, seems indi
cated, and expansion of console a rea in the horizontal p lane 
offers the only direction in wh ich to proceed. But a sing le engi 
neer has arms only so long. 

Succeeding pages describe Lan gev in Pro gra m Equ alize rs sma ll 
enough to fit on the contro l panel over the mixer co ntrols. 
<DJ. C. Stienb erg "Fundamentals of Speech. Hear ing and Music." 
(!) eg., Rosem ary Clooney. Dor is Day 

"HORN-LIKE" 
Quality - 512-1024 cps 

"TINNY" 
effect · 1 kcps 

PRESENCE 
- 5 KCPS 

"LISPING" 
Quality · 3 kcps 

I 

1 

Overtones - Rea l ism -
Region of La bia l and Recognition 

Sounds in Spe ech and Si nging 
Brill ianc e- Spark le 

Life· li ke Quality 
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MODELS E0-255-A AND E0-255-B 
VARIABLE HIGH PASS AND LOW PASS 
SOUND EFFECTS FILTERS 

FEATURES 
Self-Contained: Independent high and low pass units. 
Compact: Uses no more space than a Rotary Attenuator. 
Versatile: Tandem installation. 
Maximum Flexibility: Overlapping cut-off frequencies. 
Flat response except at cut-off points. 
Broad scope, without hum or extraneous noise pickup. 
No phase distortion. 

T he Lange vin Mode ls EQ-225-A nnd EQ-255 -B 
H igh Pass :md Low Pass f ilters have been caref ully 
engineered to co mb ine the flexibility of a comp lete 
"so und effects " filter wit h the versnti lit v affo rded bv 
independe nt, miniatur izeJ units. T his ·variab le fil ter 
provide s instanta neous selec tive band rest riction over 
a w ide range of t ransmitted sound. Independent co n
tro ls for high nnd low freg uenc_v uni ts, each eguip ped 
w ith eleven posit ions, inc luding "OFF", allow over
lapp ing of sound ove r the ent ire spectrum to prod uce 
a w ide vari ety of possib le sou nd effect s. vVhen sev
era l of th ese filte rs are used in tandem there is, no 
insertio n loss or distort ion, and t he cur ves w ill be 
add it ive. 

TECHNICAL SPECIFICATIONS 

EQ-255-A (HIGH PASS): 11 positi ons, "Off" - full frequency transmission. 
Cut-off frequencies: 70, 100, 250, 500, 1000, 2000, 3000, 4000, 5000, 
and 7500 cps. 
EQ-255-B (LOW PASS): 11 positions, "Off" • full frequency transmission. 
Cut-off frequencies: 10000, 8000, 6000, 5000, 4000, 3000, 2000, 1000, 
500 and 250 cps. 
SWITCH AND BRUSH CONTACTS: Gold plated for low noise (- 140 dbml 
CIRCUIT: Constant "K" of 600 ohms in and out 
IMPEDANCE: 500 to 600 ohms. For other impedances use Langevin Model 
TF-602-C Transformers. 
INSERTION LOSS: Zero 
INPUT LEVEL: 

Minimum: - 70 dbm. 
Maximum: +24 dbm. 

CONNECTIONS: Solder terminals on rear with added case ground 
connection. 
POWER EQUIPMENT: None. 
MOUNTING: Three different mounting centers, Jl/s" , 1 ¼ ", and 1 ½" 
on universal mounting bracket. Single ¾" hole mounting also provided 
by removal of mounting bracket. 
DIMENSIONS: 2¼" diameter by 41/s" long. 
DIAL AND KNOBS: Dial is Model D-1002, 2¾" diameter, Ii 32" thick 
aluminum, black satin anodized and engraved to suit. 

HIGH PASS LOW PASS 

r on, , C 
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ORDERING INFORMATION 
MODEL E0.-255-A HIGH PASS FILTER, comp l ete w i th 

J\1Iodel K -108 Instrument Kn ob and Mode l 0 -1002 
engrave d dial. vVeight, Net, 1 ½ lbs.; shippin g, 3 
lbs. 

MODEL E0.-255-B LOW PASS FILTER, Comp l ete with 
J\llodel K-108 Instrument Knob and M ode l 0 -1002 
engraved dial. We igh t , Net , 1 ½ lbs.; shippi ng, 3 
lbs. 

Model EQ-259-A Variable High and Low Pass Filter 
Comb ines EQ-255 -A and EQ -25 5-B H igh and Low 
Pass Fi lters on n single pane l 3 ½ ins. high b:-,· 19 ins. w 
b:-,· 5 ¾ ins. cl; for rac k 111ounting . fi nish is Langevi n 
light grn:-,·. Inc ludes " in and out " key. vVeight, Net , 
4 ½ lbs, 6 lbs shipp ing. 



FIXED WAVE FILTERS 

FIXED HIGH PASS FILTERS 

These filters are applicab le co audio freq uencies only and 
\,·ill pass all freq uencies above the cut -off (3 db down) 
point. T y pical characterist ics (shom1 below) have an 
attenuatio n of 16 db per octave. T oro idal co ils arc used 
to pro vide_ min imum hum pick-up and all compo nents 
are "potted " for electrical and mechanical stabilicv. 

CIRCUIT: One full section constant K 
CUT-OFF FREQUENCIES: 40, 50, 70, and 100 cps 

IMPEDANCE: 600 ohms (unbalanced) 

INPUT LEVEL: Minimum: - 70 dbm; Maximum: + 28 dbm 

MOUNTING: See Case ' B," page 66 

FINISH: Langevin gray baked enamel 

DIMENSIONS: B's" w by 2½" h x 1 ¾" d 

NET WEIGHT: Approximately ½ lb 

SHIPPING WEIGHT: Approximately 1 lb 

a, 

0 

0 

20 

40 

10,....., 100.-, 

0 

-20 

-40 

Available at 4 cut -off frequencies (See specificatio ns.) 
Chart illustrates typica l respon se using a 100 cps cue-off. 

MODEL CUTOFF 

40 cps 
50 cps 
70 cps 

HP-40 HIGH PASS FILTER 
HP-50 HIGH PASS FILTER 
HP-70 HIGH PASS FILTER 
HP-100 HIGH PASS FILTER 100 cps 

MODEL EQ-257-A RIAA EQUALIZER 

USE: This instrument produces the desired RIAA curve character-
istics and is used for playback of phonograph records. 

IMPEDANCE: 600 ohms (unbalanced) 

INPUT LEVEL: Minimum: - 70 dbm; Maximum: + 28 dbm 

MOUNTING: See Case " B" page 66 
FINISH: Langevin gray baked enamel 

DIMENSIONS: H's" w by 2½" h x 1 ¾" d 

FIXED LOW PASS FILTERS 

The se filters pass all frequencies up to c~1e cut -off 
poim \, ·hich is 3 db down on the att enuation cun ·e. 
T:, ·pical chara cte rist ics (sho wn below) have an attenu 
ation of 30 db at a point 10% above the cut- off fre
C]UCnc:,·. T oro idal coils are used to prov ide minimu m 
hum pick-up and all compo nent s are "potted " for 
mech anical and electr ica l stabilit y . 

CIRCUIT: One full section constant K and two m-derived half-sections. 

CUT-OFF FREQUENCIES: 15, 12, 10 and 8 kcps 

IMPEDANCE: 600 ohms (unbalanced) 

INPUT LEVEL: Minimum - 70 dbm; Maximum: +28 dbm 

MOUNTING: See Case " B," page 66 

FINISH: Langevin gray baked enamel 

DIMENSIONS: B's" w by 2½" h by 1 ¾" d 

NET WEIGHT: Approximately ½ lb 

SHIPPING WEIGHT: Approximately 1 lb 

1000.-, lOKC 

' 
0 -

a, 

0 

20 
I 

--1-1-H ·H -, .... 
40 

0 

20 

40 

Ava ilable at 4 cut -off frequenc ies (See specific atio ns.) 
Chart illustrate s typical respo nse using a 10,000 cp s 
cut -off. 

MODEL 

LP-15 LOW PASS FILTER 
LP-12 LOW PASS FILTER 
LP-10 LOW PASS FILTER 
LP-8 LOW PASS FILTER 

CUTOFF 

INPUT LEVEL Maximum: + 24 dbm; Minimum: - 60 dbm 
INSERTION LOSS: 20 db at 1000 cps 

EQUALIZATION: RIAA 

NET WEIGHT: Approximately ½ lb 

SHIPPING WEIGHT: Approximately 1 lb 

15 kcps 
12 kcps 
10 kcps 
8 kcps 
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UNIT TYPE VARIABLE EQUALIZERS 

ELECTRICAL SPECIFICATIONS: All variab le equalizers are 
Bridged "T" N etworks prov iding constant impedance 
in and out . Available only Jn one imp edance of 600 
ohms for unbalanced line. Indu ctor s are to roidal coils 
prov iding min imum hum pick-up. Precision resistors 
are used for stability and low noise level. 1 All switching 
contacts are of a rugged design and of i~stru ment qual
ity using fine silver contact s and bru shes. 

MODEL EQ-260 3000 CYCLE VARIABLE EQUALIZER 
USE: To provide additi onal response in the 3000 cycle 
region, to increase intel ligibi lity and to provide corr ec
tive balance where lower frequ encies are over-empha
sized. 
INPUT LEVEL: i'vlaximum: + 24 dbm; Minimum : -60 dbm 
INSERTION LOSS: 8 db 
EQUAL.ZATION: Maximum of 8 db at 3000 cps 
STEPS: 8 steps of 1 db at 3000 cps 
ROTATION: Clockwise for increasing equalizat ion 

MODEL EQ-261 DIALOGUE-MUSIC EQUALIZER 
USE: For reducin g low frequencies on dialogue ; dimin
ishes room rumb le, hum and other low frequency noise. 
INPUT LEVEL: Minimum: -70 dbm; Maximum: + 24 dbm 
INSERTION LOSS: Zero 
ATTENUATION: T otal, 8 db at 100 cycles 
STEPS: 4 steps of 2 db each: 5th step prov ides 6 db 
more loss at 30 cps 
ROTATION: Clockwise for increased att enuati on 

GENERAL SPECIFICATIONS: 
SWITCH AND BRUSH CONTACTS: Fine silver for low no ise 

(-140 dbm) 
CIRCUIT: Constant "I( " of 600 ohms in and out 
IMPEDANCE: 600 ohms. For other impe dances use Lange

vin Mode l TF- 602-C Tran sform ers. 
INSERTION LOSS: Zero 
INPUT LEVEL: Mini mum: -70 dbm 

Maximum : + 24 dbm 
CONNECTIONS: Solder T erminals on rear with added case 

gro und con nection. 
POWER REQUIREMENT: No ne 
MOUNTING: T hree different mou nting centers, 1 ½ ", 1 ¼" 
and 1 ½" on universa l mountin g bracket. Single ¼" 
hole mountin g also prov ided by removal of mou nting 
bracket. 
DIMENSIONS: 2 ¼" diameter by 4 ¼" long 
DIAL AND KNOBS: Dial is Model 0 -1002 , 2 ¾" diameter , 
1/ 32" th ick aluminum , black satin anodized and en
graved to suit. Mode l K-108 RCA type knob is sup
plied. 
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UNIT TYPE VARIABLE EQUALIZERS 

MODEL EQ-262 5000 CYCLE VARIABLE EQUALIZER 
USE: To correct losses in the 5000 cycle range, to im
prove tonal balance, increase sibilance and to provide 
"presence". 
INPUT LEVEL: Maximum: + 24 dbm; J\llinimum: -60 dbm 
INSERTION LOSS: 8 db 
EQUALIZATION: Max imum of 8 db at 5000 cps 
STEPS: 8 steps of 1 db each at 5000 cps 
ROTATION: Clockwise for increasing equalization 

MODEL EQ-263 HIGH FREQUENCY VARIABLE EQUALIZER 
USE: For reducing high frequency resonances, to correct 
excessive silibance ( de-essing) and attenuation of high 
freque ncy distortion due to ove rloading . 
INPUT LEVEL: Maximum: + 24 dbm; Minimum: -56 dbm 
INSERTION LOSS: Zero 
ATTENUATION: Tota l 14 db at 10 kcps 
STEPS: 7 steps of 2 db each at 10 kcps 
ROTATION: Clockwise for increasing attenuation 

MODEL EQ-265 LOW FREQUENCY VARIABLE EQUALIZER 
USE: To provide addition al low frequency response, 
extend the range of equipment in the low frequencies and 
to equalize tona l balance of "thin " program materia l. 
INPUT LEVEL: J'vlaximum : +24 dbm; Minimum: -56 dbm 
INSERTION LOSS: 14 db 
EQUALIZATION: Maximum of 12 db at 100 cvcles 
STEPS: 6 steps of 2 db each at 100 cycles ' 
ROTATION: Clockw ise for incre ased equalization 

MODEL EQ-266 HIGH FREQUENCY VARIABLE EQUALIZER 
USE: To provid e additiona l high frequency response, 
to compensate manually for disc recorder losses due to 
smaller recording groove diameter . 
IN~UT LEVEL: Maximum: + 24 dbm; Minimum: -56 dbm 
INSERTION LOSS: 14 db 
EQUALIZATION: Maximum of 12 db at 10 kcps 
STEPS: 6 steps of 2 db each 
ROTATION: Clockwise for increasing equalizat ion 
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MODEL E0-251-A PROGRAM EQUALIZER 

New Concept Gives Variable Equalization at 6 Important Points. 

Only 1 ½ Inches Wide - 10 units require panel space of 3½ inches 
high by 15 inches wide. 
Flexible - 2 rotating cam switches for high and low peak settings. 
No tubes or power required - all passive circuits. 
Low Insertion loss of only 14 db. 

Uses etched circuits of military quality for super-compactness. 
Toroid coils - no hum. 

GENERAL 
The Model EQ-251A Equalizer is Langevin's miniaturization of an instru
ment that has long been standard for corrective equalization in record
ing and reproduction of sound. The diminutive size of this precision 
instrument permits mounting adjacent to mixer controls, thereby making 
possible multiple installations of several units in close proximity. 

The Model EQ-251-A Equalizer's improved design features two sliding 
levers for equalization and attenuation. The perpendicular sliding action 
is more functional than rotary action, and facilifates reading of knob 
positions. Adjustable in 2 db steps at specified frequencies, with a 
range of 12 db maximum equalization to 16 db maximum attenuation, 
this instrument is an ideal tool for dubbing and frequency response 
corrections. 

This assembly is a passive, L/ C/ R, bridged T network, and does not 
require power supply, tubes or additional connections. It can be in· 
serted directly into a transmission line with only input and output 
connections. 

Two rotating cam switches are provided on the face panel. The switch 
at the right gives high frequency equalization peaks at 3 kc, 5 kc, 10 
kc or 15 kc. The left switch provides low frequency equalization peak 
settings of 40 cps or 100 cps. 

[ 
TECHNICAL SPECIFICATIONS 
Circuit, Bridge T; Impedance, 600/ 600 ohms; Insertion Loss, 14 db; Input 
Level, minimum: - 70 dbm, maximum: + 20 dbm; Phase Shift, negligible; 
Power Requirements, none; Terminals, plug-in; Finish, black non-halation, 
satin finish, anodized aluminum with engraved markings. Chassis parts are 

· nickel plate on brass. Dimensions, panel: 1 ½ inches wide by 3½ inches 
high; 5½ inch depth behind mounting panel. 

ORDERING INFORMATION 
MODEL EQ-251-A PROGRAM EQUALIZER, complete with female plug recep
tacle, mounting hardware and instructions; Weight, Net, 1 ¾ lbs., shipping 
3 lbs. 

Model EQ-258-A Equalizer 

Has the same specificat ions as the EQ-251 -A but de
signed for rack mounting . Size is 3 ½ in. h by 19 in. w 
by 5 ~~ in. d. Finish is Langevin light gray . Comp lete 
with instruc tions. We ight, Net, 4 ½ lbs, 6 lbs shipping. 



MODEL E0-252-A 
GRAPHIC EQUALIZER 

7 POSITIONS FOR ULTIMATE CONTROL 

Model EQ-252-A 

OF SPECTRAL QUALITY IN RECORDING, TV-BROADCAST AND MOTION PICTURES 
FEATURES 
7 Selected Positions of Variable Hi-Lo Equalization and Attenuation. 

Gold plated, Noise-free, Switching through =8 db in 1 db steps during 
active use. 

Hum-free performance through toroid coils from - 70 to +24 dbm. 

No tubes or power required - all passive Bridge T circuits in one 
Integrated unit. 

Small size: 3½" x 10½" x 5¾" deep. 

GENERAL 
The Langevin Model EQ.252-A Gr Jphic Equalizer fufills the critical need 
for multiple control at the subjectively important points of the audio 
range. It employs miniaturized, military quality, gold plated, etched 
circuitry in each of the 7 plug-in filter units, resulting in a passive 
assembly requiring no tubes or power supplies. Only input and output 
connections are required. Sliding Levers permit 8 db of equalization 
and 8 db of attenuation in 1 db steps at 50, 130, 320, 800, 2000, 5000 
and 12,500 cps during the program through rioise-free gold-plated switch
ing. Modern controls give quiet operation at - 70 up to + 24 dbm. 

Filter assemblies use sealed toroid coils for hum-free operation. Careful 
design delivers = ½ db accuracy. Overlap from one filter to the next 
gives combined flat output when levers are in a straight line in any 
equalized or attenuated position (see curves). Special frequencies are 
available to order; overlap may or may not provide combined flat output 
between adjacent positions as the standard frequencies shown have been 
calculated for this effect. In zero position each or all filters are flat 
(resistive only, 16 db. loss) ·from input to output. Because all passive 
circuitry is used there is no distortion when operated up to plus 24 dbm. 
Impedance is 600 ohms in and out; for other impedances use Langevin 
line to line transformers, Model TF-602-C. The model E0-252-A is limited 
to 600 ohms impedance for the reason that lower impedances would 
double the size of the equalizer components every time the impedance 
is halved. 

SPECIFICATIONS 
Circuit: Bridged T; Impedance: 600/ 600 ohms; Insertion Loss, 16 db; 
Operating Level: - 70 to + 24 dbm; Positions: 7, with 8 db of equaliza
tion and 8 db of attenuation at 50, 130, 320, 800, 2000, 5000 and 
12,500 cps in 1 db steps; Distortion: none; Coils: Sealed toroids; Power 
Requirements, none; Response, See curves; Panel Finish: Black, satin 
finish, non-halation, anodized aluminum; Terminals: solder type, turret; 
Filter Sections: 7 plug-in, printed circuit type; Size: 3½" high by 10½" 
long by 5¾" deep overall. 

··=l==*=j . . 
. . 

Model EQ-270-A 

ORDERING INFORMATION 
Model EQ-252-A· Graphic Equalizer equipped with red knobs, complete 
with mounting hardware and instructions. Weight, net 9 lbs.; 14 lbs. 
shipping. 

Model EQ-270-A Graphic Equalizer 
Ha s the same spec ificat ions as the EQ -252-A buc 

designed for rack mounting. Size is 3 ½ ins. h by 19 ins. 
w by 5 % ins. d. Fin ish is Langevin light gra y . Comes 
comp lete with instruct ions. \Neig ht , Ne t , 12 lbs; ship
ping 14 lbs. 
Recommended Accessories 
When lower impedances than 600 ohms are required, use the following 
matching coils in and out, 

Model TF-602·C Line to Line Transformer, Weight, Net, 2¾ lbs.; 3½ lbs. 
shipping. 
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INTRODUCTION 
A mixer is a device used to i11crease smoothly w ith 

unr ecognizable steps the signal in the line from a point 
of infinite atte nu ation . T his is called "fading-in" the 
pr og ram material. Secondly , the fun ct ion of a mixer 
control is to misc and low er the leve l of the program 
materia l during a performance ove r a range within 
the dy nami c, or th e working limits, of the associated 
equipment. Thus , eit her the maximum , or a low er 
desired dy namic range can be maint ained w ithout 
ove rloads, wit hout signal reducti on in to the noise 
thre shold of the equipment, and wit hout recognizable 
frequenc y disc riminati on during the pro ces,. 

A var iable attenuator is defined here as a resistive 
device used in audio tran smission cir cuit s to reduce 
level uniforml y at all frequencies flow ing through 
the interco nnecting line. Philisophically , then, a mixer 
control is a specialized ty pe of atten uat or. 

Attenuators used in some measurin g equipment, 
for instanc e, reduce the signa l a certain numb er of db 
and somet imes cut off to in.finite attenuati on on the 
last step. This ab rupt tr ansition makes it unsuitab le 
for use as a mixer, all ot her things being equ al. A mix
er is designed so that the last few steps at tenuate to 
infinity rapidl y but w ithout abrupt or not iceable 
tran sitions during the last few degree s of travel. 

HOW MANY STEPS SHOULD 

YOU CHOOSE 

HERE IS THE DIFFERENCE 

··o·· .. ·o· .. .. .. .. .. : \ 
• • • • • • • • • • • • •• •• • • •• •• •• •• 
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This leads us to th e heart of the problem in selecting 
a good mixer: . smooth transition from one degree of 
attenuatio n to anot her. The great er the number of 
steps, the smoother and less not iceable is the mixing 
operation in the sound outp ut. 

A com parison of signal leve ls only 1 db apart re
qui res close stud y by AB compari son to detect a level 
change. A cha nge of 1 ½ db is perceptible by study, 
but under program operating condition s cannot be 
discerned. Thus, 30 steps 1 ½ db apart determine s 
th e number of tran sitions requi red for high quality 
mixing- a1~d is standard throughout th e industry for 
ro ta ry mixers. 

Smaller, less expensive mixer contro ls are limited 
to 20 steps. This allows 2 db of att~nu ation per step. 
Sometimes, espec ially in portable equi pment, space 
.is the vital consideration and this limit s the c hoice to 
uni ts wit h this numb er of steps. Operati on can be 
classed as good. 

SLIDE WIRE MIXERS 
Smoothe st operation is achie ved by slide wire mix

ers, where the tran sitions from one level co another 
are only one tenth of a db apart. Fo r thi s reason they 
are emp lo~1ed in music sco ring and ot her crit ica l ap
plication s where best qualit y is demand ed. 

ROTARY TYPES STRAIGHT LINE TYPES 

CIRCUIT TYPES for MIXERS AND ATTENUATORS 
There are two classes of circuit s for mixers and 

attenuators. Th ese are th e 1111ba/a11ced and ba/a11ced 
types. 

UNBALANCED CIRCUITS 
In unbalanc ed circu its one side of the line must be 

grounded . In a mixer control the pos itio n in t he equip
ment circuit is usually predeter mined, allow ing un
balanced operation whe re pro vision is made to insure 
against indu ced hum resu lting from a ground loop. 
In the case of atte nuator s, t heir use in gain sets and 
balanced lines invo kes a determin ation as to w hether 
a gro und on one side will short out part s of the 
circuit or cause an unde sirable g round loop . 

BALANCED CIRCUITS 
Sym metrica l components wi th the ce ntral pare of 

the configura tio n going to ground character ize a 
balanced circuit. Th is circuit is not susceptib le to 
hum fr om loops due to misp laced gro und s. In addit ion 
the balanced char act eristic elim inates the shorti ng 
out of circuit components if the ground is used and 
if it is centra lly located w ith respect to each side of 
the line. 

STEREO'S MOST MODERN MIXER 

SLIDE -WIRE 
LADDER 
STRAIGHT LINE 



CHOOSING THE MIXER FOR 
CIRCUIT, FORM AND TYPE 

\Vhil e L.111ge,·in supplie s all cl.tsses, form s and cir
cuit t.,·pcs in 111ixer controls, it wou ld be rem iss in 
its obli!,!mion to the user if it did not make rccom
mcncbtions .111d cit e ath-.111tages and disad, ·amagc s in 
the use of the ,·ar ious J, ind s arnil ablc . Acco rdin gly 
we \\·ii I treat 011 the se recom mencbtion s in three sec
tion s: th e choice of circuit for mixing , suLmastering 
and maste ring; the choice of attenuator form, that is, 
rotary or st~aight-lin e, and the choic e of step ty pe 
versus co ntinuou s slide wire . 

THE MIXER CIRCUIT 
LOW OR HIGH LEVEL MIXING 

Mixing in lo\\·-leve l circuit s bef'.Jre preampli fi~ation 
saves on the number of preamphfier s, as the mput s 
can be combi ned in varied proporti ons throu gh the 
mixer s and then feel to a single preamplifi er. Refe rring 
to the illust ration s succeeding, it \\ ·ill be seen that 
bevond a ce rtain number of input s the parall eling 
losses cannot be overcome b\ · th e amplifier wit h Lad
der nenn>rk s, \\·herea s "T" ·net ,,·ork s, with lo\\ ·er in
sertion loss, allow a gre:ne r numb er. Thu s, th e de
signer 's judgem ent ent ers the picture , co nsider ing at 
the same time the higher susce ptibilit y to contact noi se 
because of amplification after the mixing operation 
and othe r svstem noise. Thu s, low- leve l mixing is 
distinctl v a ·compro111ise, and finds favor usually in 
cases of portabl e, lig ht ,, ·eight mixer desig ns ,, ·hose 
applicatio n is not critical in final ou tput qua lit :,r. The 
cost of ''T" networks is higher than that of ladder s. 

LADDER VERSUS "T" CIRCUITS 
The ladder c ircuit allows virtually an infinite cut

off to about -120 db; the "T" circuit extends dow n 
to th e orde r of on lv -100 db . But the "T " circuit 
still has proponent s \\·ho point out , fo r exam ple, 
that in th e last six position s of a 600 ohm ladder 
30 step mixer th ere is a 30% dr op in impedance at 
the output of the mixer to about 400 ohms . The 
arg ument holds that mixer s are empl oy ed in multiple, 
and that th e s]io-ht mismatch, as shown by the illustra
tion, ,, ·ill precl~de virtuall:,· any measurabl e discrimi
nati on due to mismat ch. 

Here, then, ~ a listin g of the points in favor of the 
ladder circuit for mixer s: 

1. As attenuation takes place, contact noise 
decreases in proporti on. Thi s is th e converse 
of "T " c ircuit s, w here the contact noise re
main s the same in any positi on. 

2. Mismatc h effects, however theor etical, de
crease in direct proportion to the nu mber 
of unit s th at are para lleled into the next cir
cuit , so that with 3 or 4 units or more operat
ino- in a bank of ladder mix ers, imped ance 
m~match pra cticall y vanishes. 

3 . In the sma ller units, size, too, mu st be taken 
into acco unt, for the added part s of the '·T" 
circuit requir e mor e space. 

4 . The last co nsideration, if not the most impor
tant one, is cost , for double the circu itr y and 

· t· "T" movmg parts are necessary or con-
figuratiom . 

"T" AND BALANCED "H" ATTENUATORS 
After a group of mixers have been parallel ed it is 

standard practi ce to ad d further amp lificati on in the 
form of a boo ster amplifier to offset the para lleling or 
matching losses occ asioned by the restoring of the 
600 ohm circu it imp edance. After the boo ster am
plifier, a subma ster or master control is empl oye d to 
feed this rrroup on to other circuits contain ing equali
zers, limifers, or perh aps th e bridging bu s. Because 
the latt er part s of the circuit sometime s arc located 
in rack s distant fr om the mixer sec tion, balanced 
lines may be desirabl e to proride insuranc e agai nst 
hum from ground loops as well as for other cir
cuit reasons. In the se cases the subma sters and 
maste rs mav be balanced as we ll. Becau se we are 
dealin o- witli one c ircuit aft er all combin ing has taken 
place ~1nd now have higher levels, po ssible contact 
noise from ·'T" and "H " attenu ato rs pr esent s less 
hazard. In addit ion , th ese controls are usua lly preset , 
and acco rding!:, · ma)· be provided with detent s to 
facilitate chang es in pre cise incr ement s as ,, ·ell as re
turn to mark ed po sition s. Moreove r, aft er pre
amp lification and subse quent matching and etiualiz
ing·, it is desirable to introduce as few other losses 
into th e cir cuit as possible, and the zero loss feature 
of the "T" and " I-1" circuit s becomes helpful. 

"T ", " l--I", and "L '' circuits also find use in measuring 
equipment , and Langev!n lists these further o~ with
out taper, as well as with tapered cut- offs, w ith and 
without detents . A ll mixers ar c also available with 
CUC ClrCllltS. 51 
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MIXER CIRCUITS 

T here are a numb er of di ffer ent circu its which 
may be used to com bine mixer out put s to for m a 
com posite program chann el. Severa l types are illustra t
ed with th e adva ntage and disadva nt ages listed for 
each. vVhile it is not the po licy of Lange vin to dic
tate design , it is felt that the making of recommenda 
tions is a duty of the equipment manufacturer . 

HIGH LEVEL PARALLEL LADDER MIXER 
T he most highly recommended circuit for com 

bining mixer outpu ts is show n be low. This circu it is 
nsed to combine ~qttal impeda nces to form a single 
program channel wit h a maste r gain control of the 
same impedance . Any number of circuit s may be 
combined in th is way by select ing t he proper fixed 
network as shown on anot her page in th is cata log. In 
the illustrat ion 4 c ircuits are show n which would 
result in a loss of 24 db if a ladder master contro l is 
used. 

No te tha t the atten uator cases arc shown grounded . 
But signal grou nds (com mon) are taken on indiv idua l 
wires to a single point grou nd. 

The ph ase rebtions hips of all inputs are t he same, 
and this co nfiguration m:iy be dup licated for additio nal 
stereophonic chan nels as req uir ed. 

TOTAL LOSS IN DB DUE TO TOTAL LOSS IN DB IF 
CHANNELS PARALLELING MASTER IS USED 
COMBINED "T" LADDER "T" OR "H" LADDER 

2 6 12 18 
3 9.5 15.5 21.5 
4 12 18 24 
5 14 20 26 
6 15.6 21.6 27.6 
7 16.9 22.9 28.9 
8 18.1 24] NO 30.1 
9 19.1 25.1 ADDEP 31.1 

10 20 26 LOSS 32 
11 20.8 26.8 32.8 
12 21.6 27.6 33.6 
13 22.3 28.3 34.3 
14 22.9 28.9 34.9 
15 23.5 29.5 35.5 
16 24.1 30.1 36.1 

PARALLEL LADDER MIXER WITH 
MINIMUM LOSS NETWORK 

T his is a specia l app licatio n of t he mixer circu it 
show n above. It is used where more mixer circuits 
may have been added or losses otherwise have been 
incurred, and more ga in wou ld be advantageous to off
set these losses. It is only app licab le whe re an un
loaded input is available in t he booste r stage . It should 
be noted that the series outp ut resistor has been elimi
nated. T he master gain control must be used after 
the booster amp lifier. 

All phase relatio nships are mainta ined and the cir
cuit may be dupl icated for addit ional stereo channels . 

T he :idvantage of this c ircuit is disp layed when a 
large number of mixer attenuato rs must be combined. 
ln all cases this will produce a loss of 6 db less than 
the convent ional mixer network first treated on. 

HIGH LEVEL SERIES MIXER CIRCUIT 
Mixers in ser ies with a balanced master ga in con

tro l have been used in some app lications, such as in low
er cost, lighter weig ht portab le un its. '\,Vhere qua lity is 
not paramount, low level mixing may be emplo yed, 
saving on the nu mber of preampl ifiers. 3 db Jess Joss 
is ty pical of this config uration. The disadvantage 
of this circ uit is the presence of unequa l impeda nces, 
the phasing is not maintained in all c ircuit s, and the 
master mus t be a ba lanced control. This ci1·cuit is 11ot 
recommended for stereo applications because of mu lti
ple microp hone phasing prob lems, but can be used, 
probably wit h complete satisfaction, for monop honic 
radio remo tes. 



MIXER FORM 
SHOULD YOU CHOOSE STRAIGHT LINE OR ROTARY MIXERS? 

The advent of stereo recordinrr has vastly incr eased 
the comp lexity of control consol~s. Precise rerrulati on 
of individual ·sections of the orch estra and soloists in 
monaural recordi ng has called for the use of a mul
tiplicit y of mixer contro ls. The use of a comp lex of 
mixers has been virtually trebled by the demands of 
3 channel stereo . 

An expansio11 of the conso le in the hori zontal plane 
has been called for. But a recordin g engineer has arms 
on ly so long, so that when we cons ider practicalities, 
the follow ing calculations should enter into the 
choice of mixer control form: 

Rotary mixers have a diameter usually of 2 to 3 
inches; dial and knob or panel engravings are on 
approx imately 6" centers. It can be seen that horizon
tal console dimensions can become inordinate ly large. 
On the other hand, Lange vin Straight Line Mixers 
present an ideal solution co the problem in a number 
of ways. 

The se narro w verti cal mixers require only 1 ½ 
inches between mountin g centers (1 ¼" on order 
with nar rower escutche on), permitting a full comple
ment of contro l for 3 chan nels, all within easy reach. 
Moreover, at least tw o mixer controls can be operated 
with one hand; many recordists operate thr ee, and 
for some effects, as many as four . 

There are other advantages to the Lang evin Straigh t 
Line units. Full recogn itio n of the mixer level setti 11g 
is apparent from the vertica l position of the knob, 
giving better indicat ion of po sition than a round 
kn ob affords. Op era tion is smoothe r than with rotary 
mixer s, as only two grams of static frict ion need be 
overcome to change positio n of the control. \ iVhile 
it is true that rot ary mixer knob s allow "ro lling" wit h 
th e side of the pa lm for effect s, the vertical mixer 
exceeds in flexibility because the knob can actua lly be 
"snapped ", as well as faded rapid ly . Thi s can be done 
with on ly one finger if necessary . 

CHOICE OF MIXER TYPE· 

It is true that convention and habit enter into the 
choice of mixer form, so Langevin ma-Ices all types. 
Remember th at smoothe st mixing is de livered by 
stra ight line slide w ire mixers because of the small 
.1 db increments . Bue the use of stra ight line mixers 
calls for the development of new skills by the rec ord
ing engi neer; as long as fifteen years ago the moti on 
picture stud ios employed vert ical mixers on 20 c han
nel re-recording consoles for best qual ity and as the 
sole solution to human requirements. Ste reo has in
tensified operations to the end that I ,angev in Straight 
Line Mixers present a practical manner of ach ieving 
high quality and complete ste reo control w ith in 
phy siolog ical limits. 

MX-111-2 
2-GANG MIXER 

MX-111-3 
3-GANG MIXER 

MX-111-4 
4-GANG MIXER 

MX-111-6 
6-GANG MIXER 53 
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FEATURES 
1. SMOOTH, SILKY OPERATION FOR EASY CONTROL 

Most important to the operator is the overcoming 
of fr iction in the mixer control. ln these precisio n
bu ilt mixers, a nylon bearing rides along a longicudinall_v 
honed, hard ened chrom e-p lated shaft . Smooth opera
tion is the result of th e exceeding ly low coeffic ient 
of fricti on ; only 2 gra ms of pressure is requ ired to 
overco me the inerti a and bearin g friction of the contro l 
assembl v. 

2. LOW CONTACT NOISE FOR CLEAN, CLEAR SIGNAL 
A single contac t bru sh fabricated of the same ma

terial as the resistance w ire prevent s generat ion of 
thermal voltage s, contact oxidation and conseg uent 
noise. This bru sh is connected to th e input circu it by 
a bery llium copper spring strip , eliminatin g the need 
for addito nal noise indu c ing brush es. 
3. EXCLUSIVE DIRT AND LINT BARRICADE 

FOR TROUBLE-FREE PERFORMANCE 
An accessible line and dirt trap over the resistor 

element eliminat es the cleanin g nuisance fo rmerl v as-

sociated with this form of control. 

4. PLUG-IN DESIGN FOR EASY MAINTENANCE 
Connection s are made by an integral plug to the 

conn ect ing cable soc ket. Th is pe rmi ts rap id disassem
bly for inspecti on and c leanin g . 

IMPORTANT NOTICE 
ALL SLIDE \ iVmE M1XERS REQ UIR E P ERIODIC CL EANING. 

5. FRICTION ADJUSTING SCREW FOR 
ANGLE OR VERTICAL MOUNTING 

Fo r t hose reco rding eng ineers w ho desire less fr ee
dom of mov ement in t he co ntrol , or fo r the designers 
who w ish co inco rpo rate a steep or vert ica l slope to 
the control pan el, a fricti on adj usting scre w on the 
guid e shaft is access ible thro ug h th e front slot on the 
control in w hic h th e knob assembl y rid es. 
6. AVAILABLE IN 2, 3, 4 AND 6 GANGS FOR STEREO 

For stereop honic co nt rols these mixers are available 
in 2, 3, 4, and 6 gang assemblies operating from a single 
knob. Thi s vast!)' simplifies co nsole controls. 



STRAIGHT LINE MIXER ATTENUATORS STEP AND SLIDE WIRE 
DIMENSIONS: ALL ARE 6¼ L x 2¼ DEEP; WIDTH: SINGLE l¼; 2 GANG 1%; 3 GANG 2½; 4 GANG 3 1/i6; 6 GANG 4% 
RESISTOR ACCURACY 5% 

LANGEVIN DB PER 2 GANG 3 GANG 
MODEL CIRCUIT STEPS STEP MODEL MODEL 

MX-100 Unbal. Ladder 20 2 MX-100/2 MX-100/ 3 
MX-102 Unbal. Ladder 30 2 MX-102/2 MX-102/ 3 
MX-113 Unbal. Ladder 32 l½ MX-113/ 2 MX-113/ 3 
MX-111 Unbal. Ladder Slide Wire MX-111/ 2 MX-111/ 3 
MX-101 Bal. Ladder 20 2 MX-101/ 2 MX-101/ 3 
MX-103 Bal. Ladder 30 2 MX-103/ 2 MX-103/ 3 
MX-104 Bal. Ladder 32 l ½ MX-104/2 MX-104/ 3 
MX-106 Bridge T 20 2 MX-106/2 MX-106/ 3 
MX-107 Bridge T 30 2 MX-107 /2 MX-107 / 3 
MX-114 Bridge T 32 I ½ MX-114/2 MX-114/ 3 
MX-115 Potentiometer 20 2 MX-115/ 2 MX-115/ 3 
MX-117 Potentiometer 30 2 MX-117/ 2 MX-117 / 3 
MX-120 Potentiometer 32 I ½ MX-120/ 2 MX-120/ 3 
MX-124 Potentiometer Slide Wire MX-124/ 2 MX-124/ 3 
MX-112 Dual Pot 20 2 MX-112/ 2 MX-112/3 
MX-118 Dual Pot 30 2 MX-118/ 2 MX-118/ 3 
MX-121 Dual Pot 32 l ½ MX-121/ 2 MX-121/ 3 

ORDERING INFORMATION 
MXD - Detented condition for standard straight li ne mixer step attenuator (not available on slide-wire models). 
MXP - Precision steps (not available on sli de-wire models). Detents are standard. 
MXQ - Cue positions for all strai ght line attenuators. 

For example a "MXIOO/ G" is a unbalanced ladder, 20 step, 2 db per step, 600/ 600 ohm. 
Example #2; "MXDQ100/2G" is the same specification except, with detent, cue positi on and two gang. 
Example #3; "MXPQ100/ 2G" is the same specification except with precision attenuation steps. 

Note: 1. For impedance definit ion, see impedance code chart on page 60. 
2. Number of steps or decibel steps other than those shown are available. 

STRAIGHT LINE STEP ATTENUATORS & GRID POTENTIOMETERS 

4 GANG 
MODEL 

MX-100/ 4 
MX-102/ 4 
MX-113/ 4 
MX-111/ 4 
MX-101/ 4 
MX-103/ 4 
MX-104/ 4 
MX-106/ 4 
MX-107 / 4 
MX-114/ 4 
MX-115/ 4 
MX-117/ 4 
MX-120/ 4 
MX-124/ 4 
MX-112/ 4 
MX-118/ 4 
MX-121/ 4 

6 GANG 
MODEL 

MX-100/ 6 
MX-102/6 
MX-113/ 6 
MX-111/ 6 
MX-101/ 6 
MX-103/ 6 
MX-104/ 6 
MX-106/ 6 
MX-107 / 6 
MX-114/ 6 
MX-115/ 6 
MX-117/ 6 
MX-120/ 6 
MX-124/ 6 
MX-112/ 6 
MX-118/ 6 
MX-121/ 6 

DIMENSIONS: ALL ARE 6¼ L x 2¼ DEEP; WIDTH: SINGLE 1 ¼; 2 GANG l5/s; 3 GANG 2½; 4 GANG 31/.6; 6 GANG 4% RESISTOR ACCURACY 1 % 

LANGEVIN DB PER 2 GANG 3 GANG 
MODEL CIRCUIT STEPS STEP MODEL MODEL 

AT-700 Unbal. Ladder 20 2 AT-700/ 2 AT-700/ 3 
AT-702 Unbal. Ladder 30 2 AT-702/2 AT-702/ 3 
AT-701 Bal. Ladder 20 2 AT-701/2 AT-701/ 3 
AT-703 Bal. Ladder 30 2 AT-703/ 2 AT-703/ 3 
AT-704 Bridge T 20 2 AT-704/ 2 AT-704/ 3 
AT-705 Bridge T 30 2 AT-705/2 AT-705/ 3 
AT-706 Balanced H 20 2 AT-706/2 AT-706/ 3 
AT-707 Balanced H 30 2 AT-707 /2 AT-707 / 3 
GC-400 Potentiometer 20 2 GC-400/ 2 GC-400/ 3 
GC-404 Potentiometer 30 2 GC-404/ 2 GC-404/ 3 
GC-402 Dual Pot 20 2 GC-402/2 GC-402/ 3 
GC-406 Dual Pot 30 2 GC-406/2 GC-406/ 3 

ORDERING INFORMATION 
ATV - Denotes last step infinity for unbalanced ladder, balanced ladder, bridge T and balanced H. 

·· ATQ"- Cue position ; 
GCV - Denotes last step infinit y for potentiometer and dual potentiometers. 
GCQ - Cue position. 

For example, a AT700G is a unbalanced ladder, 20 step, 2 db per step, 600/ 600 ohm. 
Example #2: ATVQ700/ 2G is the same specification except last step infinity and two gang. 
Example #3: GCVQ400/ 2M is a potentiometer, 20 step, 2 db per step, last step infinity, cue position, two gang, !OK ohm. 
Note: 1. For impedance definition, see impedance code chart on page 60. 

2. Number of steps or decibel steps other than those shown are available. 

ESCUTCHEONS 

Dimensions 

4 GANG 
MODEL 

AT-700/ 4 
AT-702/ 4 
AT-701/ 4 
AT-703/ 4 
AT-704/ 4 
AT-705/ 4 
AT-706/ 4 
AT-707 / 4 
GC-400/ 4 
GC-404/ 4 
GC-402/ 4 
GC-406/ 4 

l ¼" wide x 7" long x ¾." thick (single) 
l ½" wide x 7" long x ¾•" thick (single) 

Examples: MXlOOEW, MXDlOOES, MXP100E2, MXQ100E3. 
AT700EW, ATV700ES, ATQ700E2, GCVQ400E3. 

6 GANG 
MODEL 

AT-700/ 6 
AT-702/ 6 
AT-701/ 6 
AT-703/ 6 
AT-704/ 6 
AT-705/ 6 
Ar:706/ 6 
AT-707 / 6 
GC-400/ 6 
GC-404/ 6 
GC-402/ 6 
GC-406/ 6 

Suffix 
ES 
£W 
E2 
E3 
E4 
E6 

1 ¾ " wide x 7" long x ¾•" thick (two gang) 
2½" wide x 7" long x ¾•" thick (three gang) 
3¼" wide x 7" long x ¾•" thick (four gang) 
4¾" wide x 7" long x ¾•" thick (six gang) For price information, see price sheet appended. 55 



FOR POSITIONING THE SOURCE BY INTENSITY CONTROL 

GENERAL INFORMATION 
As early as 1934 it was well established that a level 

change of 3 db was sufficient to displace the apparent 
source of an instrum.ent or vocalist completely across 
the recorded field . Langevin engin eers developed 
the first controls for this application, known as "Pan 
Pots". 

While it is known also that arrival time of the 
sound influences the position of the app arent source, 
it has been proven that int ensity can offset the effects 
of arrival tim e satisfac toril y . In motion picture wo rk 
at least two screen proce sses, Vist avision and Per 
spectasound, clearly demon strate the complete success 
of Pan Pots in achieving control over posi
tion . 

T he config uration s of the se mixer cont ro l assem
blies are different from tho se usually encountered in 
regular tran smission work. In two·-c hannel syste ms 
tw o oppositel y wo und co ntr ols are ganged so that 
th e 3 db do wn point of each control occurs at zero 
degrees. For 3 channel syste ms three contro ls are 
ganged, and the windings of eacl1 so con stituted that 
th e 3 db down points occ ur 45 degr ees each side of 
zero degree s or center. At either 90 deg ree position 
the extreme op posite channel is at infini te attenuation. 
While it i_s p ossible to make arrays which tr averse an 
angular field up to 360 degr ees, only 180 degree 
fields are listed here. Specia l Pan Pot s fo r unu sual 
app licat ions are available on order fr om Langev in. 

Pan Pot s · are available in both the rotar y t ype and 
straig ht line ty pe. 

~ 
WJ 
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APPLICATIONS RECORDING FOR PROPER GEOMETRY 
Pan Pots can be employed to change the position 

of one sect ion of the recording field to another. 
E ith er the 2 gang or 3 gang Pan Pots can also be 
used to pick up a mon aura l source, and place this 
monaura l source in any geo metrical position in the 
final stereo recording. 

DESCRIPTION 
Pan Pot s do not adapt th emselves to slide wire ar

ray s for reasons of space. Moreo ver, the unusu al taper 
of each winding demands only 16 positions in each 
for smoothest tran sition throughout the audible range 
of control ; it w ill be discerned by stud y of the figur es 
that atte nuat ion at the extremes is unu sually rapid, and 
that it is very slow in the regions of overlap from 
one section to another. The rate of attenuation is 
preci se, and conforms to the exact calc ulati ons govern
ing angular displacement in the sound field w ith 
change in level. 

ORDERING INFORMATION 
MODEL RPP-2 ROTARY PAN POT, for mixing 1 channel into 

2. 600 ohms impedance in and out. Lad der ty pe, 
insertion loss 12 dh. 270 ° rota tion with -3 db point 
at o·, 90 ° at extrem e right and left. 16 steps used 
per sect ion \\'ith special geometrically accurate taper. 
Includ es RCA type K-108 knob and mode l D-111 
dial place. 

MODEL D-111 DIAL FOR ABOVE, engraved black satin ano
dized aluminum, with standard co lor code for 
geometr y, reco rdist left blue , right red. Size, 2 ¾" 

56 diameter by 3/32" thick. 

MODEL K-108 KNOB, RCA T y pe, g loss:,· black bakelit e 
normally supplied, but available also in R, Reel, 
OR , Orange, v\/, vVhice, IlL , l31ue, G , Gree n, P, 
Purpl e, GRY, Grny, and Y, Yello\\'. Please specif:,·. 
Size, 2 % " diameter by 1 ½ " high. 

MODEL SLPP-2 STRAIGHT LINE PAN POT, 1 channel into 2, 
same as Model RPP-2 above but st raight line form , for 
horizont al panel placemen t. Sup plied with type 
K-1050 red knob. Size is 15/ 16" ,, ·ide by 6 ¼" 
long by 2 ¼ " deep behind mountin g plane. Extends 
3 ¼" to top of knob. Docs not include escutch eon. 
vVeight, net 6 ½ oz, 1 lb shpg. 

MODEL SLPP-2E ESCUTCHEON FOR ABOVE, 3/16" dural 
black satin anodi zed eng raved. Recor dist left tra ck 



is colored blue and right track red. -3 db point 
is at 0° center wit h infinite attenu ation at 90° 
each side. 
Size is 1 ½" wide by 7 " long 
by 3/ 16 " thick. 

MODEL RPP-3 ROTARY PAN POT, for m1x111g 1 channe l 
into 3. Same as Mode l RPP-2 but with 3 ele
ments and insertion loss of 12 db; left range tapers 
from zero attenuation to infinite in center at 0 °. 
Right side of control is oppos ite on same contact 
row diameter. Center ganged contro l is zero at
tenuation at 0 ° with infinit e attenuation at extre me 
right and extreme left rotatio n. 
Size is 3" diameter and 2 % " deep. 
Weight, net 13 oz., 1 ½ lbs. shpg. 
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MODEL D-112 DIAL FOR ABOVE, same as D-111 but re
cordi st left channel, b lue, is infinite att enuation at 
0° center, right channe l, red, is oppos ite and center 
channel , white, is zero attenua tion cente r and in

finite atten uat ion at extreme right and extr eme left . 
Size is 2 ¾" diameter by 3/32" thick . 

MODEL SLPP-3 STRAIGHT LINE PAN POT, 1 channel into 
3, same as Mode l SLPP-2 but wit h pots ganged 
and 12 db insertion loss; include s red knob. 
Weight, net 13 oz., 1 ½ lbs. shpg. 

MODEL SLPP-3E ESCUTCHEON FOR ABOVE, same as Mode l 
SLPP-2E above but recordist left channel, blue, 
is infinite atte nuat ion at 0° center, right channel , 
red, is oppo site and cent er channe l, whit e, is zero 
attenuation center and infinite attenuat ion at ex
treme right and extrem e left . 
Size is 1 ¾ " wide by 7" long 
by 3/16" thick. 

10 
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UNBALANCED OR 
ASSYMMETRICAL 
NETWORKS 

IN]ftu:OUT ,'i.r. 
'"!' 

:'-= 
:: 

C C 

USED FOR MIXER, 
SUBMASTER AND MASTER 

"T" 

LADDER 

USED FOR MIXER (INFREQUENTLY), 
SUBMASTER, MASTER, VU RANGE 
EXTENDER AND IN MEASURING 
EQUIPMENT 

BALANCED OR 
SYMMETRICAL 

NETWORKS 

USED FDR MIXER, 
SUBMASTER AND MASTER 

"H" 

IN~• OUT 

: . 
~c 

IN~OUT 

USED AS SUBMASTER, 
MASTER AND IN MEASURING 

EQUIPMENT 

POTENTIOMETERS 

USED FOR HIGH IMPEDANCE 
LEVEL CO;.'TROL TO 1 GRID 

'" 'LJ.1 f,:: = 

C C 

USED PRINCIPALLY 
IN MEASURING EQUIPMENT 

"L" 

USED FOR HIGH IMPEDANCE 
LEVEL CONTROL TO 2 GRIDS 

USED PRINCIPALLY 
IN MEASURING EQUIPMENT 

The "L" c ircui t adapt s itself to low impeda nce 
operation beca use th e impedance lookin g in remain s 
cons tant. Its principal use is fo und in measuring equip
ment alth ough it find s application also at voice co il 
impedance s in multi way loud speak er sustems as a 
level control for re~pec tive mid-ba ss, treble and vhf 
dri ver unit s. 

The ladde r attenuator is not onlv the simplest but 
the most popu lar ci rcuit form used· in atte nuat ors for 
tran smission netwo rk s. 1~ deriv es greatest usage as a 
mixer and co nsists of a series of pi sec tions w hich 
comb ine , through a contro l leve r, to g ive t he proper 
te rminal imp edance s ,, ·ith change s in signal level. The 
inserti on loss of the se units in variou s parallel mi xer 
comb inations is show n in the tab le on page 52 . As 
balanced networks , show n in the diagram , the circui t 
co nfigurat ion exhibits double the number of compon 
ents, and allows mor e freedom in ground ing . 

"T " attenu ator s have featur es differing fr om lad
de r ty pes. 17 or instance, the inserti on loss of a "T " 
network is ze ro, and in t he case of certain mixer co n
figuration s fo r porta ble equipm ent affo rd th e ad
vant age of less loss in pa rallel use. T he tab le on 
page 52 shows ju st what thi s snving nmou nrs to in 
compar ison with ladd er unit s, and the illustration s of 
typica l mixer circu its show n Inter disc lose th at some 
ser ies pnrallel arrnn gcme nt s allo w still lo ,, ·cr losses. 
Proper design of portable equipment co upl ed w ith 
"T " unit s may save the we ight of severa l low- leve l 
amplifi ers. 

Balanced "H" net,, ·orks arc simpl y t\\'o opposed 
"T" con ficrurat ions to achie ve grounding faci lit:' in 
balanced li~cs. Th cv find use in measu ring equip ment , 
and are popular as sulmiastcr and master vo lum e co n
t rols whe re higher levels ar c found and insertion loss
es are to be minimized. As mixers, read the later 
paragraph dealing \\'ith ch oice of mixer c ircu its. 

Pote nti ometer s ar c vo ltage dividers. They find ap
plicat ion as level co ntrol s in grid cir cuit s at imped anc es 
of 25,000 ohms, 50,000 ohm s and higher. Lo oking 
back into the line the resi stanc e remain s fai rlv co n
stant , but int o t he succeed ing circuit t he resistan ce 
varies from zero to maximum. These unit s cann ot 
be used satisfacto ril v as a mixer co nt ro l in low im
pedance circuit s because the y change violentl y in 
imp edance looki ng int o the ne:xt circuit , thus affecti ng 
frequency respo nse. In their usual application the y 
are shielded by place ment wi thin the amplifier chassis, 
and th e leads are kept as short as possible to reduce 
hum picku p as we ll as hig h frequency attenuation due 
to shunt capac itance. \ i\fher e th e first stage in an 
amp lifier is pus h-pu ll a balanced potenti ometer shoul d 
be emp loyed in the grid c ircui ts. 
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SINGLE 2-GANG 

SMOOTH ACTION FOR EFFORT-FRE, CONTROL 
Onl y four gram s of static friction need be over

come to accomplish rotation of Langevin Mixer s. This 
app lies also to Attenu ator s without detents. Effort
less control is the result of long research into the 
mechanical requirements of friction-free bearings and 
brushes along with the empl oy ment of modern printed 
circuit techniques for the contact rows. 

SUPER ACCURACY THROUGH PRINTED CIRCUITS 
Cor rect contact positioning is guaranteed th roug h 

printed circuitr y deri ved from master lavours made on 
dividing heads.' This insures satin -smooth, low -drag, 
bump-free action as the cont ro l is rotated . 

LONG, TROUBLE-FREE LIFE 
IN EXCESS OF 1 ,000,000 CYCLES 

Langevin contro ls have a life expecta ncv in excess 
of 1,000,000 cycles . Low, uniform contact pressures 
decrea se wear and give decades of service . 

SEALED AGAINST DIRT AND CORROSION 
Langevin Mixers and Rotar y Attenuato rs are pre

lubricated and sealed against moisture, corrosion and 
dirt for life-t ime use. Cyc ling and acce llerated aging 
tests prove quiet operatio n for the life of the . contro l. 

FINE SILVER CONTACTS FOR LOW NOISE OPERATION 
All contacts in I .angevin Controls are fine silver. 

Silver is a noble metal and docs not for m noise pro
ducing oxides. Alloys such as nickel, nicke l silver and 

GENERAL DESCRIPTION 
Lange vin R otar y Mixers and Atte nuato rs are avai lable 

in three diameters, as we ll as in single, double and triple 
gangs for two and three channel stereo use. Printed cir
cuitry is emp loye d throughout for precision and uni
formity . Contact deds are fonned of non-h ygro s
copic ph enolic, type FBE. Stain less stee l shaft s and 
brass bearing s are used for long life, non-seizing 
properties, and to give friction-free action . Frame s 
are formed of satin-black anodi zed aluminum . A uni
versal mounting bra cket allows replacement of all 
attenuator s and mixer s of alternate make becau se of 
three different mount ing centers provided. These 
are l ¾ ", 1 ¼" and 1 ½ ,, . All conn ection s are con
venientl y made to solder terminals at the rear of the 
contro l, facilitating wi ring and making a neat er ap-

Frame Dia. LENGTH "B" 
Type "A" Single Double Triple 

1 l½ 
2 2¼ 1% 2¾ 4 
3 3 

brass do form oxides, \\·hich are insulato rs and produ ce 
noise as time passes. Cont rary to popular belief, th e 
silver does not ,, ·car off of the contact, hut , rather, galls 
and works its ,, ·a_v into the pores of the base metal 
through usage. Thi s increases conductiv it_\' and smooth
ness with age. 

BRUSH CONTACT IS SOLID FINE SILVER 
Brush contacts arc also formed of silver. Thus, no 

th ermal noise generation takes place between the con
tacts and brushes, further insuring quiet operati on. 

QUIET OPERATION IN LOW-LEVEL SERVICE 
The combin ation of acc urat e print ed circuitry for 

uniform cont act, non-oxidizing silver and low brush 
pressures gives noise free operation at -130 dbm. Thi s 
means satisfacto ry operat ion before preamplifica tion 
for low- level service . 

CUE CIRCUITS 
Cuc ci rcui ts arc available on all mixers by simply 

adding a "Q " suffix to the t_\·pc number \\'hen ordering . 
Add $3.00 for Rotary /\lixcrs ~nd $5.00 to Straig ht 
Linc 1\l ixcrs for thi s feature . 

Net and Shipping Weight-Rotary Mixers and Attenuators 
Diameter Sin le Double Tri le 

I½ " 
2¼" 
3" 

Net Sh . Net Sh . Net Sh . 
3 oz. 
5 oz. 
7 oz. 

11 oz. 
13 oz. 
15 oz. 

5 oz. 
8 oz. 

10 oz. 

13 oz. 
! lb. 
I lb. 2 oz. 

7 oz. 
10 oz. 
12 oz. 

15 oz. 
1 lb. 2 oz. 
1 lb. 4 oz. 

pearance . A n extra "C" center or commo n termin al 
is pro vided on each control to eliminat e t wo wires 
to the usual "common".• Thi s also gives balanced 
circu itr y on the interior of the co ntrol , allows maxi
mum cut -o ff, and elimin ates crosstalk. In addition, 
thi s makes for easy test and wiring changes. Case 
grounds on all Langevin controls appear on anot her 
terminal, comp lete ly separated from signa l ground, 
or "C" co mmon. Contr ols are sealed agai nst dirt, 
moisture and corro sion. All units are available with 
and without det ent s, wi th and without Cue Circuit . 

•sec other sections of Langevin literature dealing with 
recommended cabling practice where special attention 
is called to balanced grou nds in mixer circuits . 
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The "MX" prefix on the mixer attenuators denotes a "mixer" function. 
These controls are used to increase or decrease gain in the system. The 
mixer attenuator is linear in function for approximately three quarters 
of its rotation and tapers on the last steps to cut-off or infinity. Standard 
increase in attenuat ion is through CCW rotation. Detents are not standard 
with these attenuators and should be specified if desired; there is no 
added charge for detents. Dial plate readings are approximate. 
The "MXP" prefix on these attenuators denotes "precision" so that the 
exact att enuation is read on the dial plate. These "MXP" attenuators are 
available only with detents, and are ideal for use as masters or submasters. 
IMPEDANCES: Standard in and out terminal impedances for unbalanced and 
balanced ladders are 30, 50, 125. 150, 200, 250, 500 and 600 ohms. 
Bridge "T" and balanced " H" are 125, 150, 200, 250, 500 and 600 ohms. 
Potentiometers, balanced potentiometers are lOK, 20K, 25K, SOK, l OOK, 
200K, 250K, and SOOK ohms. Combinations of impedances in and out are 
also available. Standard impedance unless specified is 600 ohms in and 
out for all controls except potentiometers. Please specify impedance 
for potentiometers. 
INSERTION LOSS: Insert ion loss for unbalanced and balanced ladders is 
6 db. This insert ion loss can be reduced to 3 db by using a 1 :2 ratio on 
the terminal impedance. (For example: 150/ 300 ohm). There is no insertion 
loss on the Bridge "T" and Balanced " H" units. ' 
CUE CIRCUITS: Cue Circuits are available on all mixers by adding a " Q" 
to the prefix of the model number when ordering. (For example: "MXQ") 
The added charge is $~.00 a single, $6.00 two gang, $9.00 three gang 
and $12.00 for four gang units. 
GROUNDING: Two grounding connections are provided. The ground terminal 

located on the terminal board is case ground. A grounding lug over the 
ferrule provides a ground connection for the ferrule and shaft where the 
mixer attenuator is mounted on a non-conductive panel. 
KNOB: Model K-108 knob is supplied with mixer attenuators. Size is 21/s" 
diameter by l½" high. Accepts standard shaft ¼" diameter and comes 
complete with two Allen 8/ 32 set screws; normally supplied in black 
unless otherwise specified. If no knob is desired, please specify, and 
deduct from pricing sheet appended. 
DIAL: 2¾" dials are supplied with all mixer attenuators. They are fabri
cated of 3/32" thick aluminum so that the component mounting screws 
will be flush with the dial face. Plates are anodized in flat black non
halation sat in matte finish. Markings are etched with modern lettering 
to suit the mixer attenuator. 1 ¼ " mounting centers are standard so that 
the screw heads are completely covered by the knob. Center hole in the 
dial is 3/s" clearance. Mounting holes are counter-sunk. If no dial is 
desired, please specify, and deduct allowance as shown on pricing sheets 
appended. 2¼" dials are also available with the same mounting dimen
sions. For special applications and replacement purposes other dials are 
available. See specifications and data on other pages covering dials. 
MOUNTING: All mixer attenuators are provided with 3/s x 32 x 5/16" long 
ferrule, tang and universal mounting bracket. When center hole mounting 
is desired, remove the universal mounting bracket and apply the accessory 
tang provided under the mounting nut so that the projection will engage 
a blind recess in the panel to prevent turning of the assembly. The universal 
mount ing bracket has a provision for l½" center to center 8:32 tap, 
11/s" center to center 6:32 tap and l ¼" center to center 6:32 tap. The 
tang is not required when the attenuator is used with the mounting bracket. 

LENGTH: SINGLE 1 %"; 2 GANG 23/s"; 3 GANG 4"; 4 GANG 4" RESISTOR ACCURACY 5% 

LANGEVIN DB PER DEGREES TOTAL DEGREE 2 GANG 3 GANG 4 GANG 
MODEL CIRCUIT STEPS STEP BETWEEN STEPS OF ROTATION DIAMETER MODEL MODEL MODEL 

MX-201 Unbal. Ladder 20 2 15 300 1½ MX-201/ 2 MX-201/ 3 MX-201/ 4 
MX-206 Unbal. Ladder 30 1½ 11¼ 337½ l½ MX-206/ 2 MX-206/ 3 MX-206/ 4 
MX-207 Unbal. Ladder 30 2 11¼ 337½ l½ MX-207 /2 MX-207/ 3 MX-207 / 4 
MX-203 Unbal. Ladder 32 1½ 10 320 1½ MX-203/ 2 MX-203/ 3 MX-203/ 4 
MX-205 Unbal. Ladder 45 1 7½ 337112 2¼ MX-205/ 2 MX-205/ 3 MX-205/ 4 
MX-202 Bal. Ladder 20 2 15 300 21/4 MX-202/2 MX-202/ 3 MX-202/ 4 
MX-208 Bal. Ladder 30 1½ 11¼ 337½ 2¼ MX-208/ 2 MX-208/ 3 MX-208/ 4 
MX-204 Bal. Ladder 32 1½ 10 320 2¼ MX-204/2 MX-204/ 3 MX-204/ 4 
MX-209 Bal. ladder 45 1 7½ 337½ 2¼ MX-209/ 2 MX-209/ 3 MX-209/ 4 
MX-601 Bridge T 20 2 15 300 2¼ MX-601/2 MX-601/ 3 MX-601/ 4 
MX-600 Bridge T 30 1½ 11¼ 337½ 2¼ MX-600/ 2 MX-600/ 3 MX-600/ 4 
MX-603 Bridge T 30 2 11¼ 337½ 2¼ MX-603/2 MX-603/ 3 MX-603/ 4 
MX-602 Bridge T 32 l½ 10 320 2¼ MX-602/2 MX-602/ 3 MX-602/ 4 
MX-606 Bridge T 45 ½ 7½ 337½ 2¼ MX-606/ 2 MX-606/ 3 MX-606/ 4 
MX-607 Bridge T 45 ¾ 7½ 337112 2¼ MX-607 / 2 MX-607 / 3 MX-607/ 4 
MX-625 Bridge T 45 1 7½ 337½ 21/4 MX-625/ 2 MX-625/ 3 MX-625/ 4 
MX-604 Balanced H 20 2 15 300 2¼ Not Available Not Available Not Available 
MX-605 Balanced H 32 1½ 10 320 21/4 Not Available Not Available Not Available 
MX-612 Potentiometer 20 2 15 300 * l ½ MX-612/2 MX-612/ 3 MX-612/ 4 
MX-624 Potentiometer 30 l½ 11¼ 337112 *1½ MX-624/ 2 MX-624/ 3 MX-624/ 4 
MX-632 Potentiometer 30 2 11¼ 337½ *l½ MX-632/ 2 MX-632/ 3 MX-632/ 4 
MX-618 Potentiometer 32 1½ 10 320 *l½ MX-618/ 2 MX-618/ 3 MX-618/ 4 
MX-641 Potent iometer 45 1 71/2 3371/2 * *2¼ MX-641/2 MX-641/ 3 MX-641/ 4 
MX-610 Dual Pot 20 2 15 300 **2¼ MX-610/ 2 MX-610/ 3 MX-610/ 4 
MX-627 Dual Pot 30 l½ 11¼ 337½ **2¼ MX-627 / 2 MX-627 / 3 MX-627 / 4 
MX-634 Dual Pot 30 2 11¼ 337½ **2¼ MX-634/ 2 MX-634/ 3 MX-634/ 4 
MX-615 Bal. Pot 20 2 15 300 ** 21/4 MX-615/ 2 MX-615/ 3 MX-615/ 4 
MX-621 Bal. Pot 32 ll/2 10 320 **2¼ MX-621/2 MX-621/ 3 MX-621/ 4 
MX-642 Bal. Pot 45 1 7½ 337½ **2¼ MX-642/ 2 MX-642/ 3 MX-642/ 4 

Detented Condition for Standard Mixer Attenuators 
Precision Steps. Detents are standard. 

*When Ordering with cue position, the diameter is 2¼ ". 
**When Ordering with cue position, the length is 27/s" and only available as a single. 

Cue Position 

NOTE: 1. For impedance definit ion, see impedance code chart on page 60. 
2. Number of steps or decibel steps other than those shown are ava ii able. 

LANGEVIN IMPEDANCE CODE 
SUFFIX IMPEDANCE SUFFIX IMPEDANCE SUFFIX IMPEDANCE SUFFIX IMPEDANCE 
LETTER (OHMS) LETTER (OHMS) LETTER (OHMS) LETTER (OHMS) 

A 30/30 H 60/ 60 0 6900 V 7500 
B 50/50 I 7100 p 20,000 w 200,000 
C 125/ 125 J 100/ 100 a Prefix for "Cue" X 250,000 
D 200/200 K 150/ 150 R 25,000 y 500,000 
E 250/250 L 5000 s 50,000 z 1,000,000 
F 500/5 00 M 10,000 T 100,000 
G 600/6 00 N 300/ 300 u 3900 NOTE: Impedances not shown must be specified. 



VU meters are adjusted to 3900 ohms. Rot ary 
range extenders should he of the "T " configuration 
and 3900 ohms impedance. In order properl y to read 
+ 4 VU a 3600 ohm series resistor is requir ed. Lange
vin Bridge "T" attenuator s for such applications pro
vide two fixed resistors in series, one of 3300 ohms 
and the other of 300 ohms, the terminals of which 
appear on the back plate of the VU Rang e Extender 
Attenuator. Thi s permit s the use of the Langevin 
Model VR-111 Variable \Vire-vVound Resistor for 
stereo balance or calibration by selecting the ap
propriate solder terminal. 

All units are shipped complete with engraved dial 
and Langevin Model K-108 RCA T ype Knob. 

LENGTH: SINGLE 1 %" ; 2 GANG 21/s"; 3 GANG 4"; 4 GANG 4" RESISTOR ACCURACY 1 % 

DEGREES TOTAL 2 GANG 3 GANG 4 GANG LANGEVIN OB PER BETWEEN DEGREE 
MODEL STEPS STEP IMPEDANCE RANGE STEPS ROTATION NOTE DIAMETER MODEL MODEL MODEL 

ATX-300/ VU ,, d O 1 7500/ 3900 +4 to + 14 
ATX,301/ VU , . 10 2 7500/ 3900 +4 to + 24 
ATX-309/ IU 1-V :f2 2 7100/ 3900 1 MW +4 to + 24 & Off 
ATX-310/ VU ,, 12 2 7500/ 3900 1 MW +4 to + 24 & Off 
ATX-311/U 12 2 3900/3900 +4 to + 26 & Off 
ATX-312/IU 12 2 7100/ 3900 + 4 to + 26 & Off 
ATX-320/ VU I 12 2 7500/ 3900 + 4 to + 26 & Off 
ATX-305/ VU 1 • ·15 2 7500/3900 + 4 to + 34 
ATX-303/ VU'\7.a:'20 2 7500/ 3900 +4 to +44 
ATX-314/IU 20 2 7100/ 3900 1 MW +4 to +40 & Off 
ATX-315/ VU 20 2 7500/ 3900 1 MW + 4 to + 40 & Off 
ATX-316/ 0U 20 2 6900/ 3900 1 MW +4 to + 40 & Off 
ATX-317 /JU 20 2 7100/ 3900 +4 to + 42 & Off 
ATX-318/ U 20 2 3900/ 3900 + 4 to + 42 & Off 
ATX-321/ VU_.,~" 20 2 7500/ 3900 + 4 to + 42 & Off 
ATX-304/ VU 30 1 7500/ 3900 + 4 to + 34 

NOTE: 1. No Zero Adjust Rheostat Required 
2. Zero Adjust Rheostat Required (Langevin Model VRI 11) 
3. External 3600 ohm Resistor Required 

Purpose: faders are employ ed in motion picture 
proj ection to blend the sound from one machine to 
another as changeover in picture occurs . Th ey are 
used also in sound effects conso les and in radio broad
cast turntables to blend from one recordin g to an
other in a continuous rotar y motion. 

Langevin Faders are available in matched ladder as 
well as grid control. 

LENGTH: SINGLE Ws: 2 GANG 21/s 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
10 

NO. OF STEPS TOTAL TOTAL DB LOSS 
LANGEVIN EACH SIDE NUMBER DB PER EACH SIDE 

MODEL CIRCUIT OF INFINITY OF STEPS STEP OF INFINITY 

AT-201 Unbal. Ladder 15 31 3 45 
AT-203 Unbal. Ladder 22 45 2 44 
AT-207 Bridge T 15 31 3 45 
AT-204 Bridge T 22 45 2 44 
AT-200 Potentiometer 15 31 3-- 45 
AT-202 Potentiometer 22 45 2 44 

Note: 1. For impedance definition, see impedance code chart on page 60. 
2. Number of steps or decibel steps other than shown are available. 

150 1½ ATX-300/ 2VU ATX-300/ 3VU ATX-300/4VU 
150 1½ ATX-301/ 2VU ATX-301/ 3VU ATX-301 / 4VU 
180 2 2¼ ATX-309/ 21U ATX-309/ 31U ATX-309/41U 
180 1 2¼ ATX310/ 2VU ATX-310/ 3VU ATX-310/4VU 
180 3 2¼ ATX-311/ 2U ATX-311/3U ATX-311/4U 
180 2 2¼ ATX-312/ 21U ATX-312/ 31U ATX-312/41U 
180 I 2¼ ATX-320/ 2VU ATX-320/ 3VU ATX-320/ 4VU 
225 I 2¼ ATX-305/ 2VU A TX-305 / 3VU ATX-305/ 4VU 
300 1 2¼ ATX-303/ 2VU ATX-303/ 3VU ATX-303/ 4VU 
300 2 2¼ ATX-314/ 21U ATX-314/31U ATX-314/41U 
300 1 2¼ ATX-3!5 / 2VU ATX-315/ 3VU ATX-315/4VU 
300 2 2¼ ATX-316/ 20U ATX-316/ 30U ATX-316/ 40U 
300 2 2¼ ATX-317 / 21U ATX-317/31U ATX-317/ 41U 
300 3 2¼ ATX-318/ 2U ATX-318/ 3U ATX-318/4U 
300 2¼ ATX-321 / 2VU ATX-321/ 3VU ATX-321/4VU 
300 2¼ ATX-304/ 2VU ATX-304 / 3VU ATX-304/4VU 

For Impedance definition, see impedance code chart on page 60 
Other number of steps, decibels per step or special meter 
multipliers otner than those shown are available. 

The calibrated dials are marked white operator left 
side and red right side of infinity center. These con
trols are normall y supplied without detent but may 
be ordered with detent by so specif ying. Impedances 
up to 600 ohms are supp lied as well as values up to 
500,000 ohms for potentiometer s; please specify 
when ordering. 

RESISTOR ACCURACY 1 % 

DEGREES TOTAL 
BETWEEN DEGREE OF 2 GANG 

RANGE STEPS ROTATION DIAMETER MODEL 

0-45-:x:-45-0 10 310 1½ AT-201/ 2 
0-44-oo-44-0 7½ 337½ 2¼ AT-203/ 2 
0-45-:x:-45-U 10 310 2¼ AT-207 /2 
0,44-::c-44-0 7½ 337½ 2¼ AT-204/2 
0-4 5-:x:-4 5-0 10 310 l ½ AT-200/2 
0-44-oo-44-0 7½ 337½ 2¼ AT-202/2 

For price information, see price sheet appended. 
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GENERAL 
Tran smission line attenuators and gam control s 

have the same ge nera l c haracteri stics of mixer con -
trols except that the y differ in two det ails because of 
their employment. Fir st, det ent s are ordinarily used 
to facilitate return to exact setting s; "T'' and some 
balanced "H" unit s are used frequentl y as master s 
and submaster s becau se of the zero insertion loss 
feature. Secondly, the y are used w ithout taper and 
"off" positi on. 

LENGTH: SINGLE 1 %"; 2 GANG 23/a"; 3 GANG 4"; 4 GANG 4" RESISTOR ACCURACY 1 % 

DEGREES TOTAL 
LANGEVIN DB PER TOTAL BETWEEN DEGREE OF 2 GANG 3 GANG 4 GANG 

MODEL CIRCUIT STEPS STEP DB LOSS STEPS ROTATION DIAMETER MODEL MODEL MODEL 

AT-618 Unbal. Ladder 20 l ½ 30 15 300 l½ AT-618/ 2 AT-618/ 3 AT-618/ 4 
AT-631 Unbal. Ladder 20 2 60 15 300 1½ AT-631/2 AT-631/ 3 AT-631/ 4 
AT-634 Unbal. Ladder 30 l½ 45 11¼ 337½ l½ AT-634/ 2 AT-634/ 3 AT-634/ 4 
AT-635 Unbal. Ladder 30 2 60 11¼ 337½ 1½ AT-635/ 2 AT-635/ 3 AT-635/ 4 
AT-624 Unbal. Ladder 45 1 45 7½ 337½ 2¼ AT-624/2 AT-624/ 3 AT-624/ 4 
AT-632 Bal. Ladder 20 l½ 30 11¼ 337½ 2¼ AT-632/ 2 AT-632/ 3 AT-632/4 
AT-633 Bal. Ladder 20 2 40 11¼ 337½ 2¼ AT-633/2 AT-633/ 3 AT-633/ 4 
AT-638 Bal. Ladder 30 1½ 45 11¼ 337½ 2¼ AT-638/2 AT-638/ 3 AT-638/ 4 
AT-639 Bal. Ladder 30 2 60 11¼ 337½ 2¼ AT-639/ 2 AT-639/ 3 AT-639/ 4 
AT-640 Bal. Ladder 45 1 45 7½ 337½ 2¼ AT-640/ 2 AT-640/ 3 AT-640/ 4 
AT-612 Bridge T 10 1/10 1 15 150 l½ AT-612/2 AT-612/ 3 AT-612/ 4 
AT-613 Bridge T 10 ½ 5 15 150 l½ AT-613/ 2 AT-613/ 3 AT-613/ 4 
AT-606 Bridge T 10 1 10 15 150 l½ AT-606/2 AT-606/ 3 AT-606/ 4 
AT-652 Bridge T 10 1½ 15 15 150 l ½ AT-652/ 2 AT-652/3 AT-652/ 4 
AT-600 Bridge T 10 2 20 15 150 l ½ AT-600/ 2 AT-600/ 3 AT-600/ 4 
AT-614 Bridge T 20 1/ 10 2 15 300 2¼ AT-614/ 2 AT-614/3 AT-614/ 4 
AT-629 Bridge T 20 ½ 10 15 300 2¼ AT-629/ 2 AT-629/ 3 AT-629/4 
AT-607 Bridge T 20 1 20 15 300 2¼ AT-607/ 2 AT-607/ 3 AT-607 / 4 
AT-641 Bridge T 20 l ½ 30 15 300 2¼ AT-641/2 AT-641/ 3 AT-641/ 4 
AT-601 Bridge T 20 2 40 15 300 2¼ AT-601/2 AT-601/ 3 AT-601/ 4 
AT-642 Bridge T 20 3 60 15 300 2¼ AT-642/2 AT-642/ 3 AT-642/ 4 
AT-615 Bridge T 30 1/10 3 10 300 2¼ AT-615/ 2 AT-615/ 3 AT-615/ 4 
AT-643 Bridge T 30 1/10 3 11¼ 337½ 2¼ AT-643/2 AT-643/ 3 AT-643/ 4 
AT-623 Bridge T 30 ½ 15 10 300 2¼ AT-623/2 AT-623/ 3 AT-623/ 4 
AT-644 Bridge T 30 ½ 15 11¼ 337½ 2¼ AT-644/ 2 AT-644/ 3 AT-644/ 4 
AT-608 Brid!le T 30 1 30 10 300 2¼ AT-608/2 AT-608/ 3 AT-608/ 4 
AT-627 Bridge T 30 30 11¼ 337½ 2¼ AT-627 / 2 AT-627 / 3 AT-627 / 4 
AT-645 Bridge T 30 l ½ 45 10 300 2¼ AT-645/ 2 AT-645/ 3 AT-645/ 4 
AT-646 Bridge T 30 l½ 45 11¼ 337½ 2¼ AT-646/2 AT-646/ 3 AT-646/ 4 
AT-602 Bridge T 30 2 60 10 300 2¼ AT-602/ 2 AT-602/ 3 AT-602/ 4 
AT-647 Bridge T 30 2 60 11¼ 337½ 2¼ AT-647 / 2 AT-647 / 3 AT-647 / 4 
AT-636 Bridge T 45 ½ 22½ 7½ 337½ 2¼ AT-636/2 AT-636/ 3 AT-636/ 4 
AT-637 Bridge T 45 1 45 7½ 337½ 2¼ AT-637 / 2 AT-637 / 3 AT-637 / 4 
AT-616 Balanced H 10 1/ 10 1 15 150 2¼ AT-616/2 AT-616/ 3 AT-616/ 4 
AT-617 Balanced H 10 ½ 5 15 150 2¼ AT-617 / 2 AT-617 / 3 AT-617 / 4 
AT-609 Balanced H 10 1 10 15 150 2¼ AT-609/ 2 AT-609/ 3 AT-609/ 4 
AT-648 Balanced H 10 l ½ 15 15 150 2¼ AT-648/2 AT-648/ 3 AT-648/ 4 
AT-603 Balanced H 10 2 20 15 150 2¼ AT-603/ 2 AT-603/ 3 AT-603/ 4 
AT-649 Balanced H 20 1/10 2 15 300 2¼ NOT AVAILABLE 
AT-650 Balanced H 20 ½ 10 15 300 21/4 NOT AVAILABLE 
AT-610 Balanced H 20 1 20 15 300 21/4 NOT AVAILABLE 
AT-651 Balanced H 20 l ½ 30 15 300 21/4 NOT AVAILABLE 
AT-604 Balanced H 20 2 40 15 300 21/4 NOT AVAILABLE 
AT-653 Balanced H 30 1/10 3 10 300 21/4 NOT AVAILABLE 
AT-655 Balanced H 30 1/1 0 3 111/4 337½ 21/4 NOT AVAILABLE 
AT-656 Balanced H 30 112 15 10 300 2¼ NOT AVAILABLE 
AT-657 Balanced H 30 ½ 15 111/4 337112 21/4 NOT AVAILABLE 
AT-611 Balanced H 30 1 30 10 300 21/4 NOT AVAILABLE 
AT-658 Balanced H 30 1 30 111/4 337112 21/4 NOT AVAILABLE 
AT-659 Balanced H 30 l ½ 45 10 300 21/4 NOT AVAILABLE 
AT-660 Balanced H 30 Jll2 45 111/4 337½ 2¼ NOT AVAILABLE 
AT-605 Balanced H 30 2 60 10 300 21/4 NOT AVAILABLE 
AT-661 Balanced H 30 2 60 11¼ 337½ 2¼ NOT AVAILABLE 

62 OROERING INFORMATION For example, an AT618/ G is an unbalanced ladder, 20 step, 2 db per step, 600/ 600 ohm. 
Example f2: ATV618/ 2G is_ the same specific_ation except, last step is infinity, two gang. 

ATV - Denotes last step is infinity. Example .,.3, ATVQ618/2 G 1s the same spec1flcat1on except with cue position. 

ATQ- Cue posit ion. 
Note: 1. For impedance definition, see impedance code chart .on page 60. 

2. Number of steps or decibel steps other than those shown are available. 



- Precision Rotary Impedance Matching Networks 

GENERAL CONSIDERATIONS 
The most co mm on measurin Q' de,·icc in trnnslllission 

work is the ga in set. Fro111 t h[~ dev ice silllp lcr forms 
of measuring t ra nsmission lc,·cls arc der ived . 

A gnin set con~ists of an osci llator, a focil itv for 
nrntc hing the imp eda nce of the input to the equ ip·· 
ment or c ircuit under test , n series of dec ade nttcnua
to rs, and anoth er i11Jped:111ce nrntchi n« faci lity for 
receiving th e result s. of th e test along

0 
" ·ith Sliitable 

meterin<T. 
On this page we arc co ncerned only wi th the im

ped ance matc hin g contro ls ca librat ed for re lat ive 
losses due to matchin g of un eq ual impeda nce rat ios. 
The se controls arc treated on first, and are then fol
lowed by the decade atten uators on the next page . 

ROTARY IMPEDANCE MATCHING NETWORKS 
Lan gev in R otary l rnpecfancc /\la tch ing Controls 

co nsist of a series of "T" and " H " nct\\·o rks w ith out 
taper and offer a co nstant imp eda nce to th e input 
with a series of varied impedances on the outp ut. 
The se controls arc rever sible by simpl: · excha nging 
input and output leads, thus allo\\ ·ing them to match 
either input or outp ut circuit illlp cda nccs. 

In th e form of a ga in contro l the ba lanc ed " H " 
unit s ar e actuall y t wo bridged "T " unit s opposing 

PRECISION ROTARY IMPEDANCE MATCHING NETWORK 
RESISTOR ACCURACY ½% 

eac h other to offer a ba lanced c irc uit to co mmo n 
ce nt er or gro un d. This type of " H " circu it ut ilizes 
four bru shes to ac hieve its purpo se. 

Since the se circuits perm it hig h preci sion th ey form 
th e ideal me th od of ma tchin g impeda nce in ga in sets 
and ot her equi pment requirin g extreme accurac y. 
Th e same st:mda rds of construct ion ar e employe d on 
these unit s as in o th er Langevi n contro ls. T hey do 
not introdu ce phase shift, and leakage is low. At 10 0 
kc no measurab le leakage is evidence d. 

DEGREES BETWEEN POSITIONS: 15° 
WATTS SINE WAVE ½ WATT DB LDSS AT OUTPUT Z OF TOTAL DEGREE OF ROTATION: 120° 

LANGEVIN INPUT 
MODEL CIRCUIT IMPEDANCE 30 50 125 150 200 250 500 600 DIAMETER LENGTH 

AT-404/ G \ ....-oT 600 20 20 15 15 10 10 5 0 l lf2 15/e 
AT-400/ G ~...-~ T 600 20 20 20 20 10 10 10 0 1½ 1% 
AT-401/ G T 600 20 20 20 20 20 20 20 20 I½ 15/a 
AT-405/ F T 500 20 20 15 15 10 10 0 5 1 lf2 15/a 

·AT-406/ F T 500 20 20 20 20 20 20 20 20 1½ 15/e 
AT-407/ ~_ T 300 20 15 10 10 10 5 10 10 1112 15/a 
AT-408/ N T 300 20 20 20 20 20 20 20 20 1½ 15/a 
AT-409/ K T 150 15 10 5 0 5 10 15 15 l½ 15/e 
AT-410/ K T 150 15 15 15 15 15 15 15 15 1½ 15/a 
AT-411/ G H 600 20 20 15 15 10 10 5 0 2¼ 15/e 
AT-402/ G H 600 20 20 20 20 10 10 10 0 2¼ JS/a 
AT-403/ G H 600 20 20 20 20 20 20 20 20 2¼ 15/e 
AT-412/ F H 500 20 20 15 15 10 10 0 5 2¼ 15/a 
AT-413/ F H 500 20 20 20 20 20 20 20 20 2¼ 15/a 
AT-414/ N H 300 20 15 10 10 10 5 10 10 2¼ 15/e 
AT-415/ N H 300 20 20 20 20 20 20 20 20 2¼ 15/a 
AT-416/ K H 150 15 10 5 0 5 10 15 15 2¼ 15/a 
AT-417 / K H 150 15 15 15 15 15 15 15 15 2¼ 15/e 

Note: 1. For impedance defini1ion, see impedance code chart on page 60. 
2. Number of steps or impedances other than those shown are available. 

For price information. see price sheet appended. 
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PRECISION DECADE ATTENUATORS The Langev in Serie s 50 0 Pr ecision Decade Attenu
ator s arc 10 step unit s for use in transmi ssion mea sur
ing equipment such as ga in sets. They arc also ideal 
for use in noise meters and audio meters; for these 
equip ment s they are offere d in potentiometers as we ll 
as "T " and balanced "H" configurations. A ll resistors 
are ca librat ed to better than + ½ o/r,. For best results, 
ste::idy sine wave power input leve ls should be limited 
to 1 watt or less to insure accurac y over an indefinite 
period. 5 watts of program mat ei·ial can be handled · 
for an unl imited time. Units capable of higher levels 
are availab le on order. 

10 STEPS .1DB 1 DB TOTAL LENGTH: SINGLE 1%"; 2 GANG 21/s"; 3 GANG 4"; 4 GANG 4" RESISTOR ACCURACY ½ % 

DEGREES TOTAL 
LANGEVIN OB PER TOTAL BETWEEN DEGREE OF 2 GANG J GANG 4 GANG 

MODEL CIRCUIT IMPEDANCE STEPS STEP OB LOSS STEPS ROTATION DIAMETER MODEL MODEL MODEL 

AT-515 K T 150 10 10 15 150 2¼ AT-5!5/2K AT-515, 3K AT-515/ 4K_ 
AT-518 F T 500 10 10 15 150 21~ AT-518 2F AT-518t3 F AT-518' 4F 
AT-500 G T 600 10 10 15 150 21, AT-500 2G AT-500 3G AT-500 4G-
AT-521 K H 150 10 JO 15 150 21,, AT-521 2K AT-521 3K AT-52 l t4 K 
AT-524 F H 500 JO 10 15 150 211,, AT-524/ 2F _ AT524/3 F AT-524/ 4F 
AT-501 G H 600 IO JO 15 150 2 1/4 AT-50 I 2G AT-501 3G ~O I 14G 
AT-502 R Potentiometer 25K 10 JO 15 150 21., AT-502 2R AT-502 3R AT-502 4R 
AT-503 S Potentiometer SOK JO 10 15 150 21., AT-503 2S AT-503. 3S AT-503 4S 
AT-504 T Potentiometer lOOK JO JO 15 150 21. .. AT-504 2T AT-504 3T AT-504 4T 
AT-527 W Potentiometer 200K 10 10 I 5 150 2 1'4 AT-527 /2 W AT-527 /3 W AT-527/ 4W 

10 STEPS 1DB 10 DB TOTAL 
DEGREES TOTAL 

LANGEVIN OB PER TOTAL BETWEEN DEGREE OF 2 GANG J GANG 4 GANG 
MODEL CIRCUIT IMPEDANCE STEPS STEP OB LOSS STEPS ROTATION DIAMETER MODEL MOOEL MODEL 

AT-516 K T 150 10 JO 15 150 2¼ AT-516/2 K AT-516/3K AT-516 4K 
AT-519 F T 500 JO IO 15 150 21, AT-519 2F AT-519 3F AT-519 4F 
AT-505 G T 600 10 10 15 150 21, AT-505 2G AT-505 3G~05 4G 
AT-522 K H 150 10 JO 15 150 21·4 AT-522 2K AT-522 3K AT-522t 4K 
AT-525 F H 500 10 JO 15 150 21/,1 AT-525 2F AT-525 3F AT-525/ 4F -- - -
AT-506 G H 600 10 10 15 150 21.-.1 AT-506 2G AT-506/3 G AT-506/4 G - - -
AT-507 R Potentiometer 25K JO IO 15 150 21., AT-507 2R AT-507 3R AT-507 4R 
AT-508 S Potentiometer SOK JO IO 15 150 21, AT-508 2S AT-508 3S AT-508 4S 
AT-509 T Potentiometer lOOK JO IO 15 150 21., AT-509 2T AT-509 3T AT-509/4 1 

- AT-528 W Potenti ometer 200K JO IO 15 150 21'.1 AT-528 2W AT-528 3W AT-528/ 4W 

10 STEPS 10DB 100 DB TOTAL 
DEGREES TOTAL 

LANGEVIN OB PER TOTAL BETWEEN DEGREE OF 2 GANG J GANG 4 GANG 
MODEL CIRCUIT IMPEDANCE STEPS STEP OB LOSS STEPS ROTATION DIAMETER MODEL MODEL MODEL 

AT-517 K T 150 10 JO 100 I 5 150 21J AT-517 2K AT-517 3K AT-517 4K 
AT-520 F T 500 IO JO 100 I 5 150 21., AT-520 2F AT-520 3F AT-520 4F 
Af-510 G T 600 JO 10 100 15 150 21' AT-510 2G AT-510 3G AT-510 4G 
A f -523 K H I 50 JO 10 100 15 150 21., AT-523 2K AT-523t 3K AT-523/ 4K -AT-526 F H 500 IO 10 100 15 150 21., AT-526 2F AT-526/ 3F AT-52614F 
AT-51 I G H 600 IO JO 100 I 5 150 21., AT-511 2G AT-511 3G AT-511 4G 
1\T-512 R Potentiometer 25K JO 10 100 15 150 21: AT-512 2R AT-512 3R AT-512 4R 
n513 s Potentiometer SOK 10 10 lOO 15 150 21., AT-513 2S AT-513· 3S AT-513 4S 
AT-511\ T Polenllomelcr 100K 10 10 l OO 15 150 21, AT-514 2T AT-514 3T AT-514 4T 
AT-529 W Potentiometer 200K 10 10 100 15 150 2 1 •l AT-529 2VI AT-529 3W AT-529 1JW 

NOTE I . For 1111pedance def1111t1ons. see 1111pr.dance code chart on page 60. 
2. Number of steps or decibel steps other lhan those shov.n arc available. For price information, see pri ce sheet appended. 



PRECAUTIONS IN CHOOSING IMPEDANCES 
The potent io111etcrs listed in t his section arc de

signed to insure calibration into an ope n c ircuit such 
as the gr id of a Cl:iss "A" amplifie r tube. 

In choosing the prope r resistance of the potentio
mete r fo r yo ur app licat ion make certain that the 
lo\\·est possib le value is cho sen. A number of reasons 
for this exist . In a high ga in t riode the gr id input 
impeda nce at t he highest freguencics may be guit c 
low, thus rcg uirin g a lo\\ · value of potentiom eter 
rcsist:mc c of about 50,0 00 ohm s. 

In addition the capac ity of the inpu t circu it to 
grou nd gove rns hig h frequency attcnu:iri on. The 
lowe r the value of th e pote ntiom ete r, the smaller is 
thi s effect. 

In good transmission desig n high impeda nce leads 
should be limited to inches in length and kept as 
sho rt as possib le. A line to grid transfo rmer is always 
reco mm ende d, \\"ith the potentiometer on the ampl i
fier side of the coil. /\fa ke certa in that no grid current 
is flow ing or the potentiomete r wil l be noi sy in op
eration. 

TYPES OFFERED 
Langevin gr id co ntr o l potentiomete rs arc offered 

unb alanced for single gr ids and in balanced configura
tions for pus h-p ull g rids. These arc normally 
supplied without tape r and w ith no "off" position. A ll 

units are detented; if desired w ith out detents p lease 
specify . 

LENGTH: SINGLE 1%"; 2 GANG 23/a"; 3 GANG 4"; 4 GANG 4" RESISTOR ACCURACY I 0'o 

DEGREES TOTAL 
LANGEVIN OB PER TOTAL BETWEEN DEGREE OF 2 GANG 3 GANG 4 GANG 

MODEL CIRCUIT STEPS STEP OB LOSS STEPS ROTATION NOTE DIAMETER MODEL MODEL MODEL 

GC-333 Potentiometer ID 5 50 15 150 J1!2 GC-333 2 GC-333 3 GC-333/ 4 
GC-334 Potentiometer 15 5 75 15 225 I½ GC-334/ 2 Gc-:j34/ 3 GC-334/ 4-
GC-349 Potentiometer 20 I½ 30 15 300 I½ GC-349/ 2 GC-349/ 3 GC-349/ 4 
GC-335 Potentiometer 20 2 40 15 300 I ½ GC-335 2 GC-335' 3 GC-335/ 4 
GC-357 Potentiometer 20 3 60 15 300 I½ GC-357 I 2 GC-357 / 3 GC-357 /4 - ----
GC-361 Potentiometer 20 5 100 15 300 I½ GC-361 / 2 GC-361/ 3 GC-361 I 4 
GC-337 Potentiometer 30 30 10 300 I½ GC-337 I 2 GC-337 / 3 GC-337/4 
GC-369 Potentiometer 30 30 l!'J 337112 11-,2 GC-369 2 GC-369/ 3 GC-369/4 

- GC-373 Potentiometer 30 1112 45 10 300 I½ GC-3731 2 GC-373/ 3 GC-373/ 4 
GC-377 Potentiometer 30 I V2 45 II ¼ 337V2 I½ GC-377/2 GC-377/ 3 GC-377 / 4 

- GC-338 Potentiometer 30 2 60 10 300 l 112 GC-33812 GC-338/ 3 GC-338/ 4 
GC-385 Potentiometer 30 2 60 l l'o 337~2 l½ GC-385 2 GC-385/ 3 GC-385/ 4 
GC-339 Potentiometer 45 I 45 71/2 337½ 2 21/.1 GC-339/ 2 GC-339/ 3 GC-339/ 4 

GC- 315 Dual Pot - ,o 5 50 15 150 2 2¼ GC-315/ 2 GC-315/ 3 GC-315/ 4 
GC-319 Dual Pot 15 5 75 15 225 2 2¼ GC-319 2 GC-319/3 GC-319/ 4 

20- -
GC-351 Dual Pot Jl,2 30 15 300 2 2¼ . GC-351/ 2 GC-35 l / 3_ GC-351 / 4 

GC -355 
--

Dual Pot 20 2 40 15 300 2 2¼ GC-355/ 2 GC-355/ 3 GC-355/ 4 
GC-359 Dual Pot 20 3 60 15 300 2 21/4 GC-359/ 2 GC-359/ 3 GC-359/ 4-
GC-363 Dual Pot 20 5 100 15 300 2 2¼ GC-363/ 2 GC-363/ 3 - GC-363/_4 _ 

GC-367 Dual Pot 30 I 30 10 300 2 2¼ GC-367 / 2 GC-367 / 3 ~67 /4 
GC-371 Dual Pot 30 l 30 l jl /4 337½ 2 2¼ GC-371 I 2 GC-371 I 3 GC-37 l / 4 
GC-375 Dual Pot 30 Jl/2 45 10 300 2 2¼ GC-375/ 2 GC-375/ 3 GC-375/ 4 -
GC-379 Dual Pot 30 !12 45 !!' /., 337½ 2 2¼ GC-379 2 GC-379/ 3 · GC-379/4 
GC-383 Dual Pot 30 2 60- 10 300 2 2¼ GC-383/ 2 GC-383/ 3 GC-383/ 4 
GC-387 Dual Pot 30 2 60 l t VJ 337V2 2 21/4 GC-387 / 2 GC-387 / 3 GC-387 / 4 

- GC-391 Dual Pot 45 I 45 7½ 3371{ 2 2¼ GC-39 l / 2 GC-391/ 3~91 /4 

ORDERING INFORMATION 
GCV - Denotes last step is infinity. For example. a GC333/ M is a potentiometer, 10 step. 5 db per step, 10.000 ohm. 
GCQ - Cue Position. Example =2: GCV333 Mis the same specification except, last step infinity. 

Example ;::3, GCVQ333/ M is the same specification except with cue position. 

For impedance defini lion. see impedance code chart on page 60. 
Number of steps or decibel steps other than those shown are available. 

Nole: I. When ordering with cue position, the diameter is 21.,". . . 
2. When ordering with cue position, the length 1s nli " and only available as a single. For price information, see price sheet appended. 
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MIXER NETWORKS • • MINIMUM LOSS MATCHING NETWORKS TERMINATING RESISTORS 
FIXED LOSS NETWORKS • V U MULTIPLIERS 

GENERAL 
Fixed attenuators, compn s111g resistance netwo rks, 

or "pads" , have ,·ari ed uses in tran smission ,, ·ork. For 
ease in classificat ion these are brok en down accord ing 
to employme nt int o six general gro ups in the sections 
to fo llow . It w ill be seen that man y networ k co n
figurat ions arc used in unbal anced lines, and the dia
grams and formulae fo r co mputation head the respec 
tive sect ions dealing with each. The Vo ltage Ratio 
Tab le on page 67 shows the value of K to be used in 
th e equations. 

DESCRIPTION 
Container s fo r all Langevin Fixed Pad s, Line to Line 

coi ls, Fixed Osc illato rs, and ot her co mpo nents are 

MOUNTING DIMENSIONS 
T hree conta iner width s are used on all approp riate 

Langev in component s. Mounting is fac ilitated by 
bra ckets furni shed " ·ith each unit. If it is desired co 

uniform in depth and height ; on ly rh c w idth varies 
to acco mm odate more circuit clement s. In t his way 
the requ ired co mp onents fo r the enti re c ircui t array 
may be gro up ed and mou nted uni fo rmly , co nserving 
space and simplif y ing cab le forms. All so lder termin als 
ar.c plain ly nrnrk ed and arra nged for neat appearance 
and co m·cnicncc in ser vice and test. Resistance s in 
networ ks arc held to ± 1 1/n and arc potted in scaling 
compound fo r long life . 

Balanced networks in all forms are der ived by dividing ser ies 
arm resistors by one half and inserting them in each side of 
the l ine . 

use cutout s in th e moun t ing surface for co nc ealed 
cab ling, the cases may be inve rted so that terminati ons 
emerge from th e bottom. 



T 
I 

VOLTAGE RATIOS 

.398.li 
:'3936 
.3890 
.3846 
.3802 
.3758 
.3715 
.3673 
.363 1 
.3589 

.3548 

.3508 

.3467 

.3428 

.3388 

.3350 

.3311 

.3273 

.3236 

.3199 

K 
Gain 

2,512 
2.541 
2.570 
2.600 
2.630 
2.661 
2.692 
2.723 
2.754 
2.786 
2.818 
2.851 
2.884 
2.917 
2.951 
2.985 
3.020 
3,055 
3.090 
3 ,126 

Here is a tool to assist vou in the choice of net
works , in the determination of their characteristics, 
and to allow you to design your own. T~ formulae 
appearing at the head of fixed network sections include 
values of "K" which may be determined from this 
table. 

INSTRUCTION 
Note that the table covers values up to 20 db only. 

For higher values revert to the beginning of the table 
and move the decimal to the right one place for the 
"K", or Gain column, and one place to the left for 
the "L", or Loss column. For example, to find the 
value of "K" at 24.3 volts, locate the value of "K" at 
4.3 volts; this is 1.641 . Move the decimal to the 
right one point, and the value for 24.3 volts becomes 
K = 16.41. It will be seen from this that the table re
peats numerically every 20 db for decibel voltage 

Decibel 
Voltage 

12.0 
.1 
.2 
.3 
,4 
.5 
.6 
.7 
~8 
.9 

13.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

14.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

.2512 

.2483 

.2455 
-~27 
.2 99 
.2371 
.2344 
.2317 
.2291 
.2265 

.2239 

.22I3 

.2188 

.2163 

.2138 

.2113 

.2089 

.2065 

.2042 

.2018 
,1995 
.1972 
.1950 
.1928 
.1905 
.1884 
.1862 
.184 1 
.1820 
.1799 
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. . . 

·- !MIXER NETWORKS · 

Mixer Ne tw ork s are emp loyed to restore the ori
ginal line impedance afte r para lleling rn rious nu mbers 
of mixer circuit s. Langev in Mixer Ne t wo rks are avail
ahle in Unba lance d "T " and Balanced "H " co nfigura 
tions. T he popula r and reco mm end ed for m is t he Un
balanced "T " . Mixer N et wo rks are stock ed in any 
number of bra nches up to 16 , and sustain steady sine 
wave tones up to + 30 dbm . Tran sient signals or 
pro gra m material have a safe limit in operat ion up 
to five t imes this power. 

Mixing N et wo rk s arc normally designed fo r the 
same input and ou tput impedances. Und er unusual 
circum stance s it may be desirable to mix line input s 
of sev~ral different imped ances, or to prov ide an 

input imp edance w hich var ies from the input lines. 
Ot her cases may demand added losses for input Jines 
w hich operate at higher levels than the remaind er of 
t he lines to be mixed. 

In cases o f mixed imp edanc es and varied losses. 
thre e cour ses are open to th e designing engineer. 
On e course is to refer to the table on page 69, 
"fvlAT CHI NG AN D MIS,VIAT CH IN G LO SSES", 
to see if t he resultin g lc, ·els will be sat isfac to ry ; if 
not , _th e second altern ative is to order specia l netw or ks 
fr om Langev in to y our spec ifica tion. T he thir d alt er
native is to desig n t he netwo rk from th e dat a pro vided 
in this secti on and to con stru ct it fr om suc h co mpon
ents as may be loca lly availab le. 

N-1 
N+lZ=R, 

NUMBER OF DB CASE 
MODEL INPUTS LOSS SIZE 

FNT-2 2 6 A 
FNT-3 3 9.5 
FNT-4 4 12 
FNT-5 5 14 
FNT-6 6 15.6 
FNT-7 7 16 .9 
FNT-8 8 18.1 B 
FNT-9 9 19 .1 
FNT-10 10 20 
FNT-11 11 20.8 
FNT-12 12 21.6 
FNT-13 13 22 .3 
FNT-14 14 22.9 C 
FNT-15 15 23 .5 
FNT-16 16 24 .1 

Where: 

N = number of inputs 
Z = impedance in ohms 
R = resistance in ohms 

and 
z, input= Z2 output 

MODEL 
FNH-2 
FNH-3 
FNH-4 
FNH-5 
FNH-6 
FNH-7 
FNH-8 
FNH-9 
FNH-10 
FNH-11 
FNH-12 
FNH-13 
FNH-14 
FNH-15 
FNH-16 

NUMBER OF 
INPUTS 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

DB CASE 
LOSS SIZE 
6 A 
9.5 

12 
14 
15.6 
16.9 
18.1 B 
19.1 
20 
20 .8 
21.6 
22 .3 
22.9 C 
23.5 
24 .l 



MINIMUM LOSS - IMPEDANCE MATCHING PlD 
LOSS - MISMATCHED IMPEDANCE 

INTRODUCTION 
Th e minimum loss for exactl y matchinrr lines of 

different imp eda nces in the fr equ entl y u~ed values 
is show n (p. 70 ). Infre quen tl v it is desirab le to ma tc h 
lines of impedances ot her than those in the shorter 
tab le, and also to mis1irntch lines whe re smaller losses 
are des ired th an th e m inimum matching loss cau sed 
by the matc hin g pad. It is to be note d that thi s tab le 
appli es eq ually to "T " or Balanced "H" circuits . 

COLUMN 1, RATIO ZIZ 
In this co lumn select the figure wh ich repre sents 

the ratio betw een the input and output imp edance s. 
If one is 600 ohm s and the other 300 ohms the ratio 
is 2 to l; in thi s case select the line showing th e figure 
"2". 

COLUMN 2, MINIMUM MATCHING LOSS 
In thi s co lumn the minimum loss in db will appear 

reading directl y to the right .of t he imp edanc e selected. 
In th e case of a 600 ohm source and a 300 ohm load 
( or vice-ve rsa) the impedance ratio of 2 shows a 

PAD LOSS TABLES 

minimum loss for the impedance pad of 7.665 db. 

COLUMN 3, MISMATCH LOSS 
In th is co lumn is show n the loss in db cau sed by 

" improp er " termina t ion. In react ive circuit s the use 
of the te rm " improper " is appropr iate for audio tran s
mission \1·or k · because of mo re or less frequenc y dis
cri111inario11 due to refl ecti ons cau sed by differing 
pha se an g les. But in a line whose elements are purely 
resisti ve a mismat c hed circuit ma y be p roper indeed 
where th e lowest possible loss is desired. Thu s it wi ll 
be seen in th e case of a 600/300 ohm, 2.1 purel y 
resistive mismatch the loss is .510 db ver sus the loss 
through t he matching pad of 7.665 db. 

For ratios not shown matching losses are found as follows: 
Let R' = impedance ratio . 
Let N = db loss . 

For minimum loss, matching N = 20 log,0 (R + VR' - 1) 

For mismatch loss N = 20 log ,. (R'
2
! 1 ) 

Note : Balanced Networks are derived by dividing all series arms by one-half and inserting them in both sides of the line . 
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· MINIMUMt!LOSS MATCHING PADS ... 
. . 

A= VZ1 (Z..-Z2) 

B= Z1Z2 
A 

C=O 
A+B DB Loss= 20 log,o -

8
-

This is the table referred to on the preceding page 
on which appears the PAD LOSS TABLE. Commonly 
used values of input and output impedance s are shown, 
and the price for each is the same for matching a 
low impedance to a higher impedance , or vice-versa. 
Note that these are actually "T" pads with the C 
series arm having a. value of zero. 

Many occasions arise when the minimum loss caused 
by a matching pad is too high. For instance it may 
oe necessary to match a 150 ohm line to a 600 ohm 
line with the loss shown as 11.43 db. The solution to 
this problem is to use the Langevin Model TF-602-C 
line-to-line matching transformers which reduce the 
loss to approximately 1 db. 

ORDERING INFORMATION 
Specify the Model number of the .Minimum Loss 

Matching Pad, and designate the two impedance 
values required. 
Model FNML-100 Minimum Loss Matching Pad . 
(Specify impedances in and out) Mounted in Case A, 
dimensions 1 7 /32" wide by 2 ½ '' high by 1 ¾" deep. 

If we were to consider an amplifier as a "package" 
of gain in a tran smission circuit, it would follow that 
the fixed gain must be offset by a fixed loss in order 
to achieve the desired gain in db from the package, 
except in cases where the amplifier has. exactly the 
gain required. These are required so that equipments 
in succeeding sections of the line can be safeguarded 
from over-load; this holds true particularl y in the case 
of the input stage of a following amplifier. This ex
plains briefly the use of fixed loss pads, and serves as 
an. explanation of why only 600 ohm impedances are 
supplied unless otherwise specified on the user's order. 

ORDERING INFORMATION 
When ordering the Model FN-100 Fixed Loss Pads 

specify number of db attenuation required. These 
pads are available in any loss up to 60 db. Stock im
pedance is 600 ohms; specify impedances other than 
600 ohms if desired. 

Model FN-100-T Fixed Loss Pad, ( ) db attenuation, "T" 
' ~ Circuit, size 1 7 /32" wide by 2 ½" high by 1 3/ 411 

deep, Case Size A. Specify if for other than 600 ohm 
impedance. 
Weight, net¼ lbs., ½ lbs. shpg. 
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Model FN-100-H Fixed Loss Pad, ( ) db attenuation, same 
as above, but balanced "H" circuit. 
Weight, net ¼ lbs., ½ lbs. shpg. 

MINIMUM LOSS MATCHING PADS - LOSS IN DB 
D 

fl 

(K-l)Z=A 

(Kl1)Z=B 



VU Meters use a total external series resistance of 
3600 ohms to deliver a reading of "O" VU when a 
1000 cps sine wave of 1.228 volts is applied. This 
represents 4 db above 1 milliwatt in a 600 ohm line, 
the standard level used in most transmission work. 
It is desirable at times to extend this range either by 
a variable rotar y range extending network ( covered 
in previous pages under Rotary Attenuators) or to 
extend the range with a Fixed Multiplier Pad. Noted 
in the listings below is a calibrating adjust pad in .1 db 
steps for fixed matching of meters and for use in 
meter circuits of measuring equipment such as Gain 
Sets. 

ALL INPUTS ARE APPROPRIATELY TAPPED SO THAT VR·lll 
VARIABLE WIRE WOUND CALIBRATING RESISTOR MAY BE 
EMPLOYED IF DESIRED. 

TAPPED "T" MULTIPLIERS 

FOR METER BRIDGING 

"T" CIRCUIT 
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A C 

z, B z, 

The figure illustrates the usual bridging pad. This 
pad is of the "L" configuration ' but may actually be 
treated on as a "T" pad wit h a series arm of zero ohms 
on the output. Thi s pad is used to present a high im
pedance input to a 600 ohm line outp~t, thus leaving 
the line virtually unaffected by the increased load. 
Typical employment wou ld be between a high gain 
power amplifier and the bridging bus. 

Balanced networks are also available, however in
frequently they may be used. They are derived simply 
by halving the series arms and inserting them in both 
sides of the line and also by allowing the "B" or shunt 
arm to be center tapped for the c0mmon or ground 
connection. If a balanced network is desired, specify 
"Balanced" after the mode.J number. · 

BRIDGING PADS 

CASE 
MODEL LOSS IMPEDANCES SIZE 
FNB-20 20 DB 3000 OHMS IN 600 OHMS OUT 
FNB-30 30 DB 9500 OHMS IN 600 OHMS OUT A 
FNB-40 40 DB 9500 OHMS IN 600 OHMS OUT 

To order networks other than those listed on these pages, specify the following data: 
CIRCUIT _______ ____ ___ 1. "T" CIRCUIT OR BALANCED "H" 

INPUTS AND OUTPUTS 

IMPEDANCES 

LOSS 

SIZE 

Hold in mind that twice as many components are 
required for the balanced "H " and that thi s calls for 
double the space of "T" configurations. 

2. NUMBER OF INPUT CIRCUITS AND OUTPUT CIRCUITS 
Each input and output circuit has separate ground 

to preserve balance and to prevent crosstalk. 

3. IMPEDANCE OF INPUT AND OUTPUT CIRCUITS 
It is possible to order different impedances on 

various input s and outputs in the same network. 

4. SPECIFY LOSS OR LOSSES DESIRED 
It is possible to order various losses on different 

inputs, provided that they are above the minimum 
losses required by the circuit ratios concerned . Refer 
to MIMIMUM LOSS TABLE. 

5. SIZE OF CONTAINER 
Size of container depends on the number of resis

tive elements necessary and space for the terminals. 
Refer to drawings on page 66. 



• Power Transformers 
• Output Transformers 
• Filter Reactors 
• Input Transformers 
• Line Isolation and Bridging Transformers 
• Line to Voice-Coil Transformers 

Langevin makes available all the tran sfo rmers and 
reactor s used in its own equ ipments, along wit h linc
to-line transforme rs, bridging tran sfo rmers and linc
to-voice coil unit s. Thus, a complete service is offered 
to its customers who desire to constru ct specialized 
amplifiers or to match existing Langev in compon ents 
to other eguipm ent. 

(In Inches) 

TYPE A B C D E 
OA JSS/ l' l/ 3 Single Stud 11/ 

' 64 / 64 /16 . Mounting 
1-A 2½6 2 2½ ¼ 1) , 16 
2-A 2¾ 21/e 3~(6 ¾ IS/ 

16 

3-A 3){6 29[ , 3¼ ½ 11' 16 
4-A 4½ 3 3½ I I¾ 
5-A 5 3½ 5 11/i, 2 
5½-A 5 4;~ 5 I IJ / /16 2 
6A 5 5½ 5 2)f6 2 

DESIGN PHILOSOPHY 
Langevi n explo its the latest techniques in fabr ica

tion and emp loys only high qu ality materials. Coup led 
with Langevin s' philosoph y of exceed ing long com
ponent life, all struc ture s are oversize to prov ide 300 
and 400 perc ent overload capacity along with cool 
operation. 

HIGH TEMPERATURE WIRE EMPLOYED 
Langevin coi ls employ Alkanex wire. This wire has 

the ability to w ithstand ope rat ion at 180 ° centig rade 
in excess of 80 ,000 ho urs. 

CORE MATERIAL 
The prop er core mate rial is always selected to suit 

the job; while usual prac tic e on a particu lar coil may 
be to stac k 2 to 1, Langev in stacks 1 ro 1 to guarantee 
best copper to core rati o for widest pass band. Closed 
cores are employed wit h minimum gaps to confine 
fields; hypersil loops arc used to maintain copper to 
core ratios whe n performance dictates. All cores arc 
properly grounded . 

WINDINGS 
Inpu t coils employ multipl e sectio n int erleaved 

windings to reduce leakage reac tan ce and distribu ted 
capac itance . Semi-toro idal constr uction confines pick
up field for low hum and con serves space. 
VARNISHES AND POTTING COMPOUNDS 

Varnishes are specia lly selected for mecha nical as 
we ll as dielectr ic str engt h. Pott ing com pound s are 
app lied with vacuum impr egnation with generous use 
being made of latest epoxy types for secur e seal and 
long life. 
HUM-BUCKING CONSTRUCTION 

Highly conductive oute r cases, multipl e permallo y 
and copp er shield ne?ts, semi-t oro id design and hum 
bucking coi l configuration all serve to make Langevin 
coi ls ideal for use in quality transmission · circuits . 

DISTORTION PRODUCTS 
Adva nced design, good mater ials, care in manufac

ture and test give low distortion without the need for 
excessive and consequently unstable feed-back loops. 73 
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POWER TRANSFORMERS 
MODEL 

Tf,100·8 

TF-101-E 

TF-102-A 

Tf,105·8 

TF-106-B 

TF-107,C 

TF-108-C 

TF-111-B 

TF-112-B 

TF-116-A 

TF-117-A 

TF-118-A 

TF-119-A 

TF-120-C 
(HUMBUCKINGl 
TF-120-8 

TF-116-A 
TF-902-A 

I 

TF-100-B 

MODEL 

TF-901-A 

TF-902-A 

PRIMARY 
VOLTAGE RANGE 
50/ 60 CYCLES 

105,125 

105-125 

105-125 

100-130 
200-260 
100-130 
200-260 
105-125 

110-125 

105-125 
210-250 
105-125 

105-125 

105-125 

105-125 
210-250 
105-125 

105-125 

105-125 

TF-112-B 

PLATE 
WINDINGS 

430,0-430, 300 MA 

430-395-0-395-430 
140 MA 
260-230-0-230-260 
75 MA 
60-380-395-410-425 

NONE 

0-40-420-430-440-450 
210 MA 
350-0-350, 100 MA 

NONE 

440-400-0-400-440 
110 MA 
SECONDARY 
WINDING 
50 (WITH 3 
AGING TAPS) 
350-315-0-315-350 
235 MA 
NONE 

425-375-0-375-425 
125 MA 
425-375-0-375-425 
125 MA 

TF-101-E 
TF-107-C 

TF-117-A 

FILAMENT 
WINDINGS 

5V-6A 
6.3V CT-BA 
5V-3A 
6.3V CT-SA 
5V-3A 6.3V CT-BA 

NONE 

6.3V CT-BA 

NONE 

5V-2A 
6.3V-2.3A 
6.3-BA 

5V-2A 
6.3V-4.5A 

5V-5A 

6.3V-6.5A C.T. 

5V-2A 
6.3V-3A C.T. 
5V-2A 
6.3V-3A C.T. 

TF-102-A 
TF-106-8 

TF-118-A 

SATURABLE REACTORS 
DC CONTROL WINDING AC WINDING INSULATION TEST 

IOA 50DVA 1250 

3A 175VA 1000 

Refer t o Page 73 for Chart of Case Sizes and Mounting 

CASE NO. DR Sll E• WEIGHT 
WIDTH X 

DEPTH X HEIGHT 
SPECIAL SA 
51.¾'6 HIGH 
SA 

4A 

S½A 

4A 

SA 

3½ X 3½ X 3 

3A 

39[6 X 3½ X 3½ 

3½ X 3¾ X 4 

7½ X 5 X 7½ 

4 X 3!{6 X 2½ 

3¼ X 3 X 2½ 

3¾ X 21½2 X 21~6 

3¾ X 2% X 217(6 

TF-105-8 

TF-119-A 

CASE 

5½ X 5 X 7½ 

3¼ X 21¾'6 X 5 

NET 16 lbs 
SHPG 18 lbs 
NET II ½ lbs 
SHPG 13 lbs 
NET 5¾ lbs 
SHPG 6½ lbs 
NET 12 lbs 
SHPG 15 lbs 
NET 5¾ lbs 
SHPG 6½ lbs 
NET II ½ lbs 
SHPG 13 lbs 
NET 4 lbs 
SHPG 5 lbs 
NET 3½ lbs 
SHPG 4½ lbs 
NET 6½ lbs 
SHPG 7¾ lbs 
NET 4½ lbs 
SHPG 5½ lbs 
NET 16 lbs 
SHPG 18 lbs 
NET 5½ lbs 
SHPG 6½ lbs 
NET 3 lbs 
SHPG 4 lbs 
NET 3 lbs 
SHP.G 4 lbs 
NET 3 lbs 
SHPG 4 lbs 

·~( 

TF-108,C 

TF-12!rB 
TF-120-C 

WEIGHT 

NET 20 lbs 
SHPG 23½ lbs 

NET 6 lbs 
SHPG 7½ lbs 

TF-111-B 

n 
TF-901-A 



MODEL 

TF-129-A 

TF-308-A 

TF-311-C 
!HUMBUCKING 
CONSTRUCTION) 
TF-313-A 

TF-314-A 

TF-316-A 

TF-317-A 

TF-320-C 

TF-321·8 

TF-322-8 

TF-129-A 

PRIMARY 
IMPEDANCE 

20,000 OHMS 

4000 OHMS 

10,000 OHMS 
Plate to Plate C.T. 

16,000 OHMS 

16,000 OHMS 

3700 OHMS 
Plate to Plate C.T. 

6800 OHMS 
Plate to Plate C.T. 

10,000 OHMS 
Plate to Plate C.T. 
16,000 OHMS 

10,000 OHMS 
Plate to Plate C.T. 

TF-308-A 
TF-311-C 
TF-314-A 

OUTPUT TRANSFORMERS 
SECONDARY OPERATING 
IMPEDANCE LEVEL 

600/250 +26 DBM 

600/150 1 WATT 

600/ 150 Tertiary 
Feedback Winding 

10 WATTS 

600/ 150 Tertiary 
Feedback Winding 

+ 20 DBM 

600/150 +16 DBM 

600/150/32/16/8/2 50 WATTS 
Tertiary Feedback 
Winding 
600/150/32/16/8/2 
Tertiary Feedback 

20 WATTS 

Winding 
600/6.4/3 .2 Tertiary 10 WATTS 
Feedback Winding 
150/ 150 Tertiary + 18 DBM 
Feedback Winding 
600 / 150 Tertiary 
Feedback Winding 

+ 40 DBM 

TF-313-A 
n 

TF-316-A 

• 

CASE NO. OR SIZE 
WIDTH X 

DEPTH X HEIGHT 
l¾ X l¼ X 2 

3 A (Electro-Magnetic 
Shielding) 
3 A (Electro-Magnetic 
Shielding) 

2½ x l¾ x 3¼ !Electro-
Magnetic Shielding) 
3 A !Electro-Magnetic 
Shielding) 
6 X 4½ X 51½6 

4A 

3 X 2½ X 21,(, 

2 X l¾ X I11/i, 

2½ X 21){6 X 2¾ 

TF-320-C TF-321-8 TF-322-B 

WEIGHT 

NET¾ lb 
SHPG l¼ lbs 
NET 3!/i lbs 
SHPG 4½ lbs 
NET 3½ lbs 
SHPG 4½ lbs 

NET 1 lb 
SHPG l ½ lbs 
NET 3½ lbs 
SHPG 4½ lbs 
NET 19 lbs 
SHPG 22 lbs 

NET 5¾ lbs 
SHPG 6½ lbs 

NET 3½ lbs 
SHPG 4½ lbs 
NET 1 lb 
SHPG l ½ lbs 
NET 2½ lbs 
SHPG 3 lbs 

TF-317-A 

TF-605-B TF-609-B TF-612-A TF-615-A TF-616-A 

LINE TO VOICE COIL TRANSFORMERS 
MODEL PRIMARY SECONDARY INSERTION FREQUENCY MAXIMUM CASE NO. WEIGHT 

IMPEDANCE IMPEDANCE LOSS AT RESPONSE OPERATING OR SIZE 
!OHMS) !OHMS) 1000 CYCLES LEVEL HEIGHT-MTG 

CTRS. 
TF-605-8 250/500/750/ 1000 16 .65 db ± I db from 20 WATTS 3 A NET 3½ lbs 

50 to 15,000 SHPG 4½ lbs 
cycles 

TF-609-B 500 /1000 /1500 I 3.2/ 6.5 .7 db ± I db from 5 WATTS Channel NET I¾ lbs 
2000/3000/3500/ 50 to 10,000 Construction SHPG 2){ lbs 
4000/6000/8000 cycles 23' 211/,, /4 

TF-612-A 1000 to 128,000 3.2/6.5 .5 db :!. I db from 5 WATTS Channel NET 21, lbs 
(5 watts to 50 to 10,000 Construction SHPG 3½ lbs 
10 milliwatts in cycles 3½ 3½ 
3 db steps) 

TF-615-A 1000/1500/2000/ 6-8 .7 db • I db f;om 10 WATTS Channel NET 21 ~ lbs 
2500/3000/4000/ 50 to 10,000 Construction SHPG 3!S lbs 
750/500 cycles 31 B 31s 

TF-616-A 37.5/ 150; 600 6.5/ 13 .5 db • 5 db from 10 WATTS Channel NET 2¼ lbs 
50 to 15.000 Construction SHPG 3 lbs 
cycles 2¾ 3Yi, 75 
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MODEL SOURCE 
IMPEDANCE 

(OHMS) 

TF-132-B 600 

TF-400-D 600 and bridging 
(15,000) 

TF-401-B 30/250/600 

TF-402-B 30 / 120 nominal 

TF-408-A 600/150 C.T. 
37.5/340 

TF-408-B 600/ 150 C.T. 
37.5/340 

TF-408-D 600/340 
150/37.5 

TF-412-B 150/600 
5000 / 20,000 

TF-413-A 150/600 C.T. 
340/37.5 

Tf-132-B 

SECONDARY 
IMPEDANCE 

!OHMS) 

60,000 to 
Push-Pull Grids 

60,000 to 
Single Grid 
30,000 Single or 
Push-Pull Grids 
C.T. 
50,000 to 
Single Grid 

65,000 Single or 
Push-Pull Grids 
C.T. 
65,000 Single or 
Push-Pull Grids 
C.T. 

65,000 to 
Single Grid 

60,000 to 
Single Grid 
50,000 to 
Single Grid 

Tf-400,D 
TF-401-B 
TF-402-B 
TF-408-A 
TF-412·8 

MAXIMUM REMARKS CASE NO. 
OPERATING OR SIZE 
LEVEL (DBM) WIDTH x DEPTH x 

HEIGHT 
0 Electromagnetic Shield l ¼ X 1 X l½ 

CASE NO. OR SIZE 
DIAMETER-

HEIGHT 

+ 10 Electromagnetic Shield l¾ l 13{6 

+ 10 Electromagnetic Shield l ¾ l 1J16 

+ 10 Electromagnetic Shield l¾ 113{6 
working range of 120 ohm 
tap, 60 to 250 ohms_ 

+ 10 Magnetic Shield, also Electro-
static Shield brought out 
for external connection 

l¾ 11¾'6 

+ 10 Triple Magnetic Shielding, 
also Electrostatic Shield 

OA 

brought out for external 
connection 

+ 10 Electromagnetic Shield, also 
Electrostatic Shield brought 
out for external connection 

l ½ 2){6 

+ 10 Magnetic Shjeld l ¾ 111/i6 

+ 10 Electromagnetic Shield, also 
Electrostatic Shield brought 

l ½ 2){6 

out for external colll'lection 

TF-408-B TF-408-D TF-413-A 

TRANSFORMERS USED IN LANGEVIN AMPLIFIERS AND POWERS SUPPLIES 
AMPLIFIERS- OUTPUT POWER INPUT CHOKE POWER POWER CHOKE 

AM· SUPPLIES-PS-
101-D TF-316-A TF-100-B TF-400-D TF-200-B 201-B TF-102-A TF-201-A 
102 BASIC TF-308-A TF-201-A TF-204-A 

116-B TF-313-A TF-408-B 
117-A TF-311-C TF-408-A 
128-X BASIC TF-317-A TF-101-E 
138S BASIC TF-320-C TF-108-C 
5116 TF-321-B TF-413-A 
5116-B TF-129-A TF-132-B 
5117 TF-322-B TF-408-D 
5301 TF-322-B TF-132-B 

205-B TF-105-B TF-211-A (2) 
TF-212-A 

206-B TF-107-C TF-215-A 
208-A TF-112-B TF-216-A 
210-A TF-105-B TF-211-A (2) 
211-B TF-116-A TF-218-A 
212-B TF-117-A TF-217-A 
5206 TF-118-A TF-219-A (2) 
5208-A TF-120-B TF-220-A 

INPUT OR 
PANELS-I NP-

A TF-400-D 
TF-120-C 

(Humbucking) 

B TF-402-B 
G TF-408-A 
M TF-412-B 
a TF-408-A 
R TF-408-A 

Refer to Page 73 for Chart of Case Sizes and Mounting 

WEIGHT 

Net¼ lb. 
Shpg ½ lb. 

Net½ lb. 
Shpg ¾ lb. 
Net½ lb. 
Shpg ¾ lb. 

Net½ lb. 
Shpg ¾ lb. 

Net½ lb. 
Shpg ¾ lb. 

Net 1 lb. 
Shpg l½ lbs. 

Net½ lb. 
Shpg ¾ lb. 

Net ½ lb. 
Shpg ¾ lb. 
Net ¾ lb. 
Shpg l ¼ lbs. 

FILAMENT SAT. REACT. 

TF-106-B (2) 

TF-111-B 

TF-106-B (2) 
TF-902-A 
TF-901-A 

TF-119-A 



MODEL INDUCTANCE 

TF-200-B 6 HY 

TF-201-A 30 HY 

TF-202-A 5\/2 HY 

TF·2D4·A 12 HY 

TF-205-A 10 HY 

TF-211-A 1¾ HY 

TF-212-A 18 HY 

TF-213-A 4½ HY 

TF-215-A 4 HY 
!DUAL CHOKE) 4 HY 
TF-216-A 12 HY 
(DUAL CHOKEJ 12 HY 
TF-217-A .043 HY 

TF-218-A .060 HY 

TF-219-A 4 HY 

TF-220-A 5 HY 
(DUAL CHOKE) 5 HY 

TF-200-B 
TF-211 ·A 
TF-212-A 

TF-602-C 
TF-606-A 
TF-607-A 

MODEL 

TF-602-C 
(Balanced 
Line and 
Isolation) 

TF-606-A 
(BRIDGING) 

TF-607-A 
(BRIDGING) 

PRIMARY 
IMPEDANCE 

(OHMS) 

150/600 C.T. 
(Hum-Bucking 
Construction) 

48,000/12,000 
(Hum-Bucking 
Construction-
One Magnetic 
Shield) 

20,000 / 5,000 

FILTFR ~FAr.TORS 
D.C. RATING D.C. INSULATION CASE NO. OR SIZE 
FOR STATED RESISTANCE TEST WIDTH X 
INDUCTANCE VOLTAGE DEPTH X HEIGHT 

280 MA 

30 MA 

140 MA 

80 MA 

140 MA 

425 MA 

150 MA 

210 MA 

210 MA 
210 MA 
.124A 
.124 A 
2.A 

2.A 

.235 ADC 

.125 ADC 

.125 ADC 

TF-201-A 

• 
TF-217-A 

SECONDARY 
IMPEDANCE 

100 OHMS 1500 

800 OHMS 1000 

200 OHMS 1000 

250 OHMS 1500 

200 OHMS 1500 

27 OHMS 1500 

230 OHMS 1250 

100 OHMS 1500 

70 OHMS 1500 
70 OHMS 1500 
182 OHMS 1000 
182 OHMS 1000 
.017 OHMS 1250 

.50 OHMS 1000 

100 OHMS 1500 

180 OHMS 1000 
180 OHMS 1000 

TF-202-A TF-204-A 

TF-218-A 

INSERTION FREQUENCY 
LOSS AT RESPONSE 

(OHMS) 1000 CYCLES 

150/600 C.T. 1.6 db ± .5 db from 
20 to 20,000 
cycles 

600/150 Bridging loss, ± .5 db from 
24 db 30 to 20,000 

cycles 

600/ 150 C.T. Bridging loss: 
18 db 

± .3 db from 
50 to 15,000 
cycles 

4 A 

1 A 

2½ X 2K6 X 2 

2A 

3A 

4A 

4A 

3A 

SPECIAL 3 A 
5 
21K6 X 2~6 X 5 

5½ X 5 X 7½ 

3¼ X 31/a X 4 

3¼ X 3 X 2½ 

4½ X 1¼ X 21/a 

n 

TF-205-A 
TF-213-A 

TF-219-A 

MAXIMUM 
OPERATING 

LEVEL 

+ 18 DBM 

Bridge 
600 OHM Line 
+ 40 DBM 

Bridge 
600 OHM Line 
I 39 DBM 

CASE 
SIZE 

2A 

2 A 

2 A 

WEIGHT 
NET 

NET 5¾ lbs 
SHPG 7 lbs 
NET l ¾ lbs 
SHPG 2¼ lbs 
NET 2 lbs 
SHPG 2¾ lbs 
NET 2¾ lbs 
SHPG 4½ lbs 
NET 3½ lbs 
SHPG 4½ lbs 
NET 5¾ lbs 
SHPG 6½ lbs 
NET 5¾ lbs 
SHPG 6½ lbs 
NET 3½ lbs 
SHPG 4½ lbs 
NET 5½ lbs 
SHPG 5¾ lbs 
NET 6 lbs 
SHPG 7 lbs 
NET 23 lbs 
SHPG 26 lbs 
NET 5½ lbs 
SHPG 6½ lbs. 
NET 3~2 lbs 
SHPG 4½ lbs 
NET 2 lbs 
SHPG 2½ lbs 

TF-215-A TF-216-A 

TF-220-A 

WEIGHT 

NET 2¾ lbs 
SHPG 3½ lbs 

NET 2¾ lbs 
SHPG 3½ lbs 

77 
NET 2¾ lbs 
SHPG 3½ lbs 
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FREE TECHNICAL SERVICE 

As a service to users of Langevin equipment, free recommendations on components, layout and transmission techniques are offered. 

In this regard Langevin will make preliminary suggestions in the 
form of block schematics to satisfy customer performance requirements 
listing appropriate Langevin components along with approximate costs 
of the total system. Since only general layout sketches and suggestions 

Shown in the layout sketch pictured here are some of the consider
ations invoked by Langevin's techhical assistance. This is a 4 channel 
recording console exhibiting complete facility, and combines most of 
the compatible features exploited by console designers during the last 
2 years. The use of 4 tracks over the usual 3 permits, for instance, 
separate track for a soloist so that the performer can repeat or refine 
his performance. 

Starting at the front of the control panel, 22 MX-111 slide wire 
mixers are shown requiring horizontal space of only 33 inches, all 
within easy reach of the operator. The shallow depth of Langevin 
mixers eliminates interference with the recordists knees at the lowest 
part of the control panel slope. 

Any microphone is instantly switchable to any channel through the 
4 color coded channel selector pushbuttons. Each pushbutton has 2 
circuits, so that the individual echo for the particular microphone is 
switched with it. The 5th pushbutton is used for reset, disengaging 
the microphone circuit from the system. Appearing directly above the 
pushbuttons are the echo selector switches which connect the Echo
Send line ahead of the MX-111 mixer control, or after the mixer control. 
In the "ahead" position the echo is not affected by the mixer control; 
in the "after" position, echo fades with the signal as the mixer is 
closed. The center position of the switch is "off" . Intensity of the echo 
in proportion to the original signal is controlled by the small, 1 ½ inch 
diameter 20 step MX-201 ladder controls. The MX-201 diameter is 
actually slightly less than 1 ½ inches, but careful panel drilling is 
necessary to permit easy mounting and alignment; adjacent units 
can touch. 

On pages 42 through 43 the importance of individual spectral control 
over each microphone channel is treated on. For this reason an EQ-251-A 
Program Equalizer is shown in each microphone circuit. As an added 
facility in rerecording to the composite 2 track product for eventual 
processing to tape or disc, 2 model EQ-252-A Graphic Equalizers give 

are offered by Langevin, the execution of actual construction drawings 
is left to the customer. Recommended cabling and grounding practices 
are shown on pages 20 and 21. 

precise control over the entire spectrum at the 7 subjectively signi
ficant frequency bands. 4 sets of variable high and low pass effects 
filters, models EQ-255-A a?ld B, are indicated at upper right and left, 
normalled into 4 channels. Inasmuch as all components appear on the 
jack field (not shown) for routine test, these units can be patched into 
any channel desired as well as cascaded for violent effects into a 
single channel. 

Situated between the 2 Graphic Equalizers are 2 1:3 channel Pan 
Pots. These are normalled into 2 microphone channels. Pan Pots pro
vide the ability to shift the apparent source ·smoothly from one position 
to left, center or right as desired during the recording. 

Four masters (actually board submasters) appear on the control 
panel nearest the dashboard. These are mounted horizontally to con
serve control panel depth and to allow easy reach. An overall rotary 
board master control is located at lower right. 

Standard Model VU-862-X illuminated VU meters form the nucleus 
of the meter cluster; 4 Simpson VU meters of the horizontal type 
indicate Gain Reduction, and 4 additional of the same read Echo-Send 
level in each channel. 2 auxiliary Vl:l meters operate from a dual switch 
on the lower right. These may be connected to monitor amplifier outputs 
while monitor amplifier gains are balanced prior to each session. They 
may be used for balancing studio speaker levels, and for easy monitor
ing of 2 channel rerecording to disc or tape. 

CONCLUSION 
The console control panel shown is probably the most elaborate in 

use today, and has been chosen as an example in this section to indi
cate 'the numerous faciliti es which can be placed within the reach of a 
single operator. Without Langevin's modern, miniaturized components 
designed specifically for stereo, fewer controls become necessary. 



CUSTOM DESIGNS WITH LANGEVIN MODULAR COMPONENTS 

MODEL 3505 for FM-Stereo Broadcasters who desire record
ing facility. Model 1699-2 housing is shown. Recesses 4 inches 
into desk. This unit provides unusual switching, permits spot 
recordings while station is on the air and accommodates re-

motes for three tape machines. Suitable for assembly by indi
viduals. Construction details are available through your 
distributor or by writing the factory. 

························ . . 

SPECIAL MIXER CONTROL AND 
AMPLIFIER. This photograph illustrates 
clean appearance and the manner in 
which Langevin components accom
modate to specialized mechanical 
arrangements. 

~----------~ 

I 

VIEW OF SPECIAL UNIT WITH 
PANELS OPEN. Access to Metering 
buttons on AM-5116-8 preamplifier and 
Tube Check Meter is shown, along 
with compact plug-in Model PS-5206 
Power Supplies. 

REAR VIEW. Illustrati ng ease of 
cabling and neat uncluttered appear
ance when Langevin components are 
employed throughout the assembly. 

/ 

BANK OF LANGEVIN STOCK AMPLIFIERS installed by MUZAK CORPORATION in the building of MUTUAL LIFE INSURANCE COMPANY OF NEW YORK 
55th Street and Broadway, New York City 

r 
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Over Thirty Years 
of Experience . . . 

Since 1923 the Langevin name has been identified with the best in sound systems and 

· pment. Its commerciai products include a line of amplifiers, power supplies 

\\,I'll. rmers for radio broadcast and television stations and studios, recording 

st 11i>s, pili\t c address systems, industrial inter-comm.unication systems and music ser

vices. The ace ptance of these products by such organizatio s as Columbia Broad

casting System, Voice of America, Muzak and the Armed Forces Radio Service 

attest to the high standing of Langevin equipment among radio and sound engineers. 
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