
1.3 March 19.39 NRL Report No . R-1521 
BuEng.Prob, FJ-13 

NAVY DEPARTMENT 

BUREAU OF ENGINEERING 

Report 

on 

Test of Weston Oscillator, Model 776 

(Weston Electrical Instrument Corporation) 

NAVAL RESEARCH LABORATORY 
ANACOSTIA STATION 
WASHINGTON, D. C. 

Number of Pages: Text - 10 Tables - 11 Plates - 4 

Authorization: 

Date of Test: 

Prepared by: 

Reviewed by: 

Approved by: 

Distribution: 

LP 

BuEng let .S67/80(4-22- WS) of 25 April 1938. 

17 - 26 October 1938, 23 - 31 January 1939 , 

S. A. Greenlea£, Asst. Radio Engineer 

T. McL. Davis, Radio Engineer 

A~ej of Sect~L 

A. Hoyt T~in. PbJli,icist 
Superintendent, Radio Di vision 

H. M. Cool'ey, Captain,' U. S. N. 
Di.rector 

BuEng (10) 

APPROVED FOR PUBLIC 
RELEASE - DISTR!BUi\ON 

UNLIMITED 



D-J-Z-8-5- m 

2 5 APR1938 

Pro,u Bureau or En.atneerirla. 
Toa l:1rector • la•• l R'ea-e&J'Ch L8.b0ra to1·y, .Anaceatia • D. c. 

6ubjects Radio - Coa.eercial Radio F't'\lQ.uency Oaeillator -
Weston .!todel ?76 - teat o~ - Bur~u ot Engineering 
Problem F)-1). 

1.. The «•stoD llectn.cal Instrument. Cor?orstlon ha• nh
td tted t ·=> the Bur1tau a aupl• of their reoent17 a•veloped .tlodel 
776 teat 'J•cillator (Standard 8111lal Generator). %11• 1Dt•i-e1t 
it! thi.s 1natrusent u .. praarlly 1n 1ta ~saibl~ applicatian •• 
an laau• to sum small •ea••l• .ie:-. u., not. allo,red lfodel t.11 Sig
nal genorator•. Ess.amtially 1t ts&. lo'11 p.ricecJ coa11e.reial pro
duct not 1.n teucj.et'! to -:>arallel o-r compete ~1th. the Standard l,I 
tnstl"\Ulent, nor rloes it cover thb _u;;,e .trf2'quooey range as thla 
1nstruaumt .. 

2. The aubject oscillator na .ror"t1",1u·rteio to tne Laboratory 
by ~•u.sencer on 21 April, 19'8, an,d the BUr&iu.1 ce~tres that tt 
be 1ns?eC.ted to deteniine it• suitability for Navel 1sme Niel 
subjected to sufficient t.e•t• to cetenn:ine t...lte ;1*.rfQnanc6 to \HI! 
upected from it. 

). In aen~ral the tollod.ng tests ar~ .aug1estedi 

(a) T&st for ac~uracy ot out,ut Y& callbrat1on~ 

(b) 1'8£t :tor .&.CCUl"fiCf of freGuency calibration. 

(c) Tett ror l~&•• 

(d) Ttest f .cr ;,ac-.tage of r.1,:,dulst.ion. 

4. Teat• (a} and (d) 1mu1c ~c &dtltton&lly Yaluebl~ if COl!
cuct.et! ri th Vft.CUWi1 tubes -po£se~s1ng ~igh and low tranae~ductanet••• 
This ts or part1cu.lar illt•.r•at ~1th reai>sct to te•t (a) due to the 
cla.iJt.s i:nde by the ~x:i.ubitor for the ~elt-oom,ensat.1.ng oscillatory 
c1rcu1 t, the err1ellcy or 1.hich -,oul<i ?-'.J()~~r to be a ssubJ ec1: f-:,r 
·scrJtiny. 

5. Bure•u ~! F:ngin~erin1 t>roblem f.3-lJ is ne-r.:by .aasl«nec 
i'fi tr, ? rlor1ty •B• trJ .;over the ~ubJ~ct te~ts. 
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AUffl)RIZATION FOR TEST 

1. The tests herein reported were authorized by re.ference (a). 
Other pertinent data are listed as reference (b). 

Reference: (a) Bu&lg let.567/80(4-22-WS) of 25 April 19J8. 
(b) Instructions tor the Weston Model 716 Oscillator . 

OBJF.CT OF TF.ST 

2. The object of this test was to determine the suitability·or 
subject oscillator for Naval use, and to determine the performance 
to be expected from it. 

ABSTRACT OF TF,ST 

J. The Weston Model 776 oscillator was given an inspection to 
determine tbe general character of its mechanical features, also to 
ascertain the type of cirou.its employed, no dio.gram having been 
furnished by the manufacturers or shown in reference (b) . The fol
lowing electrical teats were ioode: 

(a) Accuracy of output vs calibration. 
(b) Accuracy of frequency calibration. 
(c) Leakage. 
(d) Percentage of modulation. 
{e) Frequency of modulation. 
(f) Frequency range and overlap. 
(g) External audio .t'l:-cquency fields . 
(h) Output impechµice. 
{i) Frequency drift. 
(j) Frequency stability with change in line volts. 
(k) Frequency stability with change in output. 
(1) Value of harmonics of radio frequencies-
(m) Variation :1,n output with change of oscillator tube. 
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Conclusions 

(a) Realizing that the subject oscillator is built primarily 
to meet the needs of service men, and to come within comparatively 
low cost limitations, it is considered to be a very satisfactory 
instrument for use where accuracy of output, and durability over 
long periods of operation are not of paramount considerat ion. 

(b) While the subject oscillator is a compact, rendily 
portable tmit, which can be quickly made ready for use in any 
location, its construction is considered to be frail and non-rigid, 
and many of the materials used are of a type that would not meet 
Navy standard speci.fications. The parts are not sufficiently pro
tected to withstand sea atmospheres over any considerable period 
of time without serious effect upon the proper functioning of the 
parts. 

(c) In performance, tests show the accuracy of frequency and 
operation in general to be such that the equipment may be considered 
valuable for use in locating trouble, making comparative tests and 
other adjustments where accuracy of output is not necessarily re
quired. The outputs are much below the rated values in the three 
highest frequency bands, and on account of the comparatively high 
output impedance, would be still further affected when operating 
into a low impedance circuit. 
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Recommendations 

(a) It is recommended that this instrument not be considered 
sufficiently rugged or reliable for general service use. It may, 
however, in view of its relatively low cost, be considered as a 
desirable and useful instrument in servicing receivers where ac
curacy is not essential and mere it is not subjected to high 
humidity, saline atmosphere, or physical abuse . 
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D~PTION OF MATERIAL UNDER TEST 

4 . One Weston Model 776 oscillator, a commercial product manu
factured by the Weston Electrical Instrument Corporation, Newark, 
New Jersey, frequency range. 50 to 30,000 kilocycles. 

ME'l'IDD OF TEST 

5. Accuracy of the CW output was checked by applying the output 
of the subject oscillator to the input terminals of Model RAA and RAB 
receivers, through standard antennae, General Radio Types 418 and 
418G, with gain adjustment for a standard output, then substituting 
the output from a Model LC No. 8 standard signal generator and re
cording the equivalent microvolts necessary to produce the same re
ceiver output without change of receiver adjustments. Type 418 bas 
a series combination of L, 20µh, c, 200 µµ!, @d R,25 ohms. Type 
418G has a series parallel arrangement ot L 20 µh, C1 200 µµf, C2 
400 µµrand R 400 ohms, being the standard antenna adopted in 
I R E Standards for 1938 . A second method of checking used the 
Model RAG receiver for low frequencies, and the Model RAL receiver 
for frequencies above 600 kilocycles applying the oscillator output 
directly to the grid of the first r-f tube to assure a high im
pedance which would not result in oscillator output loading. 

6. The audio frequency output was measured by the use of 
a Balantine Model 300 electronic voltmeter for direct reading of 
the oscillator output. 

7. Accuracy of the frequency calibration was checked against 
the Model LN signal generator, using Model RAA and RAB receivers 
with the heterodyne oscillator off, and zero beating the subject 
oscillator with the Model LN. Leakage was measured both by setting 
the slide wire of subject oscillator on zero with the output con
nected to the receiver, and by disconnecting the output of subject 
oscillator from the receiver, and using an insulated feeler wire 
connected to the receiver input, four inches of which was laid along 
the cracks between the panel and subject oscillator case. The equiva
lent microvolts from the Model LN signal generator to produce the 
same receiver output were recorded in each case. 

8. Percentage of modulation was measured by the use of a 
DuMont oscillograph Type 168, Serial 927, by measuring the vertical 
deflection of the modulated signal, and the tmmodulated carrier and 
applying the formula in which the modulation percentage equals 
~ - H1 

x 100. The modulating frequency was det ermined by beating 
the audio output of the subject oscillator with a 
Goneral Radio audio frequency oscillator, Type 713A, 

the freqooncy of this audio oscillator first having been checked with 
the reed &djustment incorporated tber6in. 

9. External audio frequency fields were measured using the 
secondary winding of a Type SE 43.42B audio transiormer as n pick up, 
the voltage being fed through a General Radio Type 714A, Serial 160A, 
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voltage amplifier . The amplifier was adjusted to give a 50 decibel 
gain and its output wa.s connected to a General Radio 20,000 ohm 
output meter to provide a standard output l evel for several positions 
of the pick-up transformer with respect to the oscillator under test . 

10. The output impedance wv.s measured as the d-c resistance 
across the output terminals, with a Leeds and Northrup Type S Wheat
stone bridge (Serial No. 143465), 

ll. Frequency drift and frequency stability were measured by 
reference to a Model LD2X heterodyne calibrator, Serial 1. 

12. The harmonic output of the oscillator was determined by 
adjusting a radio receiver t~ the oscillator fundamental for the 
test frequencies of 1200 and 6000 kilocycles, noting the microvolts 
required for a standard output, then adjusting the oscillator for 
other frequencies which have harmonics at 1200 or 6000 kilocycles 
and for sufficient oscillator output to give the standard receiver 
output. The percentage of harmonic output was then considered to be 
the microvolts at receiver resonant frequency required for standard 
output t imes 100, divided by the microvolts at the frequoncy which 
produces a harmonic at receiver resonant frequency. 

13. Variation in output voltage and frequency with replacement 
of the Type 6L7 oscillator tube was measured using the Model RAB 
receiver and output meter combination as a voltage indicator, ob
serving the vari~tion in radio frequency in terms of beat note, 
audio output of the receiver. 

DATA RECORDED DURING TES'f 

14. Complete data were recorded for o..11 tests conducted, which 
sre contained in appropriate parngraphs in the following section on 
~esults of test, and Tables 1 to 11 inclusive, appended hereto. 

PROBABLE ERRORS IN RESULTS 

15. The estimated percentage of overall accuracy of the various 
measurements is given in the following list: 

Accuracy of output vs calibration under 7500 kilocycles 
Accuracy of output vs calibration above 7500 kilocycles 
Accuracy of frequency calibration 
Leakage 
Percentage of modulation 
Frequency of modulation 
Frequency range and overlap 
External audio frequency fields 
Output d-c resistance 
Frequency drift 
Frequency stability 
Value of harmonics of radio frequencies 
Variation in output with change of oscillator tube 
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16. The Model LN signal generator, which was used for check
ing frequencies, is itself subject to an error of± 1%, but was 
considered sUitable for use in these measurements inasmuch as the 
construction of the pointer on the subject oscillator is such that 
it i s difficult to determine the exact setting within 1-1/2% at 
the higher frequencies . 

RESULTS OF TEST 

17. A description is given below of the fundamental elements 
of the subject oscill ator, which consists of 

(a) Carrier oscillator 
(b) Buffer tube 
{c) Modulator tube 
(d) Attenuator system 
(e) Rectifier tube 
(f) Filter 
(g) Power transformer 
(h) Line filter 

{a} The carrier oscillator tube is a commercial Type 617 
pentagrid mixer ampli fier. The first grid serves as the control 
grid to which a t uned circuit is coupled. The second and fourth 
are the screen grids . The third grid, by virtue of the induced 
d.c. from the screen grid, serves as the anode for the oscillatory 
circuit. This grid i s r-f coupled to ground through a condenser, 
arrl has a d-c path to ground through a choke and resistor . Theim
pedance of a section of the tuning inductance is between ground and 
the cathode, and the mutual inductance of this section with the re
maining section coupl es the anode circuit to the control grid. The 
fifth grid is tied to the cathode . The plate acts mainly as an ac
celerator anode; the modulation frequency voltage, however, being 
applied to this plate circuit. A bend change switch cuts in six 
separate coils for the tuning inductance to cover the range of 50 
kilocycles to J0,000 kilocycles. The wobbler jack is connected 
directly across the t erminals of the main tuning condenser , thus 
permitting variation of t he frequency from an external source . 

(b) The buffer tube is a colllll\ercial Type 76 triode, grid ex
citation being supplied directly from the cathode of the oscillator 
tube. There is a fixed cathode resistor and in series wit h this re
sistor t o ground is a potentiometer. The nrm of this potentiometer 
regulates the output level and is coupled through a condenser to the 
attenuat or net work or output divider . A switch connects t he output 
leads either across the entire network and grolll'ld, or across taps 
in the network to ground. 

(c) The modulator tube · is also a commercial Type 76 triode, 
grid bias being obtained by means of a cathode resistor. In the 
grid circuit of this tube is the primary of the modulation trans
former, shunted by a f ixed condenser. The secondary of this t rans
former is in t he plate circuit of the modulator tube, and by reason 
of t he audio impedance of the filter i.~ the common plate supply 
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lead, modulation voltage is supplied t o the plate of the oscillator 
tube. A modulation switch has three positions as follows : 11RF Mod," 
"RF unmod," and "Audio. " This is a double arm rotary switch and in 
the first posit ion one arm connect s the voltage supply t o the sc~een 
grid of the oscillator tube, whil e the second arm is on a blank con
tact. In the second position, one arm connects the voltage supply 
to the screen grid of the osc.illator t ube as before, whil e the secQnd 
arm places a ground on a tap in the primary of the modulation trans
former, thus shorting out a section of the primary and stopping os
cillations in t he modulator tube. In the third position, one arm 
disconnects the voltage supply to the screen grid of the oscillator 
tube nnd the other connects the tap on the primary of the modulation 
transformer to the output level control potentiometer, thus supply
ing audio voltage direct to the attenuator syst em. 

(d) The attenuator system consi sts of the potenti ometer 
mentioned in (b) describing the buffer tube , and also a resistor 
network with taps t.o attenuate the output. A multiplier swj,t,ch is 
provided which provides attenuation in steps so that the final output 
can be r ead either directly from the continuously variabl e dial or 
the value thus indicated may be multiplied by 10, 100, or 1 ,000 de
pending upon switch position. 

( e) The rectifier tube is a commerci al Type 84 full wave 
rectifier. 

{f) The filter consists of an i ron cored choke, shtmted by 
an el ectrolytic condenser, and with a .25 mfd condenser from the 
side away from the rectifier to ground. 

(g) The power tr1;Ulsformer has separate secondary windings 
fer the filament supply and high voltage supply. 

(h) The line filter consists of a universal wound coil on 
a 1/2 inch form in each side of the line, each coil shunted by a 
tubular paper shell condenser. These are connected to t he lµie 
plug tln-ough a shielded lead, and a block containing a 1 ampere 
aut omobile t ype fuse in each side of the l ine. 

A schematic diagram of the oscillator circuits, as tr~ced out by 
the Laboratory, is shown on Plate 1. 

18 . The following is a description of the mechanical features 
of the subject oscillator: 

Case. The case is of iron or steel of 1/16 inch thickness, made 
of one piece with overlapped a.~d welded corners. It has a black 
wrinkle finish, and measures 9- 7/8 inches high, 15-7/8 inches long, 
and 4-7/8 inches deep, the cont rols projecting 3/4 inch f r om the 
front of panel. '!'here are four rubber feet bolted to the bottom 
of the case, and there are holes in the errl of the case wi t h rubber 
grommet s for the power line and output cables. It has a leather 
carrying handle on the top. 
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Chassis. The chassis is also of magnetic material ,052" thick, 
cadmium plated, and consists of a sheet of metal bent at right angles 
at the front and back for 2-5/S inches . This is fastened to the 
back of panel, the sole means of securing being the nuts which secure 
three of the switches mounted on the panel. 

Panel. The panel is of aluminum .046" inch thick, with all edges 
bent at right angles for approximately 1/2 inch. These edges fit 
over t~e case, and the panel is secured to the case with slotted 
screws, the holes in t he case being threaded. The frequency range 
switch, modulation control switch, output multiplier switch, output 
level potentiometer and power on-off switch are all mounted on the 
back of the panel, as well as the main ttming condenser assembly. 
The f requency range switch also support s the ent ire ti.ming inductance 
system of six coils. All other parts are mounted on the chassis, 
mostly on the under side. The controls on the front of panel con
sist of four oblong molded plastic knobs for the frequency range, 
modulation control, and output multipl ier switches, and the output 
level potentiometer . There is also one round molded knob for the 
control of the main tuning condenser. This t uning control is coupl ed 
through a so-called 11free wheeling11 drive, 1'hich operates the pointer 
shaft through a belt, the pointer shaft being geared to the main 
condenser shaft, with a split gear on t he condenser shaft, having a 
spring to pr event back lash. The final controlled effect on the 
main condenser from the vernier knob is approximately a 20 to l rat io 
over one-tenth of the range, and approximately a 4 to 1 rat io over the 
balance of the range. The sector where the 20 t o 1 ~atio is effective 
may be changed at will in either direct ion by rotating the dial past 
the point where it is desired to use i t , and then backing off, The 
low gear ratio picks up after rotation through one-tenth of the range 
in either dir ection . The dial has six scales, calibrated for direct 
frequency reading and is of paper stamped with blac_k and red ink. 
The pointer is attached to an auxiliary shaft, which as stated above 
is geared to the main condenser shaft, so that t he pointer covers 
approximately 340° f or 180° of condenser rotation. The dial and 
pointer are enclosed by a glass window supported by a molded plastic 
frame, having the appearance of bakelite, secured t o the front of 
the panel . The balance of the front of t he panel i s reversed photo
etched, with all cont rols plainly marked except t he control ~or the 
tuning condenser . There is also a wobbler jack on the front of the 
panel, which has a scr ew cap. 

Main Tuning Condenser. The main tlming condenser has a s _teel 
frame and shaft, cadmium plated while the plates are of aluminum. 
The shaft i s slotted, and the rotary plates are swedged in these 
slots_. The stationar-.f plates are also swedged in steel brackets, 
which are supported on bakelite strips . The condenser shaft has 
a spri ng brass forked arm for a sliding contact. The belt from the 
drive control to t he dial shaft is of treated canvas 3/ 16 inch wide, 
and the slack is t aken up by an idler pulley mounted ·on an arm posi
tioned by the tension of a coil spring. 

Fixed Condensers . The fixed condenser s ure of t he molded mica 
type except for one electrolytic and one .25 mfd molded condenser 
in the plat e supply filter , two tubular paper condensers in the line 
filt er and one wax coated paper condenser in t he l ead f rom the out put 
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level control to the attenuator network. 

Fixed Resistors. The fixed resistors appear to be of the 
"Centralab" type except for two which appear to be wire wound and 
enamel dipped. The resistors in the attenuator network appear to 
be wire wound on bakelite strips, but are ma.de up in a small compact 
unit, nnd are so enclosed that inspection is not practicabl e. 

Tube Sockets . The t~be sockets are of plastic composition, 
having the appearance of bakeli te • 

Coils . Tb.e tuning coils nre wound on 3/4 inch bakeli te forms. 
Two of the coils have bare wire and are single layer space wound; 
two have enameled wire and are single layer close wound; while two 
have silk covered wire, and are •l.llliversal wound. The choke coils in 
the No . 3 grid nnd the screen grid leads from the oscillator tube 
are thr-ee section coils of silk covered wire, universal wound on 
3/8 inch forms. None of these coils has more than a very thin ap
plication of varnish or other coating material . The choke coils in 
the f ilament leads, and in the line filter are universal wound and 
haven heavy wax coating. These are on 1/2 inch forms. 

Transformers. The transformers and iron cored choke are not 
enc~osed and appear to have only a ...-ery light coating of varnish, 
with the paper between the winding layers and the fine wire terminal 
leads exposed . 

Switches. The multiple switches are of an unknown wafer type 
and have single bearings and punched bakelite insulation approxi
mately 1/16 inch thick. Tbe arms make sliding contact with spring 
fingers, which appear to have a silver plating. Positioning clicks 
are definite, resulting from the operation of two rollers on the 
outer ends of a heavy spring, the rollers dropping into slots in a 
metal disc. The toggle on-off switch has fiber insulation and is 
not enclosed. 

Wiring. The hook-up wire has a thread wrapping over which is 
a composition which does not appear to be rubber, and a fabric out
side covering, apparently wax treated. This wire also appears to 
have 1'push- back" qualities. The power and output cables are metal 
shielded and rubber covered, and are permanently secured to the 
chassis. The output leads from the buffer tube to the output con
trol, and from this control to the attenuator system, are metal 
shielded. 

Shielding . Shielding is accomplished by use of four aluminum 
ct=.ns, one for each of the following assemblies, the tuning coil and 
frequency range_ switch assembly, t.~e output level potentiometer, the 
output multiplier switch including the attenuator network, and the 
power line filter. The can enclosing the tuning coils is supported 
by two bolts which are a part of the switch assembly, and the two 
cruis enclosing the output level potenti ometer and the output multi
plier switch and attenuator network are held in place by the nuts 
securing the potentiometer and switch t o the pnnel. The soldering 
end workmanship is generally very good and all parts are readily 
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accessible. The total weight of the oscillator is 17-1/2 pounds. 
The results of the electrical. tests are shown below. 

Accuracy of Output vs Calibration. Table 1 shows the accuracy 
of voltage calibratlori when applying the oscillator output through 
a standard antenna to the receiver terminals, and Table 2 shows the 
accuracy of voltage calibration when applying the oscillator output 
directly to the grid of the first r-f tube, thus placing no appreci
able load across the output terminals, and giving a measure of the 
actual voltage delivered by the oscillator under no load condition. 
Table 3 shows the output resulting from the operation of the output 
level control, for every 10 divisions on the control dial, from 0 
to 100, at various frequencies. From Table 2 it will be noted that 
the outputs are generally in excess of the voltage calibration in 
bands 1 and 2, and at the lower end of band 3, the maximum being 
36% in excess of the calibration at 550 kilocycles using the 1,000 
multiplier; 98% in excess at l6o kilocycles using the 100 multiplier, 
18j?% in excess at 50 kilocycles using the 10 multiplier, and 75% in 
excess at 550 kilocycles using the 1 l!lU.ltiplier . At the upper end 
of band J, and in bands 4, 5, and 6, the outputs are generally less 
than the voltage calibration, the minimum being 9.1% of the voltage 
calibration at 12PQO kilocycles using the 1,000 multipl ier, 11% at 
16,000 kilocycles using the 100 multiplier, 12. 5% at 16,000 kilo
cycles using the 10 multiplier, and 26.5% at 16,000 kilocycles using 
the 1 multiplier. It will also be noted that the output voltage 
varies considerably in esch band, from the lower end of the band to 
the upper end. Table 4 shows a measure of the audio output of the 
oscillator for various attenuator settings, the maximum output being 
0.92 volt. 

Accuracy of Frequency vs Cnlibration. The degree of accuracy 
of calibration is shown in Table 6, which table also shows the mini
mum and . maximum frequency coverage of each band. Accurate setting 
of the pointer to the dial calibration is difficult from the fact 
that the outer edge of the pointer is much thicker than the inner 
edge and the graduations on the dial, so that the graduation line 

· is obscured when ·1oolcing at the pointer from directly in front . 
The maximum error found as compared with the Model LN is 1.6%, which 
occ.urs at 20,000 kilocycles. Inasmuch as the Model LN is subject 
to a calibration error of from 0.5% to 1%, the error in calibration 
of the subject oscillator is considered to be within 1 . 5%, 

Leakage. The leakage as measured with a 4 inch pick up wire 
placed along the cracks of the oscillator case is sho~'ll in Table 6, 
the maximum of 180 equivalent microvolts occurring at 20,000 kilo
cycles. The leakage from the output leads, when the output level 
control is on zero and the multiplier on 1,000, is shown in Table J, 
the maximum occurring at 1,000 kilocycles. These leakage values are 
excessive as compared with specification requirements for equipments 
such as the Model LN . 

Percentage of Modulation. The percentai;;e of modulation, measured 
in accordance with the procedure outlined under METHOD OF TEST, is 20. 
The modulation frequency is 320 cycles. 
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Frequency Range and Overlap. The frequency r ange is shown in 
Table 5 to be from 46.2 to 30,000 kilocycles, the overlap between 
bands also being shown in this table. 

External Audio Frequency Fields. External audio frequency 
fields were measured in accordance with the procedure outlined under 
METHOD OF TFST, and the results are shown in Table 7. 

Output Impedance. The output being fed from a resistance at
tenuator network, its impedance can be described as being chiefly 
resistive except possibly at the higher frequencies. The d-c re
sistance as measured across the -output leads is shown in Table 8. 

Frequency Drift. The frequency drift, as measured at 5,000 
kilocycles over a period of 2 hours was· foi.md to be 2.85 kilocycles, 
or .057%. 

Frequency Stability with Change in Line Voltage. Frequency 
stability with change in line voltage is shown in Table 9 and was 
measured at 1,000 kilocycles and 6,000 kilocycles; the maximum change 
with a voltage increase of 5%, at 6,000 kilocycles, was .01365%. 

Frequency Stability with Change in Output. No shift in frequency 
with change in output was noted. It was noted, however, that a change 
from cw to mew output a t 6,000 kilocycles caused a shift of 1.6 kilo
cycles, or .0267%. 

Harmonic output of Radio Frequencies. The harmonics from fre
quencies of 200, 240, 300, 400, and 600 kilocycles which produce 
1200 kilocycles and the second harmonic of 3,000 kilocycles were 
determined by the method described under paragraph 12. The results 
in terms of percentage of the ftmdamental are given in Table 10. 
The maximum found is the second harmonic of 600 kilocycles which 
equals ?.Tl,. 

Variation in Output Voltage and Frequency Resulting from Re
placement of the Oscillator Tube. The oscillator was adjusted for 
a 1,000 kilocycle output of sufficient voltage to produce a standard 
1,000 cycle receiver output when fed through a Model RAB receiver, 
The 6L7 oscillator tube was replaced with other tubes having various 
mutual conductances and the receiver output voltages and audio fre
quencies were noted. These data are given in Table 11. The varia
tion in mutual conductances of the tubes available was not great, 
ranging from 1100 to 1300 micromhos. The variation in oscillator 
output voltage t.as as great as 31% and the frequency about • .3%. This 
change i n output does not appear to be governed by ·the mutual con
ductance as this maximum. change resulted when a tube having the same 
mutual conductance as the original was substituted. It also appears 
that the frequency change is not a direct function of the mutual con
ductance. This may be the result of the tmusua.l method of obtaining 
anode voltage in which the effective anode potential would appear to 
depend greatly upon the spacing of the tube elements rat..ller than 
mutual condootance. In Table 2, a change of 2 to 1 in output is 
noted over the range of a coil, which indicates that the manufacturer's 
claims of contr olling the mutual conductance of the oscillator tube, 
to keep the oscillator signal. at a nat voltage l evel over each range, 
are not fully r ealized. 
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CONCLUSIONS 

19. Realizing that the subject oscillator is built primarily 
to meet the needs of service men and to come wit hin comparatively 
low cost limitations, it is considered to be a very sat isfactory 
instrument for use where accuracy of output and durability over 
long periods of operation are not of paramount consideration. 

20. While the subject oscill.ator is a compact, readily portable 
tmit, which can be quickly made ready f or use in any location, its 
construction is considered to be frail and non-rigid, and many of 
the materials used are of a type that would not meet Navy standard 
specifications , The parts are not sufficiently protect ed to with
stand sea atmospheres over any considerable period of t ime without 
serious effect upon the proper functioning of the parts. 

21. In performance, tests show t he accuracy of frequency and 
operation in general to be such tba t t he equipment may be consid
ered valuable for use in locating trouble, making comparative tests 
and ot her adjustments where accuracy of output is not necessarily 
required. The outputs are much below t he rated values in the three 
highest frequency bands, and on account of the comparat ively high 
output impedance, would be still further affected when operating 
into a low impedance circuit. 
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Table 1 

Accuracy of Output vs Calibration 
Equivalent Output in Microvolts Checked with Model LC Stardard Signal Generator using RA.A-RAB Receivers 

Standard 418 Antennn used with RA.A 
Standard 4180 Antenna used with RAB 

Weston 776 Oscillator 
_}!AB 

RAA 
Multi- 50 kc 16o kc 160 kc 

12006 16000 30000 
550 kc 550 kc 1800 kc 1800kc 5500kc 5500kc 16oOOkc kc kc kc 

plier ~ _J!L._ u.v __J.lV ~ µv µv µv µv µv µv -1!:X.... _1f!_ Jy_ 

X 1000 
X 100 
X 10 
x l 

100 98,000 130,000 120,000 109,000 127,000 
100 9,600 12,900 12,200 13,000 14,200 
100 1,060 1,400 1,330 1,400 1,540 
100 110 160 150 153 177 

Table 2 

73,ooo 55,000 36,ooo 22,000 10,500 7,Joo 12,500 10,500 
20,000 13,500 8,400 ·4,650 1,100 1,210 1,270 173 
1,960 1,360 940 497 128 120 148 300 

189 140 132 58 28 26 50 254 

Accuracy of Output as indic~ted by Step Attenuator Switch· Position 
Equivalent Output in Microvolts Checked with Model LC Standard Signal Generator 

Using Model RAG - RAL receivers - Output of Oscillator applied directly to grid of first r-f tube 
in each receiver , 

X 1000 
X 100 
X lQ 
X 1 

Weston 776 Oscillator 
(Refer tc headings above) 

.BAG 

100 95,000 134,000 123,000 112,000 136,000 
100 W,900 19,800 13,500 14,600 15,908 
1)0 2,820 2,180 1,500 1,530 1,720 
100 122 160 148 154 175 

ML 

63,000 78,ooo 3a,soo 21,200 10,400 9,100 16,000 
10,000 16,700 10,000 5,000 1,100 1,700 1,4$0 

2,500 1,920 1,080 800 125 155 158 
210 160 159 72 31 27 26,5 

# Model RAL receiver range does not cover 30,000 kilocycles. 

# 
# 
# 
# 

' 



Table 3 

Accuracy of Output 
as indicated by 

Variable Attenuator Calibrations 
using Model RAA-RAB Receivers 

Equivalent output in microvolts checked with Model LC Standard 
Signal Generator. 

Standard 418 Antenna useq 100 - 1,000 kilocycles 
Standard 4180 Antenna used 1,000 - 5,000 - 25,000 kilocycles 

(418 Ant)(4l8G Ant) 
Multiplier ~ 100 kc 1000 kc 1000 kc 5000 kc 25000 kc 

X 1,000 100 107,000 115,000 109, 000 42,200 1.3,200 

90 100,000 110,000 104,000 .38,000 8,800 

80 92,500 107,500 100,000 .35,100 3,470 

70 84, 500 98,000 95,000 31,700 2, 340 

60 73,000 89,000 88,000 28,100 1,770 

50 62,000 80,000 71,000 24,100 1,400 

40 53,000 70,000 67,000 20,700 1, 180 

30 43,400 58,000 53,000 18,300 1,000 

20 2:7,600 42,200 43, 200 13,400 700 

10 7,200 12,200 15,500 5,700 .352 

0 '21.1.. 400 400 194 128 



Table 4 

Measure of Audio Output 
for Various Attenuator Settings 

Weston Oscillator 776 

Output Output 
Level in 

Frequency Setting Multiplier Volts 

320 cycles 10 X 1,000 .037 

20 .135 

30 . 235 

40 . 335 

50 .445 

6o . 525 

70 .67 

80 .77 

90 .86 

100 .92 

100 X 100 .097 

100 X 10 .01 



Table 9 

Frequency Stability with Change± 5% in Line Volts 
Weston Oscillat or 776 

output Frequency % Change 
Frequency 

6ooo kc 

1000 kc 

Line Volts Cycles 

110 to 115.5 1000 t o 1820 
llO to 104.5 1000 t o 250 

llO to 115.5 1000 t o 1060 
110 to 104.5 1000 to 900 

Table 10 

Value of Harmonics of Radio Frequencies 
Weston Oscillator 776 

of R.F. 

.01365 

.0125 

.006 
.01 

Frequency Oscillator µv Input for a. Harmonic Value in 
Fundamental Standard Output % of Fundamental 

1200 kc - resonant freq. of recr . 10 0 
600 kc - 2nd sub.har . of recr . freq. 130 7 .7 
400 kc - 3rd II II II n n 240 4.17 
.300 kc - 4th II II " II II 216 4.63 
240 kc - 5th II II II " II 588 1.7 
200 kc - 6th l1 II It It II 1560 .64 

6000 kc - resone.nt freq. of recr. 990 
3000 kc - 2nd sub.har.of recr . freq. 68880 1.44 

Table ll 

Variation of output Voltage 
with Replacement of Oscillator Tube 

Variation % 
Per Cent of Initial of Output Change 

Frequency Tube ~ Output Voltage Freq.Cycles in R.F. 

1000 kc 617 No. 1 llOO 100 1000 0 
2 1300 86 2953 0.19 
3 1260 89 1512 0 .0512 
4 1120 84 2432 0.1437 
5 1270 69 884 0.0116 
6 1100 69 2448 0.1448 
7 1230 95 1229 0.0229 
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