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GENERAL DESCRIPTION

Based on a highly reliable circuit, the Model 378 Audio Generator produces a verylow distortion
sine wave signal over a very wide range of frequencies andis ideal for use intesting audio amplifiers
for gain and frequency response, as-a signal sourcefor various bridge measuring circuits, for modu-~
lation of RF s1gna1 generators, or any ‘other appl1cat1on where a stable, accurate aud1o sine wave
must be used. ; . : :

Unlike most other audio generators that require interpretation of a dial setting with possible
error, the frequency-determining elements of the Model 378 are not continuously variable, but are
set by positive-setting detent switches that selects combinations of 1% resistors and 2% capacitors
that make up the frequency-selecting network. This method of tuning enables repeatable accurate
setting to any individual cycle between 1 cps and 110ke.

The output level of this instrument can be set with great accuracy between 0 and 10 volts RMS
(or between -70 and +22db) on a 4-1/2 mch 2% full-scale accuracy meter.

Below 1 volt RMS output, the instrument is provided with a sw1tch-selected 1nternal 60092 load
that can be disconnected as desired.

FUNCTION OF CONTROLS

a, OUTPUT/FINE control. This ‘continuously variable control determines the signal level at |
the OUTPUT terminal.- _ o R _

: b, LOAD switch. Below 1 VRMS level selects either an internal load of 6009 in parallel with
the external load of 10KQ or more, or permits output without.the internal 6009 load Automatmally

removed when the OUTPUT RANGE switch is in the 3 or 10 VRMS positions.

c. OUTPUT RANGE sw1tch selects any of e1ght output levels 1nd1cated e1ther in DB or VRMS.

. d CYCLES: switches selects 10's and un1ts of frequency between land 110 cps in d1screte switch

pos1t1ons. -

L. € FREQ MULTIPLIER switch multiplies setting of CYCLES sw1tches by 1, 10, 100, or 1000
enablmg generatmn of frequenc1es between 1 cps and 110ke. -

nf. The meter is calibrated in two voltage ranges (0 to 1 and 0 to 3 VRMS) ‘and 20 through 0 to

"+2db. The actual value of these scales are determined by the OUTPUT RANGE switch setting. True

0db on the scale equals 1 mw into 6009. Ifusedwith the internal 6009 load, or an external 600%2 load,
the=meter reading is expressed in dbm and the reference level is automatically read off the scale.

TECHNICAL SPECIFICATIONS

FREQUENCY RANGE 1 cps to 110kc

TUNING ME THOD: Switch selected, two s1gn1f1cant f1gures and mult1p11er

FREQUENCY ACCURACY 1:5%

OUTPUT LEVEL RANGES: a. Meter 1nd1cated 0-3% 10 volts RMS 1nto a high-Z external load (10KQ
. minimum). _

b. Meter 1nd1cated O‘to‘ 003” ‘ 01 03 1, .3 and 1volt into a switch-
. selected internal load of 6009 and external load of 10KQ or greater:
or into an external load of approx1mately 60082.

Lo ) COPYRIGHT © 1966 EICO ELECTRONIC INSTRUMENT COMPANY, Inc.




' SOURCE IMPEDANCE: 0 to 10 volt range: varies between 0 and 1000Q.

0 to 3 volt range: varies between 800 and 10009

Oto 1l volt range and below: 6008 external load
2909 1nterna1 load

DB RANGES -7 Odb to +22db in svvltched—selected 10db steps (0 dbm ‘;—- lmw -60082).
OUTPUT INDICATOR 4-1/2 inch 200uA meter 1ncorporat1ng voltage and db scales.
\ME TER ACCURACY: 2% full scale.

OUTPUT DISTORTION: Less than . 1% from 20 to 20 000 cps

TUBE COMPLEMENT 6CL6, 6AU6, 6X4
‘POWER REQUIREMENT: 105- 125 VAC, 50 60 cps, 40 Watts

DIMENSIONS 12- 1/2" W1de, 8-1/2" high, 7- 1/2" deep

WEIGHT ‘13 1bs.

CIRCUIT DESCRIF’TION

The Model 378 Aud1o Generator can be divided 1nto four sectlons power supply; 'oscillator;r-
attenuator; and metermg circuits. '

POWER SUPPLY This is aconventmnal fuse-protected, transformer-powered full-wave cn'cult:f. |

using a 6X4 rect1f1er and a choke-capac1tor filter delivering 410 VDC, and filament voltage, -to the:
" generator.

OSCILLATOR The osc1llator uses a 6AU6 as a voltage amplifier d1rect1y coupled to a tr1ode-— ;
connected 6CL#6 cathode follower. Phasing of the circuit is such thatregenerative (positive) feedback -
is coupled from the cathode of the 6CL6 to the cathode of the 6AU6 via capacitor C7 and the tungsten
filament bulb R27, while degenerative (negative) feedback is coupled from the cathode of the 6CL6
through a sw1tch—selected frequency-sensitive network makingup a capac1tor shunted "T" network‘

The phase shifting properity of the sw1tch-se1ected network is such that the negatlve feedback

applied to the 6AU6 control grid cancels amp11f1cat1on at all frequencies except that selected by the '
network.. .

Once the network values are selected, oscillation will build upacross the two tubes to an 'arnplitu_de
sufficient to cause waveform distortion. However, the positive feedback path to the 6AU6 cathode is
completed through the tungsten filament bulb R27. The characteristics of this bulb is such thatasthe
signal amplitude rises, current flow through the bulb increases and the bulb filament temperature
goes up, increasing 1ts resistance. - This tends to reduce the amountof current flowing, thus reducing
- signal amplitude. If the system draws less current, the bulb filament decreases in temperature (and
_resistance) and allows more current to flow. In this manner, R27 stabilizes the current flow through

the circuit and thus signal amplitude is stabilized ' '

The frequency of the network is determined by the value and ratio of capacitor C1 and CZ (see
Figure 1), and the value of the shunting resistors R1, RS, R9 and R14.

If the value of the capac1tors are reduced by a factor of ‘10 then the frequency will increase by a
factor of 10. This is the purpose of the FREQ. MULTIPLIER sw1tch

The left-hand CYCLES svutch determines the equal- valued resistors R1 and R6 for the decade
level, while the right-hand CYCLES switch selects shunting resistors R9 and R14 whose values are
S0 arranged that it becomes possible to choose individual cycles within the decade.
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C1,C2 SWITCHED BY FREQ MULT.
_ RI,R6 SWITCHED BY CYCLES (10).
. R9,RI4 SWITCHED BY CYCLES (1)~

RI7

se—{oureon)

9 Ri4 i' g | ‘
g FIGURE 1
I ,

ATTENUATOR: The attenuator consists of the continuously- variable OUTPUT/FINE control R17
connected between the output of the oscillator and ground, and supplies this voltage to the OUTPUT

RANGE step attenuator. This attenuator reduces the signalin 8 discrete 10db steps from +20 to -50db

(RMS voltages from . 10 to . 003 wvolts).

The attenuator system is arranged for a 6009 output up to 1 volt and a high 1mpedance at the 3

“and 10 volt levels. If desired, the 600 positions (up to 1 VRMS on the OBTPUT RANGE switch) may
be terminated by an internal 6009 load (selected by the LOAD switch) for high-impedance operation,

or the internal 600$ load may be discomnected by the LOAD switch, if an external 6002 load is used.

-~ METER CIRCUIT: This circuit uses a 200uA meter in a 'bridge circuit to' measure the: wvoltage -
level at the OUTPUT CONTROL rotating arm. A portion of this voltage is selected by the meter con--

trol R22 for use by the meter circuit. The non-linearity of the diode half-bridge at low signal levels
is compensated by the use of a third diode connected across the meter.

The meter has three scales: 0 to 1 volt RMS; 0 to 3 volts RMS and an assoc1ated -20 through 0
to +2db scale. The actual values on each scale is determined by the sett1ng of the‘ OUTPUT RANGE

switeh.

When the audlo generator is properly terminated, the meter and the OUTPUT RANGE sw1tchW111

: mdlcate the actual signal level between the OUTPUT and GND terminals.,

'DBSCALE

Unlike volts, amperes, ohms, mches, feet, or other standard measurements, a dec1be1 is the
relationship between two power levels, and is expressed mathematically as

Py.
DB = 1010g-ﬁ"

where P2 is the output power, P1 is the input power, and the ‘common logarithm (base 10) is used.

Because the decibel (abbrev1ated DB) is based on a: power ratio, voltage or current ratio can be
used only when the impedance value is the same for both measured quantltles. When this is the case,
then the voltage ratio becomes

DB = 20 log _Y_i_ and current ratio becomes DB = 20‘log -g- .

In both the 3and 10 VRMS positions of the OUTPUT RANGE switch, the internal 6009 cannot be switched
'in‘ . . . . . - ;




When the Model 378 Audio Generator is termma.ted e1ther in 1ts mternal 60082 load, or an external
600Q load, all calculations are performed automatlcally, and the results can be read out onthe meter
and the settmg of the OUTPUT RANGE control. v :

The meter DB scale indicated value changes as the OUTPUT RANGE switch is operated, with Odb
indication becoming the value marked for that particular OUTPUT RANGE switch settmg To use,

merely add the value of meter indicated DB to the OUTPUT RANGE switch value.

' For example: OUTPU_T RANGE on -50db, meter indication -—1~1db. The signa_l present on the
OUTPUT terminal is therefore -50 +(-11) or -61db. In another example, OUTPUT RANGE on +10db,

meter indicates -3db. The signal present at the OUTPUT terminal is therefore +10 + (-3) or +7db.

‘This composite meter/switch arrangement permits measurements to be made between -70 and
+22db.

_ INITIAL TEST AND ADJ USTMENT
: PRELIMINARY

o a. W1th the chaSS1s removed from the cabmet and before pluggmg the unit 1nto a power source,

check that the meter pointer is at the "0" position. If not, use a small screwdriver to gently rotate
the meter mechanical zero screw (located on the lower portlon of the meter case) until it indicates

zero. . - -

‘b. :Set oscillator control R26 and meter control R22at the1r approx1mate mid-range posmon (see

| Figure 2).

c. Set both CJ,.YCLES switches to any ‘positionother than "0".

d.- Plug the line cord into a 105-125 VAC, 50- 60 cps outlet. DO NOT plug it into a source of

higher voltage, dlfferent frequency range, or- 1nto aDC outletas an 1ncorrect power source w111 damage '
" the 1nstrument : A

€. Pla.ce the POWER SW1tch in the ON position. The front-panel pilot lamp should come on and
the tube filaments should glow. If not, turn the instrument off and. 1nvest1gate the filament wu'mg,

1. Ad]ust the OUTPUT/ FINE control for some meter indication. If this does not happen, turn the
instrument off and 1nvest1gate the wiring.

METER CALIBRATION - | . o .
a. Set the OUTPUT/FINE control to MAX.

b. Set both CYCLES switches to "0". (The position of the ‘FREQ. MULTIPLIER switch is not
important). - .

" c. Set the OUTPUT RANGE sWitch to the 10 VRMS position.
d. Set LOAD switch to EXT.
e. Temporarily- connect a wire between pin-4 of V3 .(6X4)r and the OUTPUT binding post.

f. Adjust R22 (Figure 2) for a- 6 3 VRMS 1ndlcat10n on: the ‘meter {1~ 1/2 divisions-above . 6 onthe
meter upper scale) v RERRY aRes i : :

g. Remove the test wire from both ends.. (Pin 4 of V3‘ end OUTPUT terminal).
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If an accurate AC voltmeter of at least 100092- -per-volt, or an AC reading VITVM is available,

'then it can be connected in parallel wtth an- external AC s1gna1 (the 6. 3-volt source as shown in step

"e'' apove, or any other source of AC ‘below 10 volts RMS) to'the OUTPUT terminal and R22 adjusted
until the panel meter indicates the same level as- the external meter Make sure that the external
meter is accurate at the AC frequency applled :

b
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OSCILLATOR ADJUSTMENT

With no connect1ons to the OUTPUT termmal perform the followmg steps

a. Set FREQ. MULTIPLIER to X1000.

b. Left-hand CYCLES switch to 50.

c. Rigltt-hand CYCLES switch to 5.

d. oUT15UT RANGE switch to 10 VRMS.

e. LOAD to EXT. |

f. OUTPUT/FINE switch to MAX.

g. Rotate oscillatbr control R26 (See Figure 2) for slightly more than full-scale meter indication.

h. Sequent1a11y set FREQ MULTIPLIER to X100 X10 and X1 pos1t10ns while noting that the
meter indication remains slightly over full scale. If not touch up' R26 and recheck all positions of
FREQ MUL'I’IPLIER switch for slightly over full-scale 1nd1cat1on

At this point, the output sine wave will have excellent purity charactenstlcs However, if required
for highly exacting work, an oscilloscope or distortion analyzer can be used to determme the purity

of the sine wave output a.t all frequencies. R26 can be Shghtly adjusted for prec1se measurements,

i. After performing the meter calibration and oscﬂlator;ad]ustments, install the chassis in the
cabinet and secure with the screws provided. .



" MAINTENANCE — TROUBLESHOOTING

a. To removethe instrument from its cablnet, firet disconne'ct it f;mm the power line and remove
the two screws from the rear of the cabinet. Slide the chassis out the front of the cabinet.

b. Visually mspect for signs of malfunction suchas tube filaments dark, discoloration of resistors
due to overheating, blown fuse, etc. Make a continuity check of R27 (115 V 3 watt bulb) This bulb
does not visibly glow during instrument operation.

c. With the audio generator set to some mediumf‘requency‘, use a VTVM to measure tube voltages
from socket pins to chassis for close correspondence with those given below:

Pins
Twbe | T |2 | 8| 4 |5 | 6 |7 |89
o4 |320ac| — | - |63Ac| — 2oac|aw | — | =
6AUS | 1.5 | 4 | — |6.3AC|00 |40 | 4 | — | — |
6cL6 | 210 | 200 | 410| — e.3Ac| 410 | 210 | 410 | 200

Minor variations of indicated voltages may be due to line voltage variations or shght changmg of
component tolerances

For further troubleshootmg, measure value of each re51stor and capacitor for close correspondence
with the values shown on the schemauc or called out in the parts l1st

An understandmg of the method of sine wave generatlon used in th1s 1nstrument will greatly ass1st
troubleshootmg. _
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PRICE _
EACH SYM.# STOCK#
_ RESISTORS i,
.44 | R1,6 11079 .
.44 | R2,5 11022
.40 | R3,8 12002
.40 | R4,7 12003
.29 | R9,14 11848
.16 | R10,13 11586
.13 | R11,16 11550
.13 | R12,15 11587
.08 | R18,19 10400
.14 | R20 11551
.08 | R21 10430
.08 | R23 10444
.34 | R4 10955
.11 | R25 10438
1.17 | R27 92001
.75 | R28 14358 -
.08 | R29 10436
.09 | R30 10433
.18 | R31 - 10210
.14 | R32,34, 11542
36, 40, 41
.16 | R33,35, 11588
| 39,42,43
.14 | R37 11512
.29 | R38 11582
.08 | R44 10426
POTENTIOMETERS
1.19 | R17 18009.
,95 | R22 18107
1.04 | R26 16008
. CAPACITORS
3.76 | C1 20099
.16 | C2 20100
.14 | C3 20101
.07 | c4 21263
.39 | C5 21262
1.20 | C6 23003
1.55 | C7 23088
3.25 | C8 24038
SWITCHES
4,13 | s1 60181
4.68 | 82,3 60183
4,80 | 54 60182
.32 62030

.33.3KQ, 1/2W, 1%

DESCRIPTION

100KQ, 1/29W, 19  (

50KQ, 1/2W, 1%  (2)
(
(

25KQ, 1/2wW, 1%
MQ, 1/2W, 5% (2)
510KQ, 1/2W, 5% (2)
330KQ, 1/2W, 5% (2)
240KQ, 1/2W, 5% (2)
10KQ, 1/2w, 10% (2)
2KQ, 1/2W, 5% (1)
4.7KQ, 1/2W, 10% (1)
120KQ, 1/2W, 10% (1)
47KQ, 2W, 10% - (1)
3300, 1/2W, 10% (1)

-3 watt lamp (1)

5K, 20W, 10% (1)

. A19, 1/2W, 10%° (1)

5600, 1/2W, 10% (1)
750Q, 1/2W, 5% (1)
1.6KQ, 1/2W, 5% (5)

1. 1KQ, 1/2W, 5% (5)
2.4KQ, 1/2W, 5% (1)

3909, 1/2W, 5% (1)
33KQ, 1/2W, 10% (1)

5KQ, linear (1)
10K, linear (1)
60092, linear (1)

.5uf, mylar, 2% (1)
.05uf, mylar, 2% (1)
.005uf, mylar, 2% (1)

. 500uuf, mica, 2% (1)

4Tuuf, mica, 2% (1)
elec., 16uf, 350V - (1)
elec., 20uf, 350V (1)

"elec., 2x40uf, 450V (1)

rotary, multiplier (1)

‘rotary, cycles . (2)

rotary, output range (1)
slide, power, load (2)

PRICE .
EACH SYM.# STO!
- TUBES -
2.08 | V1 9002
3.88 | V2 9005
172 | v3 9003
TERMINAL STRIPS
.10 | 5400
.10 5400
.10 5407
.10 ’

5400

MISCELLANEOUS COM

17. 80
1.08
10. 80
2.40
.54

TUBE SOCKETS

M1 .
CR1,2,3
T1

T2
L1

F1

7201

9500
3008
3400

.97t

9100
5700
9780

- 8210

8148

8811

8018

" 8600

.23 | 97081
17 | 97022
.37 | 97705
HARDWARE
.02 | 43001
.02 | 43000
.01 | 43004 -
.01 | 41140
.01 | 41090
.01 | 41091
.01 | 41086
.01 | 41088
.01 | 41003
.01 | 40007

5303
6617
6640
4600

4601

scre

scref
scre'
scre
scre
scre
numl*
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PARTS LIST
} PRICE N
K_#_ DESCRIPTION EACH STOCK# DESCRIPTION
.01 | 40000 nut, hex, #6-32 (5)
.02 | 40001 nut, hex, 3/8-32 (7)
6AUS (1) .07 | 40016  nut, hex, 1/2-24 (1)
| BCL6 (1) .03 | 40017 nut, Tinnerman #8 (2)
6X4 (1) .04 | 40019 nut, Tinnerman #86 (1)
.04 | 40034 nut, Tinnerman #4 4)
.02 | 40055  nut, hex, #8-32x 11/32  (10)
: .02 | 42000 washer, lock 3/8 (3)
3 post, 2 right (3) .01 | 42001 washer, flat 3/8 (7
2 post right w/gnd (1) . .01 | 42002 washer, lock #6 (5)
3 post right w/gnd (1) .01 | 42007 washer, lock #4 (6)
1 post left (1) .01 | 42008 washer, lock #8 (6)
' : .03 | 42029 washer, rubber, 1/2 (1)
YONENTS .02 | 42060 washer, shoulder, plastic  (4)
. ‘ .01 | 42061 . washer, flat #8 (2)
meter, 200uA (1), .01 | 42062 washer, split #8 (2)
diode, HD2257 (3) .02 | 42511 retainer, indicator (1)
. transformer, power (1) .34 | 52007 binding post (2)
{r. filter choke, 5H (1) - .01/ft.| 58004 wire, hook-up, black, 19"
neon pilot light (1) .01/ft.| 58005 wire, hook-up, brown, 22"
: ' assembly .01/ft.| 58006 wire, hook-up, red, 13"
. fuse, 1A (1) .01/ft.| 58007 wire, hook-u orange, 4" .
i+ line cord (1) .01/ft.| 58008 wire, hook-up, yellow, 13"
| fuse holder (1) .01/ft.| 58009 wire, hook-up, green, 2"
|- strain relief . (1) .01/ft.| 58010 wire, hook-up, blue, 24"
) chassis (1) , .01/ft.| 58011 wire, hook-up, violet, 4"
s cabinet (1) .03/ft.| 58036 wire, clt., black-white, 11"
b front panel (1) .. 03/ft.| 58037 wire, clt., grey-black, 15"
" frame (1) .03/ft.| 58055 wire, clt., yellow-black, 15"
i knob (5) .09/ft.| 58300  tubing, 4"
1} operating manual (1) .01/ft.| 58501 wire, bare, 18"
}  assembly manual (1) .10 | 89679 bracket, handle mounting (2)
. rubber grommet, 1/4(2) .20 | 89680 plate, handle mounting (2)
i plastic foot (4) 1.08 | 87007  handle, plastic (1)
‘ : n/c ; 89369 label, nomenclature (1)
(1)
i , (2) To order replacement parts, specify description
! (1) and part number. Remittance must be made with
' ordgr, and include $1. 00 for mailing and handling
_ . with each order ($1.50 for each transformer if
sround, 3/8 2) order includes 1 or mor output or power transform-
> ’ ers.) Prices subject to change without notice.
ground, #6 (1)
zround, #8 (2)
v, #6-32 x 1/4, Ph.Hd. (10)
Type F
‘v, #4-40x 5/16, B.H. (6)
v, #4.40x 1/4, F.H. (4) h
v, #6-32x5/16, B.H. (6)
lv, #6-32x 3/8, F.H. (1) :
'y, #8-32x 3/8 (8) :
lhex, #4-40 (6)
8
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FREQ MULTIPLIER

Si-A2 S2-Al 52-8|
o)
R
RS 4
50K ‘ T~
1% 83/
R6 ;
2 100K |
1% ‘
0—-
' |
R4 !
$33.3K 25K |
1T1% 1% |
t2 1
2 s2-B2 |
TN
___——&\A !
10 ;
s2-A2 S
¢ Re
1.5V 33,1
1%
o
16
R23
20k iaov | 0V
w 1€ R27
Vi : 115 ~3W
R24 6AUB 6] | R25
aTx TN | 320 N
|

SWITCHES

S| — FREQ MULTIPLIER

$2— CYCLES

S$3—- CYCLES

S4—~ QUTPUT RANGE

S5—~ POWER (ON-OFF)

S6~— LOAD (EXT—~600M INT)

VW |

L |

' R26$ 0s¢LLATOR
av | 600 L_CONTROL

—y

NOTES

. ALL RESISTOR VALUES ARE IN OHMS.

2. ALL RESISTORS ARE RATED |/2 WATT, AND ARE NOT REQUIRED TO BE MORE
THAN *10% ACCURATE UNLESS OTHERWISE STATED.

3. ALL CAPACITORS ARE IN UF UNLESS OTHERWISE STATED.

4, ALL ROTARY SWITCHES ARE SHOWN FROM KNOB END WITH SWITCHES IN
EXTREME COUNTER-CLOCKWISE POSITION,

5. M= MEGOHMS (1,000,000 OHMS) .
K = KILOHMS {1,000 OHMS).

6. PF (PICOFARAD) IS IDENTICAL WITH UUF (MICRO~ MICROFARAD)

7. (O DENOTES FRONT PANEL CONTROL.
@) DENOTES SCREWDRIVER ADJUST.
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CYCLES

$2~Bl S3-Al 53-8l
R9 ™
| M '
» 5%
[
e e
10 Vd RIO |’
a4 .
5%?( OQUTPUT/FINE
9 RI7 i
5% 8 f sk (2
"SRig
S 1IM =
15%
R20
33-B2
CR3
R21
4.7K

s4-Al

LOAD 600N OUTPUT RANGE
S6 INT R36
1.6K
34-B2 5%
;'f R43
i
R30 ¢ : 4 AN
56003 A -~ Shak
= 5 ¥ 5%
L Loz a3
1 - R3TL 7 R40
| R34 2.4K3 1.6K
) S 1.6K 5% " 5%
[°* T R38 [Rzs  |Raz
- . Ot V——] 390 <LK LIK
5 R35 = 5% $5% 5%
= 1.1K,5% ' L L
| ‘\41 — . —
QUTPUT S4-A2 :
POWER
o F1
éga 32ovy Ti _ OFﬁj//’;ON T -
R44
4j0v == 7 n7v
J . 50-60"V
= Ll

EICO 378 SCHEMATIC DIAGRAM
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