


22 June 194l NRL Report No. R~2326
Problem A80.OR(A)

Navy Department
Report on

An amplifier Standardizing Aircraft Interphone Equipment

Naval Research Laboratay
Washington 20, D. C.

No. of Pageé: Text: 3 Platesg 10 _ Appendixs 1
Authorization: BuAer+E-3112-JWD F33-1 of L Jan 1944 1lir to NRL

Prepared by,
. . s VETDEKe, ontr Oye

Submitted by: C.. 3‘ %
G+ He aser, Head pecla gvel—

. opment Section

kb A.ﬂ%ﬁ;ﬁ,

X Hoyt TayY Pty Rgiio Division
Approved by: ' %%ﬁd %W
A. H. euren, Rear A s
Nirector
Distribution:

Bujer#é - 10 copies



AN AMPLIFIER STANDARDIZING ATRCRAFT INTERPHONE EQUIPMENT

1. Abstract

i 0 The amplifier described in this report was designed for interphone
communication on all types of azircraft having from twe to thirty-two sta-

tions. It was developed to replace models RLS, RL7, RL9, and RI2LC, stan-
dardizing interphone equipment on all planes.

1.2 Sufficient power is available to supply one hundred twenty-fiwe
milliwatts per headphone for thirty<two stations at low altitude, or two
hundred fifty milliwatts per headphone far sixteen stations at altitudes
above twenty thousand feet. Provision far a maximum of thirty-two sta-
tions is more than ample for all existing planes and allows for future
increases in installations. An automatic load compensating arrangement is
featured along with flexibility in adaptation tec large or small planes,

2. Introduction

2. The design of this interphone amplifier was undertaken to fill the
need for standardization and interchangeability of aircraft intercommuni-
cation equipment, particularly on all carrier based planes. The following
specifications were established when the project was assigned:

(a) The plate voltasge is to be supplied by an integral twenty-eight
volt dynamotor furnishing 250 volts d.c. at 60 milliamperes.

(v) Provision is %o be made for current for a 200 ohm carbon micro-
phone.

(c) A high impedance radio input contreolled externally by a relay is

to be provided to al ternate with the 200 ohm input.

(d) The andio frequency range is to be plus or minus 3 db from 350 to
3500 cycles. Frequencies above 3500 cycles must be limited by suitable-
filters so that the output at 5000 cycles is 25 db down.

(e) The ambient noise level should not be greater than LO db below
one watt.
(£) Degener ative feedback should be incorporated to compensate for the

impedance mismatch of the output load due to changes in the number of head-
phones in use.

(g) Standard values of pats are to be used wherever possible.

242 The large number of types of interphone amplifiers in use at
present requires excessive numbers of spare parts to be carried on hand



for repairs. Standardizing on ore amplifier would achieve maximum econ-
omy in maintenance, and maximum flexibility and simplicity in all instal-
lations.

3. Resulis of Preliminary Circuit

3.1 A preliminary model of the amplifier was constructed, based on a
two stage circuit supplied by the Bureau of Aeronautics. Tests of this
model which employed a type 6SJ7 and a type 6V6 tube, indicated that the
63J7 received too much valtage from the microphone, and yet failed to
drive the 6V6 to its rated output. The microphone input filter did not
give sufficient high frequency cut—off, and used non-stadard capacitor
values.

i. Redesign of Microphone Input

bl The microphone filter circuit was modified to provide a greater at-
tenuation of frequencies above 3500 cycles, and to incorporate standard
condenser values. This modified filter circuit has proven very effective
in eliminating undesirable hi gh frequencies, and in maintaining flat re-
sponse in the operating range as shown by the curve on Plate 6. These char-
acteristics make it desirable for any voice communication circuit, and it
may be desirable to incorporate the design in future radio transmitters.

L.2 The production model of the amplifier will incorparate an atomat-
ic gain control in the microphone input circuit, which will be controlled
by barometric pressure. This device, reprecented by the tap switch at

the 200 ohm microphone input on Plate 1, compensates far the reduction of
sound conductivity in air at high altitudes. A semi-adjustable gain control
is provided to allow occasional changes in volume level.

€. Modifications and Gereral Features

Gl The zmplifier circuit was redesigned to use a type 6SL7 twin triode
and a type 6V6 in three stages. This combination supplied the desired
gain and ample drive for the power stage. Plate and grid impedances were
kept low in order to avoid stray pick-up, and to stabilize performance un-
der supply voltage variations and tube replacements.

5.2 A degenerative feedback circuit was coupled from the plate of the
output stage to the plate of the second stsge to compensate for distor-
tion caused by the variailion in the nmumber of headphones in use. Under
the most severe conditions of mismatch., the distortion remains below fif-
teen per cent. With this arrangement, the power supplied each head-
phone is independent of the number of headphones in use.

5.3 Due to the value of bias used, the second stage will saturate if
the input becomes too large, thus preventing overdrive of the ocutput tube
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and subsequent overloading of the dynamotor. The high and low power
switch is provided to limit the maximum ocutput available for smaller in-
stallations. The production model will employ an easily accessible term-
inal board which will replace this switch by using jumpers to adapt both
the imput and output circuits to any installation, large or small. The
performaence data of the NRL model is presented in the Appendix.

S.h The final circuit, which is to be employed in the production model
is shown on Plate 1. Frequency response and distortion curves for high
and low ocutput comnections are shown on Plates 2, 3, L, and 5. The res~
ponse of the low pass filter is represented by the curve on Plate 6.
Plates 7, 8, 9, and 10 present various views of the NRL model.

6. Conclusiens

6.3 Although this amplifier was conceived to standardize all similar
equipment employed by carrier based aircraft. it was designed sufficient-
ly flexible and paverful to standardize interphone equipment on all exist-
ing plmes and with sufficient power reserve for any plane contemplated.
This has been accomplished with but slight sacrifice in size and weight for
the smaller installations and with no sacrifice in power consumption.



7.

Appendix

Perfarmance Data

Number of tubesz 2. - one 6SL7GT and one 6VAGT
Input impedance: 200 ohms and 10,000 ohms

Output impedance; high power output - 30 ohms
low power output - 150 ohms

Weight: 9 pounds with Dynamotor and vibration mounts

-

Power supply: 23 volts direct current:
1.6 amperes on high power output
1.l amperes on low power output

High voltage load: 51 ma 250 volts on high power
32 ma 250 volts on low power

Dynamotor: 28 volts d.c. to 250 volts d.c. 60 ma

Rated high power output: L watts with 8 per cent distoartion
Rated low power output: 1.75 watts with 8 per cent distortion
Maximum high power output: 6.8 watts with 27 per cent distortion

Maximum low ‘power outputs h.5 watts with 23 per cent distertion

Rated output is obtained with .25 volt input signal with 6 db gain

left in the gain control
Noise level; 56 db below 1 watt

Frequency range: plus or minus 1 db from 350 cps to 3500 cps;
down 30 db at 5000 cps.

Microphone current: 4O ma at 28 volts
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