
b. Remove resistor R-27 and repl ace it with re
sistor R-3B (150 ,000 ohms), connecting it 
from termin al 4 on the tube V-2 to terminal 
2 on the terminal board TB- 1. 

c. Connect conden ser C-lB (.015 µf ) and res istor 
R-5B (82,000 ohm s) in parallel across ter 
minal s 1 and 2 on termin al boa rd TB- 1. 

cl. Remove resistor R-26 and replace it with re
sistor R-2B ( 56,000 ohms) , connectin g it from 
termin al 4 on the tube V-2 to the gro und bus. 

e. Remov e res istor R-4 and replace it with re
sistor R- l B (750 ohms), connecting it fr om 
termin al 4 on co 1clenser C-16 to the grou nd 
bus. 

When these change s have been made, th e port ion 
of the frequency response curve betwe en 20 and 
1000 cycles w ill be as shown in Figur e 9-52 and th e 
portion fr om 1000 to 15,000 cycles w ill remain sub
stan tially flat . It is important to remember that 
when the power output level at 60 cycles is 12 watts, 
the power output level betw een 1000 and 15,000 
cycles is only 3.8 watt s. Thi s means that when th e 
alterations outlin ed above have been mad e, th e effec
tive power output rat ing of the amplifier ( excep t for 
some of the very low fr equencie s) actually has 
been reduc ed to 3.8 watt s. 

Both the high-fr equency and low-fr equency ga in 
may be incr ease d in the same amplifi er, resulting 
in a frequency response curve as shown in Fig
ur e 9-52. 

9--27e. Over-all Gain Reduction-F or spe cial 
appl ications, it may be des irab le to operate the BA-4 
amplifier at a lower ga in. This may be done by 
disconnecting the second stage of the amplifier as 
follows: 
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1. Remove the grid lead from the grid cap of t he 
second stage 1620 tube (V-2) and remove th e 
tube from its socket . 

2. Tape the clip on the encl of the grid lead to 
prevent a short circuit. 

3. Di sconnect condenser C-4 from the termina l 1 
on th e th i rel stage 1620 tub e ( V-3 ) by un
solclerin g the condenser lead at the tub e socket. 

4. Connect a suitable length of w ire from ter
minal 2 on th e var iable resistor R-3 to terminal 
1 on the third stage 6SN 7 tube. 

Th ese operation s di sconnect th e second sta ge of 
the amplifie r and connect the outpu t of the first 
stage to the gr id of the third stage. T he unit will 
now opera te as a thr ee-stage ampli fier wit h the same 
characteri stics as the norm al four- stage amplifier 
except as noted und er Technical data for three
stage operation (p. 298) . 

9--27£. Remote Volume Control-The MI-
11274-A vo lume cont rol is des igned to provide a 
high-resista nce brid g ing input circui t for connection 
betwe en any low-impedance sour ce and the 250-ohm 
input term inals of an am plifier. 

Thi s control consists of a 250-ohm dual pote nti
ometer, a 470-ohm res istor , two 4700-ohm res istors, 
and a termin al board assembled as sho wn in Figur e 
9-53 . T he contr ol is designe d for panel mounting. 

The use of one of these unit s make s it poss ible 
to bri dge program mater ial conveni ently from any 
program bus or other low impedance term inated 
line without disturbin g th e operating charact erist ics 
of the line. 

9--28. Langevin Type 117-A Amplifier-Th e 
type 117-A is a small , plug-in, two- stage , push- pull, 
fixed-gai n unit int ended for use as either a pro gra m 
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Fi e. 9-52. Fr equency response of RC A BA-4A amplifier with compensa tion. (Cour tesy RCA.) 
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Fi e. 9- 53. Remote \'olume contr ol for RCA BA-4A amplifier. (Courtesy RCA.) 

or monitor amplifier in broadca st audio faciliti es, 
recording facilitie s. or sound systems. The use o f 
one amplifier type to perfo rm both function s makes 
possible an extr emely flexible installation. 

Fie. 9-54. Lan gev in type 117 A pr ogram or 
monitor amplifier. 

9-28a . Techn ical Data 

1. Cai11: 50 db. 
2. luput source impedance : 30/ 150/ 250/ 600 ohms. 

Center taps are availab le when strapped for 150 or 
600 ohms. 

3. Output load 1:111pedance: 150 or 600 ohms. 
Center tap is ava ilable when strapped for 600 ohms. 

4. Output power : + 30 dbm (1 watt) with less 
than 0.5 percent rms total harmonic di stortion over 
the rang e 50 to 15,000 cps and less than 1 percent 
total harmonic distortion over the range 30 to 
15,000 cps. As a monitor amplifier, + 39 dbm (8 
watts) wit h less than 1 percent total rms harmonic 
distortion over the range 50 to 15,000 cps. 

5. Outp1tt noise: Unweighted, equiva lent to an 
input s ignal of - 110 to - 114 dbm, depending upon 
tubes, over the frequency band 50 to 15,000 cps. 

6. Freq11e11c')1 characteristics: ± 1 db over the 
frequency range 30 to 15,000 cps. 

7. Ext ernal power req11irements: Filament: 6.3 
volt s a.c. at 1.5 amp. Plate: 300 volts d.c. at 70 ma. 

8. Tube co111ple111e11t: Two I620's, two 6V6GT's. 
9. Dimensio ns: Length 10 inches, width 3¼ 

inches, height 5½ inches, weight 6¼ pounds. 

9-28b . Connection s 
Plug Pin 

Nos. Cir c uit 

1- 2 . .. ... .... .. Input• 
3 .... .. ....... . Chassis ground 
4- 6 . ..... . .... . Output t 
S ..... . ...... .. Tube current meter (if metering 

push butt ons used) 
7 ... . ........ .. Tube current meter (positive) VT-I 
8 . ..... ...... .. Tube current meter (positive) VT-3 
9 . .. ... .... . . . . Tube current meter (positive) VT-2 

10 . . ............ Tube current meter (positive) VT-4 
11- 12 ...... . . .. . Filament 6.3 volts a.c. 1.5 amp 
13 . ... . ........ . B- and meter (negative) 
14 . ..... ........ B+ 300 volts d.c. 
• On unbalan ced input circuits, the gr ounded side should 

be connected to pin I. 
t On unbal anced output circuit s, the gr ounded side should 

be conn ected to pin 6. 

9-28c. Metering Circuits -Metering circuit s 
are des igned to meas ure the cathode current of the 
individual tubes exprc:ssed as a percentage of a 
norma l tube, using a meter having a 200 micro
ampere movement. A series resistor should be 
added so that the tota l resi stance of the meter and 
res istor is 1000 ohms. The meter sca le shou ld be 
calibrated so that nominal cathode current ( 100 
percent) will read at 75-percent of full scale. 

The ampl ifier is supp lied with the metering con
nections of the individual tubes brought out to pins 
on the plug for use with an external meter switch. 
However, provision has been made for push butt on 
meter switches in the handle end of the chassis if 
it is desired to meter the tubes at the amp lifier. 

9-28d . Gro unding - Conn ect the main ground 
to pin 3 on the plug receptacle. Ground the nega
tive s ide of the plate supply in the following man
ner: When only one amplifier is being u sed, strap 
pin 13 to pin 3. When several amp lifiers are used 



in a sys tem, and obtain plate power from a common 
source , app ly the grou nd at only one po int in the 
system. 

The center tap of the filament supply should be 
grounded . In some cases, however, it may be neces
sary to ap ply positiv e bia to the filament cen ter 
tap with re spect to ground, in order to reduc e hum 
caused by filament to cathode leakage. In th is 
even t, a res istor can be connected across the plate 
voltage supply so that a portion of the plate vo ltage, 
6 to 12 vol ts, can be tapped off and feel to the 
filament center tap. 

9-28e. Impedance -The 117-A amplifier , as 
shipped, is connected to work from a sou rce 1111-

peclance of 600 ohms and into a load impedance o f 
600 ohms. If other impedances are des ired, the 
amp lifier may be re st rapped according to th e table 
on Figure 9-5 5. Str app ing for the input is accom
plished on the term inal str ip; for the out put on the 
outp ut tr an s former. 

Center taps are ava ilable on the input of the 
117-A amp lifier when the unit is strapp ed for 150 
or 600 ohms, and on the output whe n strapped for 
600 ohm s. The input center tap can be grounded 
on the termina l strip. In order to ground the outpu t 
center tap , run an additiona l wire from a gro und 
point to the outpu t t ransformer ter mina ls. 

2 

... 

9-28£. Reduced Plate Voltage -When the 
117-A amplifier is used as a program amplifie r , the 
plate vo ltage may be reduced to 275 vo lts with a 
curr ent dra in of approxima tely 65 ma without ap
preciably reducing the ou tput power-t hus prolon g
ing tube li fe. 

9-28g . Tube Substitut ion -In an emerge nc y, if 
a 1620 vacu um tube is not avai lable, a 6)7 tube can 
be subst ituted. T his substituti on may resu lt in an 
incr ease in output noise level and tube microphonic s. 

9-29. Monitoring Loud-speaker -The finest 
avai lab le type of loudsp eaker shoul d be employ ed 
for monitoring rad io programs. Desirab le feature s 
for such units include : 

1. E ssentially uni form frequency characteristic s 
over entire audible range . 

2. Good efficiency, to red uce the power required 
from th e driving amplifier . 

3. Low valu es of harmonic a nd intermodulation 
d istorti on. 

4 . Wide ang le of cove rage at high frequencies. 

The monitoring loud- spea ker should preferab ly be 
mounted in a posit ion directly above the cont rol 
room window set at such an angle that it directs 
the sound to per sons seated in their normal operat
ing posit ions. In thi s position, the sound from th e 
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Ft c. 9--55. Schematic diagram of Langevin 117 A amplifier. 



loud-speake r comes fr om the same direct ion as th e 
act ual perfor mers in th e studi o, which is des ir able 
and would not be the case if the loud-speaker were 
mount ed on a side or rea r wa ll of th e contro l room. 
Many types of loud-speake rs in curren t use have 
direc tional properti es which result in a relat ively 
nar row angle of coverage at high audio freq uencies. 
T he use of such a unit will result in unsat is factory 
high-fr equency reproduction to perso ns seated even 
slightly off the ax is of the loud-speaker. To off set 
thi s, two loud-speakers are often employed, for ex
ample, one centered above the contr ol room operato r 
and another cente red above the director's desk. 
Wh en th is is done, care must be exe rcised that the 
two loud-speake rs are cor rectly phased. 

A more desirable solution is th e use of a s ing le, 
dual-unit loud-speaker with a broad angle of cover 
age at h igh frequenc ies. Such units, when moun ted 
at the pr oper he ight , will usually provide sat isfac
tory high- freq uency coverage for all occupants of 
the cont ro l room. 

9-30. Line P ad- Wh en th e prog ram lin e to th e 
tr ans mitt er is fed dir ect ly fr om th e cont rol roo m, 
or when a line of any apprec iable length is involved, 
a res istance attenuati on network , commonly known 
as a pad, is insert ed between the program amp lifier 
and the line. T he pur pose of this pad is to isolate 
the output of th e amplifier fr om th e impedance va ri
at ions of the line. 

1200 

--~ 

Fig ure 9-56 shows the impedance-frequency char
acter istics of a typic al prog ram line several miles 
in length . The impedance is shown with termin a
t ions of both 600 and 150 ohms at the far encl. This 
r epresents the load into which an ampl ifier feeding 
program to the line would have to work if no line 
pad were employed. The stan dard volume indi
cator, to give an accurate read ing , must be operated 
across a 600-ohm circuit. As the impedance of the 
amp lifier load is not constant , but varies con sider
ably as a func tion of freque ncy, it is customary to 
isolate the amp lifier from the line by means of a 
re sista nce atten uation net work. The ability of such 
a netwo rk to smooth out the impedance varia t ions 
of the line, as seen by the am plifier, can be seen in 
F igure 9-57 , which shows the impedance th e amp li
fier faces wit h line pads of 6 and 10 db. Thi s data 
is for the same line illustrat ed in F igure 9-57 with 
a 600-ohrn termi nation at the fa r encl. It will be 
seen that the pad of higher attenuation results in 
more complete isolation , but as the attenuat ion in 
the pad repre sent s an ·actual loss of audio power 
and ga in, it is common practice to employ a 6-db 
line pad. 

9- 31. Resista nce Attenuation Networks- Re
sistance at tenuat ion netw ork s, or pads, as they a re 
common ly known, are employed qui te often in audi o 
facili ties. T he use of a line pad to isolate the 
pr ogram amp lifier from the impedanc e vari at ions of 
the program line has already been discussed. The 
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