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AUTHORIZATION 

1. This problem was authorized by reference (a). R
8
ferences 

(b) and ( c) are also pertinent. 

References: 
(a:) 

(b) 

(c) 

OBJECT OF TEST 

NAF ltr. F42-1(2)(.5268) to Director, NRL, of 
17 :March 1942. 
We ston note of exceptions to Contract Nl56s-217li6 and 
NAF requisition 583-Aero Series 19u2 - 9 September 191.D. 
NAF 1 tr .. f\J1.56s-21746 (24688 )R-2 to Weston Electrical 
Instrun;-ent Corp. of 15 May 1942. 

2. The object of this· test was to determine whether the 
Weston Transmitting Tube Tester, Model 786, Type 2, complies with 
the requirements of r ef erence (b); to check the manufacturerrs 
tabulated test data on a number of tubes available to hiJn; and to 
compile sufficient information on the r emaining tubes for the completion 
of the test data. 

ABSTRACT OF TEST 

J. The sample transmitting tube tester was t ested to 
determine the following: 

(a) ease, simplicity, accuracy of operation 
(b) flexibility of application 
(c) compliance ,vi th the me chanical r equirements of refer enc e (b) 
(d) compliance with the e l ectrical r equirements of refer enc e (b), 

such as available ele ctrode voltages. facilitie s for mec>.suring 
circuit conditions of a tube under test 

(e ) necessary information for more co;nplete testing data 



CONCLUSIONS 

It is concluded: 

(a) That the transmitting tube t ester compl i es with reference 
(b )., 

(b) That radiation from the 6 Mc oscillator in this equip­
ment may constitute a military hazard. 

(c) That the r ecommended changes should be carried out to 
make this equipment suitable for Naval use. 
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RECOMMENDATIONS 

It is recommended: 

(a ) That the power line cabl e be filt ered a t i ts entrance 
to the case and shie l ded . 

(b) That a conspicuous nameplate bearing the substance of 
the following war ning be attached: trWARNI NG - Do not 
operate during radio silence11 , and that this warning 
be incorporated in the instruction book and regarded 
as mor e important than the high voltage warning . 

(c) That the manufacturer r evise the instruction book to 
provi de s ervicing instructions and wiring di agr am as 
v,ell as complete testing data . 

(d) That some provision be made for more accuratel y r eading 
the voltage drop across r ectifiers under t est. 

(e) That smoother gr id voltag e control for static tests 
be attained. 

(f) That the transmitting tube t ester with the changes 
recommended above , be cons ider ed sat i sfactory for Naval 
use at times and pl aces wher e r adiati on does not con­
sti tute a military hazard . 
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EQUIPMENT UNDER TEST 

4. This e quipment was des igned to provide moans for taking 
measurements on a sel Gcted gr oup of medium and low power transmittine; 
tubes. It includes suitabl e power supplies for the vari ous e l e ctrode 
potentials and instruments for measur ing the s e potentials. Sockets for 
each of the tube types listed in the instruction book are availabl e 
and internal connections ar e supplie d s o that these t ubes can.be tested 
f or power output at a fr equenc y of approximatel y 6 megacyc l e s; or static 
t e sts can be made a t el ectrode potentials within the capabilities of 
the s et., 

5. The equipment is housed in a r el ay rack type of construc-
t ion v,i th non-ferrous materia l used throughout;· its size is 1911 wide 
by 26-1/411 high by 8-J/411 over all depth; weight , 112.lbs. The s e t is 
provided with side angle br ackets for bench mounting, and with panel 
mounting holes suitably spaced for sta ndard 19 inch r el ay rack mounting. 
The equipment is compl e t ely self-conta ine d with the exception of the 
connector leads r equired for top t erminal tube connection a nd operates 
directly from any 105-125 volt 60 cycle line . The power i nput at· 110 
volts is 110 watts plus the power absorbe d by the tube under t e st, which 
includes filament, plate and dummy load losses. 

METHOD OF TEST 

6. Since this equipment i s s elf-contained no external instru-
ments wer e employed for tube testin(';" Various tube spec i mens wer e 
tested fo r power out put as a 6 Mc oscillator in accordance vvith the 
operating instructions c.=md t ypical test data. The types which VJer e 
t ested were all included i n the tube list stipula t ed in the contract; 
all type s vre r e not ava ilable . In some c ases , both " goodtt a nd 11 bacttt 
specimens wer e t ested. Emission ·was checked by r educing the fil ament 
voltage and observing the power output . 

7. Static tests vrer e made to dets rmi ne plate r es i s tance , mutual 
conductance a nd amplification factor on one tube. 

8
0 

Various r ectifie r tube s wer e tested for voltage drop. 

9. The l eakage into the power · line and the radiation wer e 
observed with fie l d intensity measuring equipment. 

10. The e quipment was mechani cally inspected for workma nship., 
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DATA RECORDED DURING TEST 

11. The da ta r ecorded during t est are given in the appended 
Tables, I to V. 

DISCUSSION OF PROBABLE ERRORS 

12. The manufacturer guarantees the panel met ers to b e 
accurate within 2% of full-scale deflection. The error i nvolved in 
employing these instruments in t ests, where small deflections and 
increments were observed, was within 10%; wher e power output was 
observed, 5%. 

13. The approximate accuracy of the l eakage and radiation 
observations was not better than 50%. 

RESULTS OF TESTS 

14. The t ests conducted on this eouinment i ndicate that it 
complies with the note in r efer enc e (b) in-pr~viding the necessary 
faciliti e s .for testing medium and low power transmittint:; tubes. 
'I'M power output and emission t e sts for amplifier tubes are satisfactory 
in every r espect. Results of the tests are e.;iven in Table I. 

15. This e quipment is quite usable , although not highly 
a ccun:.te . for det ermininc static cha.racteristics. The increments of 
voltage and current, because of thGir small proportions , c a n not b e 
observed to the full scal e deflection degree of accuracy. Consider able 
error may be introduced by fluctuations of line voltage . The r e sults 
of the static characteristic tests are givcm in Table III. The grid 
voltage meter was found to have a discrepanc y b etween c orrespondine; 
vol tae;e reac:line;s on the two scales. Calibra tion of the me t er, given 
in Table IV, revealed an error in the me t er itself a l though the 
full s ca l e deflection was correct for both r a nges. Adjustment of 
the grid voltage control wa s found t o be quite rough with conse quent 
inconvenienc e on some static t ests. Static measurement of plate 
resistance and amplification f actor of tetrodes 2.nd pentodes is 
subject to much greater error because of the small incremen ts of 
plate current and grid voltage , r e spective ly r equired to limit the 
various potentia l s to the linear portion of the operating characteristic. 
Some samples of tube typ::: s 807 ,md 1625· wer e foun d to oscillcLte when 
set up for a static t e sto In principle., this equipment simila.tes the 
most e sse ntial tests of the Navy Tube Specification RE 13A 600 as 
required by r eference (b). Strict adhe rence to this specificat ion 
was, therefore. discounted in a.pprovin~ for Naval Servic e . The 
primary application of this equipment is to determine whether a 
tube is 11 good11 or 11 bad" . 
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16. Voltage drop was measured across :rectifier tubes operat ed 
at maximum average plate current, not exceeding 200 ma~ The high 
voltage suppl y with its associated voltmeter and milliammet er was 
employed in this test~ For the high vacuum types of r ectifiers, 
the drop was too small to be r ead accurately on the plate vol tmet or; 
furthermore, it was even more difficult to r ead the drop of mercury 
vapor tubes. It was, therefore, impractical to set up close limits 
for this particular test. It can be stated that a S% r eduction of 
filament voltage manifests any slight defect in a re~tifier tube : 
The plate current, under this condition of bad vacuum r ectifiers, 
gradually decreas es with a cons tant appl i ea plate voi tage. In the 
case of bad mercury vapor plate r ectifi ers, voltage gr eatly in excess 
of the rated drop exists for maximum current. A low l'ange multiplier on 
the plate voltmeter "Nith a reduction of primary voltage on the plate 
transformer would provide adequate means for a more satisfactory t est 
of r ectifiers. Results of these t ests are given in Tab le II. 

17 • The data on the radiation and l e akage of the 6 Mc 
oscillator are given in Table V~ This information was obtained in 
a room with sheet steel walls.. Consequently, large errors due to 
r eflection were involved except on field intensitie s within six 
f eet of the equipment. The measurement outside the building was low 
because of the attenuation due to the metal construction in the 
building. Even with the errors involved in the observations, the 
conclusions wer e sufficiently pos i tive to brand this equipmen t a s a 
military hazard when it i s operated in combat zones without r egard 
for its 6 Mc. radiation. 

18. The original specific ations, r ef er ence (b ), stipulated 
the incorporation of a time del ay relay to automati.cally allow the 
filaments of the high voltage r ectifiers and the tube under t est to 
stabilize before the application of plate voltage . The note excepted 
this item with the substituion of sep2..rate el ectrode .:md filament 
voltage switch controls f or the two energy s ourc es and associated 
green and red bullseye pilot lights. ' The justification for.this 
substitution as given in the note is sound; in this r espect, the 
safety and ease of oper ation as affected by this change is quite 
satisfactory. 

19. In the note , r ef er ence (b), the manufacturer stated that 
it would be impractical to include certain tubes in the specified 
list because of limitations involved in the number of tube sockets 
and associated wiring. However, the manufac turer did agree to 
incorporate one of these tubes, the RCA type 813, at the r equest 
of the Bureau of Aeronautics., This change increased the number of 
adapters r equired for t esting the same number of tubes; in consid­
eration of the wide application of the type 81.3 in aircraft transmitters, 
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the compromise was satisfactory .. 

20. Completi on of the t e sting data was not possible since 
certain tube types were not available. The addit iona l instruction 
book testing data for the available tube type s are 8iven in Table s 
I and II.. These data can not be taken as average value s because a 
sufficient number of good tubes were not available for t e st.· Until 
thi s information can be augmented vrith reliable average dc'tta, it nay 
be employed as a guide in use of thj_s equipment •. 

CONCLUSIONS 

21. It is concluded: 

(a) That the transmitting tube tester complies with reference (b). 

(b) That r adi at ion from the 6 Mc oscillator in this equipment 
may constitute a military hazard. 

(c) That the r ecommende d chMges should be carried out to make 
this equipme nt suitable f or Naval us e . 
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TABLE II 

RECTIFIER TEST 

Fil. Plate 
Tube Fil. Plate Drop Volts Current Drop 
Type Volts Socket Current Volts S% Red. Ma Volts 

1616 2.5 4 130 66 2 .37 130 70 
836 2.5 4 200 40 2 .J7 200 40 

RK21 2.5 4 200 40 2.37 200 40 
RK22- 2.5 4 100 p/plate 20 2.37 100 20 

866A 2.5 4 200 15 2.37 200 15 

TABLE III 

STATIC CHARACTERISTIC TESTS 

Mutual Conductance 
Nominal 

Tube Ep (Ip)2 (lp)2 (EG)l (EG)2 Givr GM 

211 1000 53.0 72.0 ... 71..0 -65.0 3170 3150 
52.0 82.,0 -72.5 -63.5 3300 
64.o 93.,0 -69"0 -60.5 3410 

750 SJ.O 67,.5 -44.o -40.0 2755 2750 
45.,5 ss.o -46 .. o -42.2 3300 
42 .o SJ.a -47.0 -43.7 3330 

Amplification Factor 
Nominal 

Tube Ip (EG)l (EG)2 (Ep)l (Ep)2 fa t 
211 114 1000 900 -so -42 12.5 12 

50 900 800 -45 -37 12.5 
so 800 700 -37 .2 -28.5 11.5 

Plate Resistance 
Nominal 

Tube EG (Ep)i (Ep)2 (Ip)i (Ip)2 Rp Rp 

211 -46 750 710 47 37 .6 4260 4400 
-50 750 780 35 42 4290 
-50 750 720 32.7 26.2 4610 
-70 1000 960 63 so.4 3170 3800 
-69 1000 960 66 52.7 3000 
-75 1000 950 46 31.8 3080 



TABLE IV 

CALIBRJ.TION OF D.C. GRID VOLTAGE HETER 

1Neston Model 301, No. 1496935 

50 Volt Scale 250 Volt Scale 

Standard No. 1496935 Standard No. 1496935 

250 250 
200 205 
150 158 
100 109 

50 50 
40 4o.8 
30 31~5 
20 21.8 
10 11.1 50 56 

TABLE Va 

RADIATION MID LEAKAGE OBSERVATIONS 

Line Leakage Measurement 
R.F. Voltage on a.c. line r eceptacle at equipment 8000/1 v. 

TABLE-~Vb 

Field Intensity Measurement 

Station Intensity 

6 ft. from equipment 0,.2 v/m 

150 ft. from equipment 
in corridor 1500-2000 ;u-v/m 

125 ft. from equipment 
outside building 1400 _IJ,v/m 

Conditions of Oscillator for above t ests 

Freq. - 6.3 me. 
Power in dummy antenna - 56 watts 
Tube - 211 

Cornments 

err or introduc ed by 
steel walls 

error introduced by steel 
construction of building 




