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circu ., It is capable of supplying an output 
fr~ ', ,\, bm to -4 dbm over the fr:equency range. 
The os'cillator has a frequency scale starting 
at 30 cycles and extending upward to 15 kc. 
One control dial serves to vary thfJ frequency' 
continuously over the run range. but sinpe 
for so~e use~ ... ,,.u .. !'-~~r preci.s_i.9:11 .'as to fre­
quency is desired in the range bfi?ow 250 cycles:. 
an expanded scale is provided on the Jame dial 
and made effective by the operatit>n ,of a 
switch. The output impedance ~'8 a~out 600• ohms. 

,,I,:' 

1.(4 The 19C oscillator i,. providej in port-
.. ,.~,1'( able form, equipped With a power supply 

, l.01 Thia section describes the 19C oscillator ,. cord and a removable cover. but can•be converted ',, 
, ., and its operation. ·· "~·to rack mounting using the sets or parts men- .. ,, ,r 

1.02 Issue 2replacea I.asue 1 to giv.e'·a·d· ditional., ti~ed in Fl?-ragraph 2.?l· A set orrac.uum tub•• .. ;;' .. l' .. , 
va-q\lUDl tube information and co,r~t Fig. 2 • ..J as listed in Pa.rt 5 i~ supplied with each os-, :' .. 11 

, .· · · . · ', . cillator. The 19C oscillator operate,s .. t'ro11 a', I 
''•~1.03 '!'he 19C oscillator is a hetif e type power sou~ce of 105 to 125 vol ts, whi:ch may' Ml 1· ' 

'-. ·, vacuum tube oeoillator. develb d prima- either d-c or from 50 to 60 cycles a-c. co:n..::,I,: · '1 

,1;• . !I" ' 
i-iJy. for use in program transm_isdon testing s~ a:bout 25, watts. The design is JIG~' , 
and in multi-frequency testittg on · message suitable for use on 25-cycle power. · ... ~J,,11, 

OUTPUT 0 
OU1'PUT 

0 

Fig. l - Face View of 19C Oscillator 
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SECTION B40.328 

2. DESCRIPTION 

2.01 This apparatus is of a. panel-chassis 
type construction and is contained in a 

perforated steel housing with an aluminum fin­
ish._ The approximate dimensions of the 19C 
oscillator are as fol-lows: over-all length 15", 
height 9-1/2", depth 9-lA"• It weighs about 
Z7 lbs. The 19C oscillator when equipped with 
the Dl57288 set of parts can be mounted on 
19" r~cks or, when equipped with D157289 set 
of parts can be mounted on 23" racks. A face 
view or the 19C oscillator and a set of brack­
ets B-3A" high for 19" rack mounting is shown 
in Fig. 1. A minor modification affecting 
principally the power supply cord is required 
to adapt the 19C oscillator for rack mounting. 
External circuit arrangements are given on 
Drawing SD-64913-01 (not attached). 

2.02 The main frequency control dial includes 
a calibrated scale covering the full 

range of fi'equencies and also an expanded 
scale covering the low frequency range. The 
position of the togt:;le switch indicates which 
scale and index to use in reading the output 
frequency. The two small knobs con°trol air 
condenser adjusbnents for zero output at the 

D~ SWITCH 
C: 

C: 
C: 14 

ELECTROLYTIC: 
CONDENSERS 

CAL setting on the frequency dial. A separate 
adj~stment is made for each position of the 
to~g;le swi *h• The meter indicates the output 
and has been calibrated in db in relation to 1 
MW in 600 ohms. The output control serves to 
vary the oscillator output over a 10 db range 
from -4 dbm to +6 dbm. The"output is supplied 
from the binding post terminals. When rack 
mounted, these binding posts can be connected 
to jacks for convenience in patching to 
circuits. 

2.03 The perforations in the housing assist 
in dissipating the heat generated and 

shoµld be exposed to freely circulating air 
while the oscillator i~ in operation. This 
is an important consid~ration in the use of 
the oscillator, due to its compactness and the 
effects of heat on the life of certain parts, 
particularly the electrolytic condensers. When 
rack mounted, the panel should be spaced at 
least l-3A" from adjacent panelj. The ef­
fects of t~mperature variations on the output 
power and the output frequency have been mini­
mized in so far as practicable in the selec­
tion and arrangement of' the apparatus compo­
nents of the oscillator. 

'= DOOR l ~ SWITCH 
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Fig. 2 - Principal Circuit Features 
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2.04 Detailed information on the circuit of 
the 19C oscillator is shown in Drawing 

ESR-629665, a copy of which is attached in the 
housing of the oscillator. A wiring diagram 
also is supplied separately. The principal 
circuit features of the oscillator are shown 
in Fig. 2. 

2-.05 The circuit consists of two single tuqe 
oscillator circuits, one of which is 

variable, supplyin~ two frequencie~ to a 
vacuum tube modulator circuit in which the 
difference frequency is produced. This is am­
plified and separated from the other modula­
tion products to supply the desired ou-q,ut 
frequency. The power supply circuit for the 
vacuum tubes is described in Paragraphs 2.11 
and 2.12. 

2.o6 The fixed oscillator circuit, (vacuum 
tube Vl) employs plate circuit tuning 

and generates a frequency of approximately 115 
kilocycles. Most of the tuning capacitance is 
provided by C2, an 800-mmf condenser. It is 
supplemented by C3, a 15--mmf variable condenser, 
which is provided with a knob designated KC, 
accessible .from the front of the panel for 
calibration purposes. C4 provides a factory 
adjustment for setting the fixed frequency to 
within the specified limits. 

2.07 The circuit of the variable oscillator 
(vacuum tube V2) is similar to that of 

the fixed oscillator except that it includes 
a switch md condensers of different values 
of capacitance. c6 provides a large part of 
the tuning capacitance. The main tuning con­
denser, C:,, provides the output .frequency ad­
justment. This requires a maximum capacitance 
of about 325 mmf. Condensers cl.4 and ClO are 
switched into and out of the tuned circuit by 
the operation of the scale switch. cl.4 (15 

-mm.f maximum) is arranged with a knob desig­
nated C, accessible from the front of the panel 
for calibration purposes. ClO (15 mmf) serves 
only in the CYCLES range of the dial and is 
connected in series with c7 to produce an ex­
panded scale of the output frequencies for the 
range below 250 cycles. A 5-mmf fixed con­
denser, CB, is shunted across c7 • 

2.08- With the main tuning condenser C7, the 
variable oscillator frequenc.¥ can be de­

creased about 15 kc to supply any output .fre­
que~cy between about 30 cycles and 15 kc. Con­
denser ClO, when connected in series, redu·ces 
the 'range of adjustment and results in the 
expanded low .frequency scale. cl.4 provides 
the zero beat calibration adjustment for the 
CYCLES range of the dial and is operated by a 
knob designated C • 

2.09 The high frequencies produced in the two 
oscillator circuits are suwlied to the 

modulator (vacuum tube V3) which produces sum 
and di·fference frequencies as well as other 
modulation products. The modulator output is 
amplified by vacuum tube V4. The low-pass filter 
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between the shielded output transformer T3 and 
the meter network suppresses modulation prod­
ucts other than the desired difference fre­
quency output. The two 225-ohm resistances 
connected at the output terminals serve to 
build the impedance out to about 600 ohms and 
tend to reduce the effect of vacuum tube im­
pedance on the output impedance of the oscil­
lator. The amplifier includes negative fee~­
back which results in a decrease in harmonic 
content and an improved frequency response. A 
rectifier type meter provided in the output 
circuit serves to indicate the magnitude of 
the output power. The meter adjusting resist­
ance (P2) has been set to provide a 1 MW read­
ing of the meter scale while supplying 1 MW to 
a 600-ohm load. This meter indication pro­
vides a means for setting the output power to 
1 MW when a more accurate device is not avail­
able. Pl controls the output over a range of 
approximately 10 db by varying the fixed os­
cillator voltage supplied to the modulator. 

2.10 The adjustment of the output frequency 
of the circuit is obtained by using the 

zero beat principle and employing the output 
meter as an indicator. When the tuning con­
denser in the variable oscillator circuit is 
adjusted to the CAL divis·ion on the frequency 
scale and the small condensers in the oscil­
lator circuits are adjusted in accordance with 
the switch positions until the frequencies be­
ing generated in the two oscillators are the 
same, the resulting output frequency is zero 
and the output meter reading drops to the ar­
row. When the difference frequency is less 
than about 20 cycles the output meter needle 
vibrates and readily indicates the difference 
frequency. '.i.'his difference or beat .frequency 
can be adjusted to zero, in wh~cp case output 
frequencies will be indicated correctly for 
other settings of the frequertcy dial. The con­
trol range of the frequency dial is determin~d 
by a factory adjus~_en.t ofe. variable condenser 
C4 in the fixed osoUlator circuit. 

2.11 The input power is obtained .from either 
d-n or a 50 to 60-oycle supply. When 

d-c supply is used, it is necessary to select 
the correct poling of the plug. With the type 
of power supply circuit suite.ble for either 
a-c or d-c, the chassis can be at line poten­
tial above ground so the chassis has been in­
sulated from the box. In addition to the OFF 
switch, there is provided a door switch to 
automatically disconnect the power supply when 
the aha&,ti.s is removed from the box. (See 
caution note in Part 5.) 

2.12 The vacuum tube heaters ere connected -
in series across the power supply. 

Direct-current for the plate and screen cir­
cuits of the vacuum tubes is provided by a 
vacuum tube rectifier with a coil and cou­
denser filter. The circuit will operate from 
d-c supply only when poled so that the chassis 
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is connected to the negative supply lead. On 
a-c supply best performance will be obtained 
when poled so that the chassis is connected to 
a grounded supply lead. 

2.13 The shield of the output transformer T3 
is connected to the panel instead of to 

the chassis in order to reduce for certain 
test conditions the amount of extraneous power 
content in the output. In the case of port­
able oscillators this improvement can be ob­
tained when desired by connecting a ground 
lead under any one of the knurled panel mount­
ing thumb screws. 

3. PERFORMANCE DATA 

3.01 The performance of the 19c oscillator 
depends to a large extent upon external 

conditions such as temperature and supply 
voltage. The output frequencies are set by 
the frequency dial and are based upon a single 
point calibration, referred to as zero beat, 
which is indicated by the output meter. A 
calibration adjustment for frequency can be 
ma.de for the prevailin~ temperature and volt­
age.· The output power is indicated by a meter 
of the copper-oxide type in relation to l MW 
into 600-ohm circuits. The over-all perform­
ance of the oscillator is normally given in 
terms of the frequency scale and of a particu­
lar reading of the output meter at the time of 
test. The accuracy in terms of absolute fre­
quency and output power is subject to wide de­
viation, particularly at below-normal room 
temperature. The data in Table 1 do not 
cover extreme conditions. 

TABLE 1 

PERFORMANCE DATA OF 19C OSCILLATOR SHORTLY 
AFTER ZERO BEAT CALIBRATION AT TE1'1PERA­
TIJRES BETWEEN APPROXIMA.TELY 60° F AND 100° F 

Output Range 
Output Meter 
Accuracy 

Output Varia­
tion (Note 2) 

Frequency 
Accuracy 

Frequency 

30 - 15000"" 
{ lOOo~ (1 MW) 

30 - 15000~ 

{ 30 - 15000~ 
50 - 10000"" 

{
~go-350~ 

1000~ . 
2000~ 
5000~ 
15000~ 

Output Im- { 1000~ 
pedimce 30 - 15000 ~ 

Harmonic Content{2nd Harmonic 
at 1 ?1W Output 3rd Harmonic 

Extraneous 
Power Conten~ 50-60~ Supply 
(Note 3) 
•Se~ Paragraph 5.03. 

Data (Max.) 

'#to -4 dbm 
,±0. 7 db (75° F) 

(Note 1) 
.± 1 db 
.±0.5 db 
.± 5 cycles 
.±40 or 2o% 
.± 50 or 5% 
± 60 or 3% 
±100 or 2% 
.±150 or l,C 
600 .± 5% 
600 .± 10% 
-30 dbm 
-30 dbm 

-4o dbm 

Note 1: For reasons given in Paragraph 3.02 
the accuracy of the output power when ad­
justed in accordance with the readings of 
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the output meter is± 1 db over the entire 
frequency range at temperatures between 60° 
and 100° F if the instrument has been ad­
justed for the conditions covered in Part 5. 

Note 2: The data on output variation with 
frequency assume a single adjustment to 1 MW 
at 1000 cycles into an accurate 600-ohm 
measuring set such as the 7A and the fre­
quency dial varied over the range, without 
regard to the output meter reading. 

Note 3: It is obvious that the extraneous 
power will not result in indications on the 
output meter. However, the effect of rapid 
surges of power supply voltage can be ob­
served on the output meter, Such changes of 
output are not extraneous power. 

3.02 The output meter varies in accuracy and 
sensitivity, and its scale which is 

marked in db for indicatin~ the output power 
is an averaged scale. The me.ter '!;herefore 
contributes materially when a deviation of the 
indicated output power from absolute power in 
db is suspected or observed. An adjustment 
of the meter circuit for rectifier aging can 
be made under favorable conditions as covered 
in Part 5. The meter accuracy varies less than 
0.5 db with frequency, the error being greatest 
at the highest frequencies. At temperatures 
below 60° F the errors fo~ any output increase 
more rapidly so that below 35° F the total error 
in absolute power may be greater than l db. 

3.03 From the standpoint of output frequency 
the 19C is designed to supply any fre­

quency over the full range by means of.a single 
adjustment, but it is desirable for best ac­
curacy in the range below 250 cycles to use 
the cycles range with the switch operated to 
the C position. With the calibration adjust­
ment correct, the output frequency is in sub­
stantial agreeEent with the frequency scale 
divisions throughout the range, Each fre­
quency scale has been determined by actual 
calibrations at several frequencies and is 
marked as shown in Fig. 1. Precise settings 
at scale divisions of the tuning dial with re­
spect to the index are assumed in the perform­
ance data given in Table 1. These data as­
sume a room temperature between 600 F and 
100° F, and assume that good vacuum tubes are 
used, that the oscillator is used after a 
warming-up period of at least 10 minutes, and 
that the zero beat frequency calibration has 
just been made. 

3.04 Changes in frequency may occur due to 
temperature, power voltage and other 

causes, therefore calibration adjustments 
should be made occasionally so that the output 
frequency will correspond to the frequency. 
scale indication. After a warming up period 
of about 10 minutes, the drift o£'the output 
£requency over periods of time such as two 
hours should be less than 50 cycles at any 
frequency scale setting, provided the power 

• 
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line voltage has not changed more than 5 volts. 
This 50-cycle maximum drift includes that due 
to room temperature variation in the range 
from 60° to· 100° F. 

4• OPERATION 

4.01 The best performance of the 19C oscilla-
tor will be obtained when operated under 

normal temperature conditions, (60° F to 100° 
F) and calibrated in accordance with the pro­
cedure given in Paragraph 4.o4. This proce­
dure assumes that the power supply to the os­
cillator has been connected as given in Para­
graph 4.03. In the case of portable oscilla­
tors the conditions given in Paragraphs 4.07 
and 4.08 should also be followed. 

4.02 When the oscillator is to be used under 
exacting conditions it may be desired to 

determine the output characteristic of a par­
ticular oscillator in relation to an accurate 
measuring device, such as the 7A transmission 
measuring set, and to make allowances for de­
viations. It should be noted, however, that 
such a characteristic gives precise correc­
tions only when the circuit being tested pro­
vides a uniform 600-ohm impedance to the os­
cillator terminals. 

Note: If the oscillator is useQ on bal­
anced circuits with a poorly balanced 
receiving device or with balanced pads 
such as in amplifier gain measurements, 
a turnover may be observea. particularly 
at high frequencies. If changing the 
poling of the power supply plug (a-c 
supply only) does not give a satisfac­
tory turnover it can be reduced by con­
necting a 1:1 ratio repeating coil in 
the testing circuit at the input to the 
receiving device or at the output of 
the oscillator, or both. If a wide 
range of frequencies is to be used, 
this coil can be the lllC repeating 
coil which has a transmission loss of 
about 0.3 db and is substantially con­
stant over the wide program band. 

4.03 Insert the plug of the power supply cqrd 
into the receptacle of a 105-125 volt d-c 

or 50-60 cycle supply. With a-c supply either 
poling of the plug is normally satisfactory 
but with d-c supply it is necessary to select 
the particular poling that-results in output 
power. 

(A) Calibration 

4.o4 Procedure for Frequency Calibration 

(1) Operate the ON switch and allow a 
warming up period of about 10 minutes. 

(2) Connect a 600-ohm circuit to the out­
put terminals and adjust the output 
to indicate approximately 1 MW on the 
meter scale. 

SECTION B40.328\ 

(3) With the KC switch operated, adjust 
the frequency dial until the CAL line 
is exactly opposite the KC index line. 

(4) Adjust the small knob designated KC 
until the meter indication falls to 
the arrow without vibration. With 
reasonable care this can be done -to an 
accuracy of better than 1 cycle. 

(5) Operate the C switch and adjust the 
small knob designated C until the 
meter indication falls to -the arrow 
without vibration. This adjustment 
is dependent on the KC adjustment 
given above. and must be rechecked 
whenever that is changed if output 
frequencies in the CYCLES range are 
to be observed. 

(6) Since the C adjustment has a small 
effect on the KC adjustment, operate 
the KC switch and ·check that the 
meter indication falls to the arrow 
without vibration. If' this is not 
the case repeat items (3) through (5).. 

(7) Turn the frequency dial to the de­
sired output frequency indication 
such as 1 kc and adjust the output 
control knob to give a meter indica­
tion such as 1 MW. With th~se ad­
justments the desired frequency is 
supplied to the circuit. 

(8) Change.the frequency dial and the 
OUTPUT knob as desired for other out­
put frequencies and power. 

(B) Output Settings 

4.05 With the calibration as described il,. 
Paragraph 4.o4, substantially the same 

output power will be supplied at any other fre­
quency within either range indicated on the 
frequency dial. 

4.o6 The output is increased when the output 
knob is turned clockwise and may be op­

erated at 1 MW or at any value m the adjust­
able range from -4 dbm to f6 dbm. The output 
power of the oscillator is more uniformly ac­
curate at all frequencies when adjusted to the 
same value on the output meter. For accuracy 
of output readings see Paragraph 3.02. 

( C) Portable Arrangements 

4.07 The 19C oscillator should always be op-
erated with the panel in a vertical po­

sition. Excessive heating will result if op­
erated otherwise~ Sufficient space should be 
allowed for the air tQ circulate freely around 
the oscillator housing during the time the 
power is turned on. This is important because 
temperatures above 100° F, will be rdached and 
excessive heat may cause damage to parts in 
the oscillator circuit. 
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4.08 A ground lead connected under one of the 
k;nurled panel mounting thumb screws will 

improve the balance-to-ground of the output 
circuit. 

L,.09· In transporting the oscillator it is not 
necessary to remove the vacuum tubes from 

the sockets 'When reasonable precautions are 
taken to prevent vibration or jolts, When 
handling conditions are not controlled the 
tubes should be removed and shipped sep~ately. 

! 
. / 

MAINTENANCE 

5.01 The periodic maintenance of ~e 19C O!j!." 
cillator .inay be confined pr.Uy to 

a check of the vacuum tubes. It )v-acuUIJl 
Wbes are good, and yet unsatisfao opera-
tion is noted, i:J_ usually will be necessary to 
re~urn•the oscil~ator to the manufacturer un­
less ,pie (\ifficultfy is somei obvious defect 
such •;as -ajdef_ective· electrolytic condenser, or 
a, _proken wire. · 

Caution: · Always remove the plug from the 
receptacle before removing the oscilla­
tor from the box, With' _door switch D1 
closed and,the power turned on, the 
chassis and all metal arts connected 
to it includin the shaft of P2 meter 
ad·ustment resistance• ma be at line 

otential de endin on which side of 
· e power circuit is groun e , roper 
pre.cautions should. therefore be taken 
to avoid electrical shock, 

5.62 The vacuum •'tubes used in the 19C oscil-
lators should be tested periodically and 

should meet the usual transconductance tests, 
A full set of tubes is supplied with each os­
cillator and. should be inserted in sockets in 
accordance w"i'th the designations. on the cir-

1'" cuit label or on the chassis, The following 

f
r.' vacuum tubes should be used in the 19C oscil-. 
,: j 1.ator. 

Vl• - RCA 12J5GT or 6L5G Vacuum Tube 
V~ - RCA l2J5GT or 6L5G n " 

1 V3 RCA 12SA7 
I V4 - RCA 50L6GT 
i V5 - RCA 35Z5GT 

II II 

11 II 

" " 
L. •Either type may.be used. See Paragraph 5.03, 

I 5,03 In general, the 6L5G tube should be used 
in sockets V1 and V2 wher_e it is necessary 

to obtaiµ;,+6 _dbm f'rom the oscillator (e.g., 
with the ·40B transmission measuring system) if 
the oscil;I.ator; is to be used 'ffith line voltages 
less than about UO volts, For all other cases 
the 12J5GT tubes should be used, Where line 
voltages exceed about 115 volts, materially 
longer tube life should be obtained f'rom the 
use of the 12-J5GT tubes and · fewer breakdO'fflls 
between the heater and cathode should be ex­
perienced, The two types of tubes are inter­
changeable without rearrangement of the oscil­
lator and the effect on the performance other 
than a reduction in the maximum power output 

1-should be small. 

5.04 The calibration of the output meter 
should be checked occasionally to verify,., 

that the 1000-cycle output of the oscillator 
is 1 MW in 600 ohms when the meter indication 
is 1 MW, This should be done at times when a 
precise means of measuring 1 MW is available 
and when the room temperature is about 75° F, 
When the deviation from 1 MW is greater than 
± 0,4 db the output power should be readjusted 
to 1 MW and the meter adjusting resistance P2 
setting should be changed as nece~sary~to in­
dicate 1 MW, This will necessitate removing 
the chassis from the box and closing ;switch Dl. 
(See Caution in Paragraph 5,01,) , . 

5,05 The electrolytic condensers can be re­
placed locally when found· defective.'. 

· This will usually be evidenced by a chB.llge in' 
the stability of output, or by an increase in 
the extraneous power content in the output. 
Unsatisf'actory performance of the oscillat(¥. 
not due to vacuum tubes will probably ~: ari 
indication of defective condensers. 

·~-; 
,f 

5,06 A check of the accuracy of the fre,qjle~y 
dial · ca:q:be, made by compari,sont-ftest 

using a beat method with an oscillator '.which 
generates knorm 'frequencies in. the r~•-·..- o:C 1 

this oscillato:r, ·If· excessive !eviatior:i.8. ar,,e •. 
noted it S~o1ild. be, re~urne~;to the f-anufa~ff • ·:, 

lfl.,,._ ,..,.,... ~ . r •. 
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