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HEMORATIDUM .

Prom: J.H, Praxlmr, NRL. representative to Comm. Unit 32-G in April

. 1952
To: Officer in Charge Comm, Unlt 32-G
Sd@j Video Reoeivor. Installation Heport on

ls This is & Navel Research Laboratory angineering réeport summarize-
ing certhin problems sssociated with the Comm. Unit 32-% instellatiomn .
of the HRL Video Receiver R-L6T7(XB-1)/ALR., This receiver, which

was developed by Code 3@&; WRL as & wide band intercept device, was
sont to Comm, Unrit 32~G for evaluation as an "§" and "X" band alter-
nate for the AN/APR<9 recelver in the AN/AFA-69 direction finding
system, installed in the P4iMly alireraflt ¥Wo. 124372, This method

of operating the AFA-69 ip intended ss an intercept assurance device
and was tried preV1eusly on an AD airoraf? at H.A.T.C. FPatuxent with
good resulis. The present installation in the PLM is to svaluate

the system's uwsefulness in ferret patrol work. A complete account of
the irstallation trials of the receiver may be found in the Haval
Resesrch Laboratory registered notebook No. T78ulil, this report bBeing

'meyaly s summary and description of the installation made 29 April

19)2& .

2, - In preliminary trials prior to 7 4pril no operationsl value was
derived from the Video Recelver due to an unexplained low sensitivity
combinad with exceptionally high powser frequency "hum" ploked up by
the set. The Comm: Unlt inmatallation and maintenance groups were
placed at a decided dlssdvantage not having been gupplisd with
gufficlent debtailed information congerning the problems of inatallage
tion or with quantitative porformance tests: About a2ll that could
be reported was bthat on the maintenance bench the redeiver worked
well receiving lowal GCA signals but in uha girereft it 4id not work
at all.

3 The NRL ropresentative staerted an installation checkout 7 4pril
finding first that the antefina ln use was open cireulited for the
grystal's d.c. grpund return current which accounted for the low
gonsitivity, 7Thie short was an installation requirement not made
clear to the Cémm. Unit, After cohangipg o & grounded system the
measured sensitivity was epproximately 50 dbm at "S" band and 40 dbm
at "X" baend, these flgurss are in line with the values obtained at
BRL., f%he method of messurement and accesptable values are given in a
paper prepsred by Code 3945, WRL. A copy of this paper is attsched bo
this report as Appendix I. At all times during the instsllation check
out the sentitivity was measured with crystals supplied by Code 3945,
Those calibrazted crystels will be lefd with ths Comm, Unit'a maintane
ance group for fubture reference,

e Tha'eansitiviﬁy pwobl@m having been oleared up the next problem
was the high "hum' levsl incurred when operating on bthe sireraft's
power supply. Hany csbling and wiring arrengements wepe tried but
none gave adequate suppression of the intarference, however analysls
of the results of these trials indicated thal the power fregquency
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(400 eycles) currents flowing on the input cosaxlal ocebling systen
were coupling to the input causing the interference that overrode
the compsratively weak erystal signal imput. All tests seemed to
indicate that high audio or video freguency currents cannct be zllowed
te flow cver the coaxial crystal holder. Bince in the system arrange=-
ment prescéribed by NRL the crystal holder is between the antenna
selector switch and the Video Rscelver it ig impossible to redidce the
currents on the holder to an acceptable value due to the heavy “ground"
currenta that are Clowing throughout the aircraft. Extras grounding
atraps and shielding 4id not sufficlently bypass thess ground currents.
Te cosplicets the situgtion it was found that In msny cages some of the
interference seemed to be induced in the coaxial sheath by magmetic.
coupling from nearby uables oarrjing heavy current, In the AP4-69
nose installation this type of couuling was 61u®@ti@ﬂ&lly bad,

Se The only pasﬁibl@ cure for the tvouhle seaemed to be the removal
of the c¢rystal helder from the high current cirecuitas and the%r agsocia~
ted ﬂl”h fields, YThe slimplest m&fhod of accomplishing this isolation
was to meke the cryebal holdvr“*ntprn&l component of the recniVer
Condequ&nfly a new input waz provided on the the receiver's front
panel which ia for r.f. instead of vidso, the eriginal input re-
maining intact in case some fubture application requires lBS use,

This new r.f input is very carefully bonded to the heavy panel

of the receivelr A UE-23 B/H female cable connecror was nade into

a feesd-thru by %w#g»&n& a large penel flange to iis borrel, This
flenge was bondsd to the fwont panel by seraping the pﬂiﬂt off and

‘bolting the flange and panel together with heavy stesl bolts. It

will be noted that in this type of feed-thru the braid of the RG-9A/U
cable iz not continucus thru the panel but e efifectively terminates at
the panels front face, Alsoc note that in *hla arrangement thoreare

& minimam of Cunneutors and asscciated peoor gfound_bond_

6. In most ;nsuallat¢0ns the inlat¢ng of the crystnl inside the
receiver is sufficient protection agalnst "hum" but if the "ground"
currents flowing in the inpul cebling systen are excessive, as in the
nose position, it is necessury t o wresort to more drasbtic measures.

A grounded. guarter wave stub (r.f.) placed directly behind the feed-
thru will often give sufficient protectlon but it was found after
meny trials that 1t was also neecessary to opens- cireult Lh& antenne in
the APA-69 nosz installation. This 13 a major modificaticn and should
not be abtempted without lsboratory and shop facliities. The AS=436
anténna in eircraft Wo. 124372 was chﬁug@u over at Commi, Unit 32-G

by the NRL repressnbtative but it should be replaced by one from NAL

as seon as posgible. Spot checkes show that 1t is down in gain by

2 to iy db, The thres-fold wodification of (1) placing the crystal
inside the receiver, (2) "grounding" the input cable's cenier conductor
at the recoiver iampub, snd (3) opsing the antenns eircuwit will, in

all cases checked so far, glve adequate protection sgainst the "hum",

7o The. sﬁys al holder which has a type "H" male connector at 1lts
r.f. end is screwed-to the auavber wave stub on the inside of the
veceiver and a short cable (RG-T71/U) with a UG~-260/U connector on one
oend and a spscilal right-angle connautow ou *hguﬁﬁhmr‘ﬁ?‘ua@d uetween
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the crystal holde. ... the video input of the resceiver sub-chassis.

To change from "SY band to "X" band it is only necessary to change

the crystal in the goaxial holder (IN32 for "3$" band and 18238 for

X" band) and change from an "3" to and "X" band stubi (The X"

band stub is belng sent back Lo Pﬁ, unbil andbher one is received the

gy uanu one should he used in 1its plaoe. Thig will ceuse poor reaults
6“00 snd 12,000 me.) The Videco Receiv&v 1noorrorat€nJ these

cnanwe is tk@ Rwué((XB-l)/ALR Mod. Ux Ser.#5 brought to Somm. Unit

32-3 April §. The cirenit of this racelvev 1g shown in Fig. 6 of

ﬁhis_report. The receiver wsas put in asrvice 29 April i$52 after the

installation modifications were worked out on the older Ser,#l

recelver.,  Ser.fl will be retursndd to HRL 2 May for modification

ewsluation by Code 3IOLE. FlLs. 1 thru 5 show the varicus confilgura-

ticns of eguipment using the Video Receiver that hiave been given test

flights at Comm. Unit Q»-G. Pig. 3 shews the "S" bhand inatallation

uglng the APA-6S with the Ber. #L Video Baﬂrlqer Tiis 1s the installa-

tion that geve the Cirst acceptable resgults in sctual cperation,

the Flight of 16 thru 21 April. Pig: 5 shows the 1n,tallarieu of

29 Aprii whirn s an "{" Band setun.

8, The flral problem ls one of reducing ncise coming from the
rotating Joint in the AS-[3k, "S" band, antenns assembly used in

the AN/AFAG9. This type of nolse is not e problem when the shorting
stub is placed in the reeeiver. This shub provides s path to
ground for the erysbal current keaping it off the rotebing jolnt

and also provides & low Impedance path to ground for stabtlc charges
set up by the joint rotatlon,
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