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ARR.1, ARR.2 REVISITED

The ARR-1 and ARR-2 doscripdons
5 this column have given rise w0 ome
comaneal from Lud Sibley of the Antique
Wireless Association, set forth s the
Sdchar. As one can imagine, aligamen and
testing of he then-movel sabsarricr rogelred
specitl equipment, A signal generasor had
10 o O the VHF camier &t vanous
frequencies over 200 mHz, then modulate it
with 2 sudcarmier on Vanows frequescies
betwoen S40 KNz 2ad B30 KNz, Photos of
that signal gescraior #ppodr noirby, the
TS-UAARR-2 pocuadle 1o oscillasor.

Baltery powered, this signal
poncraior 230 employed acom tubes a2 the
VHF frequencies, and a cavity sesonatos
See the mearby photos for the inlerioe
layout, incladeng the resonator in e hick,
under the acen wmbe. Note also the
calibrasion Curve on e Insiie cover, for the
subcamer frequency, <alled & IF. Lud
sends alosg 2 desripton of Bhe first
subcarner use in the Navy, It espioyod e
28" converter for the *RU" receiver in
naval aircralt (e nomonclatere evolved 10
ARR-1 laser). The “YE® Aircraft Homing
Sysieen provided 2 homing beacom for

MOTAlt carmers, as the very 10D ankdnns On
the bndge. Plares flew direcdy 2 on the
Do, and Py made a differcece = at Jeam
one muor dattie i the Pacific

After swocessful use on areraft
cumers, the beach hnding sysem evolved
in 1947, with 2 beavon whose nomenclature
was “YN." This beacon, aloag wilh 3 spli
Sigmal of Morse "A" (.+) &ad Morse "N" (-.)
from 2 shipboasd operaor, Iod the néag
caft o, Use of e wbcamicr feaure
permitied as mazy at W beacons at oace. It
3 2 hikely speculation that the ssbcamier
svilem provided deacons for baach Rndimgs
such as that at Noemandy. The first mes on
the daach ot op the beacoa, st 0 the
wbcarrier frequency for that Jocation st the
aading site. Then the ARR-] ¢onneciod to
& broadcast band recciver, of the ARR-2
alone, with Joop antennas, provided
uectional bearings for the anding cnaft
assgned 0 cach site. This sysiess is et
forth in detl, with illastrations, in Lows A,
Gebhasd, EVOLUTION OF NAVAL RADD-
ELECTRONICS AND CONTESLUTIONS OF THE
NAVAL NESSARCH LASORATORY, (Naval
Researsh Labomatory, Waskington, DC,
1979) a2 271 Y (coursesy of Lad Sibley),

Subcarner modulation first appeared
wn the late 19204 in the aborawcies of John
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ARR-1, ARR-2

Ladwell A. Sibley

44 B, Mais Street
Flemazgton, NJ 08822-1224
(P08) TE2-4894

I've just secn “Litle Acorsa”™ oy
im the CHRS Journa). Good sufi. Some
supplementary Bouphts come 0 mend.

The other guys ot 006N 1U0es, 100
1 rocently wnspeciod the schematic of &
Japanese VHF radar from faiely Rte 1= the
war « Type 140, if | romember £ight. s
front end used four "UN" - 954 acorn tubes
I've sten newdin-the-bon UN-9548 of
vistape made by Haachi. The British got
rasufactaning nformation on them, %00;
used some s VHF madars, but had groat
touble makang Uem I8 guanuty and
officially gave Bem up Or new equipment
circa 1940,

On the ZB hompiag adapeer: On
senies contained at least ZB-1 through Z8-4
before the device was refeppamied R
IVARR-I. The early ones ssad some weird
carly-style coax filtings for the amenans and
output; the lmer oacs, the unal SO289
"UHF" coanector. If you inspect a laler
RU-series recetver or an ARE, you'll sec on
wp Be two weds tha heid the Z8, |
belicve that the mads reasce for :nclusion of
a broadcast band recoiver i e Navy's
AN/ARC-S system was for companidility
with the ZH/ARR-1 ... entl] the AN/ARR-2
wvas developed 10 fit e ame momting
racks. The enclossd pages from the Navad
Bloctronies Lab official bistory cosmain some
pood detadl, if vague, shout the ZB

The old-time stoey adout the double
poduation sysem being “secure” is more
or loss radso-amatess eyth - yOu read it s

the old articles 12 CQ, et al., but that's u.
In this gmple AM-on-Am sysiem, 2
competent istercept operator tuncd 0 I
camier would hear mothang, a8 night bt
tusing down or wp TOO kH:r weuld bring =
the two sidebands of he “secrer” modulation
with Setr Information sgn. It the
isaercept operator had 3 paaorassc adapier,
he'd soe a umique head-and-shouiders patierm
immedistely: a camier st brtween two
weaker sdaands. e Japanese were
competnt in Bis arca; they developed a 200
mHz arborme search rectiver 5o detect
sigaals from the SD zir-wamang radar cn
U.S sshmannes, and sank a few with i,
The caly secunty that e ZB scheme
offered was tha it was basically lime-of-
sight,; an aircraft carmier oouwld brng s
planes dome withou! dreaking radio sileade
on HF

The R-UVARR-1 cosld be hosored as
being the first receiver desgaaiad usder the
iee-aew "ANT momerclsture. (Of Course,
there was 2 fosl-up: it was a comverses
racher han a complese receiver, and should
have been “CV.U/ARR-1I® or wome such,
50 it poes.)

On the ARR-2: the phote shows what
appears 1o be an interesting vasant (R-4X7)
with 3 remote channel-change mosar (7) sand
extra coanesior, Asshow, 1 enjoyed your
sixy! VLl W
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CO-AN-C8.28 3A.!

Section
Feragiophs 1]

HANDBOOK OF
MAINTINANCE INSTRUCTIONS

for

RADIO
RECEIVING EQUIPMINT
*AN/ARRA1
(INCLUDING INSTRUCTIONS FOR
TEST SET *TS.1/ARR.1)

PART 1
RADIO RECHIVING TQUIPMENT *AN/ARR-1

(SIMILAR TO *R-1/ARR.1)."

Mmodl&dqdmummmw
ooled

SPICIAL NOTICE

m-y.\'.-yznua-sm:.-.-unm.mu foe Ammy v, 3ad sie relerred 0 & Aumy
ialatiozs a5 Radio Receivisg Equipsest *AN.ARR-1. These equpmtats are stamped a follows:
FADIO RECKIVEX: Nawy Type No. CZEG5076, CIRD0%, or CW-L06 are samped “MODINID

RELAY: Navy Type No. CZE-20175, CZR. 29171, oe CW-29175 are sumped “MODIFIED 12 OR 2 VOLTS

(SIMILAR TO *RE.I/ARR-1)" oe, “MODIFIED 12 OR 24 VOLTS (SIMILAR TO *RI-IA/ARR1)™
electrnically Menucal, and are mwrchangeable 0 coom-
plete composent unie. Refersaces in dis book spply equally w theoe cquipmenia, except where ccherwine

SICTION 1
GENIRAL DESCRIPTION

1. GEINIRAL

Radio Recviving Equipment *AN/ARR & de
sigzad for us on alrcraft 3=d for operacion ja coe-
hmedoawhbwdm:hnlbm Radic
Receivieg Eguipmeot *AN/ARR.] ca be waed %
mub&wwuutmu*
dzu»mwmwmw
modalated by a slegraphically keyed radisfrequency
tigeal in the rampe of $40 1o 830 Milocyclen Thos wase
thes delivens the keyed-modulatics composant of the
tigmal 0 the iapes circuit of the commusication res

ceiver, where it b fusrdter amplifed sad coaversed izop
a0 audio-frequency sigaal The remlcing sudiofre-
quescy signal Is keyed in coafoamity with the keviag
present oo the madulation frequency of the seceived
sigzal The mage of s equipnent is a

40 0 70 =den ot an altirede of 10000 feee, widh
greacer ranges at higher alsitudes

2. COMPONINTS, DIMENSIONS AND WUHIGHTS,

& EQUIFMENT SUFPLIED «The following come
poseno ace supplied with Radio Rectiving Equipment
SAN/ARR.L:

CONBIDINTILSS )



Section | CONFIDINTIAL
Paregraph 2 CO-AN-28-28 SAY
Covmva. R
Quascy Nawo of Pow D pasipmy ~F
LR, fia flai
3 Bedo Secniver SRLIJARR L, low Mewasag SMTIAREL | W e % o % L6
bar with e sldites of & Tobes JANSS iunlled n
o ke,
o
Padio Receiser: Nuvy Type No. CIEA00TE, CIRFNOTE, oe |
CEM vemped “MODITIED (2IMILAR TO
CRAVAREAL ™ complese wih sne mewnting Sam, 4 tzhe
of Nuvy uype CRCIE or aqual, imliod (0 sochm.®
1 Maundag SMT-2/ARR] for Rads Regaver *R-1/ARRAL RWrIN W a3
1 Sip qoner. WNadnd am
1 Beiey OREUVARRL, loe Mosating SMT-LARRS,
or
Pelay sREZAJARR.L, o Macasag SNT M ARRL, Va2V La0
ar
Swihng Relay Navy Type No. CEENT), CERYL ™
CW2917T% smamped "MODINMD 12 o 24 VOLTS
ISINMILAR TO SR IVAREAN" snpions with sne mases
ing Saact®
or
fwinhng Reday: Nowy Trpe Noo CIEDNYE CERITN
ot CEINTL moged “NODIFIED 512 o 34 VOLTS
(SIMIEAR TO *REJAVAREIN" weplas s e
mownting base s
| Mawstng SMTVARR L e Retey SREIFARES o ldn, DR AT Y ale
*REIAARR L **
) Anienss SATA/ARK L indlading sne Flag TL20 1% by Qs
4 Moz LIV Zaneonr M ‘.:E
1 Plug PLNG (wend with wpen wiring w Radie Raviver diamarnr 144 LSL
*RAARRS),
| Plog PLIT (oed wih open winng 1w Reley SALL/ANN Samamr 1 uis
or Telay OREIAJARR. 1Y
Adspwr M1 el N 210
A Cable WCDA o¢ lomr pondacrnns thevral lar Tado Fom | Appesninasely an
resared awerey Cable BGAM we RGO 20 e langtt see 10
3 focke Cap MIGRA® Camerr |4y :::0
3 Seinck BAAS
Toad Weght &9
”
* The modled savy motiver incledem the monating bese sod tvo Secker Cape M-165 A I this seceivnr i furainbed inies.
of Radie Recover W I/ARRL Masating "MTI/ARRS aad 00 res Socker Cape MAEhA ol s de regeind,
** The modifed savy *thiys include the mownciag Dosa. [ sidar of hese palays i Tomished (onsead of Reley *XE-1/ARR-
or Raley oREIAVARR L, Mimadag "MTO/ARILY ol st be roqund
* Adipiar M-335 will be wod whawe 3 righoazgls conseczion of Mug PL2IP mon B¢ =ade
1 Cale WO SADA ¢ ot prodections tharesl lar Radie Trequescy Cadle RGE/T or RGALIN i spplind in belk
Typics! leagrhe are w folows
Astenas SAT-VARR] 10 Radis Recuiver ORI ARRS wovrvvnne . - wuiffor
Radio Retviver "RAJANE:L w Relay "REI/ANNK-L or Ralay OREIAVARN-L .o cannnnmee -3 fone
3 This cosiposest o fsanidhed fSom Alr wock, and durignaced by the tode weed 2B

Garpn
£ EQUIPMENT REQUIRED BUT NOT SUP SCRATEN, mast be supplied in erder 0 provide »

PLIED.—A cemmeaications equipmest cossisting of
Radio Campus SCR-26 (*) ec Radic Recviver BC
0460, which is part of Radio Reseiviag Equipment
" Averak thowe Iadicasn et Rals Compem
OGSMGO-;;:«W-!&“

yovpaais g o cvngu;::‘&ot

sre cxpable of receiving keyed i e
quenty mage of 540 1o 850 kiocydes. This recel
equipment mut be complete
cheding beadset and primary power wpply. In »ddi

2 CONFIDINTIAL



CONFIDINTIAL
CO-AN-08-25 Ba.7

toa 2 e sbowe. Radio Receiver BOCOULS gt be
sipped with Adapeor FTI10A sed Plug PLPY
far wpplyiag cpenatiag power w Radio Receivieg
Eguipment PAN/ARR.], (Sew fige. 18 and 22

A Gecode a2¢ b requiced but pot mpplied widh
ach oquipmens. These cands soe swailadie from e
COperasicas Oficer.

3. POWIR REQUIRIMEINTS.

Poser fo0 the equpmest iy supplied by 3o o
nuoiion adio moeiviag equipment. A voltage
wpply of I vola ac 0.54 smpere o 28 wolts ot 038
setpere and o plare voluage of 290 voles »¢ 12 millias
peses ace required

4. DISCRPTION OF COMPONINTS,
o RADIO RECTIVER *R-4/ARR L —The meceivee

@ 2owad In & bladk, coackle-Enisbed, recraagulsr metl
Obiot: which contiea oll e equipawent reqused w

AL ALE L .
_LRar e

e e LIS

‘w et Anmy

Figure 2clodis Rewsiver *RIJARLY, Loont View

tane, anplily, aod demaduisie the received tigaal sad
deliver the modcitica componest o the izpur circuit
of the communiaations receiver. The freat asd ress
peoth coouin the conrols and sockes w8 hows i

462
[3SCnET pa-ba)

CABani s v Y’Q}\ y
MET P i df{ "

_l-““.‘ .

J18% N KL 7

PocAgT ey

e L
ragd 1 (nta

s T
. u'-:/.b‘-c

e
Poanty sa-s i)

e )
L AL BN

Figure JomRodin Recviver *Re) /AR, Ruor View

Sectan )
Feragrophs 2-4

figeres 1 aad 3. Oz e fross are & rusiag Gal, = dial
lodh, and an snmansarimming adpanmens maried
ANT. TRIM. Tie cear pasel b3 3 groueding powt
aad Sve recepeacion .

A MOUNTING *MT-2/ARR:1.~The sountiag.
shown is Gpece |, coasans of a0 adesisess plate with
o moeotisg denils od four cossserssak Boles
Figeres 2 sad 3 show it sisached w the seceiver
Some mountingy do ot Goatria the nomenclirure
" MT.2/ARR.L" .

& REILAY *RE-I/ARR.1 (OR RELAY *RE.
JAJARRA1). «=The teay & oconstrwtoed of dack
Crathle-Saished menal Figuoe € s2ows the front of e

Lativma e wwee

'Anu-s AL FOR Y
AL ITEs (4 o)

faaTR NS

Figare S—Relay “RI-I/JARR-1 ‘ar "RETAJARR-D),
feant View

telay and the nameplase. The rear, shewn ia figure 5,
bas theee receptacies and twe biading poso (many of
the modified Navy equipmeca have cely ose biading
posz). The wp of che selay 2as a3 input aligaing o

Juiimant

v -
st

Figuee S—Reloy *RE.IJARR-T (o *RE-TAJARRIL
Bear View

4 MOUNTING *MT-V/ARR-L~This souaiiag
shown iz fgeee 1, consaw of an avmvaem plate with
fose mouating dealls and fewr cuniemvunk beda. Ia
figorcs € and § ik b shown amached 10 the setary relay

CONFIDENTIAL 3
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