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HE RADIO ENGINEERING LABORATORIES takes pleasure in

g off éring this, its first catalogue, 2nd Edition, to the fraternity of radic

~  amateurs and experimeniers. During the past few years the transmitiing ama-
tewrs have been seriously hampered in the building of short wave sations due o
the inability of purchasing modern equipment. REL now offers a complete
line aohich will satisfy all,

REL iz proud of its apparatus which it kas developed, and is solicilous
of ifs reputation: and in line seith its policy it will be glad to have called ta its
attention any defect in malerial or workmanship which may be noted by the
purchaser, It is the aim of REL to serve the radio amateur, and Lo estoblish
its trademark as a symbol of qualify.

Keep thir loose-leaf booklet up-lo-date by inserfing the timely bulletins
which are insued periodically. ' el

RADIO ENGINEERING LABORATORIES.

st Edition, November 1, 1926,
2nd Edition, March 1, 1928.
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SHIPPING INSTRUCTIONS
Tell us exnctly how goods are to be shipped. Unless imstructions are -
received we will use our own judgment, choosing thé quickest and chenpest
roualbe.
PRICES

All prices are subject to change without notice. We are govemed by
conditions in the market and our prices will vary accordingly,

TERMS
Our regular torms are 30 days NET, or 2% discount for cnsh in ten
days. We will open ledzer accounts for rated or properly recommended
merchants only, If you have mo account with us and wigh o gel prompt
shipment on first order, we suggest that you allow us to ship C.0.D. and
al the same time send us references.

. 0. D. SHIPMENTS
We will make C.0.D. shipmenti without deposit snly to persons known
to us. To new purchasers we will make such shipments only with deposi
of 256 on the order. We do not ship any npecial apparatos on E‘-SD
basis. Be #ure and sccompany remittances with enough to cover bmns-
portation charges. We will refund any overpayment.

LOS5 OR DAMAGE IN SHIPMENT
We take the greatest care in packing and shipping orders.  Our respon-
sibility ends when we deliver the shipment to Express Company, the
Post Offics or the Railroads.  File claim immedistely for any shortage or
darnnge in transit and if you deaire we will furnish any papers and nssistance

necessary.
RETURNED GOODS
We will correct-and he responsible for any errors that we may make ~
in shipping. We will not accept from the camier any goods returned with- -
out our consent.  Thin rule will be ndhered to Wwithout venation. 3
5 _ , @
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10 WATT HARTLEY TRANSMITTER KITS
METAL ENCASED TYPE—CAT. 205

The REL Out. No. 206, 10 walt Hartley transmitting kit
will be found advar for am rs who desire a com-
pact, completely lhlelded low power telegraph transmitter.
The type and size of the power supply depends upon Lhe
characteristice of the tube used. Any type of UX base tube
may be used providing that the correct plate and filament
voltages are supplied. The plate supply may be derived from
dry or storage batteries; a half or full wave rectifier or a
small motor generator unit. If slternating eurrent is available,
the most economienl source of supply would be n hall wave
rectifier with an adequate filter system. In most cases where
such a power supply is availuble it will be a simple matter
to use a small filument transformer for henting the fila-
ments, This transformer may either be part of the plate
transformer or else s scparate unit. The REL Cat. No. 185
power supply unit is ideal for operation in conjunction with
this 10 watt transmitter. Data on this power unit ard also
on motor generalors ean be found elsewhere in the REL
catalogue,

Various parts supplied have been designed to conform with
the modern swmateur radio requirements. The tank con-
denser Is of larwe capacity so ax to Incorporate all [eatures
of the high C eireuil, thus preventing creeping. key chirps
and frequeney varintions by swamping out the internal ca-
pacity effeets of the tube. The transmitter frequency will
thus be rigidly held. Furthermore, the spreial tank con-
denger employs a #mall movable espacity which allows the
gpread of each band over the entire dial seale, Both of
these condenser features are highly desirable and an wmost
absolute necessity for good results,

Three new type ribbed space wound plug-in colle are sup-
plied with emch kit. These cover the following frequency
ranges:
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INustrated here is the schemnatic wiring dlagram of the
Cat. No. 205 kit. This shnws how the kit may be connected
up in the eonventinnal shunt feed Hartley eircuit. When
thie kit is uvsed as an oscillator it I8 advisable to use the
dingrams shown above, llowever, when it is used as an
amplifier preeeding nnother osclllator such as in a master
oscillator power umplifier eireuit, it would be advisable to
employ the series feed circult shown on the following page.

Coll type “C"— 4200 K.C. to 3300 K.C.
Coil type * i . o 6800 K.C,
Cail type “A"—14800 K.C. to 13800 K.C.

Additions] colls to cover other channels may be purchased
separately,

For maximum results wse a UX-210 type tube with T4
volts on the filament and between 850 and 450 volis on rhe
plute. When these transmitters are used with this tube and
the power vating specified, they should vasily be able to
vover ranges up to 2000 miles, It is diffieult to give an
approximate range of the trunsmittér due to the muny
varying local conditions. However, similar transmitters
have been reported to have operated stations 3,000 and 4,000
miles away. Due to the compactness and thorough shiclding
of this set, it will emit consistent, steady signala.

The complete trunsmitting kit is supplied with a neatly
finished metal case measuring 13~ 9% front x 10" deep.
Net weikht of transmitter kit, Cat, \u. 206 is 15 pounds.

* * L

The following parts are furnished with each REL Cat
No. 206, 10 Watt Coupled Hartley Transmitter Kit, The kit
may be purchuscd complete or else any individual paris may
be securvd separately.

Circuit

Symbaol Deseription of Parts Price
I—REL Cat. No. 206 Metal case with re-
movable eover (finished in black crystalline
lIndquer)l | iSiE e e e e v A e T $6.50

Size—9* x 13" front x 10” deep

1—REL Cat. No. 206 Aluminum Front Panel
Drilled and engraved (finished in black erys-
talling. JREQUERY s oas i crrvirnavrinrastali s 3.00

Size—8" x 137
1—REL Cat. No. 205 Engraved bakelite rear
terminal strip supplied with five connection
serews and two mounting brackets.......... L.oo
1—REL Cat. No. 206 Five ply veneer base-
board finished in dull bluek lacquer. (Fit-
ted with copper ground plate)..........ovun 1.00

L1-L2 1—REL Cat. No, 240 Transmitter coil Type

C covers 3300 K.C. to 4200 K.C..\\\ovnvnns .00
L1-L2 1—REL Cat. No. 240 Transmitter eoil 'Tme

B covers 7500 K.C. to 6300 K.Civvvvrvununs 3.00
Li-L2 1—REL Cat. No. 240 Transmitter coll Type

A covers 13800 K,C. to 14800 K.C.......... 3.00

1—REL Cat. No. 183 Transmitter coil base. . 2.0
C1 1—REL Cat, No. 181D Antenna Series vari-

able condenser 210 mmid.......co0ivianeons 4.50
Cc2-C3 1——REL Cat. No. 187F Primury tank variable
onds with epecial movable vernier for
ing full tuni scale d for e.nch
amateur band 100 mmfde. ..ooviaa., PPN 6.50
- 2—REL variable condenser knobs 40c each.. 80
4 1—REL Sangamo Cat. No, 150 type "K' grid
blocking condenser 2000 mmfd...... ... &0
(3 1—REL Sangamo Cat. No. 150 type VK
plate blocking condenzer 2000 mmid.... v\, W50
C6-C7T 2—REL Sangamo Cat. No. 150 pe “K"

ty
filament bypass condensers 2000 mmid. @
B0c ench ......ees PR L00
RL IL:-]‘REL Kroblak 5000 ohm t.nmsmltl.mn grid

A N 1.00

RFFC 1—REL Cat. Nu. 13'2 Radio Frequeney Choke 110
M1 1—REL Jewell model 136, 0-100 DG milliam«

pere plate current meter......ceesrreersrs 7.00
M2 1—REL Jewell mode] 165, 0-1 ampere Thermo

coupled radio frequency antenna meter..... 12.00
v 1—REL UX Baseysocket Cat. No. 122....... 35

2—Posts ("ant, & cnt.") with insulating

L e R R - 1T 30

1—REL Cat. No. 205 Hardware (Includes
necessary mounting screws, wire, e1e.). . vuas W50
1—REL Cat. No. 205 Assemblying, building
and operating instruction booklet........... 100

TOTAL COST OF PARTS......c:s-:. $59.55

Cat, No. 205, 10 watt telegraph ‘transmitter kit complete
(this includes all parts listed above) kit price when pur-
chased SOmDIEte. .. iiidensissnasisnbrih saenvisas e nrweBodii

The Cat. No, 2056 kit muy be purchated completely assembled,
wired and tested. This work fs done under the supzrvision
of capable instructors and engineers at our Laboratories.
Additional charges for this serviee...........e00...518.00
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75 WATT HARTLEY TRANSMITTER KITS
METAL ENCASED TYPE—CAT. 206

The REL Cat. No, 206, 75 Watt Hartley Telegraph Trans-
mitter will fulfill all the requirements for a medium pow-
ered, efficient and modernly designed telegraph transmitter.
This kit employs the UIX852 tube. Plate supply may wbe
derived from rectified AC, motor genmerator or any other
source capable of delivering pure DC, The filament may be
heated from a 12 volt storage battery, from a filament
transformer or from & 10 or 12 volt motor generator.

The REL Cat. No. 172 power supply unit, is recommended
for those having 110 volt, 60 cycle alternating current avail-
able. The motor generators shown on page 1TA will
also be found very satisfactory for power supply.

The finest mvailable parts are supplied with this kit. This
includes two large Cat. No. 149, type K condensers,
one of which is used for tuning the primary cireuit and the
other for the antenna circuit. The transmitting inductances
are the well known REL flat wise wound on glass units,

The purchaser has an option to select whether he desires
two Cat. No. 127 type S units or two Cat. No. 127 type L
units, The 8 units are p designed for the 14,000
and the 7000 kilocyele bands, whereas the L units are mainly
for the 8500 KC. band, although they will nlso wvery nicely
function in the 7000 KC band. Therefore, when ordering an
REL Cat. No. 206 kit, be sure to specify the type of in-
ductance or else the frequency band on which the transmit-
ter is to operate.

The plate and grid fixed condensers have a 5000 volt DC
rating which is more than enough to insure a large factor
of safety. Likewise all the other material employed has
been carefully selected and tested.

The Cat. No. 206 kit when used with an efficient power
supply and operated under favorable conditions can be de-
pended on, to transmit over many thousands of miles. It
will emit a steady clean cut signal of very pleasing tone
character. TFor telephoning purposes the circuit may be
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The illustration above is a series feed Hartley ecireuit
adaptable to power amplifiers which are fed by separate
oscillators, If a 75 watt Cat. No. 206 kit is to be used as
an oscillator and directly connected to the antenna it is
advisable to employ the shunt feed Hartley civeuit shown on
the previgus page.

The binding post marked “M" is connected to the plate
output of the preceding tube which may be an oscillator or
another amplifier,

keyed in various asdvantag pl Probubly the best
of these is in the center tap lead of the filament transformer.

Due to the convenient design of this kit it will lend ftself
for use in the Master Oscillator Power Amplifier eircuit.
It may be used as an amplifier which is being fed by & 7.5
watt oscillator tube, which in turn may be controlled by =
crystal stage if desired. The total shielding of this unit is
a great help in eliminating many difficulties in neatralizing
an amplifier stage, This kit may be advantagecusly used
ns an oscillator to feed a tube of higher rating such as a
250 watt stage. This 75 watt Hartley will constitute & very
efficient telephone transmitter when connected to a 75 watt
modulator unit. The quality and steadiness of such & com-
bination ean be very favoranbly compared to that of many
of the present day broadeasting stations.

This transmitter kit is supplied with n neatly finishes
metal case measuring 9" x 10” front x 16" deep.

The mnet weight of this transmitter kit Cat. No. 206 is
32 pounds,

L3 L *®

The following parts are furnished with epch REL Cat.
No, 206, b‘iﬁ Watt Coupled Hariley Transmitting Kit. Ths

kit may ed complete or else any Individual parts
may be secured separately,
Circuit
Symbol Description of Parts Price
1—REL Cat. No. 206 Metal case with re-
movable eover (finished in black erystalline
IMOQUEE) | covitiseniibs vt st e R . §12.00
Size—9" x 19" front x 19" deep
1—REL Cat. No. 206 Aluminum Front Panel
Drilled and engraved (finished in black erys-
talling | JaoQUEr) . ees vewins s we g oree s nney e 4.50

Size—8" x 197
1—REL Cat. No. 2068 Engraved bakelite rear
terminal strip supplied with five eonnection
serews and two mounting brackets......... 1.20
1—REL Cat, No. 206 Five ply veneer Base-
board-finished in dull black Iascquer. (Fitted
with copper ground plate)........ooveivnnss 1.70

L1 1—REL Cat. No, 127 transmitting coil for
antenna eircuit. (Single unit).....ccovveee 5.50

L2 1—REL Cat. No. 127 transmitting coil for
primary circult (single unit)......cconoee o 5.50

When ordering kits be sure to specify
the frequency channel on which the
transmitter is to operate so that the cor-
reet inductors may be supplied.

C1-C2 2—REL Cat. No. 140 type K transmitting
variable condensers (Antenna and primary
xR L T o na e es 35.00
2—REL variable condenser knobs @ 40e each 80

Cc3 1—REL Sangamo Cat. No. 160 type T grid
blocking econdenser tested G§000 wolt 2000
o e e S e e e S P T 2.00

C4-C5 2—REL Sangamo Cat. No, 160 type K fila-
ment bypass condensers, 2000 mid. @ G&0c
L R e e P g e AP T e e 1.00

6 1—REL Sangamo Cat. No. 150 type T plate

blocking econdenser tested G000 wvolt 2000

e T o eain e b 2.00
R1 1—REL Ward Leonard 20,000 ohm grid leak

Cat. No. 143 B i ek AR o 6.15

1—REL Cat. No. 132 Radio Frequency Choke 1.10
1—REL Jewell model 185, 0-200 DC milliam-

pere plate current Meter...oueeveisvenssenrss 7.00
M2 1—REL Jewell model 165, 0-2 ampere Thermo

RFC
Mi

Coupled radio frequeney antenna ammeter.. 12.00

v 1—REL Cat. No, 129 UX-552 Holder....... 2.50
2—posts (“ant. & ent.”) with Insulating

BEOID: Sisaicesanen R, A A A o e B e 30
1—REL Cat. No. 206 Hardware (ineludes

necessary mounting screws, wire, ete.)...... W50
1—REL Cat. No, 206 Assemblying, bullding

and operating instruetion booklet........... 1.00

TOTAL COST OF PARTS........... $101.75

Cat. No. 208, 75 watt Hartley Radio Telegraph Transmitter
Kit complete (this includes all apparatus listed above) Kit
price when purchased eomplete...ovveverivevenanen $£94.00

The Cat. No. 206 may be purchased completely assembled,
wired and tested. This work is done under careful super-
vision at our laboratories.

Additional charges for this serviee.....covveiiunins $38.00

At e i
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LONG ISLAND CITY, N. Y, U. S. A.




10 WATT TUNED PLATE TUNED GRID TRANSMITTER KITS
METAL ENCASED TYPE—CAT. 207

The REL Cat. No. 207 10 watt tuned plate-tuned grid
tranamlitting kit is of modern design and conforms to the
latest demmnds on amateur transmitters. It will perform
efficiently and consistently in the new amateur bands as
allotted by the International Radio Conference, The various
component parts are of the highest grade and have been
designed to fulfill the eritical demands of modern transmit-
ters wlhlch are Lo operate in narrow congested [requency
channels,

Any type of UX base tube may be employed providing the
correct plate mnd Alament volinges are applied to the tube
used, Power supply for this kil may be obiained from a
number of “B" batteries connected in series; n hulf or full
wuve rectifier operating from AC source or A molor gen-
erator unit which mny be driven from AC or DC source
depending upon the primary power supply available, If 110
volt, 60 eycle, alternating current is available, a very
efficient combined plate and Fflament power unit may be
used by connecting the REL Cat. No, 185 AC power unit to
thie transmitter. Dats on suilable motor generators will be
found elwewheére in the REL catalogue.

Some of the outstanding features in this new mndernly
designed transmitting kit are the specially constructed REL
high frequency wvariable condensers. These are of rugged
eonstruction and will el!minate many of the troubles found
in previous transmitters which have employed inefficient,
unstable tuning econdensers. F\!rtherrnnre. the mwin [re-
quency control | v a | large eapacity semi-
variable tank condenser shunted by a very small movable
eapacity thereby gaining the benefit of having both a high
C plate elreuit and at the same time also having a moveble
tuning eontrol which will spread euch of the amateur bands
over its entire scule,

Three sets of new type one plece bakelite form plug-in
coils (6 coils) mre supplied with this kit. They cover the
frequency ranges specified under the deserviption of parts.
Extra coils to cover other channels may be purchased
separately.

For maximum power output it is recommended that the
UX-210 type of tube be used. The plate supply should not
exceed 450 volts when the filament receives 714 volts. Using
this specified power rating, considerable distunce will be

ANT

gl
4
&

‘c- tr ”Fj_l"-'; I
i . | F'Ef";

—
=
Y
-

) &
SR vy s
Wiring diagram employed In the Cat. No. 207 and Cat.
No. 208 kits, Connections are shown for connecting the
filament to center tap AC tranaformer. Other methods of
filament heating may be employed. providing necessary
changes are made,

covered, The actual transmission depends largely upon the
loeal mbsorption factors such as metallic wubjecta which tend
to absorb the radinted energy. Similar transmitters have
performed under average eonditions and have transmitted
over severnl thousand miles. The use of a plate supply
which gives a pure DC or as nearly & pure DC as passible
Is & b'g factor in the distance the transmitter will cover.
This transmitting kit is housed in a neatly finished metal
ease which affords complete shitlding. This ecase is supplied
with & removable top which allows quick inspection of the
interior. This case measures 9% x 19% front x 10" doep.
The net weight of tr tter kit Cat. No., 207 is 22 pounds.
. a

The following parts are furnished with each REL Cat.
Na, 207, 10 Watt Tuned Plate-Tuncd Grd tranemitter kit
The kit may be purchased complete or any individual parts
may be secured separalely.

Circuit

Symbol Description of Parts Price
1—REL Cat. No. 207 Metal case with removable
cover (finished in black erystalline lacquer $8.80

Size—9" x 19" front x 10" dacp.
1—REL Cat. No. 207 Aluminum front panel
drilled and engraved (finished in black crys-
Glling FRemuEr) o e s s s h e aa e as aaln 4.50
Size—9" x 197
1—REL Gnt. No. 207 Engraved bakelite rear
terminal strip supplied with five connection
screws and two mounting brackets.......... 120
1—REL Cat. No, 207 Five ply veneer base-
board-finished in dull black lacquer, (Fitted
with eopper ground plate).....coverivnsnenens LdA

L1-L2 1—REL Cat. Mo. 241 Transmitter co.l, Type
C covers 3300 K.C. to 4200 K.C. (Plate and
T Y SRR S e R e e 3.00

L3 1—REL Cat. No. 241 Transmitter coil, Type b
covers 3300 KC to 4200 KC. (Grid coil)..... 3.00
L1-L2 1—REL Cat. No. 241 Transmitter coil, Typs
B ecovers 6800 K.C. to 7500 K.C. (Plate and
antenna €oil8) .....cevrrercerrasssarrsessses 300
L3 1—REL Cat. No. 241 Transmitter eoil, Type
E covers 6800 K.C. to 7600 K.C. (Grid eol). 3.00
L1-L2 1—REL Cat. No. 241 Transmitter eco'l, Typ2z
A covers 13800 K.C. to 14600 K.C. (Plate and
antenna eolls) ....veinine S
L3 1—REL Cat. No. 241 Transmitter soil, Typ2
D covers 13500 K.C. to 14600 K.C. lGr’d cml] 3.00
2—REL Cat. No. 183 Transmitter coil bases o
e A ST S e S i
c1L I—REL Cat. No, 181D, antenna series variable
condenser 210 mmfd. .......cccciivnininnnes 450
C2-C8 1—REL Cat. No. 187F plate tank condenser
with special movable vernler for obtaining full
tuning scale spread for each amateur band... 650
C4 1—REL Cat. No. 181C Grid tank variable con-
denser 100 mmid. .occvavnvnesaassnnscrsascs 450
8—REL variable condenser knobs @ d0e each 120
Cb 1—REL Sangamo Cat. No. 150 Type K grid
bloeking condenser 250 mmfd.....oevnvirnnns Ab
Cé-C? 2—REL Sangamo Cat. No. 150 Type K fila-
ment bypass condensers 2000 mmid. @ 6&0e
c8 1—REL Sangamo Cat. No. 150 Type K plate
blocking 2000 isvsean, 50
R3 1—-‘REL Kroblak 5000 ohm transmitiing grid
leak 40 watts ..... e ]
RFC 1—REL Cat, No, 112 Rlldlo quuenr:.r Choke 110
M1 1—REL Jewell Model 135, 0-100 DC mill’am-
pere plate current meter,.....ovvvvevnsnnnrre  T.00
M2 1—REL Jew:ll Model 165, 0-i ampere Thermo
Coupled radio frequency antenna meter.......
v 1—REL De Jur UX type Base Socket........ A3
2—Posta (“ant. & ent.””) with insulating str'p .30
1—REL Cat. No. 207 Hardware (Iincludes nee-
essary mounting serews, wire, ele.).. . ouiian 50
1—REL Cat. No. 207 Assemblying, building
and operating instruction booklet.,.......... 1.00

TOTAL COST OF PARTS.............. $79.50

The Cat. No. 207, 10 wait T.P.T.G. telegrraph  transmitter
kit (this des all apparatus listed above).
Pﬂoe — ]

The Cat. No. 207 kit muy be purchased tel
hled, wired and tested. This work is amnmpliahed in our
lsborator’es by eapnble workmen and upon eompletion,
the set Is tested under actual operating eonditions.

Additonal charges for this servicg...c.ceveveeense-..§26.00
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75 WATT TUNED PLATE TUNED GRID TEANSMITTER KITS

METAL ENCASED TYPE—CAT. 208
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10 WATT TELEPHONE & TELEGRAPH
METAL ENCASED TYPE—CAT. 209

The REL. Cat. No. 209 transmitter fulfills all requirements
for a reasonably priced, low powered high frequeney radio
telephone and telegraph unit. It is a combination of a
single tube Hartley oscillator with a single tobe Heising
modulator, The set is s0 arranged that the oscillator may
be used independently for straight CW telegriph transmis-
slon or else both tubed are operated together for telephony.

An ideal set for the amateur who desires simplicity in
tuning and adjusting and yet appreciates a transmitter whose
note and modulation can be favorably compared with that
of high powered sistions, Only the finest parts, subjected
to many critical tests have been incorporated in this ef-
ficlent little set, thereby making it adaptable for use in any
location irrespective of the elimatic conditions.

Any type of UX base tube may be used providing that
the eorrect plate and filament voltages are applied. For
maximum results UX-210 type tubes mre recommended with
% volts on the filaments and between 350 and 450 volts on
the plates. Filament supply may be secured from dry or
storage batteries or better yet from a small filament heating
transformer (alternating current must be available). The
plate supply may be obtained from a quantity of 45 valt
“B" hatterles eonnected in series; from a half or full wave
rectifier ; or from a smell dynamotor or motor generator
unit. A very eompact and inexpensive filament and plate
supply source it the REL Cat, No. 185 power unit. This
furnishes AC for the filaments and good clean DG for the
plates. Data on n suitable motor-generator is given on page
17A of the REL ecatalogue.

The set is supplied with three coils which are designed to
operate in the three populnr amateur bands, The ranges
they ecover are specified under the description of parts.
Additional coils to cover other channels may be purchased
separately, The new REL high frequency itype varisble
condensers are supplied. One iz used for tuning the an-
tenna cireuit and the other for tuning the primary eireuit.
This latter condenser is the new
gemi-variable tank type which is
shunted by a small vernier con-

Cirenit
Symbal Description of Parts Price

I—REL Cat. No. 200 metal ecase with re-

movable cover (finished in black erystalline

lsequer) .. ...... ot sy $6.50

Size—0" % 18% front x 107 deep

| —REL Cat. No, 200 aluminum front panel

drilled and engraved (finished black erys-

talling Iaoauar) (i e a e v e s 3.00

Sjze 9" x 187

1—REL Cat. No, 200 engraved bekelite rear

terminnl strip supplied with 8 complete eon-

nection screws and two mounting brackets. . Loo

1—REL Cat. No. 200 five ply veneer basc-

board finished in dull black lnequer (fitted

with copper ground plate)...c.veevs ver. .. 100
L1-L? | —REL Cat. No. 240 tranemitter co.l, typo

“C™ eovers 4200 K.C. to 3300 K.C.oovuvnunn. 500
Li-L2 1- REL Cat. No. 240 transmitter epil, typs

“B'" covers Ti00 EK.C. to 6800 K.C........ AL 3.00
Li1-L2 1-—REL Cat, No, 240 transmitter coil, type

“A' covers 14,600 K.C. to 13,500 K.C....... 3.00

I—REL Cat. No, 183 transmitter coil base. . 2.00
C1 1—REL Cat, No. 181D antenns series variable

condenser 210 mmfd. ......co0vezcies 4.50
C2-C3 1 —REL Cat, No. 187F tank condenser with

special movable vernier for obtaining full

spread of each amateur band—100 mmfd.... 6.50

2—REL variable condenser knobs—40c¢ ench, B0
C4 1—REL Sangamo Cat. No. 150 type “K" plate

blocking condenser 2000 mmid...... - 50
Cb 1—REL Sangamo Cat. No. 150 type "K" m’id

condenser 2000 mmfd. ...... e ST 50
C6-C7T 2—REL Sangamo Cat, No, 150" t.yne K filn-

ment by-pass condensers, 2000 mmfd.—G0e

GRCh . ...ens 100
M1 1—REL Je\ae]l modul 135‘ 0-.2(!0 DC mIlllam-

pere current MEtEr . .....ivieinesaes 7.00
M2 1—REL Jewell model 165, 0-1 ampere l.hermn

coupled RF antenna meter............ al 12.00
R1 l-—-REL Kroblak 5000 ohm grid leak. .. ..... Lo
R2 REL Daven 100,000 ohm resistance.,... .50
RI'C I --]REL Cat. No. 132 Radio frequency choke

col PRI e e e e e N o8 R 110
Tl 1—Acme type A8 modulation transformer., . . 5.00
SW 1—Carter model No. 110 improved power

fillument switeh ............. 5
X1 1—Aeme 114 henry 150 mil. cunsl,s.nl. current

CHORE vy ivs vrriae s oo S AL B o o i al I 4.00
J1 1—Pacent type 65 m;cmphune I . o eiwinins 65
J2 1-—Pacent type 62 key jack..,.......ie0.. .65
V1-¥V2 2—REL UX base sockets Cat. 122, 35¢ each W0

2—Posts (“ant.” & “ent.") with Insulating

BERIDY o saises g A0

1—Package Cat. No. 908 hardware (includes

necessary mounting serews, wire, ete). ., ... 50

I—REL Cat. No. 208 assemblying, building

and operating instruction booklet........... 1.00

TOTAL COST OF PARTS.......ccunus sﬂ 45

Cal. No. 208—10 walt radio telephone and telegraph trans
mitter kit te (this includes all parts listed above)
Kit price when purchased complete................. $68.00
The Cat. No. 200 kit may be purchased completely assem-

3 fine tuni d effec- ewr bled, wired and tested. This work is done under careful
:l::-r:-w:nrfnfdmgenfm:hgg h:ﬂd eTho - L observation at the Radio Engineering Laboratories. Addi-
large tunk cupacity adds additional ‘ tional charges for this service..............00e0.... 824,00
stubility to the oscillator by em- o = m-'c
ploying the well known high C = e _ it
factor. The narrowing of the am- W

atour frequency channels made it
neeessary to spread out the tuning
range, not only in the receivers but
algo in transmitters. That is why
this little transmitter mey be con-
gidered modern and efficient in all
respects, This transmitter will have

a telephone range of approximately
5 to G00 miles and a straight CW
telegraph range of from 50 to 2000
miles. It is difficult to give con-
cise information on the range of
the transmitter as the effecting
elements vary so greatly.

This transmitting kit is supplied
with a mneatly finished metal case
measuring 18" x 107

9” front x

deep., Net weight of transmitter
kit, Cat. No. 208 is 18 pounds. wraph kit
The following parts are furnished sion,

witnh each REL Cat. No. 208, 10
watt telephone and telegraph kit
The kit may be purchased complete
or else any individusl parts may be
pecured separately.

Sehematie wiring dingram of the REL Cat,

(o)
%

wo

e o
=

No. 200 10 watt telephone and tele-

Jacks are provided for sutomatieally controlling the types of transmis-
When the key plug is inserted into Jack "J2" and the filament switeh “'SW"
is turned on, only the oscillator tube lights, making the eet ready for straight CW
telegraph transmission.
phone plug into “J1" automatically lights the filament of the modulator tube V2"
and puts the set in readiness for voice transmission,
to facilitate the operation of this modern transmitter,

Removing the key plug from "“J2" and inserting the micro-

Such features go a long way

=
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AMATEUR “DE LUXE"” RECEIVER KIT

EMPLOYS SCREENED GEID RF DETECTOR BECEEENED GRID
FIRST AUDIO (WITH TONE CONTROL) AND EECOND AUDIO

Thia ampteur who deaires & rescdver with wimast - H:I'H-l'
writl n-rmlJ.-llllsl:I Wil Tl ket Uul HAEL L'll:. }\-Ih ZEY 7
Lmxe™ pat fuldlle ik mor = It Inunr-
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TUNED TEAK .M.-h'll:l AMPLIFICATION amplrys &
sermmn grid tube bn coniunetion with o speciel bigh imped-
snes pir ¢hoke which ks fonml by foar sosdievre  The
amdio dyvilsn may thuos bu penked Bt Aned, 1009, 809 o 2
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reaefvar will gl wnil nosuratedy  shifi the gorral
point. There %5 & il in delne thin. Trr it 'ﬂlh an-EEL
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parchased complein £ i aohl i & @dight redoetbos,
REL Cat Na 217 eosaplete’ M. coveoevarsre s Porbon BRE0
The HEL Cat. Mo, ZIT Bt muey Bba pa san=slihd,

wired prad lmiled, This work |s doss ot omr Laborataries
umder  pompatant rn'rnrvllhu-. Addstiemul w fae ihie
Ervime, Tk ..o sicsasammigidmbynpdh . fnan

Thls shows iha wirine l
dimgram wmplored La tha
Cat. Mo, #17 ki Meis
thet essdenser =CET I8
ihwn wmply. Howaver,
tn penlliy thls undl e
prieen  four  eomdcmeecs

1

whizh sre psairollel by &

fosir polnd swikteh, This
eanirnl allows the mudle
rpwtam bs peak et 5690,
1004, B00 mad 200 epelan

;I, 0
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75 WATT MASTER OSCILLATOR
POWER AMPLIFIER TRANSMITTER KIT

METAL ENCASED TYPE—CAT, NO. 222

The Master Oscillator Power Amplifier type of transmitter
is in many respects superior Lo sets employing only one tube
as an oscillator whose output is fed directly into the antenna
system. The M. O. P. A, insures steady signals, which are
not affected by santenna swinging or other similar disturb-
ances which tend to alter the frequency of directly connected
oscillators. In short, the M. 0. P, A. eircuit may be favor-
ably eompared with n crystal controlled set. It possesses
the added advantage of being readily accessible to any fre-
quency within its range, whereas the crystal controlled wet
is limited to the fundamental and harmonie frequenecies of
the crystal.

The REL Cat. No. 222 M. 0. P. A, kit will fill the require-
ments for a medium powered Short Wave Transmitter suited
for CW telegraph transmission. Phenomenal distances have
been covered with this set. Some of these have consistently
exceeded 5000 miles., The set is designed to use one UX-210
as M. O. tube and one UX-852 (75 watt) tube as P, A
(With very slight changes, the UX-860 may be substituted
for the 852. This is u 76 watt sereen grid tube which may
be used with still greater efficiency due to the perfeet neu-
tralization obtainable.)

Any power supply delivering 2000 volts DC at 200 watts
and 10 volts AC or DC at 6 amperes, will be satisfactory.
This may be secured from batteries, rectifiers or motor-
generators.

Three plug-in inductances arve supplied for the M. O. tube
eireuit, These coils give widespread tuning in each of the
following amateur bands: 3500, 7000 and 14,000 KC. The
P. A. induetance may either comprise two type “S" or two
type “L' units. The “S" are mainly for the 7000 and 14,000
KC bands whereas the “L" are for the 8500 and 7000 KC
bands. As only one set of these are regularly supplied, it
:ivill be mnecessary for the purchaser to specify which he
esires,

Although the REL Cat. No. 222, M. 0. P. A. kits are
mainly designed for telegraph purposes, it is a simple matter
to adopt them for telephony. A standard REL Heising mod-

The following parts are furnished with each REL Cat.
No. 222, 75 watt M. O. P. A, kit kit may be pur-
chused complete or else any of the parts may be secured
individually nt the prices quoted.

Circuit
Symbol Description of Parts Price
I—REL Cat. No. 222 metal case with re-
movable eover (finished in black erystalline
lnequer).  Size—9" x 28 front x 167 deep, $16.00
1—REL Cat. No, 222 aluminum front panel
drilled and engraved (finiched in black erys-
talline laequer). Size—9% x 28%. .. ........ 7.00
1—REL Cat. No, 222 sngraved bakelite rear
terminal strip supplied with seven terminal
screws and two mounting brackets........ L35
1—REL Cat. No. 222 Five ply veneer base-
bourd (fitted with copper ground plate).... 2.00
Ll-L2 2—REL Cat. No. 127 type *“8" or "L"
transmitting inductance units at 5.50 each.. 1100
(When ordering specify which type)
La 1—REL Cat. No, 222 specianl M. O. indue-
tance units with base. (3 coils for covering
] 3500, 7000 and 14,000 KC bands.)......... 10.00
C1-C2 2—-REL Cat. No. 149 type K transmitting
variable condensers, Muximum eapucity 200
e, BVEO0 eleR. s i e s v e e 35.00
s |—REL Cat. No. 181-C transmitting var-
inble condenser 100 mmid. maximum ea-
P e R e R T S T ' 4.50
C4-Ci- 6—REL Sangamo Cat. No, 150 type K .002
C8-C8-  fixed condensers tested 1000 volts. at 5oe
Clo-Cll emch ... ...... 3.00
Cce 1 —REL Sangamo .0002 fixed condenser K .50
C7 1—REL Sangamo ,002 fixed transmitting
econdenser—Cat.-150T ..... .00
RIFC 3—REL Cat. No. 132 Radio Frequency choke
1-2.3 coils at $1.10 each......... 3.30
M1 1—REL Jewell Model No. 185, 0 to 8 Thermo
coupled ampere meter ..........c.00000.. - 12.00
M2 1—REL Jewell model No. 185, 0 to 100 DO
millinmmeter .......,.. 7.00
M3 1—REL Jewell model No. 135, 0 to 100 DC
milliammeter ...... 7.00
R 1 -REL Ward Leonard 20000 ohm MO plate
reatathr- Mype 1 1Sl s R s b vl 4.25
R1 1—REL Kroblack 5000 ohm grid leak..... 1.00
Vi 1—REL Cat. No. 122 UX-socket,......... 35
V2 I—REL Cat. No. 129, UX-852 holder...... 2.50
2—posts (“Ant. & cnt.”) with insulating
BED s ks s ks fe ey Sy R .30
R? , L -REL one ohm resistances (filament UX-
o b e s ARk RN At s AR T 1.00
1—REL Cat. No. 222 Hardware (includes
neeessary mounting serew, wire, efe.)..... .30
1—REL Cat. No. 222 assembling building
and operating construction booklet........ Loo

ulator unit can be coupled to the M, 0. P. A, kits, A very Total Cost of Parts....veeeessacee. $135.95
efficient telephone transmitter will result.
The Cat. No. 222, 75
L2 —— watt Master Oscillator
Power Amplifier tele
Vi g graph transmitter kit
7 L= = complete. (This includes
L \ \ ! " = “Eo s{)p&ntus listed
7] LS - above.
\ U ; g
< Ly ¥c ® S By, Kit price when purchased
. <a ﬁ, = S R complete ...... $130.00
T e Ll B ThabeCat. Iiu.mzlaz kit
- | h / may purcha com-
The wiring dis- -3 pletely assembled, wired
wram for the Cat. > Cy and tested, This work is
No. 222, M. 0. P. - LI!J!' accomplished in our lab-
A. Kit. Note that ) bl | oratories by eapable work-
:.heu‘plnqtizu :oiltas':n p men and npot:ld com&:leﬁon
0 the: 2 ube = they are tes under ae-
veduced from the 2000 tunl operating conditions.
volt supply by means Additional charges for
of resistance R. Twa this service .....548.00
resistances R2 (not M
shown here) are
placed in each fila- L
ment lead of the 210
tube s0 as to obtain +
the required 714 vaolts, o (. ]
-
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AMATEUR FREQUENCY METERS

Thi sleen  [Dustrutlon dhows =i BEL Troguener
iiggoer ooupded nnd mechenb2ally fastemed fo a= REL
Fugueney mutal wilt, The ssme ledifabor wnlt mes
he usesil wiil oy oumber of diSereal KB fregumey

mitere.. The ipdieutor shguid nhrays e [eilemed 0
ih# ifoter whem laking readizgs.
The ibestrgtion belew showa & fregomay meter b

fore Ve Gndicktar has been nttsched,

Lahiralaries nfere 15 (ha

Tha Bwillo Ergissering

amatvur Lhe besl coomipioied and mosl acruracely
mbibmitel  Frogeenmery meserieg ibremrest  on

mariol Basrumely sesslblve, permitiEng of vesy Hoss
dslipll e e wour tranemiller. . Those metery aheald

b the most mportent plese of pouipment in ewery
"has sallim.™

CONETHELUTION DATA ON FREQUENCY
METERL INIMCATOR

Tre REL frequesey meter odicatnrs ame hosed In
minlal enses which nm Asishoed n. block exyatalline
faciunr, The pudsls are of sandsud hekelits having
tho vurfooa destgnatiosd seully imgraved. The ‘Wes-
tom [ millmmider: rectlizing arysinl el pice-up
real arn ihe purte widch coratitute the inilleales, The
aryeral s permanant Iﬂ wilinaied, | The il b of sied-
Inr vonsdbrociban fo0 thows emploveil |r| thae fiousney
srley. & michinical eoupling devios fo mapplisd wish
enes Eullpnior bom e itamd ik Ry he aasily  and
paleidy ronpled and fagbesed dn any frenuenor mester.
Hharefore @ mimsber of foegaenoy mebies wili requlre
enly pnn Indieatur. Ok llinwnalons 35° = B =

|E|"-:,_ Miter #dee of mil pmjests 8% H:Jum] ETTT N
:H'-l welght—11 polisde

Juiuary, 1928, Sarks the baglondng of & new om s amatesr
midlo transmisshon and reospsion.  The smstsur will be sgramating
iisder tuiildilings Which e ned eaparinasl Alnos the doys of
rpark trunemleden,  He will be sequired. by law, 1o siny wishin
the fregquency Lol which hove bessn assdgned (o Bim. Thube il
nre. od illfferent wldthe snd mre pod in linrmonie slaton,  His
gratiel prblen will ks 1o kaow wxeetly whers his transmilior
fraqueney & loented |m the sperirum:  The stetiim whise frequessy
et ool Enll withis oo of thess assbgned Damls may poailily
imlerfarn with commmersial staifons In other hanis onsd Gl peob-
phibliy will Baie i Bosnes vl

Tha Fuills Engkniedng Laborutorfes lisee dissigeed and |_I'I'-||i'|- H
Fregqueney or Wavelenoih mersuring [rolrement whiose  seifls are
mech thul e use iz asssdivar  ecasamlgeing sladone will overeome
ithie prodifom. 1t n of redloally different deslem, B wes found
nfiar & ET Ention -mnd wark 1m the lubo-
ratorks. that a.n ardinary wawemeier, lowing oris variohls cos-
hansiir aml seversl abunt plog-in ooils, Jl::phl will mel be aitwbls
Tir - aiffelomt Troqusmcry . massurament in ks pew amsieur bends

Tha wew pracibesl’ asmedsor mrut o BE-TE madors  (AR00=4030)
Wiknopelem s dES4L] (T005RTAON) ki lew, fmil B S-200E D14 800
b A30) kilcoeles, T in immodisisly reed thut the eererage of

the [hess kbasds @ 580, 40, 20, & reapecthvelys SO0 BH] ood 40
K, i1 It tan bs saslly seen from thess Apzres -that in oidec b6
bave [ull seele covoregs un all hnndl. i nraﬂ.l.n eoll and sandenenr
ramhinaiion must |F|I-ﬂ for saeh

HETHOD OF INDICATING EESONAKCE

Far Prepusncy msinis sich as thes sihich only oever & vy simall
band, it was necossnry to desten o diforont © of freuneney indi=
eabegr,  Flashlight lsmpi. neon tubmi pnd ﬂmMn. the sl
trye of Indsencors, were teled out But bomd unsetlsfeetory,
wars [oaml dnastisfactocy fof only bessmen 18y - dhl nnt indlets

sharnly, bt sloo beosuss they were In the etus] measaring elemi
and  the slightsst varslione of any of Sessa wogld  eifert  the
enlibrabion.

It was;, ikarafore, neosmsary t0 e a resonapee Indicating devios
thiat was lelpenidest of the Esenieing ciculs ; ane thai weald aoi
im asy wax mlior the miihration § coe thet sl sdlsate sharply

id precisly &l ane dilslle peEanl anlye

Tha REL frequency melor Indbnpors, which have been  iloaigmed
ko work inm omjonction wilk thess frequency mefers follBl asel of
thise reqniressnis  Fortharmoro. being en iedeposdent  pleos ol
upparstze, thay mon b= ussd for nther porposss,

CALTEHATION

Eoch froquenoy  mster II Lnady callleated freim a Pliaa
gryatl esnirs]l stisdsrd. A standand Cek Heo 1% Indlml;.ur unit
Is wlwayn ooupled bo "hu ancy mdaler bdleg ealilicmed Bo fneor
againgl oxbernsl espack -=l-l- Li 'I'rwru-n-:ur mretors Bre o Bo
used withoyt Imﬂrpmrn. nsalian 15 csurvn reading -.r||l
hayve b ba allowed: mia thum uht.nlt.ed e plotied o
Ince curve sheet, The -I:II:‘HI:II.I enlibration  eusve churt  wmnd nnn
hlumpHsl Barve sy e tor regular referenss work. The In
ralibratinn carvea allow porurate Feadlses b within 205 of :F.:

e frdqimniy.

CONSTEUCTION DATA ON FEEQUEMCY METHERS

bt [EEL fromesnor mabers ara honsad In mislal eagom whish ape
!mrd-! En blask  erpalallin Tha arn of  sdeil
bakeliie having the disl i'~-‘1|-|I-= nnd other disignstiom penily one
e, wiri o ara the mew REL sae beidng
type with the pelentod wotary shaft comtact,  The bakelite polnter
h:ubu nro pecrrely f b the shaft. A sinall sxteo-
foldbag Iu-l:n:l:d:l:"l:ll of this ilial knoh. Ths moils are
paarmmanesdly ned o ematar panel hy mesns of hery ookl
plibed exienniom s, The coils thessssives arw mds of  hesvs

Sakml|in ::Lni:- L'Elln nn-lll i .Im[-:n-'\-r-.'ml to taka fho !r.|nd'l|||:rp,

1] R WITH LS Cha iodler o
I\...'q:nl.l'lj.l Inrul-,r&ul I.‘l'nnl':rl:-‘:l'\-u‘artlnn- deaiidoi
Case ddmenslons G 1 G 5 4% igh
B beyond omss. Mot we Prusie,

Diter edze aoil prajecta

—_

Cat. M. 173 Frogesmey Meter 1508 = 4000 EC. {85 @0 .73 mabersk, Priee §15.08
Cat, N 177 PFrognessy Neter TODE oo 7000 KT (U8 be dLA seders), , Pries §13.00
Cal Na 178 Fregwewey Medor T0B00 dn LGd0D H.EL (214 o 20.8 wmatera). . Prieo F15.08
Cat. Ma, 179 Progeency Mabes 52808 e 10080 KL [10.7 in 180 meters). . Priee §15M
Cob Nd. 180 Froguemey Metor Indbesber. . . .c.cvominrraniomeasinraniinrns Frice KA.

i —— Y —
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AMATEUR FREQUENCY METERS
OPERATING INSTRUCTIONS

llbustratlon shown how &0 gouple tha [roguensy
Emilid b5 Ghe cloiid éheesit Inducianes of the Lrens
mifter wo w to meomire ibe fregemncy at which e
ansmitler in operaiing. Tha [llustratice  shows o
modlern’ 78 wn-. Lopss  Gropled Hartley  Telephoss
and Talspiaph Trenesadiber of wl metal conekrocisss,

RECEIVER
Hat dho recmiver o oemilletiig, I an sutsdrne i

H the [resaenoy meisr seus Lhe seeondary wingd-
T of the reseiver.  As ihe knob and - pednfer b
rodngesd merdEm thn aenle, o clicks will 1o Bennd fn
i belephiohas.  When ihe freinengy mojer. §5En
remmanes with the seenlver msandary enll, the roese-
munt fond & S0 griml ihe recolvier wiil stop osefllati=g,
Thl:- 1o the firgt aligk, When the [regueney mitar

of Faminassd with 1% resslver seoondacy
-a:-:n tha reoelvar miarts  osdllating  mgela, anil Lhe
.u-:l;ln:t glick will bu hensd, Half woy betwesn these
elbzks is resanames, Dying the frogpoenay mitsr fudibar
aveny fmm the resslver and Cha teo elleks will be
eloper ogeiher,  Finally the oligks will be hexnl vary
dlossly tegither, Thiz B3 che desl pisidion for resds
ing % freqopnoy meter ,  Cosvert penla divixdons
in kilpopries by the eslibrailon SEryvi.

frequenoy

locuts - tha
meter &t snms ronvenlonl golnt ee that ko owdl son-

Musiesiban shows  how 40
timumasly Indlenie the feopesuey md slabdlity of =
tranamitier.  Tho illesiealivn chows b freat vbow
af tm seme 76 Walt Loses Cownled Harikny Telaphons
E Tolezraph Trarambliar of &lf metnl sonskooetim.

THANEMITTERE

An BREL Frequenoy mmbsr énmbined &1 130 BEL - Froonescy
mwtir Gndiaies may be mal o alibels o tranemitber to o definike
[ringuonay, o on the other bamd, & max be used io fed dha T
ey &t whicl i tranemdtier i esellloilng.:

Flape 1ha frooppenmey mwier s bthai ik exdl s 1 @lisg peosamity
wilh Lhe cheesd eirfuil of e oesillitee,  The indisating  pendls
wil poaali f seaximars vibee as the din] osd pubidde drie LSiEd
syl the soals.  This muaximum anbos b as o |Gdlesblds of cean
mapes.  The linleaiing mewr skoold not be leoughs oo glowdy . 1=
i trunmmiiter, ginse It |5 & vy Snebive deeben amll xeein -
nmoce exrrent mey Lojute idds mocler,  Eeep the ladipaior st wuch
distaiios Chal Yo maxl=mm dallsziion (8 nok over 2 /3 the full wesle
W e T In o inmd, romil thn senla divisbess wnd cosver
e Miloeyeles From (b sllbmtlss ehnet

YERDG ODEAT METHOD

Brigg the vasambiter o ssro Bost with & eroall caclliator,  For
wmakoar purpeses thia ceelllstor way be p slamdsnl EEL *‘mundier
il Copple the REL froguesry ssler ba Lhile moniioe. Is befnglng
ths [regueney milir Inbd  feensnes: walk tho monPor, nete thel
thi fesueney of e monbiter wibl le palled plops oot of pero baal
The beat will elimb, et &0 gero et apill then wgais climb, AL
thn cender of fhe wern besl ama Dbefweon 1Be iwe poals. will b
found the eoreest Tropeeney readine.

Cutrrert [reguesey moter seals Evishens to kilverclen by uss of
tha callbruted aurve ebsri. Thia b by far the most socuraie wey
o cheok the fregquency of sithes o brenemitber nr u reseives.

For more doetstle sen Q8T. Ogiclar, 1825, puge 1T and alan
Hipoomedings af the Tnatliuis of Badin Baghneere™ Fehruarey, 193E,
paps L2E

LS

COENSTANT FREEQUENOYT CHELH

'y keep p oonstmint check op jhe Trequency of  Uie - LemisinlEbEr;
plu=s ihs feajoesey meise ood Indiesior in & permanent  posiifos
panr Lhe elossd elreuki of the irenemitter. Tuns the fruenay
meier 10 mecimien dellectim..  Any fregistcy varcinden &f B
trmmamliaer Wl show & dicrsss in the Indickine delection, &
lower powér Input te the tranemitber will Be denoied lkewles,
This will nlss ke sgpare=i ne ithe mpnt metom

A ahilfy 18 fregoesmey of Ehe tranemitior oon be brought beak o
e priginal by sdFmimont of thea trasdaml T ¥ oambrml
and dlowrvalien uf the |[eHotlkng medor.

A maodl proomd should phepye be conneciod do ibs oses of sl
Fraguenty Molars ol

USING INDICATOR INDRFPENDENTLY

r rubabiy onn of
The IEEL [romeney meles IMI“L:I;“:.E:?H"”J [ :.'h-i relatim propartioe of

PR
It mnay ks usal Lo Endicate the omaistisey ot '-1'-||:.h. n Lrunamitier s operatieg aod yariods

demigned.  Tha ndicsier may  be used
b madil o detect meiadlie ebjiois which are abaoebing

wirengih mosmring insrameal s neoezemre.

of radln Frecoeney Indimanors ever
slrength 1B traussiibars 11 sy
{reguriey  furrenil from the trazemeiar or sntomna nl'll:-lul
pthel JrilFposus ket o

dha  mpal sansbive

e T )
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mnif hragksta,

Tha above fllagtrates Oat. Nos, 13X
and Z39 resisinre.

_FIXED RESISTORS

REL FIXED RESISTORA nre wire woond on [olantiis tobes.  Each unii

whan sumpletaly wirund §s eovered with ennmel and baked, The tormd

Tirtars are estarely [asioned o the resfstanea wicd,
I‘|:-'|.‘|:l|'||lr-|1 with smbler lop iFpe mounilsgs. The smaller unlis ars To

w

cil roo=
Thes amallir =nks are
rnlahed

The standaxd line of BEL fixed reslsfors b glven beser

Filbimrni Vollage ILesisiisees. The Cai Bo. 208 reaisiors are desdomed
b b mled b Blamend elsciilla where the tubs dreaws 13 zmipeces | b=
oF <[B). Thess roaliless will selocs & 10 or Lf well cleswlt en T
AT s employed two
tenminal, Size ¥ lopg = B dismeser.

i wolta. IF
reslafanos muet be ussd, placing one mi each
Eolder Wi typs momnting.

Cuk, Mp. 2334, | ohsm feslslar. .- :oisccrrsnssrioaromanisdacn s4aecPHES B0.E0
(Usa twa of ibees 1 ohm uslks for AC drealis wisn reducing freen 10 is

T4 wolin.)

Coi. Mo, E3E, 2 oben PellBlir. o ooociiinsrsanbsoninesssisnsssss s Pries P

(U emn &l thesa onits la the Rlament clesidt whis miluslang from 13 5
T4 wolts DO suppdy. )

Oat. Mo, B0 3 ohm resdator, ccoravesiasnnsssnsisassiiasnesssss ' rion F60

Tran oees of '|.HH uniis In the Hnssani elresit when reducing from 11 W
T '\-nul.'lu ] muppdy, ¥

Filament REesimter for Trpe-23 Tubes, Car. Moo B39 realator has bepn

shealimed for = fn the 0
ofuinited from a § valt G sodrse.  Tobul resisbesss

lamient cireuit of type-22 mhl-hnntitnhnnl:
tap

Brougihl out mt 10 ohms s that the grdd retarn eleealt :ulgl eurrled e Uhis
tap, therehy chimining correst © kine for the tubs. Bks 17 long = W*° diam-
stor, Raolder lag trps mosntings,

Cat, Mo, B34, 1} ohm ppesd reilelde. ; socisocc-iass BEFAAE - . Prica §0.70

Thi above |Hesirabee Cal. Ne. Z38
L HL LT

Tha above ilowiretes Cxi. Noa. 243,
I;-ll.-rllﬁ.hf:: 347, B4R md TdE e e
L] w

Iu:.- are :tnluh- “E:.].-

mountings

6,008 ohe 200 want Resiwlas, This sindt may bo ueed
rrH hmk for 80 or 350 watt tuhes. I|mu.-.:- e i.ru“ 1-u1.::.¢:

eilusden, volingy dividers, ate.  Maximom surepent 265 ..
Size 8% long x 134" demeer. Eod meunting brackets.

st Mo, Bid, K000 ohen 20 watt pealwior.., ..., Price $2.80

1!.“‘ plm 300 waii Heslator. This unli may be need pa

e grid ek for 08 ae 250 watc tubem,  Alwe for Buimarois

whirs & Inkmw  rpe e resbator 1y peguired.

oximum current 158 mon.  Stes 3 long = 47 EHematar,
End moanting braskets,

Cat, WNo. 245, 19200 phim 200 watt realeter. .....Priee §2.90

Iidﬂﬂ nhes 200 watt Heelstor. Thia ot may b ueed na n
sk or for numercus nther : whers & lafwe Lyp
nmllnrdn fuslebnr B requieed, zivmien eurrent 120 moa.
Ske 257 long om 14" diamelsr. End moustlsg hme

Cat. Mo, Tdd, 15000 ph= B wail reilstor...-.. Prisa §1.50

RADIO ENGINEERING
100 WILBUR AVENUE

5800 aderm 18 wall Hesdslor. TRis omil g be
useil ms o grid lemk i small trensmitters  corploors
Ing tabes to the type-30. It may sl be ems
paoored i r ekrimiis for voltegs reducisy por-

= Goldir log trps

possi, Boe 37 2 dlamiotar.
risnE LT,

Cat. Mo, 188, FO0P ahm 10 waell mesisne.
Prica $1.70

G000 afvm &8 woit Reslstor. This unlt may ke
pesd ma m grid lexk in low power Pirensmitiors.
Et id alw mdupied for welage reduciaog purpoiss
and for Beaking wees In ceamansitier © balte
circubia, Siss 4* eg = %" dinmeter. .Eil'l':
mounting hrag

Cat. Mo, D4R, 600D shm. 40 Wl relsios
Price $1.54

000 ehim D] walt Reslator. This wiil may ba deed as &
grid leak for UX-ES tubes, ltmgnhnbel.d-l:umitnnmu
in the radio trensmitier clrenit.  Maximom eorrent

[un gn.n.  Blsd BW" keg x 14" Sameier. End meaobleg
broeleti.
Cud, Mg, 24T, B000 alm 200 weil Faisier. . ..-.. Frigs 14,00

FOE0 alem 500 wail Boalsier, This anit mey be need aa 0
prid lanlk for Epeclal 4ypea of kigh impedunce tubse Tt mar
alto boe cmploFed On vardoas other fronombiier elreplin for

wnliape reducing purpoesen,  Blsximoen ourrent B maa. Sl
SIEY lempy 2 194" damaler. Enl mosanbing  brecists

Oz Po, 48, E,000 ohm 200 wait reelebor,...., Frics §Ei%

100,008 olom 208 wait [Eesistor. This wnit o expresaly
degignind for ues ma & sintio deein msdsior in  trenemiistsr
amienne eireulia  TL may alee be ueel fop ciley JHirposes
where required, Maximum current 20 mn.  Blse 84~ loog
£ 14" dinmeter, Hnd mmisting breckete

Omt, Mo, 208, 180,000 ckm 590 watt realstor......Frics §.50
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Caf, No. 152

RADIO FREQUENCY .CHOKE COILS

CAT, M 142
FOR SHORT WAVE RECEIVERS AND LOYW POWER
SHORT WAVE TRANSMITTERS

The Hadio Engineering Laborateries; Inc., have developed o very afffclent
radio Freguency choke eofl wihich may be ndapbed in sl recelver circoite and
also in all low power tramsmitter creuita whizh employ tobes up to and
ineluding the 250 type. This choke éoil may nlss be weed to gosd advantage
in grid elreullz of higher power tubas.

The Cat. Mo, 152 choke cofl is.of the “pie® wound type, having § small
panezke windinge. This design reduces the effective fleld of the choke coil and
gloo reduces the digtributed eapscity of the windings. The chobie cofl will wark
efficiently at -all wavelengths betwean 156 nnd 90 meters. Maximom current
;mnrlzﬂ IIlE capreity 50 milliamperes, Inductance 9 millihenries. DO resistance

ohim,

The Cat. Ho. 182 choke coil is defﬁud for vertical type mountings. Thia
gonzarvos space pnd also helps in obtaining short connections to othar
apparatas in the cireult. Connection may be made either by eoldering to the
golder Tugs or eise by using the terminal nuts supplied. Thie eofl mespares
B high x %° diarmeter

Cat No. 152 BF choke cafli.covoea o 8 0 e 2 e ’1-1“

CAT, NO. 350—FOR TRANSMITTERS

The REL Cat No, 250 radio frequency choke cofls huve bean deslgned for
uge in tranamitter clrenits of madiom powar. They can be used with efficieney
and safaty in all tranzmitters: employ up to 1,000 watts Al they
nre primarity intended for plate cirewits they con with equal efficiency be used
In grid civcoits, in Plezo erysial civeuits, or in any position where an eificlent
BF cheke coil i= required.

Tha Cat. Ne. 260 BF chokes are single layer wound on Bakelite tubes.
Earch choke eoll 18 covered with tru.n:fnrent fnaulsting lacquer, thereby assor-
Inp eomstaney under oll elimatic eonditions,. Speeclal eore is taken in the methed
employed for making terminal eonmeetions, .

The Cat. No. 250 chokey are fumished in thres types. Each one is capabla
of earrving B0 milliamperes. FEach one i3 designed to operate ona particolar
WA h. Therefore, when ordering be sare to specily the correct type
number for your particular purposes.

The Cat. Mo, 250-A radio frequeney choke cofl is designed for transmitter

eireuits ting on wavelsngths between 15 nnd 80 meters. Inductance .26
miliih g, IMD reslstancs 5.2 ohms Bize W° diameter x 4707 long.
Cat: Wo. 250-A chiokin £oil. o viorisiineisanessnnissmipesssssonss b TIEE Lol

The Cat. Mo, 200-B radie froguency choke codl iz designed for tranemitier
cirenits opersting on wavelengths betwesn 90 and 200 meters. Inductance .78
millthenries, DC reslstance 7.0 ohms.  Size 6° long x 17 dinmeter.

Cat. Mo, 250-B BT ehioke eodl- ... oociiaimnniionrrins st baannnns Price 5220
Tha Cat. Mo, 2500 rufis frecpeney choke eoil is deslpned for transmitter

eireuits opernting on wavelengths botween 200 and 500 meters. Indoctanes 2.1
millihenrics, DO resistancs 28 ohma, Hize 74" long x 1% dinmatar.

I:-H-t.ND-EEU—ERFEH-:-M'H:E-“.................,..-..-.........-.'I"rE-l:rH.E-l'r
oo —t
|
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PLUG-IN COILS

FOR HIGH FREQUENCY RECEIVERS AND
LOW POWER TRANSMITTERS

The REL plug-in coils have been designed to fill the demands for an efficient,
ruggedly constructed plug-in eoil for high frequency circuits, Careful considera-
tion has been given to obtain an inductance of ecorrect coil form factor. The
enil form ia & one plece hakelite moulding having six ribs, ench of which is accurately
threaded to allow space winding of the wire. The bakelite moulding has been
designed to have n minimum amount of material in the nctual coil field, thus, redue-
ing dieleciric losses to a minimum. The colls present a very neat appearance, The
material employed will not in any way be effected by eclimatie conditions, thus assur-
ing the eontinued attractive appearance of these coils for many years to come.

It will be readily appreciated that the one piece design of these coils eliminates
the fragile construetion encountered by the use of coils, whose coil forms are made
up by various small parts fastened together by eyelids or other manner. The REL
ecils will hold their shape regardless of the rough handling which may be given them.
The heavy copper enamel wire with which these ecoils are wound Is securely held in
the threaded ribs, It is impossible for any of the turns to slip out. This means that
the coil characteristic is permanent. The heavily enameled wire insures the eoil
ngninst any molsture effects which would tend to ereate corrosion between the turns.
Provisions are made for bringing cut Independently the leads of the three separate
windings. These lead wires are soldered directly to the coil plugs, thus assuring
positive contact. As each of the coil windings are permanently located with relation
to each other correct frequency calibration can be attained and held. This, inei-
dentally is not, possible with coils where one of them is movable.

An efficiently designed moulded bakelite coil base fits these plug-in coils. This base is equipped with six phospher
bronze spring contacts which engage the eoil jacks when the coil is inserted. Each jack has 3 square inches contact surface
which means & positive low resistance connection. A bayonet and key slot is provided in the base so that it {s possible to
insert the eoils in only one position. The base is supplied with three upright mounting bosses which will allow the base to
be mounted on metal panels without shorting any of the contact springs.

These new REL plug-in eoila may be purchased singly or in wvarious kit combinations to operate in any cir-
cuits. Those wishing to construct their own coils may purchase the blank ecoll forms fitted with six plugs separately.
The coils will be found admirably adapted to all popular high frequency (short wave) recelving circuits. They will also
be found very satisfactory for low power tranemitters which employ inputs of less than 30 watts,

Due to the small upright design these coils are very adaptable for mounting in shiclded compartments, Each eoil is
plainly marked with the correct type number so that there can be no errors in using the wrong coils. The coil forms
measure 27 dia. x 414" long. The base is 3%" dia. by % high.

UNIVERSAL SHORT WAVE RECEIVER COIL KIT, CAT. NO. 229..........00000. PRICE $10.00

The three REL plug-in coils and the coil base furnished with this kit constitute the idenl inductances
for any short wave receiver circuit. When tuned with a condenser having n maximum eapacity of approxi-
mately 115 mmfds., they will cover every wavelength between 15 and 100 meters—especially adaptable to
any of the following circuits:—Three cireuit regenerative receiver, screened grid RF amplifier, short wave
converter and super-heterodyne — Each kit carefully packed in carton.

AMATEUR BAND RECEIVER COIL KIT, CAT. NO, 182, ......... sossemsmsenmemee s ERECE $10:00

The three REL plug-in coils and the coil base furnished with this kit eonstitute the ideal inductances
for any amateur band receivers — adapted to 20, 40 and 80 meter bands — they are especially designed to
operats in econjunetion with the REL Cat, No. 187TE combined tank and vernier type condenser. When used
with this type of condenser they will nllow the spreading out of each band over the entire tuning condenser
dial seale — it may be used in three circuit regenerative receivers, screened grid RF amplifiers, super-
hetrodynes and in other circuits requiring inductances which comprise two or three windings.

HARTLEY TRANSMITTER COIL KIT, CAT. NO, 240 ......... TSR s RS Y 05 PRICE $10.00

The three REL plug-in coils and the coil base constitute necessary inductors for operating in the 20, 40
and 80 meter amateur bands. Tuning condenser should have approximate maximum ecapacity of 200 mmfds.
— If full spread tuning of each band is required, use REL Cat. No. 187F condenser — It may be used with
all types of UX base tubes up to and including the UX-210 type — Primary coil accurately center tapped
— No other taps ¥, as d gshunts across entire coil — Ench kit comes carefully packed in a
strong carton.

Any coils listed in the above kits may be purchased separately. For single coil data refer to next page.

D3 G—)«
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Information and Specifications on Individual Plug-in Coils

The following table gives data on various plug-in coils,

These may be purchased individually to eover certain szpecified

bands or else the coils may be purchased in kit combinations eomprising three eoils and one base. These kit combina-

tions are illustrated on the opposite page.

COIL  Deseription of Coil and Dats on Tuning Type and Size of Tuning PRICE
CAT. NO. Circnits’ For Which It Is Adapted Range Condenser EACH
Receiver—Exclusive amateur band { 28,000 to 30,000 K.C.
182 A only-—ecomprises 3 windings suitable 11 Meter Band Special combined tank and wernier $1.00
for 8 elreuit recviver using pri,, see., 14,000 to 14,400 K.C. ilar to REL Cat. 187TE—
182 B and tie—Also adnptahle to R and 90 Metar Band Max. tank cap. 116 mmid—Max. £3.00
sereened grid  ecircuits  requiring / vernier cap. 30 mmfd—Two sepa-
182 © only 2 coil windings. (One remein- |\ (00 to 7,800 K.C. rate condensers with specified ca- |\ §3.00
ing winding not used.) For cirouits 40 Meter Band pacitics can be used.
refer to REL kits, Cat. Nos.— 3500 to 4,000 K.C, $3.00
182 D 192—217—221 80 Meter Band
Receiver—For all shortwave recep- |
229 A tion—(IL.X, broadeast, amateur, 0.375 to 20,000 K.C.
television, ete.) Comprises 3 wind- 15 to 52 Meters Any standard type—either straight $3.00
239 'B ings—suitable for § cirveuit regen- | 5.550 to 10,510 K.C. line freguency, stroight line wave
= erative, radio {requency, screened | 5 ar straight line capielty—max. eap. $3.00
grid or any other standard eirenit. 28 to 54 Meters 115 mmid.—(condenzerz belween |
229 C For eircuits refer to REL kits, Cat. 3.000 to 5,770 K.C. 100 and 150 mmfd. can be used). §3.00
| Nos. 186—104—195—221 52 to 100 Meters | Recommend REL Cat 1818,
Recciver—For reception between 100 Any standard type—max, cap. 115
234 and 200 meters—similar to above 90 to 200 Meters mmfd. $3.00
colls—adaptable to same eircuits,
Recelver—Tor standard broadeast Max. cap., 860 mmid, (fixed con-
235 band reeeption—ecomprises 3 wind- 200 to 580 Meters densgers may be shunted across §4.00
ings—suitable for use In any of the smaller eap. variable condensers to
above mentioned cireuits. attain 850 mmid.).
Receiver—2 windings—suitable for
R.F. sereened grid and other popu- Max. cap. 250 mmfd, (See note on
236 lar broadenst receiver circults—can 200 to 550 Meters eoil Cut. 235.) §4.00
be used in eombination with coil
Crt. 285,
Receiver—3 windings—suitable for Max. ecap. 860 mmfd. (if a 1000
237 ship to shore and compass station GO0 to 1,600 Meters mmld. capacity is used the range §7.00
work—used in same circoits as coil will be inereased to 3,000 meters.
Cat. 235.
Tmamilter*_—_Cou'lelﬂ Hnrthy air- 18,800 to 14,600 K.C.
240 A cuit—comprising  two  windings 20 Meter Band $3.00
(Ant, and pri.)—Pgrimary accu- 8.800 to T.E00 K.C Any standard type—max. eap. 200
240 B rately ecenter tapped—tuning econ- 10 Hem:' P A mmfd. For complete spread only $3.00
denser shunts across entire primary | of each amateur band use REL :
- —no  eoil tapping necessary—for 3,300 to 4,200 K.C. [ ecombined tank and vernier con-
20 C UX-210 tubes or smaller types. For 80 Meter Band denser, Cat. 187F. §3.00
circuits refer to REL kits 205—209 1,615 to 2,200 K.C.
240 D —218 150 Meter Band §3.00
\ Transmitter—Tuned plate, tuned "
41 A grid eirenit—eomprises two wind—( 18'8?2? ﬁ%&:‘%ﬂn}& $3.00
i ings—{Ant. and Plate.) Also adapt- 3
: able to amplifier, erystal oscillator | 6.800 to 7,500 K.C. . Any standard  type—max. cap.
41 B and similar circuits—for VX210 40 Meter Band ' 200 mmfd. or REL Cat. 187F. §4.00
tubes—{for circuits refer to REL( 3,800 to 4,200 K.C.
241 C kits, 218—207 80 Meter Band £3.00
\ Transmitter—Tuned plate, tuned /| 4,
R iy rm (AN ( s
ing—(grid coil). For Tpty. sets use 50 500 K.0
. with Cat. 241 colls—Also for cir- 6,800 to T, L Any standard type—mnx, eap.— |
241 B/ cuits requiring single winding eoils 40 Meter Band 200 mmfd. or REL Cat. 187F. §3.00
—for ecireuits refer to REL kits 3.300 to 4,200 K.C.
241 F 218—222—207 80 Meter Band $3.00

Blank eoll forms fitted with 6 plugs may be purchased separately.

Cat. No. 242 Blank Coil Forms........s......Price $2.00

Cat. No. 1583 Plug-In Coil Base................Price $2.00

SPECIAL COILS: Besides the standard coils listed here, the Radio Engineering Laboratories are prepared to design and
build special inductors for speeific requirements, For prices, submit the ecircuit diagram, type and size of tuning con-

denser and frequency range to be eovered.
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INDUCTORS FOR TRANSMISSION
CATALOGUE NG. 127

Adpptable to all circuits
umplogg up to 2 K. W. In-
put, atwise wound ndekel
plated copper ribbon mssures
low illstribated capaeity.
Moulded ervetal glass =
of the highest in ting
Euallt.iwn mean low logsen.

nmplete eliminption of all
UAMECARRE materlal makes
the REL Inductors 85% alr
dislectrie, They are unnifoct-
gl hy elimatie eonditions

REL Inductors: mre em-
ployed and indorssd by the
foremast radie menofactar-
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TIPE & TYFE L TYPE 1L eri  throughout the world
Typa - 9 a¢ Tros “L* Trrs “LL" B® The U. 8 Army and Navy
g A e mals ose of them In_ many
<271 turss, K L. | 3 - y i
i|.1.ll]:r r;.liwnl transmdssion I-Tr|| zi:!l:-ldfc:iﬁﬂd Irrfl-l:l: "‘_f their short wave radio sta-
ne evireme  Bieh _Irh;uiﬂm. a.;iil] winil I'ran!m:_:Jrrr: rpies- Laand.
Frossmeen (4T T 1] ryoie i
ﬁﬂ'l'm: LB hends (150, 58 Ei&'«'ﬁulm""qﬂﬁ REL Eari!unhm are go de-
ey L] (13} ier E 'g'n-l‘:d 4
LAl o ruq:-u:; Tomrela) d-jm.n:dhp' !I.ru-u:h:.-mn.iulaf:.:l FL':E- ﬂhsﬂ;ﬁ?ntﬁl : :i'E‘:?t-
however, IE can he on the kmoant of tlons A nisstsar .
g el rapursty  whEntd nf thesn mniis may lnpger type.  This will prove
- iy e i ot T be evanseted _in ractlenl where eloss eoup-
;:ﬂf Iu1m5L: ductor. -u-r|-n:“|'uu takln ﬁﬁl’h denkred.
lurge  shanb - ene CGLIPS:—Thres REL sure
ganity. grip clips are furnizhed with
1 unit.
Bingle unita of elther type 8 or Lo ..o e s s b s Price £5.50
Douhle units of cikher £7pe B 0P Ly vrarrmesiepsaiinsarniesyssssiaaissiissianiiniine Priee §11.00

i Dowble units comprize ane primary unit and enn secondary unit with two 14" dinmeter
by 158" long, glass eoupling rods.)

Single units of t¥Pe LLi.cvaurnrracsscicissmsnmiimssiensssbisiaiiaiiriariraesncts Fries 11.04

Special designs of fliatwise or edgewize wound induetors for broadeasting
gtotiomn. Prices om application.

Tuning Ranges of REL Inductors When Shunted by Various Capacities

All data In the following talile was made with eapacity shunted across total inductor. 1t =
to be understom that il mﬁdty is ghunted aerosz fewer turne of if-s fewer amoont of turns are
used, thie wavelsngth will reduesd proportionally.

FREEQUENCY READINGS GIVEN IN KILOCYCLES
Bhunt

Capasily Twa “B" Twa L™ Twa “LL"  Thres "LL"
In Mmfd, One 8" I Serier ine “L" In Series Omne “LL" In Serics In Series
] 1350 (&H) 10950 (20 PRI 53& BiAs5 . (BE) SERS (54 05 (B1)
1] THAD (3] 5550 (B4) 4550 (66) 3260 (92} SIS (M) ZI100(143)
i TI45 (42) BOB0 (50 1170 (TR 2030¢ LK} 082 (87 19051 156 )
iqe &5 (ti:]; 4050 (T4) 33TE (B0) EXIOC1A6)  Z400{125) 15881 106) 12E5¢244)

289 4060 (74 !un{ms{ 2a00(126) 1640CIR3)  ITHMITI)  LATR(256) ﬂiﬁiﬂu
448 4370 (89) Elﬂl}lﬁl} 10607150y 13016 T4TR{204) OHT (204 712 421}
(06 F104{ 103) soadiika)  TTIS(ITE)  1210(248) lﬂJE}EEﬂ-] 17T (A88) mniq'm
Thh Z5ES(1L6) 1E40(163)  1645(103 187128800 11T6{265) ns:-ms; BEL{516)
g 1442(208 SET (304 1071 (500 655 { 468 GEZ(66)
1085 0200326)  AMOT(IE)  GLD{4D0) ABT {605 )
“Equivalant wavelemgth nsulings En meters ars given (0 puventheses afisr sach Croepeency reading,
iR i
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WAVEMETER
CATALOGUE N0. 128

WAVELENGTH RANGE 17 TO 650 METERS

MAY BE USED FUOR
Tiiadhs ke Transmilioe
Cheh tha

L ior
Antenna aid Comnisrpelse Modes
Laensing 'l.'lan:'l Figlia
Callbrating an Oselllabor
ﬁnﬂlrrp—.ﬂhmr#m r|r Fnduaiipn  Meghod
Oulibwradiing o Fibbal :
Bl “I:I‘.IH
Hh.l:l.F it g Iu.ﬂ.btirl.i.'-.tl

REL WAVEMETER IS INDIVIDUALLY CALl
I-I.“‘]_‘_El} arsd B punmateml o 'hl mermzrnbe, . Essy reading
ghart shirwing  oolored ealibration - cUrcoes, . BOverd Wive=
ength  ranges, - Carees  vesdily  indioas "rnﬂnnlll meter
RO

THE WAVELERGTH BANGES OF THE COILE ARE)
Gall ‘Mo, I—lack Ozrye. 17 to 60 Moters
Ol M. 5Kl Cusve, B by Jd0 Meters
Uall Mo, B—Orerm Ourve, 160 to [0 Meters
CORVE (HART = nmily eowisd with & trsmeparent
mudaial making 5 esllprool,

THE REL TYFE “A"™ WAVEMETER will
b Tund uﬁl!l:mw for ull | porpaee,
18 ia masemrtinl o every in  wkxisnn - Bath
Wremdeasl and  ematesr,  Partbenlarly  dapbed
for mhart warn resdving snil Faniyg wistsri
il olisey lnborubory wosk;

'l'.IIH COILES nro wonmil on grosved bakefibe

fnirma. The windliuge nm specinlly treated in
imgue  punstent | ehinrocierindes whder all ol
minrpbarsd modicione.

THE COXNDENSEER s 6f rugmed fonetrmhe-
l:-:-:n. of low o dealge. and  well Ensudsisd.
dial meale Im sngmmecd direcily om o
Eﬁ.n.tr mnil his 190 aedusadely divhled o cielons.
i [safienine ool s seorely Soobel Boo the
poiEnoer Ell W wR S prdeend pussilEliy ol
Imening snd thoreby affeniing mibmtion.

EFFICIENT: The design of the cails aml pondenser is
much ikad e hlgh feoqueney moldance in ad low ga posibia,
wy that tho bewess in the wavemeber clreulf ars ssall Dy
thius kerping ibwes loeses emull, thes wvesprter ls Eore pen-
plifva, the sharper He teilsg s Fesonmnos, miad ethe bewer ks
drzremenli.

KNEON TURE INIDNCATOR: A sory sesalilve rascssncs
ndiexting devics s s=pplisd with REL types A" wavemaier.

ALL METAL CAEE fr finishml In baak erywiallins lsequer
pndld mupplied with & cumplilely mmsvable @iver, The caen
menitices 03 = T x T~ high, Net welght €4 pounds,

Type VA" Wawmmear. .o oo a s <o Prioe B2.00 Complois
Adilicional Hesn Tebés .o.oolcon-oaos Frimm § 180 Ench
Addditional Neon Tubs Dases .oo.weeeaPrice § i Each

e s

INSTRUCTIONS FR OPERATION OF WAVEMETER
Calibratlng 8 Treansmitter with a Neéon Tobe Resononee Indicator

Phag in the oofl thet will mver Ba desired wevelmgih asd
|m slwasd mdvisable th fired tuse the cloeed or prmecy cinquit  before
properly oselllasinig, o point will b foopd e he wawmeicr sl whirs the Nepn b

menme poiat whizh [wdlcales thei the wavemster b
referied G0 U pwrve wives the merec wanluongil

[ not doaple thes wavemsler oo clesely fo the trapambtior,

whre. A shisrger fonding will thus be ohisined.

thin lo-the slnd mireult t-r 1.M trmmmmdtbee. (L
aedonns W eoniEelad). (1T mitinr ik
Hphtn hﬂn‘h'l.nll:. This 1= the rese

bs tuned te the warplempth of the tranamidice. Thiz il resding, whes

Ecep L 80 sueh & point that f5e Neom fuba will Jost

Uning the Wavemsster of @ Recdver—ht 8 riolver, wndor ositils eanfEtione, {ke wavesseber i b used o el

n wpvelangih
:IL"I an- pyelllacing fubs detector or Umilcdrse

b ihe wavemiter,  Whes the two circulis are lh fesnas

il {he use of & boazer o oiber ascifipry devies, This metbsad fnn B gl i the renslver 1s pogyided
Whan Vhe wavernider & [sasely mnl‘-ﬂd with the preper seotiving cirowdt
nnd it b balig buied o fhe resslver, dr vioe versn, & mnllu“:mm o Energy

Is  withilrawm {from the receiving sireait

will ba n small pudiden lusranss in tha smount nf

enerpy withdiawn and & sorfEponlisg shaspe In 5 oureent In 6o lelephones of (ke metwiving seb.  This will bs bndiested

By Lwnr “elieln” peparotod somewhai, on e wavemeinr

moving the wavrmotey foriter sway fren b pessiver,

thiss “elicks™ Ilr||.| Ernn r!tml ngetkar (L0 placed dimianes they will dimmpzsier ontlrely or Blee onbe Ges will
b Bnndp, A position will ‘be resched . whers the 'n:l'lln'knF::-wrmh mch olkar yory closely. il reading Imtl;in
ths middis nf 1I- T "dld-.i" will them give the crivel pesonsnte poind and by referder 1o the sure wiil wive the warm-

Jengih.  This meibod can be need § rn el

g B oroostver af o predetermined wavelongpih and bn cliboating & roesiver,
ar Capasiiy—is stoiad previcosly, & wavemetsr gan be used wilh ol sppereos

im
mmxgre an nducases or o copncity. LE a loeal rosoment elyosil eontsining either & beewn lsduninnes. and an  unXnown
Eupnrdiy. or on unhpeeen ipdsetanne and w o known espeedy, B sk Enis aosdllation by converlent meene sich =3 o bogese,

pmonll mpark ocll, tiba aseillabor, abe; s Boeordinghpe—

A= 5 40D 5 LT
I fow dbe wavelogih of e Iul:ul elreult 'I:-r megsured by a wavemeter, then all bul see of the gramtltles in ik

fornvila pre kwowr. mnd the wn

whigh =ro dadvd Ty slmple alpebsa I!m.u. L mm sbomar
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VARIABLE CONDENSERS
FOR HIGH FREQUENCY RECEIVERS AND LOW POWER TRANSMITTERS

The new line of REL variable condensers specinlly designed for high frequency (short waves) receivers and low
power transmitters is radieally different from the average type of condensers which are now offered for similar purposes.
After earcful investigation it waa found that a condenser for tuning high frequency cireuits csn not be n redesigned or
reduced large i but it must be of totally different construction.

There are three models of the new REL variable condensers which are shown below. Each of these models has the
following outstanding features incorporated in their comstruction — heavy die esst aluminum end support with wide spread
three point mounting arrangement. This mounting scheme assures condenser rigidity, especially when mounted on thin
metal panels. This super foundation crentes a substantial support for the bal of the Ienser., — The eondensers are
supplied with insulated stand-off bushings sllowing these unils to be mounted on metal panels without grounding either
the stator or rotor plates, — The rotor shaft revolves in a uniquely designed bearing whieh is of conical consiruction on
both ends, thus assuring against any end thrust or side play of the rolar Xlutes. A special spring s provided by means
of which any degree of revolving tension may be supplied on the rotor. — A new patented rotor plate contact which insures
absolute frictlonless and noiseless connection to the rotor plates is employed. The rotor shait is continunlly immersed in
a pool of mercury which insures positive contuct, This feature is highly importunt for receivers which o on a very
high frequeney band because the difficulties usually encountered with other types of cond r's are of ly eliminated.
The usunl mechanieal frietion noises are not obtained with the REL positive econtact shaft bearing, Both the stator and
rotor plates are of heavy brass, thus preventing capacity changes due to plate vibration. Particular care has been taken
to secure a positive bonding contaet between the plates of each section. The plates are widely spaced so as to further
insure the permsnency, Each one of the types listed below which employs u single plate condenser for the vernier adjust-
ment can be so controfled that the maximum capacity of this vernier unit may be varied to suit the particular require-
ments so that a definite frequency band may be spread over the entire tuning dial of the single plate vernier. Each of
the condensers listed below with the exception of the Cat. No. 220 type is equipped with standard 13" diameter shaft
which will take any type of present day knob or dial. The panel mounting space required for these condensers is FLi
x 414", The total depth varies with the diifferent sizes specified. These condensers will be found useful in spreading the
narrow congested bands when used in either receivers or transmitters.

STANDARD TYPE—CAT. 181

The Cat. No. 181 standard type condensers may in all respects be
comparved with the average present day single unit varisble condenser
with a movable clement which equally varies the capacity through its
eomplete rotation.

The following is # list of the standard types which muy be secured:

Cut. No. 181-A comprises one stator snd one rotor plate; the stator
plate js movable so that any maximum capacity may be secured by
simply varying the distanee between the stator and rotor plates; when
the spacing is 1{* between plates the eapacity is 17 mmide.; break
down voltages at 1{* spacing, 2000 volts......cenu.tivueos. Price $4.00

Cat. No. 181B comprises four stator and three rotor plates: spaecing
between stator plates 34”; maximum capacity 115 mmids. : break down
voltage 1000 wvolts .........sies A SR AR AT vssv e Price $4.25

Cat. No, 151C cmnplr_i.;eu seven stator and six rotor plates; spacing
The above {llustration shows o single plate Cat. zgt.wem stator plates '4”: maximum ecapacity 100 mmfds. ; break down

No. 181A condenser. The other models listed T 1 M D i s,
under Cat. No. 181 are similar to this except that Cat. No. 181D eomprises seven stator and six rotor plates; spacing
there are more siator and rotor plates, between stator plates 4" ; maximum capacity 210 mmfds, ; break down

volthge: 1000 VoME. (o o i s see e v e s T B 0

COMBINED TANK AND VERNIER TYPE—CAT, 187

The Cat, No. 187 combined tank and vernier type condensers will be
found useful in many modern high frequency circuits. The large semi-
variable capacity is rotated by means of a bakelite dise, This disc may
be notched so that the locking deviee supplied will fit these notches,
In this manner it will be easy to always return the large eapacity to
a setting previously employed. The small vernier single plate econ-
denser is used to obtain full spread tuning of each band.

Cat. No. 187E comprises the Cat. No. 181B condenser eombined with
n single rotor and single stator vernier control. The tank condenser
has a maximum ecapacity of 115 mmifds. ; employs 14" spacing between
stator plates; break down voltage 1000 volts...........,.,.Price $6.25

Cat. No. 187F comprises the Cat, No. 181C condenser combined with
a single rotor and single stator vernier control. The tank has a maxi-
mum capacity of 100 mmfds. : employs 14" spacing between stator

The above illustration shows the Cat, No. 187F  Dlates; break down voltage 2000 volts..............00s....Price §6.50
condenser which is a combined, large capacity Cat. No. 187G comprises the Cat. No. 181D condenser combined with
semi variable condenser shunted by a single plate a single rotor and single stator vernier control. The tank condenser
small capacity variable condenser. The uses for  has & maximum capacity of 210 mmfds. ; employs '5* spacing between
this type are obvious. The idea is to spread atator plates; break down vollage 1000 volts................Price $6.50

narrow bands. over. the TYPES WITH VERNIER DIAL CONTROL CAT. NO. 220

entire condenser tunin
dial seale, x The Cat. No. 220 condensers are exactly the same as either the Cat.
No. 181 or the Cat. No. 187 types, except that they are fitted with &
vernier control dial pointer and etched scale, The vernier control i
obtained by friction and has a ratio of approximately 6 to 1. The
eontrol is secured by having a small soft rubber dise turn a large hard
bakelite dise, This type of friction is noiseless, For high frequency
recelvers it is absolutely mecessary to eliminate metallic rubbing econ-
tacts which create noise. The following is a list of the vernier equipped
condensers which are regularly carried in stock:

Cat. No. 220-A eame ag Cat. No. 1BL-A...sevenerscnss ++».Price $5.50

Cat. No. 220-B same as Cat, No. 181-B..,...0veveen.r...Price $5.75

Tha 'ahove. Hhistration Cat, No, 220-C same as Cat. No. 181-C......coveveessq..Price $6.00
shows a  combination Cat. No. 220-D same as Cat. No, 151-D......... e onsseen s PriGE $6.00
tank and single plate Cat. No. 220-E same as Cat. No. 187-E...zuuveesesess .. Price $7.75

condenser with vernier control dial mounnted on - =
the small condenser, This [lustration shows  Cat- No. 220-F same ss Cet. No. 187-F......co.iuie, «ss - Price §8.00

Cat. No. 220-F, Cat. No. 220-G same us Cat. No. 187-G...........y......Price $8.00
e g T )
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AMATEUR BAND HIGH FREQUENCY RECEIVER KIT—CAT. NO. 182
EMPLOYS DETECTOR AND ONE STAGE AUDIO

The REL Oat. Ne, 192 ameeur Land Eph  Dreguesey
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A. C. BHORT WAVE RECEIVER

TUNED BCREEN GRID RF.—SINGLE DIAL CONTROL—NO AC, HIUM—
TWO STAGE AUDIO—LOUD SPEAKER RECEPTION—-UNEXCELLED TONE QUALITY

Tha Radls Enginéering Loboratories, Ine., have developed their Cat. Mo, 260 AC short wave
receiver after meny months of earefol ax El!'ll!.l:&zltBE work. - This AC model short wave receiver ie
without & doubt in & clasas of Itz own. fineat workmanshlp sombined with the bt t"l'ﬂl-'lﬂhlﬂ
material makes this set an outstanding developmant in the radio art. The e ]Lmt ru
tion of the recciver and its independent power wnit will immediately please the mo I‘—'l-']ﬂtﬁl I‘ﬂlﬂﬂ

EHEineer, The Cat, Mo, 260 m.'d‘m{:—_}

plova n toned scroen grid .
of radls frequeney o
eation, = detector wi
the smoothest possible eon-
trol of volome and two stagpe

frequensy amplification. Four=

pu]_r of plog-in coils are sup- FI
kad, which eovar all wave®
ngths from 11 ta 52 metgee

Each cail is clearly enpraved; ;

showing  the  wavelenFh i

range and whather it is to T b

the detector stage.
G.J

Tha Cat. ¥a. 281 powet supply anit ilos=- 24 screen grid tube and thyes =
r

trated on the right employs bone Eyps-S0 5

tubs fn a full wave reetifler cfrcuit, Ade- type-27 tubes. d}'
quate and movel filter sysiem insures pora

DG supply to the receiver, e}

)

Thiz unit is desipned to oparabe direetly : ".:'F

from any 110 to 120 velt. I.!:[T to &) evele ’:-:J

gingle phase power line. If the above volt-
ages are nel avallable this power sopply
can be furnished at slght a.d:htmnu! cOEL
with & hallast tuhe whereh
from 20 1o 2650 may be amvﬁ: B:.r the
use of this tubs, line Il'urtan.hum. which
chiise srratic nper.ﬂi.:m of the recedver, will
be eliminated. However, for &l1 general
purposes whare 110 to0 120 velis is available
this ballazt fuba |8 not necessary.

The Cat, Mo, 260 receiver hus been constructed with th eatest core regarding the treatmoent
of the individeal parts and the mefal eabinet and chassis. I:.aua]flinﬂivhiu&! mart in etther sealed im
moistora proofing compouond or else conted with an insulating equer, Thos, these sets con be snfely
and efficlently smploved in tropleal climates and other locations where atmosphesie conditicns arve
extremely effective In detoriorating apporatos,
Tha single dial contral which tumes both tha RF nnd detecteor stages §5 o grent improvement,
s I8 simplifies operations and thersby belogs this shart wave recelver to the average publle with
Em simplest method of tuning. Most ofher short wave receiverz entail eomplicated two hand opern-
o,
The REL Cat. No. 261 power unit is cohstructed with the same care as the recelver. The
condenzers, rosistenees aml choke ecils have & factor of eafety well beyond Z0M per cent of the mormal

operating regquiremants.
A hesey foor foob plog and cable sreangement ls supplied for eenpecting the power undt to the

mcaivar.

Cat. Mo, 260 reesiver, complete with 4 pair plag-in eails ... iocmiciiiiiiemnvian o Price $85.00

Cat, Moo 260 resaiver; pame as above exeept for battery operation ...... vinea e »sPrice 85200
Size overall 17%" lopg x 8" high = 127 deep. Net weight 22 Imunlin

Cot, No, 201 onit eaomplets wilth p]lp.gain cnlile and @ faok lamp sord and pl'u,g: ........... Price $30.04
Bize overall 11° leng = 7%" high x 8% deep. Net welght 10% pounda.
=l lipgm——
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SHORT WAVE STATION LOG

The Lollowing 18 & |kt of shori ware breadrast siatiens
which are cpernting un fnreler sehedale. From tlsse to thwe
new stations will appear. If thelr wavslmpth b kzown they
enn e opslly located oo the recelwar disl by aleply ewlewe-
Inting thalr prolebds positlon from the statbors thet have
alpmdy Tiin lagoed,

The table gives dats o1 the oolly o he umd, oo the disl
soitlug mt wilah the stetiom In te be hiard and abes She call
Irigery, Inentlon amd wavelmash of ibs siatios

Haeraver Which

Siasion Call Leiters Woen Thsl  Colls

nd Loeation Lengik Beiiing to Uem
1ML Bmridomng, Tava o000 A=raph LB 1515 11-E4
=W Nades, GErmMEniy ... I&.ER AT 11=1E
oD Kimedwljk, Holland ....... 1548 44 11-18
ADA Miikitn CHY, ML icode 18R 13%5 Il=13
POE Kootwelil, Heollamd vans 184 LUE 1-18
et Copdwtik, Melland ...... 168 5 11-1
FLF Benidowni, JRES o isa s Rt T R 1 11-14
PHI Aseridrdam, Hallasd ..... 1E38 B 11-1%
WIEY  LOMNG ISLAND GITY, MY- 173 &g 1113
oL Eooiwtik, MHolland i...o00 1R87 B 17=3
WIKAD Sebsnctbmdy, M, Y...._.:: v Teaa B9 17-30
Wi Duklnsal, CulBf; ... ..o00s 235,80 di 1730
WEXH K Fittalmewk, Po......c= et | LR 17-0
CIRX Winnipsg; Mafi., Cofo ...  2KE E1g 1710
LeLE Y Chelmaford. England ... 3550  53% 1T=a0
VEIME  Sydwey, Ausiralls ..., W5 T 260
CEW Hughy. England o.co.cias a6 2E-iF
HRH Costa Hlea, O Moooooos . A0E 141y L
WITAT Philsdalpdin, P, oooovo.. J188 B BE-44
PaT Eindovon, Mollandl . ooi00e 34 EI§ BN
WIEAF - Echemselady, M. ¥oovarraes BLAT B FE4T
VEIME Erdasy, Ausicalls ... ... « A1LER  EDYS LS
FHI Nomuperdam, Holland ..... 3%0 e T4
WIXY LONG ISLAND CITY, MY, HJ48 =iy
WEXF  Lon Angelen. Celif....... 376 =1 i
YERAT [hrommondville, Can, oo @75 EdLy BE- 4
HED Bogulk, Colessbls ....... .. ALy W7 .
WIXE  Mew York Ciy, B Yo... dhid 4%  oem
WINAL  Hew Yook W, ¥rovroronn SRIE & 3£
WIEAT Philedelphle, Fa. ........ 3 514 1853
WIKAL Cmoinpatl, Ohle .oooiia0,  diE LT AR=E]
WIXF Chicagn, Illpols - ..-..;:. 4888 AL 4852
WIEAL Mew Yoek M. Yo ...... . B B iRk
WHF Rarristarg, P ooisnaces BEE ] L
WIIK E Fitlsbern, P, .ocovi0e BEE 0%, Ap-92
Mk Arlingion. Vieglsia ... .. Ti.Te &7 dg-ag

OPERATING DATA

CAT. ™Na, 260 RECEIVER AND CAT. Na. 261
FOWER UNIT

Cocprcl ke antsnnn aol geousd thidr resptlve poshs
sngraved ®t the rear of tho reomiver,

The sntenem whoold be of ke singls wic wlxty
Feel long (56 meebera) Cromn ity axtronse ond o the seosiver
Thia wire shounld be atrimg in o tlasr arae
free [rom clecirie Ughi. power and ielephone wives

Ary gooi Eoawf knr may ba L
of th macEiver,

pack cibl lnte tha
i e ary eiee Lt e, e Stamdud 1TH ¥oly 83 1o 50

ui every Focelving . loralliy reduices dl@erind daks. Thin |a
dum fact {hat shert oave L by i
iiial 2 hartwean.

B B
b ing ra. moch an bas been done in lhe jmsl  Sue
B it oAl be shtninat s {ha sarly mernine and
wlerpcaon bouri.
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HIGH FREQUENCY BROADCAST RECEIVER KIT CAT. NO. 189
EMPLOYS DETECTOR AND TWO STAGES AUDIO

The REL Cat. No. 180 high frequency (short wave) broad-
cast receiver kit will answer the purposes for a receiver
which is required to cover continuously, without interrup-
tion, all wavelengths from 15 to 100 meters. Ineluded in
this wave band nre found many high power short wave for-
eign broadcasting stations which operate on regular sched-
ules. With the REL Cat. No. 189 receiver it is easil
possible to receive the interesting foreign broadeasting whiel
may come from England, Holland, France, Russia, Germany,
Australin and from any of the others irrespective of their
loeation. Thus, the range of the short wave receiver really
is unlimited. It will afford the thrill of ultra DX reception
which is not encountered in the standard broadeast band
above 200 meters, Besidea the reception of short wave
broadeasting, the receiver will nlso be very useful for tele-
vision operation. It will also bring the dots and dashes
from amateurs in every Continent. In tropleal countries
where static blankets the reception of broadcasting on the
higher waves, the short waves will be found clear and pleas-
antly enjoyable. The hand below 100 meters holds a con-

The tuning is accomplished by means of one of the new
REL econdensers especially desizued for high frequency cir-
cuits, This is equipped with a noiseless friction vernier
control. scale for thls is engraved directly on the
front panel. Regeneration is controlled by means of a noise-
less resistance. This allows very smooth operation which is
highly desirable for the reception of modulated signals.

The get is so designed that type 201A tubes may be em-
ployed in the detector and first audio and & power tube of
the 112A class may be used in the last stage, The terminal
strip in the back elearly indicates the various battery wvolt-
ages which ara applied to the set,

A neatly finished metal case encloses all of the equipment.
Due to the complete metallic construction, this set is not
subject to body capacity effects. ermore, o completely
shiclded short wave set is very desirable to stabilize the
recnption of lung distance nimls.

A ve and ive instruction booklet is
supplled with ench kit. This plainly shows how to assemble,
wire and operate this efficient receiver. The average radio
beginner will encounter little difficulty in successfully con-
structing this set,

The overall dimensions of the case are 97 x 13" front x
10" deep. The net weight of the complete kit is 18 pounds.
- - -

The following parts are necessary and furnished with each
REL Cat. No. 189, thres tube high frequency (Short Waves)
Receiver Kit. The kit may be purchased complete or else

any individual parts may be secured separately.

Cireuit

Symbaol Description of Parts Price
1—REL Cat. No. 189 Hetll Case with re-
movable cover (ﬂui.shad black crystalline
lacquer) Wilenaanusssaanes §6.50

Size 9" x 18" fmnt * 107
1—REL Cat. No. 1589 Aluminum Front Panel
Drilled and engraved (finished in & black
crystalline lacquer) 0 e e 4.50
Size 9" x 13",
1—REL Cat. No. 188 Engraved bakelite rear
terminal strip supplied with 11 connection
screws and two mounting remassan 1.50
1—REL Cat. No. 188 Five ply veneer Base-
board, finished in dull black lacquer, (Fitted

srssesammEnnans

tinuous fascination which even the most ardent broadeast with copper ground DPIatE). ......ee vesnness 1.00
listener will want to eventually explore. T1-I9- 1 —set ‘REL: Cat. No, 320 coll kit come
This kit, when completed, will make a modernly designed 73 plete With 60ll bBa28,,+..cessesrserssavenss 1000
recelver which will receive long distant short wave signals This coil kit constitutes three plug-in
with sufficient volume to operste a loud speaker. coils which are designed to cover all
The incrensed popularity of short wave broadeast recep- wave-lengths from 15 to 100 meters, Ad-
tion has created a very popular demand for a receiver which ditlonal cofls iy be iirehaned 1o, rever
has the electrical and mechaniecal specifications of the REL higher ranges. See page 26A for data
Cat. No. 189. ¥Four years of pioneering work in the short oii ‘svieh apeeinl ool
wave field has enabled the Radio Engineering ratories oy L ~REY; Cat, No.-200B tuning. condeises, ikns
to gain a vast amount of experience In the development pasity. 116 samfds; . (Complete with: vernfer
work on short wave receivers. Therefore, with their actual control,” pointer and L:n ______________ 5.15
e:fmcrie']ncc it is mo wonder that this receiver is a product c2 1—REL Cat, No. 150 type K, 100 m.tn.fd m—id
A Inep s condenser with grid leak supports.......... 50
Three sets of plug-in coils are supplied to cover all wave- o Ty AR
lengths hetween 15 and 100 meters, The ranges of the coils c3 ;HEE; G“t N°123_5 mm‘““i'm“ ‘W 15
are us follows: Ci  ToREL Cat No, 180 ‘type K, 2000 mmfd.
Coil A 9,375 to 20,000 K.C. (165 meters to 82 meters) plate by-pass cond. ..ucveosns s PR 50
Coil B 5,660 to 10,710 K.C. (28 meters to &4 meters) R1 1—Daven—2 megohm grid lealk,...... saven .50
Coil C 3,000 to 6,970 K.C. (52 meters to 100 meters) R2 1—Frost 50,000 chm variable resistor...... 2.00
R3 1—De Jur 10 ohm rheostat......oeeu.s senee W5
R4 1—Daven .1 megohm resistance............ 50
T1 1—REL Cat. No. 100 first stage AF trans-
FORTIBE "o siva o ayaah s bid wisla Ba i s wn o 'a minle e et 4.00
T2 I—REL Cat. No. 101 second stage AF lﬂnl-o
va T S O e S S R S e Ve 4.00
RFC I—REL slotted type RF choke eoil........... 110
£ SW  1—Carter power “imp'" enap switch........ J5
Vi1-2-3 H—n:‘lEL Cat. No. 122 UX tube sockets at 85¢c
= 1—REL Cat. No. 188 Hardware, which in-
| cludes necessary mounting screws, wire, ete. .50
1—REL Cat. No. 189 assemblying, building,
L4 \ [: and operating instruction booklet........... 1.00
i A ™ (i3 —
i TOTAL of Complete Parts............ $47.18
e The REL Cat. No. 180 kit comprising all of the parts
L l | L listed above {s carefully packed In a substantial
Y wh A s -ac -sc 30 o35 SPEARER ?:ﬁ?:ﬁ- When purchased complete it is sold ma
REL Cat. No, 189 complete kit.....,.. e S Price $45.00
The schematic diagram employed in the Cat. No. 189 kit The REL Cat. No. 189 kit may be purchased, as-
is shown here. Note the simplicity and the few controls sembled, wired and tested. This work iz done &t
his = Actually, this receiver is & our laboratories under competent supervision.
necessary to operate this set. " 0
one dinl unit which can be operated by anyone. Additional charges for this serviee........c.covvvess $17.01
=l 3 G
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SHORT WAVE CONVERTERS
DIRECT CURRENT TYPE CAT. NO. 194
ALTERNATING CURRENT TYPE CAT. NO. 195

Radio Engineering Laboratories offers to the
radio enthusiast two simple short wave con-
verters which will ensble the user to econvert
his present day broadeast receiver into a short
wave set. The use of one of these one tube
sets requires no particular knowledge of radio.
The avernge beginner can install one in ap-
proximately § minutes. They are designed (o
operate with any type of receiver regardless of
the tube used. If the detector tube in the
receiver is of the UX base type such as 201A,
189, 112, ete., use the Cat. No. 104 DC type.
If the detector tube is & UY-227 type, use the
Cat. No. 196 AC unit.

A thrill not usually encountered in radio will
be had when the voices from foreilgn countries
are clearly heard. These little converters are
not only very adaptable for the forelgn recep-
tion of voice and musie but they also lend
themselves to the reception of television signals
and the reception of amateur stations in all
parts of the world.

Three plug-in coils are supplied with each
unit. These cover all wavelengths between 15
and 100 meters. Each coll is clearly designated
to show the wavelength range that it covers.

Each converter is housed in a metal case
attractively finished in black crystalline lac-
quer, The front panel is of erackle finished
bakelite. The tuning scale and other designa-
tions are elearly engraved on Lhis front panel.
The total aize is 934" = 67 front x 7" deep,
Net weight is 7 pounds.

The above illustration very clearly shows how one of the REL alternating current type short wave converters is con-
nected to a standard broadeast band receiver, In this manner it is possible to convert any present day brondeast band
(that is 200 to 650 meters) receiver into a short wave set. It is a simple matier to remove the detector tube from the
broadeast set and insert it in the converter and then plug the converter connection into the socket which previously held
the detestor tube. Remove the antenna and ground connections from the recelver and connect them to the converter., The
broadeast set has now become a short wave receiver capable of picking up the many foreign short wave broadecasters.

I 1 SRR

L3

cz

e

ANT  GND.

The schemsatic wiring disgram employed in the direct
current iype REL short wave converter is shown nbove.
The plug shown on the right is inserted in m detector tube This illustration gives a general idea of the compactness
socket on the standard receiver. The detector tube from the of the Cat., No, 194 short wave converter. The Cat. No. 195
receiver is then placed in the tube socket of the converter, has exnctly the same outward appearance.

SHORT WAVE CONVERTER FOR SETS USING DC SHORT WAVE CONVERTER FOR SETS USING AC
TYPE TUBES TYPE TUBES
This unit is furnished with three plug-in coils and a 4 ft. This unit is furnished with three plug-in eocils and a 4 ft.
eable with 4 prong socket plug. Each set is carefully packed eable and 6 prong socket plug. BEach set is carefully packed
in a strong earton. Completely built and tested. in a strong carton. Completely built and tested.
Cat. No. 104 DC type converter........,.....Price $40.00 Cat. No. 185 AC type converter..............Price §40.00
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LOW POWER TRANSMITTING KIT
CATALOGUE Ne. 175

}

i r |:| ]
|

Interest in short wave amateur radio telegraphy I8 incrvasing in leaps and bounds.
The REL No. 1756 short wave low power transmitting kit will be found ideal for those
who are just becoming interested in transmission, It is presumed that the builder of
4 kit such az thiz wounld have the average experience that goes with the gencral de-
sign and operation of broadeast receivers.

This set s a0 designed that any type of UX base tube may be used. That is, a
UX-1949, UX-2014, UX-112, UX-171 or UX-2Z10.

Thiz kit when made up will be found exceptionully satisTuctory for portable pur-
poses such ng camps, expeditions and other similar projects,

Thiz low powered transmitter, although very mederately priced, shoull not be
considersd a mere toy. When properly connected, it will transmit over very greal
distanees. Many users have successfully communicated over distances exceeding 3000
miles.

The beginner need not be perplexed over the power supply problem. —E]t'.'r' “AM"
and “B" batteries can be wsed. An ordinary “B” eliminator, such as used with
brosdeast receivers, will be found admirable. The wiring disgram of a half wave
rectifier is given on the next page. This will supply both the filament and plate of
the tranamitter tube, 1T could also be utilized to feed the “"BCLT receiver.

The following parts are furnished for this kit: Panel neatly drilled and engraved;
two variahle condensers: two dinle: flament switeh; tube soeket; prid leak; grid and
plate blecking condensers; RF choke; apecial inductunee with necessary clips and
leads; flash Hght lamp and base; binding post strip; wire: serews and base board,

Complete set of blueprinte giving all necessary instruetions Turnished with each
kit. Each kit s furnizshed with a correct inductance and tuning condenser for opera-
tion in the 20, 40 or 830 meter amatear wavebanda,

This REL kit is an improvement over the original set as specified in the April,
1926 fssue of Q. 8. T, and alse in the ARRL H@m—dtmnk- These publications, recog-
niged by all as the leading periodicals dealing with short waves, recommend this set

for the beginner.

PRICE $30.00
Complele Kit as Specified
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BEGINNERS' RADIO TELEPHONE AND
TELEGREAPH STATION

Whan the mdlc fon geis ths "bug™ ond decldas do hoek bnbs the amabaury geme with n ssall islephoss or telegyaph
OF wEve rndssudibsr he ululle doés Dot kBpow mactly whorn i bagin s mE booosbisan rnl.lrfll.llr sepulis sl ihe |.-.-|.r-
erpenms;  The NEL ot Mo, 178 begianer® inlepboss snd daligrapli trasimbvee i whileh Tarme s mels portion of the
padis Alatkas [Mustsatod sn thia poge, la & typseal mggedly constrgoted end eifsient tranemitbr.  The simpibe atd elos
Inetrustione fernished with sash kit will sunbls the sverage anihsaiost 1o wire o thio st axd plooe 18 on the sic n mini-
wam Ulma.  Fisalts are alwers puitanicsd.  Tha Halla Engioeering Laborpbpcies heve idesignm] s sealion E"-'HLH!H'H
liwkire 3p =@ 43 sbowe § brplmal low power pmatmar layomt, 'With & cmell ;itfit soel es thin s Boplamir cin seoUre MARY &1110y-
mkie wemminga, A (56 s iz sbore Por acyocs who has hot geeviouals lisd the plossoce of operating an affcient small sbetioes,

Th 1luskEnelon to e
laft  clenrly shows  iie
placement of U sarioos
ClArEe Eptareiss 5e ni
b obluiln effelegor, The
Cpe. Mo, 28l omaiasr
baind roeeefrer ls ahown
one Eha ri This sl
ernploys - thres  tubes apd
B cnpelles of covdrlsd
ihe B8, 4% anid A0 melsr
amatr=r  lmnis; Ths
NEL widy sprend fenimg
ccpddnmic [daluse 16 am-

Tha Cat He. ITh trani-
mittar Ia ghien Im ihs
. Mo inf, then

an this {3 Elven on o

BB Tha - BEL
Cns, J'Ju. 1HE helf =ave
recilfier power peck b
thown om  tha  AciTems
beft.  This anil wayplies
tha fplats =il Sleiment
enltpers to the tubd ams
rh:rﬂ In ke brmramiideer,
t will wive maxisom e
wulks wisn & trpe-10 Enha
I= emzlored.

. = -
. e ha-—f.-'-—-";’a.nl.-h:-_'__
e s i i

Hoto  1%at ils LrEns
exither - has fwn onnDect-
ng wires, onn Troenm (B
ibdanes  mpd  the: other
from 1 oounierpalm,
Tha meedvid s Shiows
ennoscied o fis e sep-
arales anjenng. TPor duka
o sk’ Bypoa of ane
tefifige  mafer b0 paged
14 wnd 15 Im the JEEL
Boaklet Moo B0,

Tha folluwing B8 e complets remmma of the apparatey negemery to complete thie satlang .

I—REL Cat. Me. 156 Tramamiiter K%, ...00 .. Frice J5R40 LA, (T 1. I ——. . " TRE . .-
1—BEL Cat. Mo, 1B Tawer Peek ccmpletualy haill —Trhi-22 Serdis d Tl oo iaoootnesddvan Pres  #i.52
I'rira 2840
- =P Federal Brandes HeadpBolios. ... .i00...Peles - ]
1-Trped Tonmamitier Twlooovveeesoooesorro-Prise B0 700 “”‘ i h‘ : "I' - rt -
I—Typefl Hudl Ware Boctifier Tl ..o oo.s e e el “':.mu'_'"" s
= o - 3= Vall medibdim == Hiluinis similsr in
1-=ivanil Sabureagh My, WY JAAR. . poronoc i BN Evaready trD6 TIR. . 1o cunesoseisnssavenssss Prloe: S5
Le=—Frogt Hand MIierophons. oo rrerrstinyerss Frics jim

S 1f wmlt O Rntberien pimilar ty Evoready e
1—BEL Oat. Mo 291 Ampteig Panid Bes, K, o Price 330080 M, TTE S LT L T LE T pareme e Rp e o, o B || ]

D adilithes 1= Uhis epgipment tie amstenr will reqirg eultabls pnienes ayscems

The siwii=n suilined above ssid o tppe-14 mbe widh am AT power supplr unit, I the begloner desires to emplor
pimilar UX tass fulies purh ne the trpe=flh or trpe-l2A& § it will e dsotislacioss o ahlaln the power from dry B bad-
teries aimElar tn oss emakowd i ibs ecslvee  Ie otter werds, the woliages of the power sapply uesed depemds upon
the tula uead 1i the transsitier.  Follew alosely the woltage dpscifexlinne ms gpiven by i3s tuba manufesturer, In this
menmer the neer sun smiploy the Oet Wee 1TE st B conjunetion with smell oypa rescdiver iob=s sl B bitlesy plabs auppdr.
Althesigh the sulpud wi§ uok ba & soch a0 when wing ithe larger trge 6f UX hees fisdse, i owill e aufsient o obiedn =
working mowisdpe of the eystemy ned the benilis olitalniad shaal] b InloAsting  oongh 16 spur the oecr 0 Engar power.

Tieealled Informetion en the Cat, ¥o. 1BE hall wave sectlfer power pack i= given on NEL Cetelog page 48, Dedalled
Iefarmailon an the HEL Cut. Mo, 331 ametenr band peesiver In grren on pmgs 12 of the BEL Booklst Ba, S0

B e B
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CIRCUIT DATA ON LOW POWER TRANSMITTER
CATALOGUE NO. 175 |

BMT. & R
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CIRCUIT SPECIFICATIONS

O — Amlenne Borlus Vaciehle Condenser (303 s DIOE mifd. L& —Peimary BEL Speelal Inductames Unik
{51—Primary Bhunt Varishle Condenmer 90038 miil ?W‘TEH'EI R‘"’{Tﬁlf“ nhma,
C3--4irid ard Phate Condenmers 52 mid. A —-Fudin Fraquen Chiolra,
Afr—Anteenn Bescanco Indicaiing Lassp (posiclon be Ineert T Tranoenither Tﬂi.
whbemiin Toelat]. ®A—I'eex for Insertios of Millampers Metsr.
B—Spwcia] Biuding Pess Sterin

Li—Sesondary REL Spmial Induptemes Undt, e ST
rovied madn fn mecting nelurs,  Thoss, althsegh nol necsesary in u kit, mayp BN AR
teurm 'll?l:'u il el g e 4 not b grester ihan o O-1 smpers and the plele eerent milfsmpers meiec
whemld mok presed 0000 [0 O, mile The ember tap eonneciion on  “L3° shoull af=mn kept nusrer im ks gridoand
[botiom end ‘ne shown sheve). This will allow ibe tobe to operais eMiciestly without beeoming enneeesancily. hoated.

iwlrgrn perhod Pt =" jowd Telsphonkng @im be wecomplished by winding: eme
=im uTh;-er ua;ﬁ":huum :nlmmlfu"m." hﬂ::‘nh-m mT'ul-ﬂn-rr emrin mlg:nrfm perome the ende nf this oo fwrn
ranEmlaeien,

goll. The sl s now rendy Enr voied
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CIRCUIT DATA ON “A” AND “B" POWER SUPPLY
COMPLETE HALF WAVE RECTIFIER
Can Only Be Used with Bome Form of Alternaling Current,
Preferably 110 Volts, 60 Cycles

B

L

& |_:
L - 1
e 8 3 or
e 5 "
=L — L . [ )
= iy

L A 000008 090000 —
; ] AF) AFE | g

CIRCUIT SFECIFICATIONS

02 mid. 1600 Vali Filer Condenser.

CE—E mbd 1000 Volt Pilier Condinser,

C2d mald, 1000 Violt Filter  Oodlenser.

AF1—88 [enry—160 mil Filler Chokes.

AF2—i0 Henrp—160 mil. FlHer Chokes
alend GDE tn 700 velbs b spprosimetely 108 watis.
k.

P—Prmary Teansformer,
Z--Migh Voliage Seocodary.
F—Owrileter Filnmeant Windisg.
AF—Hortifr Flazmesi Wiading.
B Beerifer Toke (UX-218D or UX-2E1),
Tha power tranaformer smplored mest be capuble of defivesing
‘Tha filmment wisdings st deliver [0 volta snch st shoat B oaspers

Prices un any parls coploped bn the shen reotifier Wil be fernished upon sgpliesn,
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BEGINNERS' TELEPHONE AND TELEGRAFH
TRANSMITTER KIT—CATALOGUE No. 175

Tha follewiog |s & wﬂ!m I.'ul: -:-I
parts furmisliod wich
:—idlrillﬂ-J::l' o ol Baballie
[ dq R ]
panad, ™ .= 1",
1—[- ptg veneit bassbuind, st 14"

:I—I-I-ur fermlme]l emmpeeilen  sicin
Ettad with connectlon poits,

L1—5ec of Cat Mo 248 Lrudxmiiter
hl'rl':-ir:-“:::ﬂh iﬂﬂﬂhllin.

i ¥ eompelslag one el
Thess gro_ demigned o Moneion
eSalemily fn tho 40 moad &0
tm.-uu- l.-.lll'nr bande,  The in-

I:IE these malls xlluws
ng from ome bend Ao

¥ &omn
C—TEEL: Cak. Moo E51-B and Oad
Ko 101-0 condrmsers.
¥l= Ilun'nh I.;rgu TX tuhe mcket,
B — M. Mhament ek,
HI"J.—:EEL. Cak Fee 120 BF cholis

!IT:I!EELI Lpnl‘.. Mo 188, DS wkm

Hiustrating the rear view of the Ok Mo, 175 tsnsmither with 5—"'" Kﬁirﬂ
al':':.f"" coinpletely nasrmbled asd wirsed. The sbmple and prae-
i mrenibng srrangemend will nmediately appeal to svsryone.
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TUNED PLATE TUNED GRID TRANSMITTING KIT
CATALOGUE NO. 139

Thi= eiregit has jumped inte popalarity among the transmitting amateors because of Lhe tre-
menidous resalts obtaingd and the ense with which it ean be toned to porfeet operation.

A transmitter of this type will emit & wvory stable slpnal.
Power supply can be had pither through mobter generater, vrectificd A, C or "B" battories,

TRANSMITTER SPECIFICATIONS

Cak 150 Tukie LHimen=lons Inohig late Filament kil
'J'_'.'pﬁ LT rml'l[.-.‘ High ].:'l.'t']b YVolls YWolks Pries
TH- & UX-210 L] 15 13 4R T.h E71.080
TH- &4 DV-200a bt ] Ik ] (ELLH]E] il ] ]
TH- 6& Ik B-H sl .1 L3 1500 k1] B
TH- 7h TX-852 ] 15 ] 2000 11 LR ]
TH -2 TN -204.4% A 18 bl 20D 11 EEIE LT

Tha fn.-ll.ll'.'i-ill'r':' e O] .-:up|lEi1':l| for thess kites framo naatly finizhed m bleck laecoer, two
black dulled panels delled and epgeaved, secies antenmn varishle condenser, plate shunt eomilenser,
greld shunt condenser, thermo coupled BEF antenna currenl meter, DO plate miliampers, thréee Bole-
lite condenger knobs, vacoum taba secket, prld sondenssr, plate condenser, geid leak, two RE choke
cafls, rear binding post strip complete, three KEL type 8" [nductanee units with clips and_mounting
lirwckots, serows amd il necespary wire, Complete nstrection booklet,

S . S

SELF RECTIFIED T. P. T. G. TRANSMITTING KIT
CATALOGUE NO. 121

For those nmntears who do not desirs Lo |:|un:|1u:-=u:1 i recbificr and flter system, REL huas 1o
affar the self-rectifiml T. P, T, G kit, This Is practically the same g5 the Cut. Mo, 139,

Two tohes of similnr eharmcterigtics are em]:-hr:.rr'd. The trunsmitter will eomit o rectified AL L,
nota mgual to the average roctifiesl sek. The note is always plepeant and ensily readahbbe.

Additionn]l parts which inglude one tobe sockel, ona special doohle plete eondenser and two |RF
chokes nre supplied to complete this leik. {These aré in excess of parts supplicd with the standard
Cat. No. 130 kits.)

Thea only romaining sccessories necpssary o place this tronsmitter in operation are tho plate
ardl filnmaent trensformers. Those moy vory in fregquency. from 40 to 500 eyeles,. (Trensformer prices
Turnished upaon request. )

CATALOGUE Nin 13 KIT PRICES

Th-he=E575.04 TR-5H TH-2Z50—%115.00
TR-66 » 227.08
TR-75 |

e -—bﬁﬂ-—- b=
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CIRCUIT DATA ON TUNED PLATE TUNED GRID
TRANSMITTER USING CAT. NO. 139 KITS

—f‘u'e.'mw— —6

LS

!- E
L b ——il) -t
CIRCUIT SPECIFICATIONS
LE-<REL Type "5 Induclance E—DC milliampere moter 0-100 to 0-604 mils
LB—REL Typs “8" Inductanee G _Grid Condeasers 0002 mdd,
pe EP—P];dte Rﬂ_ﬁmd%n;ar 002 mid,
LG—REL Type “8” Inductance RFG—G Choke
CA—PREL SRariez Varahle Condenmer 0002 mid. Rﬂlt%m]&tﬁmﬂmhm
CB—REL Plate Varinhle Condenser 0002 mid, E—%‘rmﬁﬂm:bl:ﬂ: h'l:;'bl-? -
OG—REL Grid Variable Condenser 0002 mfd, ET‘—T; ”::;" o "Jﬂ'ﬁ!““ i e ST g
A—Therms RF Meter 0-1 to 0-5 amp, oo fliionn oy ]
HY—Tao kigh voltage E—To filament beating transformar

A blueprint booklet supplied with each kit gives detailed data on assembly, wir-
ing and operation.

In some casea it will be found advisable to eliminate the grid leak “R" and use a
negative bisging battery, Better control will be had with such an arrangement.
Whenever &8 “C" battery is used, leave out the grid leak and vice versa when a leak 12
used do not uge “C" battery. For low powered sets use resistance only while for me-
dium and high powered zets use 0" battery.

e —
CIRCUIT DATA ON SELF RECTIFIED T. P. T. (.
TRANSMITTER USING CAT. NO. 121 KITS

Em- e [ == L -:'_‘I:'-'T
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e by : or
. 7% a o5
e
= 1
|t - O-c

CIRCUIT SPECIFICATIONS
All circuit conatants are identical to those given above with the following ad-
ditions:
RFN—Negative High Voltage Lead REL RF Choke Coil

CP—Two plate condensers 0001 mfd. each or one REL (Cat. 150—Type R} spe-
eial Duplex condenser. This condenser is furnished with all self-rectified kits em-
ploying over 1000 volta for plate potential.

e T
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TRANSMITTING VARIABLE CONDENSERS
CATALOGUE NO. 149

These condensirs are l:rimn:rl]y |1=aiginmi for wses in transmitbng cireaits ‘-’“EJ’H.-'-' power from
100 to 2,000 wulks, They will be found well suited for presision messurements in tory work
nnil numerons olher plices where eondensers of low power faelor, low dielectrie losses and high
polentin] break down arve essential.

MECHANICAL, The plotés are of heavy braze {aboot 1006 thiek) widely separatod By
pecurately turned spacers and fiemly clamped between substantial east aluminum end plates. Tha
odges and comners of the plates are carefully roanded thues minimizing brosh dischargs,  All affechve
parts are boffed so as to assure absolately polighed surfaees and adges,

A steal shuft eareying the rotating plates, torns in éone shaped adjustable bearings. The
adjuntment 1a locked after condenser has beean subjected to & rotation test to insure the proper
wenring in of the cone bearings. This is practically the snly bype of bearing that cen compensate
for wear. The shaft diametor in the bearings is %", It is of one piece projecting thru each bear-
ing; Omneend iz turned down to 347 to toke eafe of any standard knoh, The other iz %" dismster
and projeets far enongh to mllow coupling fo ancther condenser for tandem operikion,

The walght-of these econdensers has been hept execoptionally low so that they may be mounted
directly ‘on pear of transmitter panels withoot additional rear supportz  However, the largest model
will req|ulre aopports. The overall panel gpade required iz about 44" dinmeter, Ihrilling templates
sapplisd with each eondonser,

ELECTRICAL. The stator plate assembly Iz insulated from the rigld end-plates, earrying
the rotor assembly by blocks of the bezt obiminable hard robber. Ae these blocks are amall in
volume and placed in o weak, non-varying elecbro-gtatic field, the condenser has & very low power
factor. The actual contact between the stator plates and the insulating blocks i, slmost .=mall
enaugh to be ueii-]jgihln. Thoso blocks wre highly polished—therafore offering considerable safoty
ngninst ¢reepage losses betwesn the sintor terminal rods and the end plotes.

The temperature cosfficient of these condeisers i= practienlly mil, and there iz no change in

cxpacity with ney. The breakdown potential of the warious fypes is given below:
Max. Flate Oreeradl
Type Breakdown Number of Cap, Spacing Thapth WE
M. Valtags Plates Mmtd, Imehea In:hag Lkua, Price
K 2000 14 2 A60 A, 760 €. S17.60
L 8000 b &l 250 8,100 B.D 21.00
M 8,000 &4 Gl 250 0620 125 20,00
N 5,000 11 il Sl {5, TN A5 1725
(] BEEL 145 116} RiiE H.14H 7.0 e | REE
P B, 000 aa 184 a0 120 105 2 Wl
i1 a0 T a5 1-DHEl i,750 Lo 17.00
2 10,000 11 45 LR {.1:04F 6.0 14,00
fit 104} L el 1.0Wi 1820 0.5 27.00

WNOTE: Three matal gtand off bushings supplied with each condonser for hnek pansl mount-
ingr. Insulation bushings can be supplied for condensers which are bo be mounted on metal panaiz

Additional charges b0 centa per condenser.

—Ir——liﬂll——'ll“
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VARIABLE CONDENSERS
FOR HIGH FREQUENCY RECEIVERS AND LOW POWER TRANSMITTERS

Tho ndw line of REL variable eondessers specially destpnimd  for high fromisncy  (ahort waves) meewivers shd 0w
pawer tranamitiens v maileally difcrent from the sverape type of sondemsers whish are Bow offessd foe almilar parposes
Altey ganilul inveitigetion it wea foppnd thet o omdenmer for tcoimg high frequency  cireulis man ot bs = -
redunsd farge condenser Lol [t muost be of tetally diferest constroetion,

Thien are thres mwudels of the npew BEEL wvardabla aindetimeni whish ars shown blow, Enel of thess mesdols has the
follewing ewisnnding fotures |Bforporuted Im iSalr construeslon — livavy @i okt gliminus eod sapport wich wids dpread
ilrer podnk smeanbing arrengeerment. This mmindng scheoss  aescres éondement . iy, sipocially wPen mounied on  this
mata] nanels, I'hul v founinthom mul:ﬂ n substentiol wapport Tor the bolaneo of (e sosdesser. = The sursdensers e
suppBad with n whund-nil bushings allowing thess sns o B meenbed on metsl panelg without groundsnig edtlies
the stator or ml.-u! plutes. = The n:ll:-:-r lhm H'.'njuﬂn :In l. Ilql ely dmlgmal beactng which b5 of  comieal comstrucibon on
Bith wemils; thiis amszricgy agninst -any end thrist -or the micr pleies, & speoisl springr (6 povided iy mesans
af which ner d.-rtw of pevalving ienskon mmy be w]:lnl.m'.l tm l'he Fetor, = A nuw patenbod retor plebe mntest widels namee
ahiclite [rhstonlees snd poimsless menestion &0 the mier plates 5 smpdiored,  The pefor shaft s cetineally imessrsed in
a ponl of merenry whicl inmores posiiive comtast.  This feoture B highly isgestant for recsivers which ogemio on o %
Elgh frwquessy hend beesuse che lSfiomltiee woslly speoondeesl whih ovber opee of  cordenoers sry eompletely  olimi
The umml meéebanlcal frietlon Bedsss are Bet obiainsd l'l'l'h 1% REL juditve conteet dhislt hmslhgy, Bolh thei SlaloF
Fuloer Jilnbss mrw of Besvp hse thus prevemiing eepaclty chamges dne in plats vibration,  Partimler are hes been takes
b ERETTS B 1::-|Iu'.u.- bondlne eontegt Irniwﬂn the T:I.“JH wof eoel seeifon, The plabes wre Wildly spased s as Go Turchor
Tnsire the E.r.h oo of dhi fypes Jistid bidow which smploes s singles plade ondenanr for the vernler adjuss-
ment ma In- 80 c-.rnl.'rtﬂlﬂ that the meximam capsctty of shis vemler unfe mey be verded o sole (e partleulnr regaire-
menis sn Ehat a dmileiis (regomey band moy b= sprend ever the e toning dw] of the singls plain vermber. Faich uf
ks eopderisers linied h-.'h-'rr wilth 1k -xrrl:luun of the Cat. Mo, 259 vpe @0 eowipped with sasdard 47 diemeier shifl
wihieh will éake any pe of poasesi day knob orF disl. Ths patie]l meentdng spees. pequirsd for thees cocdansera a4
E 4447, The tots] depth varles with the differest sizen spepified. Thess condemseres will 2 foond meefl s spreading
narrew fangeited bunds when used I elther reseivers or Lrahamibisos,

ETANDARD TYIFE—CAT. L&l

The Cne. Mo, 191 sendend trpe endensers may in sl resgseis be
eumpared with the sverugs prasest dey Singls sl variable aadensar
with n moveble element whick squally viarkes the mpsalry throsrh it
morn el rekatlum,

The fellowing i= a et of the smndard ypes which may be secered ;

Cat Mo, LBI-A comprisis cos steles and nhie rodne plile: eha  Bbales
plate bn movabie g0 that any smaximon cepuslty sy be seéwred by
slEgply vryhiy the Sirkehom betason the sbahmr sl oikse plates o whiss
tha mpacing b8 4" hefwean plates 1!he mmpaaty la 17 rlmr:h-l liceak
iwn voliages &l 14" syoeisg, TOF Volb. oo cvanicciamaanans Prler fi-49

Qb Moo 1ELN W-'I:II:IH! toar wmbor nd dires potor ullt-ul epsalne
bl wlabor plebes 14" sasimem cupecly 115 mmeidh. ; broak dedwii
FOMATE K. WoEEE o' v macin s o nh s b s A T T

Ceb Mn, 1KL sommpises poven miador mod sx motor plates; -uH:Lnl
The ol flbsartrmiion .hm- H.nn'h st Cai. htt.wamﬂu&i:-!:nr lafios 357 = —:l.'.lu.u.u edpnelsy 180 :mum.-. bk dew

g 1 e ey . . e e LR ORIt Lesstu Rt e L Friee $4.50
gnder Opte Mo, 181 e ﬂ.'qll.p[ l.l;l l:.hl.a ﬂu[ sl Cat. Ho, 1D coespiclss sdvis siabor asd ks retor pledes 3 spaclingg
thorm wte Eefe @lhier and fabor Tebwues wiasor plated 45" 5 mazxlmum mpaaiiy §L0 momids. | b dirarm

vimlaes I08) wadla: ccasinaraacisca Besiiaas et bkilis s ines oo REIEE il R

COMBINED TANK AND VENNIER TYPE-—CAT. 18T

The Cai, Ka IHT combined tank asd vamier tpe condemmere will b=
fognd wselal in mazy uud-twu likgh :I'.n.-i|l.|.d||r.p' eirewils. The 1un;pt- waml
k] bl in dime,

rminted EREENN 0 & disn may
b modehed mo dhak the Il:rrh.tnr devles mnlrtu I'I.II £l grher notous,
In this moansds L will T sy 1= alwsys mefurn the lamme cagacity &0

B sstidne previously emploped,  The small vernber singls plais oo
dunsar 18 wsel o obésln fall sprend tankng of smch e,
Cat, Mo, 157K comprises the Cat. Mo, LE1E comdenser smbinnl u.-Jl:Il
a #ingle redor anid- mingls l1.|l.1.nr vernier eninl, T tamk
s A maximmm o I 116 H:l:nh!ll'. £ i L
mininr plaiss ; Grea IE“u:- Tobinge im0 Lul:ﬁ.":l'!..-t.-'.‘.‘?.ul‘m |
Oate Mo, 137F eompirlses thd Cal. Nao 18I0 msdenser combined with
a wingds rolor and eingle stetr wreler moateal;, The tank hes & maxi-
o capaclty of 180 e | empbeys 4% spacing bebwean  abaios
plates ; brmik dowen wolEage 2000 wnlix, ... S, O -]
™ orbdried, Cal Mo, 1570 snnprises e Cal. Moo 15D comdenses combined wiih
seimi varinhls mamnr shiintial by & dlsgles plate A dngls wtor asd empls staior veenler somtrol,.  The taak eomdenses
emall eapeeity varlable condesesr. The uses for Eaa o maxlmors eapockiy of 219 mesbils ; amploys 14" specing el
this type e nbodows, Thao ldes §s to eprend  #akne plates ; break doen woltnes 1008 T = P T E T

TAFICA . DADEL - SEy S TTPES WITH VERNIER DIAL CONTROL CAT. NO. #0

aniknn eondenesr fuming

gl =nle The Owl. Mo, IZ0 cosdensers e anacslly e sima an sbibec s Tat.
o, 141 or the Cai. Mo, 157 trpes, secspd that they mee ftted with

verniler ermtenl dinl polntes and ecebed seele. The Sermics ceslrnal s

nibtnkned frictism wnd hap & meie of epproximetely @ o 1. T

nrmired i sesumed iy having & skl sofl robisr -E.u: bern & Imrpw kard

haksiite Slac. This e af Iriciios |n poleelees h'l,qh_ [mum.u’

recctvers 11 |s sbsclotely mecomenry W elSmimiis mll'l:ﬂ

tazts which crenis neiss, The igllirwing is = Tt of iths “m1r:r 'quh;pﬂj

eondineers which are repslacly enrvied In mosky

Gt M, 200-h e oas Ceb Woo 08-M. - rocrnemrardsnn s Drie S5

Cate Mo B20-B mmss o8 Cat Moo IBFI-B.caceiccpsesco.q Prioe (LTS

T m" ilfasirution Cat Mo, 2900 mame ae Onk. Mo, TG, 00000 e nse e en o Pl §E00
sy mmbinstion Cad. 'Wa: JRD waden ws Cal. Na 1ELED. oo crnes Frirm §i.00
“ﬂﬁmﬂlﬂ“ﬂ'ﬂ' oy Cat, Mo, 206K same s Cak No IFBE. cieciciieeienis o Bria §1.78
Thn . Bl riarahr: Ot Mo BB6F aikmi ne el Ba 165 ccoiianinren +«Prien BEA0
Cat. MNu, 230-F. Cut. Mo, S30.00 seme as Caf. No, 18Tl o cinnicsinonen . Prien B8

o g Y i
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PRECISION WAVEMETERS
CATALOGUE NO. 142—TYPES “B" AND “C"

These wovemelers are designed to provide aecdrate instrommeats fop laborstory work; for
callbrntion of trmnsmitting and recelelng setz; and for all sessurementd which  requice | ulmest

Presigion. They ars a-.cupp]md in two rengas:
‘i" 1 i | e vaneseetser L0100 Matorg (O000—5M0 Kifeyelss)
g ey o LA B LS Bl | 100-800 Meters ( 500—500  Klloeyeles)

MECHANICAL: The comndenser 1z ropgedly constructed of low losa design, The plates are
go shapesd that a stralght line wavelenpth corve will regull  All part= are secorely faslened thoa
henvy dialled bakelite panel,. Gesréd Vermier indicating dinl is locked to eondenser shaft Tha
milcrometer imlex is cemented in positicn. This definitely seta thees two parts so that there will
never dceur any varlations whan onee ealibrated,

The eolls are wound in throaded snd stotted bakelite tubes, The wire is spoeially trested thus
alwnve keeping it in its original position. The plug eonnectors nre heavily plated brags pods which
fagten directly inls the pnat: providel,

ELECTRICAL. The actual offective wavemeter circuit congists of only the coil and the con-
depser, This circmit is wired with henvy copper plrip. Coil amd condenser losses are at & minimom.
Thia means low decresfnent resulting in extremely: sharp tuning.

The indicating eirenit ia independent of the calibrated caciliafing cireuit. Tb consists of a
nooadl pleloup éofl in seried with a erystal roetifier and o Weston direct current milliampere mater.
This typs of resonnoee indicating is more eritieal and sensdibee than the method which employs &
therme galvanometar, The United Btatés Burean of Btandards has: recently 1n-:1[mt-l:{l tha sapa-
rinvily af Ekls typs of Inddienbor,

A great mdvaotage gained by this method 15, that shonld the millinnspere :mt:‘r b damiaged
or hurnt out, it comld be replaced by ancther without any altering of the original enlibration.

SCALES AND CALTBRATION. The rotating scale fa previded with g epeclal milerorsetsr
imbex. Each division on the large sesle can ke easily rend in ten equal patts;, This meanz that the
Intre scale can be read to an nccarmcy af 1000 dHivisdons:

Eanch wavemeter iz calibrated agninst & standand Plezo Oscillator employing the varlous har-
monies of the Quartzs Crystal ttr-l:ﬂ Abzolute zeve beat iz used for detormining each point.  Further-
miore 4 vigibke check is also had moeams of a remobtely loented beal frequéency oscilluter, Cplibra-
tliom curves nre ful‘niuhm! far r.-\.'a.-:i: eoil. These are plﬂikl] on larps  sheeaty uhuwlm: e t':a.d.:lngs.
Two bluepeint coplea of each chart are fomlshed thus enabling the uwser to file away the criginal.
The ealibrations -snpplind nre accursto to 2 percent.

MOTINTING. The complets wavemeter is enclosed in & walnot case which hHas o removshle
dover.,  Provisiond are made ﬁu the cover far holding the two wavemeter eoils, the piek-up coil and
the extension handle

CARE DIMENEINNS, & :hixh £ T whils x 10" ]nth‘—WElEHJ T j_:-l.l-ulll]x.

Cat. Mo, 142 Type "B" 10 to 100 Meters ...... Priea 36600
Cat No, 142 Typa "G" 10 to 600 Mabers ... ..coveii-sivq an 6000
Frequency Calibmtion charts can be furnished sl 35006 |::||:Lm far each meter,

i —r
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CATALDGTE—28

CATALDUDE--LIR

TRANSMITTING TUBE SOCKETS

UX BASE BOCKET Tor all tubes with sturidard Nevy bises or with
UX baeen. Idonl for all low power tobes,

Moulded Bakelite shell with one pizes bronze boyanet spring prongs.

Cal, Mo, 122 FPrice 3§F Cents

B0 WATT SOCKETS for ROA DV-H3A tobes; for RCA TV-21TA
reclifier tubies; for WE 211D tabes:; for new Do Forest 150-watt tobe
type "M

Heavy hiph polished *Rodion'” bese, All eonneetions plainly en-
gravel, Desdgned to minimize losses deoe to faulty inselation.  Spring
hayonel prongs insues posilive conlael. Law capacily bebween prongs
Idaal for ahort wiived, Provided wdith heavy solder lugs which make
direst contiet with prosgs.

Cat. No. 131 Price $L.00 Each

DE FOREST “H* TUBE HOLDER for “H"™ tobes und “HR"” recki-
flore.  So bulle that it can be efficienlly émployed with this olitra short
wave tube.

Henvy “Hadion™ baso, neatly ongraved to show proper comnnmactions,
Spring clamps rignily hold tobe: in mny poeition. Bimiing: posta pros
vidml Lo take enre of tobe lend wires,

Cal. Moo 148 Price $2.M Each

UX-852 TUBE HOLDER, 'This holiler is cxpressively desigmod
for thiz very populay tuls,

Heavy "Radion™ base with engravaed terminnla,  Polished havd rob-
e pilinrs for grid and plate lends from tube. These wirss - ars quickly
fasteried to brogge spring elips. The flament eontacts plug inte rigid
profngs,.  The toba {w tightly beld in pomiticn, There is no chanes of
vibratlon

Grid andl plats somlenzers mey be seeursd divestly to the upright
in=ulating pillars, theveby Insuring short and dirset eonnections to- other
parts in the tremsmiiter.

Cat. No. 12 I'rice 204 Ench

250 WATT TURE END MOUNTINGS for ROA UX-2044 tubes:
for RCA eane ELW, UV-ESl tubes; for Do Forest "P" tubea,

Fornighed anly m peirs. One ond mounting: takes care of rid nmd
filaments and other end mounbing talong com of the plate conneckivn.
Heawy ppringe contuets theoughoot. Mounled on polished hases,

[H=stanea betwesn bases for 250 wakt tohes 12%°%, Distances be-
tween bases for 1MW watf tubes I5%°. These are inside dimensions.

Cat., Mo 138 'rige §4.00 per Pilr

e e
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TRANSMITTING TUBE SOCKETS

UX Base Sockets for all tubes fitted with the standard UX
base type prongs. Tdeal for all low power tubes,

Moulded Bakelite shell with one piece bronze bayonet
BpTing pronga.
Cat. No. 122 TUX o Priee §0.35

UY Base Sockets for all tubes fitted with standard UY

base type prongs. Ideal for all AC type tubes.
Moulded Balelite shell with ome piecs bronze bayonet

Cat Mao 122 Ele—1-12"  apring prones.

dismeter, 8" high.

Cat. Na, 1M Hl.ﬂ--l'h. di=

Cat, Mo, 122 T'Y - o Price §0.40

50 Watt Sockets for types-03A, -11, -456 and -72 tubes;
for W. E. type-11 tubes, and for complete line of new De Forest
60 watt tvpe tobea. Heavy high polish insulating base, All
connections plainly engraved. Desipned to minimize lozses
due to faukty insulation. Spring bayonet prongs insure I=
tive contact., Low capacity between promgs. Idesl for short
wave., Provided with heavy selder lugs which make direct
contact with prongs.

emuter, 14" high Cat. No. 181 ... Price $2.00

W. E.-212D.-250 Watt Tube Socket. Similar in all re-
gpects to the REL Cat. No. 131 50 watt socket outlined above.

LA DU BB i coiiiniassSusniyins e s e Price §9.00

Type-52 Tube Holder. This holder has been designed to be
uzed with this very popular amateur short wave tube. It is
adapted for use with type-b2 and type-60 tubes. Thase are of
the 756 watt type either with or without sereen grid. When
ordering for type-60 tube specify.

Heavy insulated baze with engraved terminals. Polished
hard rubber pillars for connecting grid and plate 1#ads from
tube. Fahnstock elips are provided for grid and plate lead
comnectiona. Filament contacta plug into rigid bayonet prongs,
insuring positive contact. The tube is tightly held in position.

The [deal tube mounting for the ulira short wave trans-
mitter.

RN R o - R s T e R el Price $2.50

amelers 4% e, 77 high.

250 Wait Tube End Mountings for type-04A, 49 and -41

. tubes. Also adaptable to all new De Forest tubes of similar
ﬂ comstruction,

Furnished only in pairs. One end mounting takes care of

b th-c id and filament and the other end mounting takes care

& plate conméction. Heavy spring contact throughout.
Hnunted on polished insulating bases,

Distance between bases for 250 watt tubes, *,  Ds=
tance between bases for 1,000 watt tubes, 15%4". £ge are

Lt Ko N STl inside dimensions.
R Pl e s CatNo 1Bl . Price $4.00 per pair
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TRANSMITTING FIXED CONDENSERS
CATALOGUE NO. 150

Good fixedl condensers of various capacilies are o pecessky in every
typa of trunamitter cireult. REL i3 ready to supply thess Tor all types
of lubea, These ean be employml ps grid condensers; plate hlacking
TYFES H & T eondensers; inber stage coupling condensers; by-pass comdensers, elo,

Different bypes and sizes lustrated here: will be found suited for
wae with tie present popular tubes.

TYFE K FOR LOW POWERED TRANSMITTERS, using the vari-
ous typen of UX bise tubes such an the 10, 201-A, 112 a6d 210, Suil-
able for eivcuits where plate veoltages are lesa than 1004, A small eon-
ibaneser which easily lends stself Lo si:rnpfle forme of mounting. Sopplisd
in the following capacities:

L0 DRSS eDeG I'rice 4 Cents Fach
Jlal OiE MG Price 50 Cents Fach

TYFE 0

TYPE T FPOR MEDDUM MWERED TRANSMITTERS agsing the
5 watt BOA 200-A luobess 85 wallk De Forest *H'T tobes; 75 wnbt HOA
LYE-H52 tubes @nd 160 watt e Fovedt tubes, and all others emploving
bo=a thon #0008 wolts on the plotes.  Sapplied in the following cepoeitien:

AW 0El a0 Frice $1.75 Each

TYIPE 1 FiilRE HIGH MOWERED TRANSMITTERS am |.1:|_l.':il|:‘," 260
wall Lo $000 watt tubes with plate voltages under GO0, oumted @n
slnminum cases which o be osed as shields mnd grodandsd.  Special
insulating plllars inzure absolute safety I making commections.  Sup-
plied in the following eapasties:

Jeel D0 06l Priee 5750 Each

TYPE B DUPLEX DESIGN FOR SELP-RECTIFIED CIRCUITS.
A specinl mew design of floed comienzer to be nsed in plate or grid eir-
extits of self-reetifiel nr push pull transmitiers for voltages wp o 32000
Actunlly two condensers ion one with two ‘outslde posts aidd one common
or center post.  Sapplied in two sizes which are correct for short wave
apariton.

30-0-20 moafd, and T00-8-100 mmEd. Priee- 38,50 ach 5
(Pricas on special desipns furnished upon application)

TRANSMITTING FILTER CONDENSERS
TYFE & CATALOGUE NO. 123

Every Llype of powsr supply with the possible exception of that
derived from kattarizs, must- e riy fiitered. The nerrer o pore, clamn
I €. sopply is had the bettér and cleamer will the nota of the franz-
mittér ba, - An adogquomte filter gtem somprising of correct waloes,
chinkes gand eondensers can be easily bullt,

REL filtér condonzera are arailable for all transmitters. Saleetions
can be made from the following listings:

TYPE A Opernting Voltuge 450 I O capacity 3 mifd. Priee § L3230
TYFE B (jperating Voltage 1008 [. O eapaeity 2 mfd. Pries § 290
TYPE ¢ Operating Volinge 2000 1N C. capacily 1 mid Price & 310
TYI'E B Operating Vellage 20608 [N O capacity 2 mid. FPriee § 550
TYPE E Operating Yolinge 3800 I O caparcity 1 mfl Price 510,50
TYFE F Operating Voellage 6500 D, C. capacity 1 mfd. Price 330.00

Prices on spiecial designs with sperating woltages up to 14,008 fuk-
nighed upon applicekion.

TYFES D-0-
.-h—-f#ﬂ-i——-ﬂ-
RADIO ENGINEERING LABORATORIES
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Cad. Mo, 150 dypes K miid T.
Gy 9" beng, W thidk.

Caf, Mo, 15 wpes K, I

.

Hires

Tarpished npu
gucel.

TRANSMITTING FIXED CONDENSERS

CAT. 150.K—FOR LOW POWER TEANSMITTERS

The EEL Cat. Moo 160 K™ bpe fixed condessers mor bo wesd in lew power brans-
mvittar cirendta whigh smpley ths UK base trzs tubes mch se the -8, 014, =104, =10
and B} type bubee  Huldsbkls for &l ciresion whers veliadges are e than 1,080,  Tdesl
far grid ccsdemeera, plato blocking condensera, lptersinge soupling oondsissce, [hbiswsst
bypam omdansers. etn,  Compleinly sealed In Pekelite snsed, A bsall eondinser which
enrily bendn lferll & simpls fnpme of momnilsg.  Avallsble le the folbewlsg sxpaciities:

+ O B e R s Prheo $b40 sach
el—. gug Prles M0 sach
A Price 30,78 pach
AT Price BL1E Gmch

The BEEL Cat Mo 188 “T" type Sxed condeossrs may bu usal B Bigh powes irkns-
mitier cdreuits whish employ B3 76 or 280 wall tvpe of tobse Sultshle for sl ciresita
whers volinges ara loss than B8990, Oommpleiely wonled in Aehalibe casii, A amall dob-
denger which esely lends Msall in wimple ferms of mountieg’ Avallsble in the follwing
rapacitlns -

BT P T T T, T TR — L e Frice 5500 wash

When erdecing Cat Moo 180 eondensers wiibed ol the "H" of the "TT ¥peE Ts sure
ta perify s aspecily rvguimd.

CAT. 160-T—FOR HIGH POWER TRANSMITTERS

Eadls Enginesring Laboratoils eas supply fined condempars having larger surrent
tmrrying eapusity or enpable of working at greater wltages, Thues eondensers are mads
ug of multpls unite smpleying woveral Cats Mo, 360 trpe T condemesre.  This s sim-
lar o cometrection amgloed by the U. 8 Havy. iy this sresngemest ney espaelfy ean
ba mirarnl.  Prices and speolfestioms femished upon reguael,

CAT. 125—LOW VOLTAGE FILTER CONDENSERS

The REL Cat Mo, 158 Jow woltage filier condasiess are desigmesd io ba nssd sither
i bypasss sondemsers En resslvers or &8 filter eondensers in. AC or M0 plebs spply anis,
Fosgped motsturs proul eomstruotion throughest. Thess eondetnsirs ars rabted as the fol-
lewlng DeD operwting wobmpee.  They will = gosmsdecl only 0F veed on the voliages
speel fied.

Cak e 1334 .0 mfd, 150 vol8 EH0 S  pecevoinciaa  Pripe BTE
[T 1 O | O TR T R [ o [ e ————— o] B L
[t A [ TR IR T L T ——— B
Cad Moo 12804 9. mfd, 430 volt BRC. O iiaa Price 3175

CAT. 123—HIGH VOLTAGE FILTER CONDENBERS

The REL Cal Moo 128 Kigh volisgs OMer condessers nro desigoed to bs wesl (o
tramsmitier elreafin of meillsm asd Bigh prwer.  They may Be smplogel es e fon-
dersera in pluts wepply sirealts, ns coopling emndenders |z modulabor umlis, ss resitsncs
bypnes. eonidessiers in 100 per eent modulesbss: Dpabessa. 80

They are guernniesd 10 cgerutn wl ke DO voltagee sprcifed dmlow, 1T these vellages
are cieended the misdsnsics cannol be puarznisd
o

Cak Moo 113-K i, 50 wolte IR0, oo ciacaiaian
Cae. Mo FEER 2 mifd. 850 wolis DO oicaaiina, %k L L
Cat Mo, 1280 ot 1,800 wolts TMD. oo ranmrumiisin---gsamciaani
Cat o, E2340 mid 1,50 wollls DCoar-qqrrermremsaaas
Caf. Mo, V8L ¢ mids EEID wols DG ooy seviianias
Cuit. Ko, 1286 = mfd 0,500 velln DO _.oiibiiaa

o RS

g R A ——

RADIO ENGINEERING LABORATORIES, Inc.
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POWER SUPPLY UNIT

CATALOGUE No. pjJOW DESIGNED FOR

GENERAL SPECIFICATIONS: — A
complete power unit fir medliunl‘l power
transmitters using either telephone or
telegraph. Ready to place into imme- RCA Ux-866 TUBE
diate operation. Can be connected to
any ordinary electric light outlet furnish- o e
ing 106 to 125 volts—50 to 60 cycles— AL e
single phase—alternating current.

This new REL unit delivers sufficient
direct current plate and alternating cur-
rent filament power for transmitters em-
ploying one or two UX-852, 756 watt
tubes; one UV-204A, 250 watt tube or
any tube or number of tubes having sim-
ilar characteristics.

One standard UX-852 tube is employed
in a half wave rectifier circuit.

Parts of the highest quality, together
with skilled workmanship, make this
power unit a welcomed necessity in every Complete Power Supply for Medium Power Sets
station. Also a very useful addition to
any Laboratory for general testing pur-
poses.

ELECTRICAL:—This unit is conservatively rated at the following figures:
Direct Current } 2000 volts at
Plate Supply 300 watts (150 mils)

Alternating Currenl} 10 volts at 80 watts (8 amperes)
Filament Supply Accurately center tapped
Operates continuously at these ratings. Will operate on 50% overloads for short periods—
separate plate and filament transformers of liberal design—employs 2 mfd. 2500 volt filter con-
densers—provisions for regulating plate and filament voltages—completely shielded.

Meters have purposely been omitted in order to keep a low price, Their use is optional. A. C.
filament voltmeter and D. C. plate voltmeter may be connected externally as shown in the circuit
below. In most transmitters the filament voltmeter is already mounted in the set. The D. C. plate
voltmeter may easily be dispensed with.

MECHANICAL:—Ruggedly built unit housed in heavy metal case which is finished in black
crystalline lacquer—centralized plainly designated terminal post strip—main line toggle switch with
“bull’s eye” pilot light—eight feet connector cord and plug—all parts securely bolted to five ply
vernier baseboard—heavy rubber covered wiring throughout.

. CIRCUIT DATA:—The diagram below, with accompanying explanations, illustrates the parts
built into this well designed power unit. A brief summary clearly shows the values of the parts and
the reasonable price of this completely wired and tested apparatus.

R—UX-852 Tube Holder
T1—Filament Transformer, Two
ndary  Windings  with

Tapped Primary for Vollage
Regulation

T2—Plate Transformer with Tapped
Secondary for Voltage Regu-
Iation

AF1—30 Henry, 3850 Mil Filter
Choke Coil

AF2—Same as AF1

Cl—2 Mifd. 2500 Volt Filter Con-
denser

C2—S8ame as C1

Cd—Same as C1

SW1—Toggle Switch

SW2—Filament Vollage Regulating
Switch

SW3—Plata Voltage Regulating T ) —— : I
Switch P i

L—Pilot Lamp for Indieating *“Cur- th e :
rent On" SWE --q'r_,‘,"r-uf.-‘u‘.;' <

W-—8 Feet Parallel Connector Cord I 5 Ml gy

P—Electric Outlet Connector Plug

V1—0-15 A, C. Filament Voltmeter,
(Not Supplied with Tnit) .

V2—0-2000 D, C. Plate Voltmeter Wiring Diagram of Cat. 172 Unit
& Resistor
{Not Supplied with Tnit)

Net Weight: 70 Pounds Dimensions: 20" x 9%" Front x 13" Deep

PRICE $85.00
Does Not Include UX-852 Tube

B

RADIO ENGINEERING LABORATORIES
100 WILBUR AVENUE LONG ISLAND CITY, N. Y., U. S. A,
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POWER SUPPLY UNIT
CATALOGUE NO. 185

GENERAL SPECIFICATIONS: — A
complete power supply unit for low
power transmitters using either tele-
phone or telegraph. Ready to place into
immediate operation. Can be connected
to any ordinary electric light outlet fur-
nishing 105 to 125 volts—50 to 60 cycles
—sgingle phase—alternating current.

This new REL unit delivers sufficient
direct current plate and alternating cur-
rent filament power for the transmitters
employing one or two UX-210, T& watt
tubes or any tube or number of tubes
having similar characteristics,

One standard UX-281 tube is employed
in a half wave rectifier circuit.

Parts of the highest quality, together
with skilled workmanship, make this
power unit a welcomed necessity in every
station. Also a very useful addition to
;llgge;j aboﬁ;t; r};.lfizr g:neésagdteigmgup;fy Complete Power Supply for Low Power Sets
power for large types of audio amplifiers.

ELECTRICAL:—This unit is conservatively rated at the following figures:
Direct Current | 400 volts at
Plate Supply | 40 watts (100 mils)
Alternating Current ] 774 volts at 215 amps.
Filament Supply Accurately center tapped.
Operates continuously at these ratings. = Will operate on 20% overloads for short periods—
combined plate and filament transformer of liberal design—employs 2 mfd. 1500 volt filter con-
densers—provisions for adding external primary control resistance—completely shielded.

Meters have purposely been omitted in order to keep a low price. Their use is optional.
A. C. filament voltmeter and D. C. plate voltmeter may be connected externally as shown in the
circuit below. In most transmitters the filament voltmeter is already mounted in the set. The
D. C. plate voltmeter may easily be dispensed with.

MECHANICAL:—Ruggedly built unit housed in heavy metal case which is finished in black
crystalline lacquer—centralized plainly designated terminal post strip—main line “on-off” snap switch
—eight feet connector cord and plug—all parts securely bolted to five ply vernier baseboard—heavy
rubber covered wiring throughout.

CIRCUIT DATA:—The diagram below, with accompanying explanations illustrates the parts
built into this well designed power unit. A brief summary clearly shows the values of the parts
and the reasonable price of this completely wired and tested apparatus.

R—UX Tube Socket

T—Combined Plate and Filament
Transformer

AFL—30 Henry 120 Mil, Filter
Choke Coil

C1—2 Mfd. 1600 Filter Condenser

C2—Same as Cl

SW1—S8nap Switch

W-—8 Feet Parallel Connector Cord

P—Electric Outlet Conneector Plug

PR—External Primary Resistor

Connected at Posts X" Op-
tional with User Not Sup-
plied with This Unit
V1—0-10 A. C. Filament Voltmeter
(Not Supplied with This Unit)
V2—0-500 I C. Plate Voltmeter
(Not Supplied with This Unit)

o
0
AC. FILAMENT

o
N
n
.
‘I.l-'.-
£/
)
D.C. PLATE

Wiring Diagram of Cat. 185 Unit
Net Weight: 20 Pounds Dimensions: 12%” x 8” Front x 9" Deep
PRICE $38.00
Does Not Include UX-281 Tube

o G
RADIO ENGINEERING LABORATORIES
100 WILBUR AVENUE LONG ISLAND CITY, N. Y., U. S. A.
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10 WATT RADIO TELEPHONE & TELEGRAPH TRANSMITTER
CATALOGUE NO. 186

(Combined Transmitter and A. C. Power Supply Unit)

Rear View (Top and Rear Panels Removed)
Front View Showing Plug-In Cails

GENERAL—The REL Cat. No. 186 set iz a complete, comparatively low power short wave radio telephone and tele
graph transmitter designed for amateur and experimental purposes, The self-contuined power unit mnakes this set ready
for immediate use wherever 110 volts, 50 to 80 cycles, alternating current is available. Operates from any ordinary eleetric
light socket ai low cost,

The simplified instructions supplied with each set are easily grasped by the beginner. Details are given on the
different types of antennae suitable for the various amateur bands. By means of the new REL vertical type plug-in ecoils,
almost any wave band may be covered, thus making this a very flexible set. It is.a simple matter to change from one
amateur band to another. Special eare has been given to the design of the Inductances and the condensers used. These
will, in all respects, be found admirably suited to the new narrow amateur wavelength or frequency channels which be-
come effective January, 1920. Precision frequency settings on any of the bands will become a necessity, The amateurs
will quickly realize how this is simply and efficiently accomplished with the REL Cat. No, 186 setls.

These sets are ideal for the typical amateurs who enjoy operating an efficient transmitter using stranight C.W. tele-
graph or phone. The compactness and neatness of these sets makes them accessible to any place in the home without
creating the usual “hay wire" appearance. They may be classed with the finest broadeast receiver models now securable.

SPECIFICATIONS —The complete transmitter and power supply unit are housed in one rugzedly constructed aluminum
case, which is reinforeed with east aluminum end frame eastings. Al sheet aluminum panels arve faustened with machine
screwe to these ecastings, thus allowing the quick removal of any side, back or top section, thereby giving accessibility to
the interior.

The outside is finished in black erystal lacquer while the inside remains dull aluminum. The front panel is neatly
engraved so as to designate the various controls. All jacks, switches and connecting posts are nickel plated, All variable
condenser and rheostat dials are of polizhed black Bakelite.

The transmitter unit is loeated in the upper section and completely shielded from the power supply and filter unit
which is in the lower compartment.

Total weight of set, including three plug-in coils, is 34 pounds,
Overall dimensions are 14134 x 18" front x 1114” decp.

TRANSMITTER DATA—Two TX-210 type tubes are employed, using the well known and highly efficient ““Hartley
Heising™ eircuit which is adaptable to either telephone or telegraph transmission. Jacks are provided for inserting the
key and microphone so as to use either straight C.W. or phone operation. The shift from code to voice operation is auto-
matically accomplished by means of the unique C.W. key jack used.

Variable eondensers are supplied for tuning the primary and antenna circuits. These are of special design, so as
to give vernier frequency adjustments in each amateur band. Three one-piece Bakelite form plug-in eoils are furnished
with each sef. These cover the following ranges:

Coil No. 1—3500 to 4000 kiloeyeles (856.7 to 76 meters).
Coil No. 27000 to 8000 kilocycles (42.8 to 37.5 meters).
Coil No, 3—14000 to 16000 kiloeyeles (21.4 to 18,7 meters),

Frequency calibration charts are supplied for emch coil so as to guickly facilitate accurate tuning.

: Additional coils may be secured to cover other bands. These will be found listed on page 48 of the standard REL
catalogue.

Various other parts, such as fixed condensers, radio frequency chokes, modulation transformers, filter chokes, ete., are
of the finest material and workmanship. All apparatus employed is subjected to rigid tests thus insuring a high factor
of safety throughout.

Cat. No. 186 Set, Including Three Plug-In Coils
PRICE $150.00

w|h-—-—-:9¢b—llu
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10 WATT RADIO TELEPHONE & TELEGRAPH TRANSMITTER
CATALOGUE NO. 186

(Combined Transmitter and A, C. Power Supply Unit)

INSTALLATION—The data furnished on this page gives an idea of the simplicity with which the Cat. No. 188
sets may be installed and operated. These instructions, altho not as complete as those furnished with each set, give suffi-
cient information to anyone desiring to place these sets in operation.

CIRCUIT DATA—"L1" and “L2"
—Special REL plug-in Inductances
of one piece design mounting wver-
tically, Primary and secondary

windings on same ecoil form.

St Mic.
C1—.0008 mfd, antenna serles varia- Ly oF)

ble econdenser. e L
C2-—S:;ecial 00005 m;‘d. vgriable . Cy RE

requency control econdenser, o a

(This condenser works in < %I fm\ f

shunt to a small air spaced

tank w:lr;g:lnner 80 @8 wma; .

ways obtain some cap S - Fe8 L

across the eoil.) Lz _\!c i’ ) ar | } 8
C8—.002 mfd. plate blocking con- z 3 W=

denser, uE-To uA-Tie
Cd4—.002 mfd. grid condenser, _— Cq
C6—2 mifd. 1500 wvolt filter eon- =

ensers. Y — |
C6—.002 mfd. filament bypass con- y,

ensers, SHIELD L
R—5000 ohm grid resistance. —

1 L
—f }
R1—20 ohm variable primary input
voltage control resistance. h
L—Antenna resonance indicator (3 T C;_D' A
miniature lamps are supplied M |
with each set having the fol- -
lowing ratings: One .23 am- !
pere, one .36 ampere and one
RF—Special fotind adio fre- . Lc
al slott type radio I & - <
quency choke ecoil, ;| I f/‘\\“ =1 <5 .
AF—Constant current audio fre- il \ ) -|
mﬁnw choke 114 henry 150 ',‘ LY
mils. ‘

r

SHIELD

1

AF2—Plate supply filter choke eoil Ry
30 henry 150 mils.

T—Power transformer designed to
operate from 110 volt, 50 to
60 cycle power supply.

MIC—Mierophone jack.

AFy

CW—Automatic jack for CW key- Wiring Diagram, Cat. No. 186 Sets
ing.
SI—Main line

switch.
M—Jewell 0-10 AC voltmeter.

OPERATING INSTRUCTIONS—The Cat. No. 188 sets are regularly supplied with suitable coils for operation in
the 20, 40 and 80 meter amatenr wave bands. A suitable antenna system must be erected so that whichever wave band
is employed, there will be some possibility of obtaining r A ing, therefore, that the correct antennm is ready
and that the corresponding plug-in coil has been inserted, the set is now ready for operation.

Plug the connector wire into any ordinary light socket. Turn the primary control resistance “R1" so that all its
resistance will be in the cirewit. This will then cut down the input to the power transformer so that minimum plate
and filament voltages will be applied to the transmitter. Next insert the UX-281 rectifier tube and one UX-210 tube, Place
this latter tube in the oscillator socket, It is mot necessary to install the modulator tube for preliminary testing. The

main line switch is now turned on and if everything is satisfactory, the resistance “R1" is regulated so that the fila-
ment voltmeter indicates a reading of 7.5.

The frequency ecalibration chart which is supplied with each coil may be used in the setting of the wavelength or
frequency control variable condenser. This is accurate enough for average uses, However, if & greater accuracy is de-
sived, it will be necessary to tune the tr itter to a precision type of wavemeter,

The smallest antenna lamp is inserted in the antenna indieator socket and the antenna serles variable condenser is
rotated until & point is reached where the lamp begins glowing, If further adjustment of condenser “Cl1" wvery greatly
increases the brilliancy of this lamp, it is advisable to replace it with one of the other larger types. The condenser “C1'
is finally adjusted so that the antenna indicator lnmp gives maximum brilliancy. Care must, however, be taken to check
the stability of this adjustment. There may be a possibility that the cireuit Is tuned too “tightly” to the antenna ecireuit
and if keyving would be attempted the antenna lamp would not come up to the same original brilliancy. To further check
this adjustment, insert the key plug into the jack marked “CW key" and note whether the antenna lamp always comes

back to the same brillianey when the key is down. If not, decrease the ity of | “C1" slightly and check
agnin with the key. A setting of “Cl" will be found which will not be critical and still give maximum output.
The above data gave information for using CW telegraph for tr isslon, Tor teleph operation insert the

modulator tube (UX-210) in its socket, remove the CW key plug and insert the microphone plug into the jack *MIC.”
It may here be necessary to slightly decrense the resistance of “R1" so that the filament voltmeter “M" again shows T3
volts, A small 2234 volt "C" battery is connected to the eable leads, This iz used as a negative biasing battery on the
modulator tube. It will also be necessary to connect some source of 6 volt supply to the leads marked thus. This is used
to energize the carbon microphone employed. This battery may be either a 6 volt storage battery or else four small 114
volt dry cells connected in series. There is also another wire in the eable lead which connects to a ground. Tt will be

l‘;?itﬁdianthat when the microphone is spoken into the antenma lamp will fluctuate with the voice. It should increase in
cy.

Due to the complete shielding of this radio equipment it will not be necessary to pay particular attention to its

placement or loeation, It will never be affected by nearby metallic objeets. It should, however, always be advantageously
located to the antenna and counterpoise leads.

el T T
RADIO ENGINEERING LABORATORIES
100 WILBUR AVENUE LONG ISLAND CITY, N. Y., U. S. A.
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PORTABLE RADIO TELEPHONE & TELEGRAPH UNITSS T

CATALOGUE N, 135 g
{Combined Transmitter amd Receiver)

10 PeS
9

[ = paﬁﬂid'«ﬂ

e1le Jno/

Frool Yiew

Hear View (Roar Panel Bemovedi, Eewing Plog-1n Cnils
winl Hallery Cilibs

GENERAL-Tha HEL Car. Moo 16 sels are enmplete padio telaphone aod Eelagesplh wilin, cuginsdly ozl lillmk%

%
191e-

|

-

designed for mll porinble and slodlny uses. The extrsme lghtnes of thess seis makes ihem nfdnptubds to Seld wor
il momnl] kanks, pitnmohiles @Znid hoene upe,

0%

A mintmum nember of molols greatly simolifies tha A.I{Iulil.illll and adfsslments, therrhy cromiing an  idosl u.-n'i'ﬂr
Ipenperieneed persona, Nesdmary lnsbrucibons rigenling suitable pmiennn aystemes are suppliod with sech scf, ale full dels’
In given remarding tusing mnd operniing

Thesn umlis smplny any of the standacd UX bas tules. The powar supply neressary depenils npan the tebes weed
It s preferalls be copley buailberies, This meane that thess sois may be cpermted anywhets ond are not degeadent an a
separnbe form of elefivie mgmly.

EFECIFICATIINS Tha somplibs tranesitber aned reeciver aye houssd ln ose suggedly eobsbrucled slomipnm cese
This la peisforesd throughowt by nmsne of dleminum ond esstings.  All shest slusslmom pasels nes serewel o Lhess
enwilnge, Thess sre snklly removehln thus giving free secessability 4o ibe inderior,

A ptrong leiber carrying hosdis 18

peresu il

Insde of emae |6 @nished kn dull aluminum while the outelde bs spoapod with Weik emnilal laspess,  Tha Fronmi ponsl
I newily eugravsl in deslmeis the varfoms mnimsls

Tha Lrsmsmiblur wnil is esded fm the apper seeton asd  eosplabely shialded fmm the reoviver, whiah o in ihe
babbom pomarrsents

The total welght of (he sef Ineholiig one sel of eolby, tuben anid attory eabibe ls 22 pounds,  (Por dals on bebbery
cass mril wileer mreaksicion sen glher plde of 43ds page.)

Ovucill memilein e 16 = 135 [rme passel x 8% deep,

TRANEMITTER-—Twe tibes net emgploped, nefng the eficiest “Weriler Teldng” ntroukt widch ' is p|1I.||II|.|ﬂ bo eliber
Lrhipieaie OF Debigraph trensmdision, Jncha nee provided for Insertieg the kep and meccoplison en ne tn wes either sireighi
CW, ar phonn opemaiton, A maln ewiteh eosnicts ¢ithey the transmliter or recelver to il Anbemna aed ab (he skme
Ume Elisess nemisency babbery cosiarts.  This pwlich is ibe smals  eontool atis when in the “send' posltlen the trans
mittar s rendy | when in ke “recive’ poaltion the ressiver is resdy, abd when in the sewirsl posidem 2ll ciroulin are gpen.

. The frequency ue wevelengih eontsel sondenser s loented internally. This esn b et wnd lockied &b some poede
turmined wavelength, (1 deekpst gmid g0 speeifed this eas. ba done nt oor Laboratory ineolving . ns octes cose. b Hpvealal
wertienl transsilber plig-in. cofle wre o, h wat ie mspplisl whil opne mguler pe 00 el covering & wavelength of
a0 to 120 metere  Addidlosal eoils s psver oiher hanls mey be sroared oxire. (Sed Frverse shile for [Esling. )

Bestmpnen with tho antonne elrewil s secomplished with = seres vardable condenser and indfeuted with & standard
senll Arshfighi famp,
Ustng T UX-218 typo tobes with whogt 380 to #10 wmble plate saeply asd T3 wiis (lement suppdr Lhe folleowing
aramemlsElm  ranged mEy . ha oufrssted  winler  Envorehles mooditlons
Telephone & to 1849 jsileas,
C.W, Telegragh &0 to 3060 milen
Emaller  isbes anml lower batiery supplles covor peopociicnslly smaller dlennees,

RECEIVER—This copliye iwn BFL-A e tubes Inon standenl elresit. The samo bailesiek used for the Lrmnsmittor
g mlio smploysl for thn recmiver cxeapt thint ks vulliges have beon peducedl to sorrecpood fo tha tubis sl

O - plamdand vertical pleg-in sl s furnished with ek ol & fover feom 2.3 e 0 mwebere.  Adlitions] colls o
gover oiber hands oan I purdhoned satss.  Thess sre listed on ihe revors yace

Opermtiom of the reeciver B slmpln. Thero are esnlr ten oenteols,  Cna for verving O waveliiglh aod e adhee
Fur emirulling tha neapliHostion,

veproiinl vomber dials are Darmishal fnr both oof thess comtrals

g by thi eéninglede pliedding and ofher desipn Teafuren. ihls et will mol e semeltbvs bo Joenl efeecrdmal sipoults
wok a5 limlibon smpsbems of sssoline mobors; elecizic. mobors ; relasn | sutomitle ewilehos, ste. The reoeplinon at s1] s
la elear a=zd usdiesmrheil,

with e panslble esecpinn of atecapherls disimrbanroea,

The reehving range of the st §s slwest uniboited, dapesdling wpon. meny wmrying conditione. 1 wili ilways graily
omeni] e Fakpis  speciliod for tho Eranemliber.

Cat. No. 135 Bet, Including One “G" Coil. One “L" Coil and One Battery Cable
PRICE $180.00
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E ACCESSORIES FOR CAT. N(. 135 SETS
(Alse For Use With Cat. No. 186 Seta)
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HARTIORD, CONNECTICUT, 1. & A AT APV e

Iaar Fellow Ammbours

Of gopres you'va henzd of tho Amarioan Radie
Felay Leanguo==tut 49 wan roalize that It la made of anEssere
Just 1ike youm and sbat you ere eligiblo to membershlp?

It'e true-—the A F.R.L. 1a sade op of YOUR E15D of radie
amatours; soxma of thia aréd "bross-poandoro, some oxparimootorm,
moon studante, but all poonosnmed of tha kess loterast Ln radlio
that maria the Amarican and Capndisn ematour, Thousands of pour
fellow "buge" havo ocombinsd to Dora- & continent-wils co-pporativo
argaalmiien of, by and for the santsor. ¥You oon be 4 Ddmber oo,
an the only regqulrement for sdalesion Lo & ROHA-FIDE INTREEST in
amatenur radle.

Yhoo wou Jolim tha Dsigus yoo throw syour welght to the
alds of orgmnlzed good El:rrtrhun:t in spstgur affalrs, and you
bogeme & mEmbar of tha ooly matlonal sostenr mecloty thak "doas
things". The A.H.R.L. ropropeocts the intaroste of the amateurs
in legisisyive and remulasory affsirs, 1% oondoots o beadquarterg
informpation morvics for thelr bemefit, 1t piblishen o oagetioa
that menthly bringe the letest and best radle news and dervelopmonts
%0 the homs of esoh sesher, and--poat interoasting and perhapa
mogt [mportant of nll--0& condvote orginiszed odomenlcatlon Betweon
tho stabtlons of the mesbers and rune practioal opersatiog testa and
rolaye and sbuoto that srs the joy of every medlc awmatour. ft'm
worthi jelning the Leaguo to gof the L.E.I.L. magazlime alons. Tou
know  EL--PQERY . tls pre&ler Amateur wegnzing, the oldsat dns 16
whe werld, pnhi:.md. axslualvely by-and for the anatonr.

Wa shull gladly send you & littla bopklet sallsd “Zha
Gtory oL She A4, H,FL." or 1f you've mlready mien enough to sake
you woab to be A ssaber, fust writes o lotbter of spplicatlen and
sucloms §2.60 to cover ons year®s dass and we wiil take care of
Fou,  That aOtitles you Fo a mubeoriptloo o "QATT during your
mapborahip, ifoo.

Bw, oMY
Slneeraly yours,

EHW;AZW Ssoratary-Bilter.
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O the exiremd et 181

APPARATUS THAT YOU WILL EVENTUALLY USE
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Al Metal Enclosed

RADIO APPARATUS
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QUALITY PARTS
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HERE ARE MORE PAGES FOR YOUR COPY OF THE

CATALOGUE

Please Insevt Them According To Page Numbers

NOTICE/

new

CONDENSERS

All transmitting  kits, employing power tubes rated at

50 watts or over, are supplied with these new catalogue
MNo. 149 Varable Condensers.

NO PRICE INCREASE

All Present Kit Prices Still In Effect

NOW THE BEST BUY IN RADIO

Short wave apparatus is standard equipment in most
amateur stations throughout the world — Join the majority

and buld the way.

"F'_'-bﬂ'i-_"'h"

Your Inquiries Are Welcomed

RADIO ENGINEERING LABORATORIES
LONG ISLAND CITY, N. Y., U. 8. A

100 WILBUR AVENUE
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