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ABSTRACT

Engineering tests were conducted on type CIX-5%94AF conversion unit,
mauufacturcd by Remington Rand, Middletown, Connecticut, for use with liodels
ATJ or ATL Airborne television esuipnent. These tests were made to determine
eguipment suitability for use in Naval aircraft in accordance with reference
(a) an? coripiiance with specifications, references (d) and (e), The test
results indicate that the subject conversion unit gives satisfactory perform-
ance under all service conditions except that of high temperature with a high
relative humidity. Specifications were met on all other tests. After modifi-
cations herein rccommended are made to correct the above mentioned failure,
the equipment should give satisfactory performance under these conditions and
be in total compliance with specifications. Work previously done on other
equipzents under the same problem are given in references (b) and (c).
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NTRODUCTION

Tivy

The Type CIX~59AAF Conversion Unit is electrically interchangeable
the Type 594'E Conversion unit of Model ATJ or ATK television trans—
m.tting cquipment. The salient feztures of this unit arc as follows:

B 4 i

{2, It emoloys the two-inch Vericon 2]2 tube, a picture pick-up tube of

- low velocity scanning beam type, and has self-contained circuits for gen—
ing sweep and synchronizing signals, The unit di livers separate video

enc synchronizing signals having the characteristics .nd amplitude required

ior pwdulation of the Model ATK transmitter,

(b) The conversion unit is cquipped with a high quality lens having a

relative eperture of £/1.9, and the lens iris digphragm is automatically con-
srolled so that the picture contrast is maintained substantizally constant
tnder widely varying lighting conditions,

(c) an optical system is included for projecting the image of a compass
card on the pick-up tubc and thus provides a continuous dircetion indication
during flight.

(d) The vidco amplificr is scparately shock mountod, thus minimizing
the nossibility of microphonic signals,

(e) Controls for adjustment of the unit before flight are mounted on
an inside panel to which access is secured by opening a small door in the dust
cover on the right sidc, looking at the unit from the front.

(f) The conversion unit is provided with a special shock mounting base
of the Robinson type,

(z) Internal voltage regulation is provided for tubes and circuits
requiring it, gas-tube regulators being provided for this purpose, The unit
also contains a negative grid bias supply developed from the horizontal sweep
oscillator,

Focus coil current is held close to the design value by a2 variable
Lotance type current roegulator. In addition to providing the necessary fine
control over clectrical focus, a special sutomatic focus compensation circuit
is incorporated in the conversion unit.

(i) Both sweep oscillators sre of the L-C type. The vertical oscillator
operates at a frequency of 80 c.p.s. and the output is fed to a relaxstion
oscillator whose naturzl period is adjusted to LO E«DeSis

f

(i) Photographs of the conversion unit are shown in Plates 11 through
15. A schemstic diagram is shown in Plate 16.

i, T



RESULTS OF TsSTS

25 The following paragraphs describe the tests conducted and the
ruesults obtained:

(2) The Model ATK tronsmitting equipment draws 28.9 ampceres at the
nominal d.c. supply ootential of 28.6 volts when the Type CIX-594AF conversion
unit is interchanged with the Type CRV-59s:AE. When in the standby position
the current consumption is 6.85 amperes. These values make the total power
consumption 826 and 196 watts respectively, Plate 1 shows a curve of current
consumption over a d.c. input range from 25 to 31 volts, when in the standby
znd transmit positions.

(b) The weight of the conversion unit is 45,7 pounds, The Robinson
type shock mount weighs an zdditionzl 2.2 pounds,

(c) Plate 2 shows curves of the unregulated plate voltages as a func-
tion of the d.c. primary voltage. These voltages were maintained within +13%
oi their nominzl values between the limits of 25 and 31 volts d.c, supply
1npuu, Plate 3 and 4 show similar curves for the regulated plate veoltages
and for the bias voltage supply respectively. The regulated plate voltages
chonge was within +3.5% over the same input range. Bias voltage from the
horizoatsl oseillstor wes maintained within +12%.

(d) The overall horigzontol cngle of view was measured using the monitor
screcn to determine the viewing limits. Two objects were placed at the
extreme limits of the viewing range and the distance between them measured.
The distance from the lens to a line passing through thé two objects was also
measured. By use of the law of sines, the total horizontal angle of view for
the system was calculated to be 26 degrees.

(e) The effect of primary voltage variation over the range from 25.5

to 31.5 volts upon the vertical and horizontzl oscillator freguencies was
ncgligible, The control range for the horizontal oscillator was +300 and =150
CePeSe Or +2,15% and -1,08% of the nominal value of 14 kc/s. The control
range for the vertical oscillator was #3 c.p.s. or :7.5% of the nominal value
ot LW conl.g,

(£) The poak to peak amplitudes of the vertical and horizontal syn-
chronizing pulscs werc 2.5 and 1.1 volts respectively. Peak to peak pedestal
amplitude with no video signal was 0.5 volts, When the pedestal was filled
80% with 2 1 Ke/s signal, the peak to peak amplitude was 0.86 volts. These
voitages were measured t the conversion unit video synchronizing pulse jacks
terminated in L7 and 220 ohms respectively.

(g) Vertical blanking pulse width at its base was 1700 micro-seconds or

%.8% of the vertical deflection cycle, Horizontal blanking pulse width at
its base wos 17 micro-seconds or 23.8% of the horizontal deflection cyle.,

B



Vertical synchronizing pulse width at its base was 600 micro-seconds and 400
ricro-scconds 2t 75% of peak asplitude. The value of 40O microseconds is 560%
5f the horizontal deflection cycle, The horizontal synchronizing pulse width
nt its bose was 8 microscconds or 47% of the horizontal blanking pulse,

(h) All control coverages were found to be satisfactory. The focus
control wos, howcver, critical in adjustment. Both vertical and horizontal
linesrity were checked using a test chart and were found to be satisfactory
s observed on the monitor screen,

(i) The resolution of the conversion unit was observed on the monitor
sereen was ot least 300 lines. This measurement was mede using the test chart.
(3) The video amplifier frecuency response is shown in Plate 5, This
mersurement was mede with the gein control adjusted for 0.1 volt (RMS ) noise
outnput. A constant output of 1 volt (RIi3) was used as the reference level,
The output was measured at the grid of the cathode follower stage. The grid
of the bianking inserter stage was also grounded during the test. As seen
from the curve, maximum responsé occurred at 3.3 mc/s. The frequencies at
ywhich the response was down 3 db were 2.9 and 4.4 me/s. The response below
50 Ke/s could not be measured due to the noise level, These tests were con-
ducted with the factory adjustment of the high peakcr capacity.

(k) Automotic iris control was observed to function properly when
sdecguate light was present.

(1) Yiiring and workmanship is in accordance with good engineering
nractice except on terminal strip E102 os shown in Plate 6, an exposed plate
supply lead on this terminal strip is in danger of being shorted to ground if
2 long machine screw is used at this point for securing the compass box to the
conversion unit.

Temperature and Humidity

(m) Temperaturc and humidity tests were conducted on the conversion unit
as follows:

1. Adjustments werc made at room temperature (+23°C) for the best
picture on the monitor screen after a fifteen minute warm-up periocd.
The temperature was then decreased to -30°C, with the equipment
non-operating and a stabilization period of one hour allowed. After
a fifteen minute warm-up, the performance was noted, This procedure
was repeated at +50°C and also after a 48 hour storage period at
+50°C with z relative humidity of 95 percent. Photographs were
taken of the monitor viewing screen, which was located outside the
test chember, Plate 7 is a photograph taken at room temperature at
the start of the tests, The light on the test chart was supplied by
one #R2 photoflood (500 watts) bulb. The non-linearity of the hor-
izontsl sweep is due to the monitor, Highlights shown in the



pictures were due to reflections from and buckling of the paper chart which
could not be conveniently zvoided.

(n) The unit performance ot -30°C and +50°C was satisfactory. Plates
& and 9 show the photographs made at these temperature levels,

(o) After a storage period of 48 hours at +50°C and a relative humidity
of 75% the conversion unit failed to operate correctly. There was no vertical
syrichronization pulse output and no video signal output after a warm-up period
of one hour, The test chzmber was then turned off and the door opened. In-
vestigation discloscd that the shutter was stuck due to rusting of the wire
that actustes it. After remedying this condition, the video output signal
showcd an enlarged ion spot, Fouipment operation was continued for an addi-
tional hour, during which time the vidco signal output improved and the verti-
cal sweep frequency came in at 80 C.p.s, It was later found that 2 two

megohs resistance tied between grid and plate of the vertical oscillator,
V1Z24-4, would cause oscillator failure, The seme effect was produced when a
finc spray of water was directed on the isolantite tube socket., Comparison
tusts made on 2 similar socket and onc made of bakelite, showed that the
isolantite socket (which was not glazed) was porous and absorbed and retained
moisture, The brkelite socket was found to be superior in this respect because
the moisturc accumulated in globules and evaporated, Plate 10 is a photo-
graoh showing the bakelite replacement socket, It is to be noted that the
accumulation of dust particles on the isolantite socket would aid in holding
moisture and meintaining leakage resistance between socket lugs.

(p) Another humidity test was made after replacing the vertical oscil-
lator tubc socket with one made of bokelite. The verticael sweep frequency
output was 20 c.p,s, but after a 15 minute warm-up {ime, it changed to approxi-
mately 24 c.p.s. The video signnl was mostly due to the enlarged ion spot
which gradunlly decrcased. However it took one hour for the picture to come
in. Subsequent investigation revealed that the low sweep frequency was caused
by d.c. leakage of positive supply voltage (+250 volts) to the grid of the
synchronized rclaxation oscillator, V125, through R225 (1 m:g.). The resistor
(R225) and d.c. voltage connections are in close proximity on terminal strip
E-104. A simlated leakegc resistance of 8 megohms between these two points
reproduced the low frequency sweep. The terminal strip in question is shown
in Plate 10. After R225 ond G156 werc removed from the strip and reconnected,
the vertical sweep froqueney remained at 40 C.p.s. during another humidity
testh .

o

q Loss of the video signal was also traced to faulty terminal strip
design. It wes found that this was coused by d.c. leakage of positive voltage
To the negotive bias supnly line feeding the video emplifier, It is believed
that this occurred in more than one terminal strip so that even though leakage
resistence in any single strip might not seriously affect the video signal, a
rmumber of leakages in parcllel would be sufficient to do so.

—



(r Swecep frequency chenge with temperature variation was 2L e.p.s. for
she virtiecal oscillotor and approximetely 115 c.p.s. for the horizeontal oscil-
lator. The humidity test had negligible effect upon the horizontal oscillator
frecuency.,

(s) The conversion unit was subjected to altitude tests at 2 temperature
of -30°C and equivalent altitude of 25,000 feet. The available test facilities
required the complcte transmitting equipment to be installed inside the test
chomber and sinec the transmitter was designed for a limit of 25,000 feet, the
test wos mode ot that value. The primary input was adjusted to 31 volts and
the eruipment turned on and off several times. Continuous operation was
checked over 2 period of 45 minutes with the primery voltage adjusted from 28
to 31 volts, No component breakdown wes observed during the tests, although
horizontsl bars (approximately 12) were noted on the monitor screen. These
oors were not present when the eouipment was later operated at +239C at seca
level., The bars reappecred when the temperature was reduced to -30°C at sea
level., This indicnted that possibly an electrolytic capacitor was becoming
defuctive after the altitude test, but since the bars disappecred at room
temperature the capacitor was not located. Except for the bars, the picture
guality was cood.

Vibration

(t) Results of the vibration tests are appended as a separate report.
COHCLUSIONS -

i Brsed on the results of the tests conducted, the Type CIX~594AF

conversion unit, scrial 45 was found to be in accordance with specifications
with the following exceptionss

(a) The focus coatrol was found to be critical in adjustment,
(L) The plate sunply voltage lead on terminel strip E102 is so placed

that if a long scrow is used at this point for holding the compass box, a
short c¢ircuit will result,

(c) Performence of the conversion unit under conditions of high temper-
aturc and humidity was poor.

ROCOM ENDLTIONS

L Based on the results of Leboratory tests, the Type CIX-594AF con-
version unit is considered to be satisfactory for use in Naval aircraft pro-
vided the following modifications arz m-de:



The focus control be made less critieal in ad justment.,

The plate supply voltage lead on terminal strip E102 be relocated
80 that =~ short circuit cannot occur,

Performence of the conversion unit unde

“nd humidity be improved to meet specificatio

T conditions of high tempera-
ns.,



G=L5-2(2)/FL2-1(672)

Aeport No. M1E5

[orl 0 0 Ty £ A

870-109/45 Appendix 1
13 June 1945

From: Shock & Vibrstion Livision, Code &70
T srersft Section, Code 310

bz 0In-59.4F Remington-Rand Conversion Unit (Serial

No. 5) — Vibration Test of - Report on.

Ref: (») PuShips Specification 134825c.
Engls

o \ 3 . i - ot

(& ing transmissibility oi mounts

THTRODUCTION

is recuested by Code 310, xlnf tion tests were conductecd on a
‘"toq-“.p Conversion Unit (Berizl No. 5) oa 16 lday 1945. The
~ecoro-nce with reference (2). This report presents
beervations msde of the mechanical performence of the
sts. The electrical performance oi the cquipment was
ives of the aircraft Section,

T e

2a The scuipment, “unported on c Robinson Lvistion Inc. mount
liodel HuX 331, Serial No. 9, was secured to the plzotiorm of the direct drive
vibration mochine, The Hul&ﬂu of the equipment was 50 pounds.

The cgui xwat woas subjouetid to yibration in 2 verticcl direction
lituﬂu of approximzbely 0.03" (total excursion sporoximetcly 0.06").

The L ;inility (ratio of unit cdisplacement to tuble displacenent) mees-
vremncnts vide for frequoncies between 10 =znd 55 c.p.8. and ar¢ shown
niottsd in enclosure {") Gusonancce ocecurrcd below 10 c.p.s. The frequency

v~z siowly chznged from 10 %o 55 c.p.s, and ruturnﬁo tp 10 e:p«S. 1n.0ne
minuts,. This ',dt wazg coatinued for 30 minutes, Bars!" were observed on the
coope ~t 10 c.p.s8., indicnbing slight clec Lrieal Gluturbman. Represcntatives

o

L the “ircraft Saction did not consider this objectionable.



C-L5-2(2) [F1,2-1(872)
Report No, M165
f70-109/45

Appendix 1 Cont'd

Log The cquipment was then subjected to vibration in 2 horizontal
vinne in a direction perpendicular to the front of the unit at an amplitude

or 0,03", Rescnance occurred below 10 c,p.s, The same procedure described in
paragreph 3 was followed, '"Bars!" were observed at 33 c.p.s.

Die The cquipment was subjected to vibration in 2 horizontel plane
in ¢ direction parallel to the front of the equipment at an amplitude of
spproximetely C,03", Resonance was observed below 10 c.p.s. The same pro-
codury doseribed in peragraph 3 was followed, "Bars" were observed at 18 c.p.s.
No cramnge wos obscrved as o result of the vibration tests.

COLCLUSION
6. Eicetrical tests which could be made during the vibration tests
indicated satisfactory operation of the equipment. Since the equipment also

S
withstood the tests mecheniecally, it complies with the reguirements of reference

(a)e

approved

Report prepared by

C, B, Crede D. H. Eschen
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{a)

BuShips itr to HRL 9134 - Aer. 2412 913ih of 3 March 1944,
NRL ltr Report C-F42-1/59(317:HG:LIG) C-310-51/45 dated 23 March 1945.

NRL Reoort C-F42-1/59(317:HG:11G) C-310-104/45(ame) NRL Bound Report
F-2519 doted 2 June 1945.
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MONITOR SCREEN - CONVERSION UNIT 23°C
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MONITOR SCREEN - CONVERSION UNIT 30°C
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MONITOR SCREEN - CONVERSION UNIT 50°C
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TOP VIEW
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BOTTOM VIEW
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SHOCK MOUNT
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