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TUNGAR BULB CATALOG 199698 IN rCODULATCR RuCTIFIER,
FAC;LRD IN“IU“NC;FG UTPUT VGLTAGF

References: ‘ o /

l. Lettex of H. J. Mason to &, ¥, ?eéottg/gpril 25,v19@5;
2. Letter of»Jegsﬁ Nelson to H. J. Vason, ey 15, 19459
and reply of’May'lQ, /
3;) Ware,>“bpafation of a Thyrétrcﬁ as & Reotifiar"‘
R134XR337, lroceedings of the I.R.Z., November, 1942.
4, Specification JAN-lA ror Radio Elsctron Tubes
Se .nlectron Tube Type 199698, uignal Corps Tentative
apeciflcation No. 71-5270, 28 Lpril 1945.
.6§ 'muhgar Bulb Data Manual G-ﬁ Applianné'anﬂ Mcrchaddisa
| Departmcnt, Bridgeport ConnectSCut 1945,
."'ﬁc Letter gf He Jo Mason to R. &. ﬁmsden, ril’ 2? 1945,
Purpose: | e | | |
It was (esired to determine the performence of
‘ Tungar Bulb. Catalog 199698 4n a proposed modulator rectifier,

reference (1):

"4 single-phase full-wave rectifier circuit is‘required,

which'w1ll delivér 2.8 aﬁpe;eé d-c maximum ﬁnd 1.8 amperes d~-c¢
‘at light Loa&.‘ Thekéutput'd&c voitége mst fall Within;ﬁhe\,
.1imitsrof 26 5+3‘5 volts uﬁder all operating conditions., The
_ input voltage is 60 cycles in frequency.

"The input valtage will be 120 volts +5%" (Refo 7)
"Temperature (~4O ¢ to +60 C)" (Ref. 1)

PY
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Apparatus Tested:

Five Cat. #199698 Tungar Bulbs.
Summary: ‘

The most important cause of change in output is
variation in lfne voltage. Negt in order of importance are
variations in output due to individual differences, ihcluding
- ageing effects, and regulation with change iﬁ load current,
The effect of ambient temperature in the range considéred is
negligible, - « : .

| Tﬁbe losses will grédually rise with age until the
lower limit of routput voltage 1s reached. The length of ser-
vice can be increased severai fold by providing taps in the
plate transformer to be adjusted once or twice in the 1life
of a tube or wheﬁ tubes are changed to compensate for indi-
v;dual differences.,

Unless taps are used, ;hn range of characteristics
required is narrower than our published limits. (See calculations)
Procedure: ; |
| The Catalog 199698 was selected for study because
life tests show comparatively high stability of operating
characteristics. This is a twin-anode rectifier an& only
one tube is required for full-wave rectification.

Because tube characteristics vary considerably with
the manner of testing, it was decided to test these tubes iﬁ

the equivalent'of the propoéed modulator rectifier. L

-
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Ca;oulatibns based on the~published average tube.
sharaocteristics (raferencegs)'gaﬁg 76 Vac for the opéimnm
‘elmséd aireﬁit voltage between anodes. These .calculations
are included -in the appengii to this reporé, together with
@ copy of the published éharactﬁristias, | , - ,

‘Tests were"made at this voltage with a simulated
line variation of rlus and minus 5% and at various ahb1ent
temperatﬁresm .‘ ‘ . :. . .

Calculations were made to determine the,tube charac-
teristics yielding maximum and‘miéimum d-¢ output at extremés |
of line voltage (see appendix), | '

- Results: .

A comnlete dasoriptian*or the tests, with tabulated

reaults, follows in the appendix.

. Agcuracy gg Data: All indicating 1nstruments were

carefully cslibrated laboratory portables, General Flesctriec
Tynes P-3, DP=2 an& qual- ,
| Discussion or‘gg__: As noted in ﬁho summaé}.,the'/
avorage effect of temperature s nil. The average regulation
18 nns volt 1n output. tmeu.llcht load to full 1oad. The
spread due to individual differences was 1.3 volts at light
loed in a xandom BQmp%&_O‘_ﬁ\t“b‘Q. considered typical.

The maximum variatioa im output is due to change in
line\voltage,' A glance at the data will show that with line
voltage up 5% the maximum output of 30 volts is 6xceeded at

'light load . (and, in the case of~one tube, at full loed). This
/
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is due %o the fact that the tube drop is less at light loads.
If this condition can be tolerated (despite the given limits),
‘it would be wise pot ;é iower the design voltage from the cal-
culated‘oﬁtimum of>?5'?ue, or the lower limit of output will
.be feache& muck sooncr in the life of the tubec with a design
voltage éf 76, the limiting félues of arc drop and plekeup
| are lO and 13 volts d-c, respeétively,\to give 25 Vdso output
when the line voltage is down 5%. (Theée-values zre not unique.
_The are drop coul“ be slight ly higher and the pick-up slightly

* lower, or vice versa, with the same effect.) On acceisrated

life test, these values are reached in approximately 1700 hours.

With a design voltage of 73 (which would drop the maximum outs

put to the reén;red 50 volts) the limiting values would bécomé

§.5 and 12.2 volts, reached in 400 hours on the same accelerated -

test, Im actual service the expested life would be about four
times ;i.gxeat as ou'thiq accelerated test. .

The safest thing to do woﬁld be to provide taps in
the pl&to transformer to be adjusted once or twice in the lifé

; or tube or whon tiubes are changed to compensate for individual

{

differences. This is the practicevfollcwed by the designers of

Signal Gorps Rectlrier RA34B, which uses the Cat 199698 tubeo‘

1f taps are provided in the prinaryr a separate rilament trans~

fcrmar must, of oouraa, be usodg
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Thig sume rectifier, RA34B, hes esteblished a
precedehtrfor the use . of the Caﬁalog 199698 at loads in
excess~qf the present published'maxiﬁhﬁ of two emperes.

wxtensive life tests have been conducted at 3.3 smperes

loaid current with satisfactory results. o
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APPENDIX
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TEST ON CaT. #199698 TUNGAR BULB FOR THEZ
PITT§!IELD MCDULATOR -

Full-wave center tapped, with resistance loasd con-

- necting the center taps of the plate and filament '

transformers.

Tubes Tested: Random samples unpacked from stock in Bldg. He.

Tests:
1,
2.
,_3.
4,
L
Tube #
1
2
3
4
5

Average
e

D=c characteristics: Run tubes 2 minutes at two
amperes d-c; anodes clipped together. Take arc
drop at 1.6, 2.0 and 2.8 amperes. Remove o¢lip and
take pickpup by raising d-c¢ voltgge till tube fires.

At 2.0 amperes remove clip and record drop for one
anode alone. Filament voltage 1.8 Vaoc.
Place in F.W. circuit described above and read Ej:

(a) Epp 76,0 Vac Eg 1.8 Vac = I, 1.6  I.02.8
(Plate to plate)

(b) . 79.8 1.89 1.8 2.8

{c) 72.2 .17 1.6 2.8
Repeat (2) at ~40C. Pack dry ice around tube and

" reduce temperature well below =40C. Start tube and

take reading when temperature at the juncture of the
envelope and base reaches -40C as 1ndicated by a
thermooouple potentiometer.

Repeat (2) at +60C. Record base temperature and E,
(T.C. potentiometer) when air temperature in the
enclosure reads 60C (mercury thermometer).

Strip the rilamants of two tubes and measure output.
_ TEST DATA
< .. Test 1

Arc drop, Vdo One Pick

_ anode up, Vdc
1.64 2.84 - 2,04 2,04 Vde
4.5 5.9 594 ’ 600 . 1105
4.5 6.0 5.7 6.2 11,5,
4.4 6.1 5.3 5.8 - 1l1.8
6.0 6.4 5.7 6.4 - 11.5
4.2 566 5.3 6.0 11.9
4.68 6,0 5.48 6,08 11.65
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_ggbe i Test <as ' Room temperstufé,
normal voltage
i~ atb E., at
1564 2oBA-
1 28.8 " 28.0
2 28.6 28‘1
S 28,6 28,0
4 28,9 277
o - £29.2 28.3
AVZ. - 26.8 Vdc : 28,1 Vdc
Test 2b. Room temperature,
voltage up 5%
1 50e6 29.6
2 0.9 30.0
o 31.0 298
4 30.1 - 29.6
5 3l.4 302
AVge 30.8 Vde 29.8 Vdc
Test 2¢. | Room temperature,
_ ' voltage down 5%
1 2645 25.9 ‘
2 26,7 . 26.2
3 26.4 25.9
4' 2604 25’7
S 27.3 26,5
AVg. 1 26.7 Vde N 26.0 vdo |
‘ ' Test 3a. =-40C Normel voltage
1 28.8 27.8 et
2 2B.5 27.9°
'3 28.7 ; 28,0
4 28.1 27.4
5 29.0 28.3
AVEg. 28.65 Vdc 27.9 Vde .
Test 3b. ~40C Yoltage up 5%
1 31.0 29,6
2 30.7 o 29.6
3 31.2 29.9
4 29.8 2904
Ls) 3l.2 3001

aAvg. - 30.8 Vdo 29.7 Vdo



45748 (S}

(/

Tube # Test 30. -40C voltage down 5%
EO at . EO at
195}\. » 2.8}’1
1 26.6 | 25.8
2 2666 26,0
3 26.4 26,2
4 25,7 25,8
S 27.9 26.3
Avg, ’ 26.5 Vdc 26.0 vde
Test 4a, High temperature
, normal voltage
, E, at Ep at Base Alr _
Tube # 1.64 2+8A Temp. Temp.
’ (vde) (vac) C) c)
1 28.8 27.9 94 . 84
2 28.6 28,2 108 . 67
3 26.6 28.1 114 60
4 2645 27,8 120 65
S 29,3 28 .4 110 61
AVg. 28.8 Vde 28,1 Vde ‘<
Test 4b. High temperature, o
' voltage up 5%
| 30.8 29.8 94 60
2 3l.2 - 30.0 109 83
3 30.8 29.9 117 60
4 30.3 29,4 : 121 62.5
5 3l.4 30,4 103 60.5
"AVE. : 30.9 Vde 29.9 Vde
Test 4c. High temperature,
voltage down 5%
1 26.6 26,0 97 65
2 26.8 26.3 107 6795
3 26,3 26.0 | 118 62
4 26.3 26.8 114 . 63
5 27.1 26,5 108 80
AVE.. 26.7 Vde 26,3 Vdc
Test §

By stripping the filaments, two tubes were rendered "low readers"
with output 4% under the passing limit of the factory test. with
72.2 Vac plate to plate, 1.7 Vac on the filament (line voltage y
down 5%) these tubes each deliverea 24.6 volts at 2.8 amperes \
resistance load.
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Tungar Bulb Catalog 7199698 - Description and Rating

wave) circuits.

The Catalog #199698 Tungar Bulb is a twin-anode
rectifier for use in low-voltage "full wave" (biphase half-

tube is designed for quick starting.

General Design:

Ratiggs:

Number of electrodes
Socket required
Cathode - thoriated tungsten
filament:

Voltage

Current, amperes, approx.
" Pre-heating time, typical

seconds

‘Tube voltage drop, volts d=-c:

Maximum
Minimum
Average during life
Starting (pick-up) voltage,
volts d-c:
Maximum
Minimum
Average during life
Ket weight, ounces, approx.

~

shipping weight, ounces, approx.

Length. inches, approx,
Diameter, inches, approx.

Maximum pesk voltaze between
anodes -
Maximum current:
Average per anode, amperes
Average full-wave, output
per tube, amperes
Instantaneous (peak) amperes,
recurrent
Maximum d-c output, average volts

3

3Stand

105

1.0
2.0

6.0
25

This tube will deliver 90% of full output

The discharge medium is argon gas, and the

ard Edisbn

1.5

within three seconds after the simultaneous
application of -anode and filament voltages
to a cold tube., Longer life may be obtained
by epplying the anode voltage one to three
seconds later than the filament voltage.
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_gmg_rx of Celeulations

The range of characteristics permitted by the
conditions prescribed is (approximately):

Arc drop* ' 6 10

.Pick-up* ' 11 ' 13
Publiéhed range:

A.D. 5.5 . 10

P.Us 10,0 . 14

*A lower value of arc drop may be permitted in
~ conjunction with a higher value of pick~-up and

vice versa,
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