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The trade mark
GE is the guaran-
tee of these quality
tubes. Each tube is
built to most rigid
specifications.
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AUDITRON MFG. COMPANY
248 First Street 154 West Lake Street
San Francisco, Cal. Chicago, Illinois
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CUNNINGHAM TUBES MEET EVERY AMATEUR REQUIREMENT
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Tonidomey Wad¥ OFFER YOU

Satisfaction Guaranteed or Your Money Back]

SATISFACTION GUARANTEED OR YOUR MONEY BACK

s—Prompt Shipm Montgomery Ward & Company was the first
Large Stock Bmpt h pmgnts institution to adopt the guarantee of Satis-

We have large stocks and can make prompt | faction or Your Money Back, This guaran-

shipment upon the receipt of your order. | tee applies to all radio goods shown on this
"R this iss f Radioc News and ord and the following pages. Order any of the

eep s 1ssue o a1 14 nd order | gpparatus on these pages and give it a 5
fdirect from these pages. Prices are guaran- | day examination., If at the end of 5 days

teed against advance until April 1st, 1922, | it is not what you expected it to be, re-

_ < - . . turn it to us and we will promptly return
Navy Type Receiving Transformer Write your order on any pla‘.m piece of | ¢our money together with the transportation
paper. We guarantee safe delivery. tharges you have paid.

Improved

Vacuum Tube Control Cetector Cabinet

An_efliciently arranged fine looking detector cabinet. The best value
and the highest grade instrument we have found. Standard V.T. base
mounted on back of panel. V.T. may be observed through window.
Fllament control rheostat. Grid condenser. Nickel plated binding
Ioets w.th marked connections. Fine quality cabinet. weathered oak
- . .‘nlsh. hinged at top so that interior is easily accessibie. Bakelite
63S600—A very selective instrument for the more ! Panel size 7%x5Y% in.

advanced stations. Primary Inductance is controlled i 63S5170—Detector cabinet

in steps by units and tens switches. Secondary has 12-
point control. llas wave rauge up to 4,000 meters
Formica panels. Metal parts of brass polished nickel

Vacuum Tube Amplifier Cabinet

3 g Mahogany
g::”::'d ?\!Q:rlie ‘:25( co‘ﬁ;(;‘i ‘,‘;"“{2“5',"“,“ |?)ng. Arranged to work in conjunction with any V.T. detector cabinet
G%si:ches P thpplnx weight, 25 1bs. 17 50 \ Being of the same size and construction as our special detector
Pri G et $ . cabinet the two make a desirable combination. Standard V.T, base
e = e g OV T e b mounted on buck o{] panel. \'.']l‘. nmydbe obs?lr;od ithruugh wrlndow.
. s Filament control rheostat, mprove amplification  transformer.
Arlington Type Receiving Transformer Nickel plated binding posts with marked connections. Fine quality
B cabinet, weathered oak finish, h'nged at top so that interior is easily

Improved accessible. Bakelite I’anel size 7%x5% in. Ship. wt., 7 lbs, $ls 95

63S5172—Amplifier cabinet

* Radiotron Vacuum Tube

Amplifier Oscillator

63S5192—A high vsacuum amplifier and
detector. Requires no critical adjustment.
Designed for amplification and undamped
wave reception by the regenerative meth-

Radiotron Vacuum Tube Detector
63$5194—This is a 'soft’” tube espe-
cially suited for detector use and is also
an excellent audion frequency amptitler.
It produces excellent results in regenera-
tive circuits, Has the famillar hissing

63S601—An efficient high-grade, long wave tuner. point and low P battery potential re-
Has same winding as our Navy type. Will receive quirements. Standard four-prong mount- ggﬁtlnﬁ?lfs 33&"& ?A"%‘Yscfg; ;:Celvt'g'g
all government time statlons such as Arlington and ing. Shipping  weight, 11b $4 65 o2 'more! catep ¢ anoatifien a éim : a two
Key West. \Works up to 4,000 meters. DPrimary con- Price . ectme s or oncngomansren . g weight. 1 1b pPricé p $6.25
trolled by slider. Secondary inductance varied by a 63S5620—4000 ohm potentiometer graph- 14 s . Yrice........
12-point switch mounted on Formica. silk covered wire ite. Often used with soft vac-g 690 SOCkCt for Vacuum Tube
windings. Brass Tcla] px‘\rls pokllsheI(; and llgcqllwr'(;(l. uum tuhes, Price............... 5% 6355342 Socket is mounted on bake-
Mahogany filnished wood work. ase, nches h N
long, 6 inches wide. Shipping weight, 14$7 70 Improved V. T. Socket l.lle sheet. l'%u_r bln;lh;g p?s(s i{o:
pounds Price. . ... Sy fovers oryele i oo poveons el e ¥ 63S5343—Improved long flat spring connections, crew holes = for fia
e - contacts insure positive contact on g:’;’e‘i“"s{mﬁ{fx‘l‘: 11\‘,653:115"?{'3!)88:“{2:
Junior Loose Coupler ;‘;"'b’;;‘;ﬂ“‘;’g}n},‘;yf},;}?“bﬂ‘;’e‘,’"‘{%,cflfia upright or vertical position of tube.
i $5.70 N tube.  Marked screw connections, Shipping weight, § ounces.§] 35
‘ . May be used ang wired in any Price BT S0 6 T o
plfion, =~ Ghipgine wdlehg B iTes 9bc Variable Condenser for
""""" : - Panel Mounting
Grid Leak @n 63S5173—The best value {n high
6385341 —Pencil mark type variable - g;ﬁdedniggﬁalecgﬂg?&"csﬁa R“f:;
high  resistance. When  shunted e sluminum stationary plates, 12
e across, stopping condenser keeps potential of' grid of rol late Overall gl “lon
63S5103—A flne instrument for 200 to 600 meter such a value, that paralyzation Is prevented, and 4 ,arylpal i:'l 3 melr(lisog
work. Primary controlled with slider, secondary by most efflefent results are obtained. Tteady to 5@ 1%] i ‘B"l ufﬁ km'b wEe'h 3
5 point 9“;{}Chi 3{(9‘0' IW""S l’“;lssi 'p°“5'g';‘se“"d lac- mount on panel. Ship. wt., 3 oz. Price....... c Sl Cap. L M“ %
uered. oodwork mahogany finish. : - ) | s i 5
(112x31;§ in. Ship. wt. 6 pounds. Price...... $5'70 Vacuum Tube Control Panel la’i'llicpepmg weight, 1 pound. $6.25
63S5108—A_ compact, handy S | PHie ... P ISITSITTTIIvee
’ Two Slide W poncl, sglincard Jookel, Murdock Variable Condenser,,
- . ¥ o r 3 ¢ enser,
\ ! Tuning Coil leak and binding posts all Enclosed Type
\\\ \ \ 385104 — Machine mounted on moulded bakelite 63S5/75—Murdock No. 367. Pol-
1 ! L} ﬁ\’. 6 vad led cop- panel. Metal parts polished ished black composition top and
. \\\ spaced enamele L nickel finish. A high grade, bottom with transparent enclos-
AT W \ per wire winding, Non Peatntive  Hiiiient, St ponom ke apsa et SN L
e\ ‘[‘ W ::_‘;l'"‘ks"g;em:‘;z:' ofcf‘?; will do as 1;zoodl woréc’ lns‘the I}“ﬂ‘t“?, r{ge eabinet. i} mef)l}le, pla;_zlas. . (.'apﬁ i.Olol)i
: size, 3 . ng weight, 2 s, .F. am.. 5 ght,
smooth working sliders. Mahogany finished end pieces. g:ﬁ; o, 855x5 In. Ehilppiie Be'shs AR $5.65 3% in.  Binding "';ost;‘ i o

pointer are nickel plated. 180
Weatherproof Detector degres engraved scale.  &hip-

6355303—Very rugged. Perfect | RS “elsht. 2% 1bs.§4 90

Range up to 1,000 meters on average antenna.
Length, ‘8,% in. Ship. wt. 4 pounds. Prlce..$3'45

Loading Coil

CL  cesensesrosenoscs
6355/105—Essentially the same as two slider tuning easy adjustment. = Phosphor 63S5177——Murdock 366 Same as above but has 12
cofl, but has only onsci-lsll;ier. w?&ll}t ndsd lubbsom 300M g;gn::d cﬁ)r;haes]t lgpl;lll]lg Df)l;il uoge stationary gmes and 11 movable. Capacity, .0005
t. n . Z 9 5
range to any se Wipping $3.20 Al T T A ;'[rll‘c‘e Shipping weight, 1% po‘unds .... 1
n e e o ented | Prlee . ...iiiiiiieiiiieaelelnn. AT 5

Prico ...coeveeieerraanes peeeseresesiererens

inside dust and moisture proof
enclosed glass cylinder. For-

mi base, 2x2x3 1
Shlc:. w‘;,.sel l’l().xPrlc: $2'45

Murdock Panel Type Variable
Condenser

63S5179—Twenty-three plate .0005
M.F. capacity. Ruggedly as-
sembled ' for panel mounting.
Complete with mounting screws,
knob, pointer, engraved 180 de-
goee scale and anti-capacity
handle. 14 in. shaft. Any
standard knob or dial may be

Universal Detector

6355304—A detector of correct con-
struction. l’crma::lentthadjus‘tr:n::}.
Galena, silicon and other minerals
can be used. Moulded base and g Standard Galena
adjustment knob, Metal parts of i

brass, polished nickel finish. Test- Detector

ed plece of silicon Included. Base slze,$l.55 6385305—A popular detec-
214x3% in. Ship. weight., 1 1b, Price.... tor.  Tested piece of galena

is mounted in cu hich can
Murdock Detector Stand bs notated g GeTNA) Jimbans of used. Requires space :
wide; 2 in. deep for mounting.
6355302—A good low priced de- phosphor bronze wire colled s iine weight ID% o
* tector stand. Will dp ve BEL a:dﬁ tposlgrtfx?g a‘x;gry %or:ge;f‘d «£ % e Shinging welght e puts $3.
. e [ a 4 - ' s b

lcsg'::;;ggm:orkbuw ou Aéjustahle justment _ obtainable with ~= 63S518(—Forty-three plates. Capacity .001 M.F.
cup and contact. Nickel Dlated screw. Moulded base and adjustment knob.$l.43 Complete 3s above. Requires space 3% iIn. wide,
binding posts. No crystals in- Base, size 3x3 in. Ship. wt., 1% lbs. Price. 23 in. deep for mounting. Ship. wt., 2% 1lbs, $4.10

cluded. Size, 2%x1%x2 In. C Murdock No. 3661. Price...............

Shipping  weight, 4 0z §5c Detector Crystals Vari Cond
Erlce " .= RS S FrrT Qenuine Arlington Tested Minerals, Knocked Down ariable ondenser
. Absolutely the best crystals that can Furnished complete but unassembled. Intended for
Mica Grid Condenser be purchased for any price. All are panel mountln%_ and are completg wgl[t‘:: sscalesmgt':a;

For use In grid circuit of tlhorouggﬂy éested a.;)(} g;mranteféid. :gglghtkn;n;‘. e 'ormica tops an es.
: ., 0005 Extremely sensitive. acked separately in sea ; ;

;?clgumwgllgﬁt. Sc:}l)d 2 oz h:x;s. eéhlppln'.’ welght (r}\b]out 3 onnces. . 22¢ gilSSe183—Capaclty, 001 M.PF. 41 Dplates. $3.20

'S5 i ma- 63S5320—Supersensitive Galena, per crystal.., «&% | DPrice ............. RS P B Y R L HOP o
gﬁg:ggo—b:gg?med ce-n----65° 6385322—Sugersensltlve Silicon, per crystal...... 22c 63S5185—Capacity, .0005 M.F. 21 Dhte§.$2.25

638533 (—Unmounted.  PTice. .cocvereceeroee.e.s. 830 6355324 ‘Radlocite.”” Per erystal. . ...oc.ee. .. 180 'l 2Prigesigi Boat Wel, e NEE J= i K
WM CHICAGO, ILL. ST. PAUL, MINN. KANSAS CITY, MO.

Money Back Send Your Order to House Nearest You
LAY ne, 4o 3
atisfaction -anteed or Your Y J Vs | .
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SVALUES ON RADIO SUPPLIES

~f ORDER DIRECT FROM THESE PAGES Our Kansas City Store

Send for Our Big Catalog

We show a complete line of electrical goods in
our MNew General Catalog. If you are interested
in motors either large or small, wiring materials,
tamps, transformers, meters, etc., you should
have a copy of this new book. In addition to
electrical goods it contalns a complete llne of
tools, automobile accessories and merchandise of
all kinds which will be of interest to the entire
family. A copy will be sent free on reguest,

Kindly mention Radio News,

Combined Detector and Amplifier

This instrument in connection with a set of inductance coils,
two variahle condensers, batteries and a good aerial will per-
mit of the reception of all classes of radio signals over an
extremely broad range. Used in conjunction with our Re-
generative set you have a receiving outfit that can only
be excelled by adding additional stages of amplification. De-
tector and amplification tubes mounted inside of cabinet and
are provided with rheostat control. Detector provided with
grid condenser. High efficiency amplification transformer
between detector and amplifier circuit. Jacks are wired in
detector and amplifier circuit and a plug supplied for phones
permitting use of detector or amplifier as desired. Dull
finish baé(eliti ganel, 7{; in. hig]h,hﬁlj/s :'ln. wide. kngh grade
weathered oa nish cabinet with hinged top, making interior b
easily accessible. Binding post connections for batteries = iy Murdock No. 55
and couplers. No tubes, batteries or phones included. Brass - Head Sets

metal parts. Binding posts oxidized finish. Shipping weight, 12 pounds. $23 95

638612—Price .......ciiiiiiiiiiiaann LARAATI RS iy v exereneY G CRREE B+ g These sets have given excellent
service to thousands of wusers.

Thin extra responsive diaphrams,
fine quality permanent steel mag-

Century Buzzer

6385346—Used by the Army and
Navy and commereial wireless sta-
tions. TFor adjusting cryvstal detec-
tor, Operates on one or two dry
cells. Base is hard rubber with -
black enameled brass cover. Two thumb screws pro-
vide for adjustment of the armature to regulate the
;c));ne t? dea;ir?d [)il(;ll. Genuine Platinum Contacts,
ameter of base, 2 in. Ship. wt., 6 oz.$1.65

Price .......... " T Y P B D ST N w5 ¢ ¢
63S5137—For use with test buzzer  Nickel
rim with pearl center. Held firmly in 5%
fnen hole by small spring clips. Ship. wt., 4 oz, 25C
Price] .:. i ehtabdmeihedi . e ols egionsin seai

Amplifying Transformer Vacuum Tube Plate Circuit Battery uels, enameled copper wire wind-

4 C ed of 15 cells in series—22.5 ngs.  Nickel silver adjustable
63S8140—Will posiiively increase the \':lr(l;?osléach cell separately Insulated headband, complete with 5-foot
:zvr:r?li'thtlr(:lfes mtfxoemlgﬁgl:iaglna:\sud;llgut:o T and the whole unit compactly as- cord. Ship. wt., 1% lbs. %
! A T, = =
Scientifically designed to work with the AT fﬁrenb}ggdsangoz‘calgld tocceeltllsur I'fl}\?i‘:y 63S5370—Double set, 2000 ohms (total). ¢4 25
vacuum tubes supplied for amateur Battery plainly marked e A R ¢ ¢ (e T A TR0 Y 30
use, One of the best devices in its 22,5 Yot 150l 63S5618—Signal corps standard size, al). ..... g

class. It is of the iron core type and

is. supplied with binding posts and lugs 3%ax2x2% in. Shipping weight, 2 1lbs. 98c

Brice  sausi s e BBBdy e ee iaieeisle sieiaaieie s e als nien

Brandes High

lf)?nrmm\(v’gi':xtlmg'l 33,‘3.‘:3." ui '"'$3Sl37m5' 6355621—Navy standard, size, 6%xdx3 in. ?h"" Grade Receivers
ln’;iscseui...s ........... st e . s ping weight, 5 Ibs, Price.............. / '1'1er B'rnmlesﬂlinez of receivers
—Same a3 above u : is tho very finest. They are
mounted. Price ........cciieiiiiann $2'95 Porcelain Base Rheostat used throughout the world
G;rglgn sltlrvler 1\\'i{)ldénlildorll thread- and are famous for their ex-
D Of SO [:] re strip imbedde n porce- cellent workmanship, durabil-
General Radio Amphfylng lain base. Smooth easy action. ity and extreme sensitiveness.
Transformer Moulded knobs, 1% in. diameter. e All have the new Brandes
¢ co, \ms. acity, ! res. am- . ;
We belleve this to be the most effcient. best designed eter. aq inches. shlppn?g \gelghz,a lplz. lbs. 88 éi‘yﬁg‘orltlel‘:;:* bczg:lifv ‘ﬂ'n}f:'ém’f
and best constructed Amplification Transformer on 63S5313—Front mounted. Price............. ,006C very light and will not catch
the market. It is compact and by means of the - the hair. Ritted with 6-ft,
four Dl‘glt’:ﬂnk fest, em'h wltl}hl screw ho(lie. n;:lly be Panel Mountmg Rheostat golarlty lndlicatinz cord. The phones of each set
mounte n any position. e core and coil are 2290, ave carefully matched tones. Ship. wt., 2 lbs. per set.
finished in black. The mounting brackets and bind- 6355"3“5_?“1 ‘de‘l’} ”‘Q‘ISS“' f"’"uﬂla' 6385380—Superior type, total res. 2000 ohms.$7 70
ing posts are finished in nickel. Size 2%x2%x2% in. g}ﬁ_’; \‘%‘:?n(rlo s l;z?l’(‘:llﬁee fo;l‘;f’s I’{g? Complete. Wt., 14 oz. Price............... kg
Ship. wt., 1 Ib. . $4.60 sistance 5 ohms. Capacity 2 amperes. 6385.3.8.2—1\3\37 lt)ne, l'otnl res 3'000 ohms' I‘3e|r3
6385188—As illustrated. Price...... S S Complete with knob, shaft, nuts and sensitive. omplete. Wt., 9 oz. I’rlee........ $13.
r ) N pointer.  Ship. wt., 3 oz SR
“A” Storage Battery DR Each: ..ot $1.05 Learner’s Head Set
3 g —_ 11 -
635408—Six volt, 60 amp. I - Combination Rheostat i e rﬁfiilooml'xfslg.ﬂ “Shoutd
stolrage T;)]t;tte'r:esu fgl; hﬂlm%net bca:,: Fil Sk t 6355318 —For either panel or : not be confused with ordinary
f“ t. d sm iva lor‘lz satiafactory amen table mounting. Especially desir- tolephone reeeivers sometimes
oice. . Welght, 30 1o Storage able for panel mounting. Requires furnished. These sets are just
“rfﬂ H P $l4 85 space only 2% in. diam. and % the thing for those who wish a
L4 SOH 0190 LR g sge? in. " deep. Moulded condensite low priced sensitive radio head

set. Res. 1000 ohms. Ship.

base and knob. Smooth opera-
wt., about 134 lbs. Prlce—$2.45

tion. FEasy connecting and as-
sembling. Resistance 6 ohm. Ca-
bacity 1% amperes. Shipping weight, 8 oz.$
EPEI00L -0 oo on s 5 quokike suaTosverokever ol otorsls) oxororo B sk o5

Unmounted Honeycomb Inductance

Coils High grade effcient induc-
s tance coils at attractive

Watch Case Receiver
6355384—Regulation watch case type tele-
phono receiver. Moulded composition case.
Bipolar.  Resistance. 80 ohms$l 05
Ship. wt., 12 oz. Price, each.. L]

prices. Claimed by many : . -
users tto R? dtheﬂbestbon the Fixed Receiver ; T i
market. ade firm by var- = &
nish impregnation. Ship- C(_)ndenser ||" 'y F”"I‘""”"w
ping weight, 4 to 16 oz A necessity on every “]]H””' s
Wave length is in meters recefving set.  Used a8 el
i with .001 M.F. condenser. “*stopping’’ condenser or for shunting across tele-
Not mounted. mxol‘lles. Mtouldeéi”comptosltl(lm t‘bn"sm!. Nickel plated
Article . nding posts. hip. wt.. abou 0z.
-~ Number T{f,‘:,';’b" o D;gi\llmlg;:geWave Price 6385362—Capacity. .01 M. F. Price...........
23254;? 25 130— 250 39¢ 6385364—Capacity. .005 M, F. Price......... ..650
54 35 180— 450 . o
6385472 50 250— 700 PN Knife Switches
> 6385473 75. 400— 900 550 Porcelain base switches. Contacts and blades made

For charging exhausted batteries or boosting low 6355474 100 500— 1.000 59¢ of heavy copper. Intended for low voltage currents,
batterles. The largest starting and lighting battery 6355475 150 600— 1,200 620 but can be used on 125 volt current to carry lond
can bo charged for a few cents—usually less than 10 6355476 200 1,000— 2,500 65¢ not over 15 amperes.
cents even on high rates. Just serew plug into the 6355477 300 1,500— 4,500 730 6352684—Single pole
iight socket, attach leads to battery and turn on cur- 6355478 400 2.000— 6.000 780 single thu; v switeh Bn 0
rent. Large connecting clips make it easy to hook 6385479 600 4,000—10,000 98¢ si g 1%‘;‘;1,2‘ 1° ’ s,"? r
on_to any battery. 6355480 1.000 8,000—15,000 $1.38 Wt 6 on, " ogn .

Note: These rectifiers are for uso only on 105 to 6355481 1,250 10.000—20,000 1.72 Tk 22c¢c W g ‘
115 voltage 80-cycle alternatinz current, which is the 6355482 1,500 16,000—25.000 2.17 5352686-—Single pole, double throw —witeh —
usunl clty lighting current. Will not work on direct T t B 3 1%_37 f DSI'I 1o hiroww  switch. Base
current nor 25-cycle currents. iy > €s uzzers ;,ZI- x3% in. hip, wt., oz. 30c

Prices inelude 10-foot connecting cord with socket —— 6385345—Watch case buzzer. Op- 6'3{‘8921687;1-)}, AT A fln b - LW Bk
?lut, ammeter, battery leads and two clips. Length, m‘ ”\-. erates on one dry cell. Nickel B sart ,,’% im Ship ugle throw switch. 39(:

Inches, width, 5 inches, height 7 inches. p un (HI plated cover and base. 1 Inch se, slzo 2x27 in. Ship, wt, 10 oz. Each..
83S6198—Charges 6-volt battery at 7 amperes rate. i high, 21 inches _diameter. 85 b I\ S 6352689—Double pole
Shipplng weight, 10 pounds. Price delivered Ship. wt.. 8 oz. Price...... C <98 ”

aiiih 13.95 2 Double throw switch.
8386i81—Charges 12-volt battery at average rate of Receiver Cord i _5;‘,’,‘."‘,% ‘f?{?f'lzﬁ‘;{“ ins
5 amperes. Shipping weight, 14 pounds, $13 95 6358386—Double recelver green mercerized cord, 6 feet BACH: : v oteerilit i - 48c
Price delivered, each ..................... =1 long, for use with any standard receiver Prce. 700 i

Satisfaction Guaranteed or Your Money Back]

=

—

CHICAGO, ILL. ST. PAUL, MINN.  KANSAS CITY, MO. W WM‘ 2
: Send Your Order to House Nearest You ‘ i
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Wireless Transformers
; Thordarson Type R

For use on 108 to 115-
volt alternating current,
60 cycles. Generally ac-
cepted as the standard
transtormer for amateur
trausmitting. Provided

X 1 , if with adjustable magnetic
P B leakage gap which con-
‘ SR ( trols primary input
LK > S8 I 5 giving a wide range of
Y -,).H_ 1 g‘l'lm amperage  and  permit-
."f i (LR Dy ting easy adjustment to
/‘§l’ R |||7 point of resonance. No
il Mﬂ”ﬂ""ﬂMM,'”.l impedance or choke coil
iLH:, ‘o L ALLULENE i necessary  in primary
b AT clrcuit. Ship. wt., 35 and
=t 55 lbs.
Art. No. K. V. A. Amp. See. Volt  Price
635630 % 1 to 6 10.000 $21.00
638632 1 2z to 14 25,000 38.00

Thordarson Type R. S. Transformer
‘This type cliffers frem the well known model shown
wbove only in that it dJoes no* have the adjustable
maznetic shunt.  All other features of sturdy., com-
part  constiu€tion  and correct electrical eharacter-
istics are the same. Jor use on 105 to 120 voit
G0 vele alternating current.

Art. No. Kk V. Ner. Volts  Ship. wt, Price
633633 % 3.000 15 bs. $10 00
€335634 a 10,000 25 lbs. 19 00
€3S€35 1 15.000 35 Ibs. 28.50

Kick Back Preventer
6355358—DPrevents high

froquency  surges  from

discharging  back  into

power line. A necessity

% when power transforiner

A is supplied from ity

mains. Two 1000-ohm resistance rods. Mahogany

Connections of strip copper$4.80

finished base.
Price.......ccvieienunnn

Ship. wt., 4 lbs.

Variable Transmitting Condenser—
Oil Immersed

635620—An oil immersed variable
condenser for use with all malcs of
transformers up to 1 i W., 25,000
volts. I’henol fibre dlelectv.c, corru-
gated uluminuin  separators allow
clreulation of oil to keep down
heating. Ilat aluminum sheet elec-
trodes with rounded corners, Varia-
ble in ten steps of 0009 M. F. each
from .0018 M. F. to .009 M. F.
Iispecially desizned to prevent cor-
ona losses and brush discharge.
0il included. Ship. \\t.,$25.00

35 lbs. Price..........
Wireless Spark Coils

For use on dry cells or storage
batteries. Properly adjusted the
half- inch cofl has a sending range
of from 2 to 5 miles, the one-inch
cofl 5 to 10 miles. Ship. wt., 6

and 8 1lbs.
63.55l26 — Half inch $3.65

;gs5l27—1 inch coil........ $5.95

Spark Coil Transmitting Condenser
6355348—Designed f ot £

use with spark coil sets,
dielectric »f 5—size, 5x7

photo plates. Mahoeany

finished case. Permits =1 .
working on 200 meter —_—
wave. Ship. wt.. 3 lbs. Price............ eeena-$0.48

Murdock Improved Antenna Switch
4

6385113 — A  large
sturdy, well built
‘*change over’’ switch
suitable for wuse on
gets up to. 1 K. W.
Mahogany finish base,
Improved support, cop-
per blades. Fitted with
third blade to discon-
nect receiver when
sending CShip. wt,

pounds. $4.30

1353
¥

Zinc Spark Ga

68S5350—For use with
spark coil transmitters. ©
Base is moulded composi-
tion. Metal parts are
plated and polished. Can
be used with cofls up to
4 inches. Ship. wt.. 2
pounds. Price...... $1.10

Radiator

Spark Gap
6385351—Micrometer ad-
justment. Electrodes of
zine, Cooling vanes alumi-
num. Metal parts nickel
plated. Base glazed
porcelain.  Will _handle

over 1 K. W, Weight
............... $2.30

Buy Reliable Radio Apparatus

ORDER DIRECT FROM THESE PAGES

I Combined Detector and Two Stage Amplifier

| This instrument with the proper accessory instru-

- ments has the broadest possible range.
is it that even with an indoor aerial such as our
loop antenna 635661 messages may be received from
stations hundreds of miles distant.
our Regenerative set and two variable condensers and
the proper couplers and loaders with a good outdoor
acrial, its range is increased to equal the best com-
mercial stations.
fier circuits.
m detector circuit, two amplification transformers,
three jacks and one plug so that any desired circuit
may be used.
High grade weathered oak finish cabinet with

wide.

hinged top making interior easily accessible.
ing post
Binding posts black oxidized finish.
teries or phones included.
635615—Price

—

So sensitive

Combined with

Has one detector and two ampli-
Standard tube sockets, grid condenser

Bakelite panel 7% in. high, 834 in.

Bind-
and couplers.
No tubes, bat-
Shipping weight, 18 lbs.
........................... $33.50

connections for batteries

Cc;mercial_ T_yf)e Oscillation

= Fransformer

635648—Designed to give
wave ranges both above and
below 200 meters, Solid
copper windings on ''For-
mieca’ supports 1032 in,
diam. primary of six tums
No. 3 wire 6% in. diam.,
secondary of twelve tumms
No. 5 wire. Mahogany fin-
ished woodwork. Two helix
clips included. Ship. wt.,
26 pounds. Price..$16.50

" Murdbck Oscillation Transformer

6355155—Permits Sharp

tuning on 200 ineter wave. $4’75
Can be used on sets up to
1 K. W, Primary and
Secondary windings of edge-
wise wound copper ribbon.
Coupling varled by bhinge.
Shipping
Price

6385624—A rugged high grade mo-
tor for spark gaps, running sewing
machines, fans, small lathes, buf-
fers, emery wheels, etc. Running
idle will make 8,000 R.P.M. Will
make about 4,500 R.P.M. with
electrode shown below. Will op-
erate on 100-125-volt A. C. or D. C.
current. Black enamel finish.
MHelight. over all, 5% in. % in. shaft, extends % in.
Will develop about 1/20 H. P. Supplied with$9 50
1-in. grooved pulley. Ship. wt., 8 lbs. Price.. o

Spark Gap Electrodes

6355625—Saw tooth rotor, 53 in,
diam., of machined cast alumi-
num with bakelite center and
brass bushing to fit %-inch shaft.
Two adjustable stationary elec-
trodes. Thls set together with
universal motor listed above,
mounted on a substantial base
will make a high grade rotary
spark gap.  Ship.
1% lbs. Price, set......

Improved
Model
Rotary

Spark Gap

Flat pure cop-
p er electrodes
void pitting.
Width of break
adjusta ble.
Strong breeze
‘fenerntedlby org-
ar electr
quickly quenches spark, thereby allowinxy tmnsmis:3
sion of wave of low decrement. All conducting met-
al mounted on Formica. Easily handles 40,000
volts without endangering motor windings. Con-
stant steady speed. Ship. wt, 10 lbs. Shipped from
stock at Chicago.

26385142—1% K. W. size, 1/20 H.P. Universal mo-
tor. For 108 to 115-volt current. Speed 4,000
R.P.M. POCO. s B o s b i P - 5 m: MR $14.80
- 26385143—1 K. W. size, 1/12 H.P. Universal mo-
tor. For 108 to 115-volt current. Speed 65,000
BP:M. Price. . sl e .o £ia BN T = L. $18.95

Ground Switch

‘ 6355359—600 volt, 100
ampere double throw
single-pole switch _on

insulating base. For
groundlng aerial when not in' use. Ground wire

should be 4 gauge. Ship. wt., 6§ 1lbs.
Price. .. coeveececooaase oO0 e opdanG $3’78
Ground Rod

635108(—Iron Ground Rod; length, 6 ft. Heavily
galvanized. A ground rod 1? necessar% with every
Radio outfit to Iinsure a per ectpﬁr&unemﬁ?r.:. 430

on durable and heavy formica base.
parts nickel plated. Ship. wt., 13 1lbs. Price..

63S5352—A high grade key

Double Action Wireless Key

6355356—Douhle action which
makes for speed. Will im-
prove your sending and lends
individunlity. Large stand-
ards, formica knob, neavy
siiver contacts suitable for
use up to 2 K., \W. Mounted

Met&l$4.65

Standard Wireless Key

made of heavy lacquered
brass. large hardened con-

tact points. &hi
wt., 1 ll:l.SPrlce? $3‘48

Steel Lever Keys

Shipping wt., 14 oz.
635!739——1.;!3 It(eg with legs to
go through table or
desk. Price, ench....$l '85
6351741—Legless Key to screw
to top of table or desk. Pri
each .o VRl o i g eeeens $1.97

Wireless
Practice
Set

Beginners!

Learn the

Code!
Anyone

the code:

know
Without it. it is imposs.ble to understand the sig-

learning wireless 1ust
nals. Send for a wireless practlce set and see how
easy it is to learn the code. Ffet consista of a key
and buzzer mounted on a polished wood base. Buzzer
reproduces accurately the high pitched sounds of
wireless stations. Connect a dry battery to the bind-
ing posts on the set by means of a short plece of
wire, press the handle of the key and buzzing sound
will be produced. In a very short time your ear
will become accustomed to the various combinations
of dots and dashes representing different letters and
numerals, Practice until you can understand the
signals at the speed sent by average stations and you
have completed the most dificult part of wireless
telegraphy. A very good way to learn the code quick-
ly is to place two of these sets in separate rooms
with an operator at each set and practice sending sig-
nals back and forth, Chart included with each set.
Base size, 7x43% inches. Shipping weight, 3 pounds.
6331750—Wirelesss practice set. $2.lo

Standard Type
Transformer

Operates only when con-
nected onto alternating cur-
rent line of 100 to 125 volts,
60 to 133 cycles. 100 watt
Transformer produces 112 to
24 volts, 150 watt 116 to 30
volts in steps of 1% volts
each, and in addition can
produce constant voltages, so
that a bumber of different voltages can be drawn
at the same time. Fitted with 7 ft. cord and at-
taching plug.

6351697—Capacity, 100 watts. Ship wt. $4.35
égs'psogunds. Pl?ycelsottaShlt %
9—Capacity, wa . wt.
13 pounds. rice. ... .00t oW .p._._. b $5’95
American Ignitor
D!'y Cell '

We guarantee that these batteries will
reach you fresh and will give you all the
service you have a right to expect of the
best 2% by 6-inch dry cell made. De-
signed especcially for heavy duty work.
For radio and for ignition work on gas
engine, automobiles, motor boats, etc.
Average weight, 2 pounds. Size 2% by |
8 inches. Average initia]l amperage, 25 to |
30 amperes. 3 c
6352501— Price, each.....ocuaeeenss
6352602—Price, per dozen,..........$4.30 i !

tact. Shipning weight. 4 1bs.

Wd e

CHICAGO, ILL.

or Your Money Back]

(4

ST. PAUL, MINN.
Send Your Order to House Neares

KANSAS CITY, MO. |
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Prices are Right at Monigomen Waid 3G

Satisfaction Guaranteed or Your Money Backj
SATISFACTION GUARANTEED OR

YOUR MONEY BACK Send cash with your order to cover the
price of the merchandise you select and
i transportation charges, Send currency by
Short Wave Long Distance Regenerator Receiver $31.50

registered letter only. You take no risk in
dealing with Montgomery Ward & Co., as
we are one of the largest and most reliable
institutions in the world.

Magnet Wire

For repairing motors, other
electrical apparatus, experimental
work, ete. Oue piece only on a
spool.  Wire is standard B and S
gauge. Insulation and wire both
perfect and uniform.  Supplied
only in weight spools given,

This instrument makes possible the reception
of messages to which other types of apparatus
will not respond. The range is from 180 to
600 meters and by the addition of external
loaders, such as the inductance coils listed on
the opposite page. this range may be raised
as desired. Properly handled, signals may be
read from stations at extreme distances or
through heavy static and interference. The
antenna and. closed circuits are inductively
coupled and the coupling s variable. Re-

S S £

generation is obtained by tuning both the NP e
grid and plate circuits to resonance with the Douhl\emc(;,oetttonwi(;gvered B‘ilgeé:‘etl‘:m"{?ﬁ?d
incoming signal. Highest efficiency and am- Art. NoO. Art. No
plifications are obtained by reducing capacity 6381350 6351400
and resistance in circuits to absolute mini- : oy
mum and best regenerative effects are secured Price Pric Price Price
by use of properly designed variometers. q802 L 1b. Gauge 8 oa. 1 Ib.
pool Spoo! Spool Spool
The inductive coupler consists of a primary, .65 $ .95 14 $. .85
the indu{;]t‘:;mce“olfl whlc}:j is ‘vatrlad by tw(;) B 22 gg :?g %g .4 .37
seven pof switches, and a rotating secondary by means of which arrangeme ] . . 48 .92
possible. Coupler and both grid and Dlate circuit variometers are fitted sith mgrl,lt g‘x:(;ge Eggbst ua'}niggu}f -84 1.34 20 -62 .94
dicating dials. A very compact and easily portable instrument. Graduated bakelite panel size 73 x .92 .54 23 .65 .98
13% in. Fine cabinet weathered oak finish, 5 inches deep. Metal parts brass, black oxidized fnish. 1.02 174 24 .70 .10
B et T A
—Regenerative Recelver. Price......cocoevvvvvevenn,.. e e : 164 2.98 30 ‘83 1:42
- 1.95 3.58 33 .92 1.52
LooP Antenna High Frequency Ammeter 2.84 5.34 36 1:20 1.98
s e e Jewel Pattern No. 25 New Code, Rubber Covered Wire, Single Braid

tions 300 miles dis- An exceptionally accurate in-

tant, and much far- strument. High frequency current

s Hird il
POsr SPPIP IO 0 Oppspppps PP SIS
LY -5

ther under favorable heats a thermo-couple and the SN A ANNARA NS o RS S S
conditions. Wave resultant energy is measured by Solid conductor copper wire, insulated with rubber
length, 175 to 300 a sensitive D’Arsonval galvanoni- compound over which is one cotton saturated braid.
meters Comes eter. Well damped, insuring a steady pointer. Tem- Ship. wt., 3 and 13 Ibs. per 100 ft. Sold only in
knocked down com- perature variations have practically no effect on the lengths listed.
plete with brass plates and readings.  Side terminals avold making {nductive 6383015—Size 14. Price for 25 ft............ $0.32
screws for holding arms in loop in connection. Base diameter, 4% in. Ship. Price for 100 ft....$1.17 Price for 500 ft.....$4.95
position, brass disc and socket wt., 6 lbs, $ll 95 6383032—Size 6 Price for 10 ft............ .54
l’ort g)t:lulnilnfg %r;rez:iblg. ﬂg:ﬁg;- gggsgg?:-g to fo ampere Range. Price... . Per 25 ft........... $1.23 Per 100 ft.......... $4.50
uate al for 0] 5 to amper®é Range. Price........ 8 = o
and complete {instructions’ for pe ge. Price $11.95 New Code Twisted Pair Cotton Lamp Cord
assembling and - usin. He 24 Hot Wire Ammeter e ) e e e

. Coil of No. are v 5 - = A 2 A s
wire is included. Ship. l?s&:igﬁz\ggguolr?ealsnurem:ccl;::gzl S A R

Two conductor, twisted New Code Lamp Cord. Con-
ductor consist of fine copper wire strands twisted to-
gether. Covering is of fine quality interwoven yellow
-and green cotton. Ship. wt., 6 Ilbs. per 100 ft.

wt, G lbs. Price... $3.85 and ground circuit. A necessity for
_— tuning the transmitter to 200 meter

5 = . wave. Range 5 amperes. Will
Indicating Dials and Knobs ~-stand~100 per cent overload. Base

Sold only in lengths listed.
@ . S e e cCRoghon. 63S3(75—Size 18.  Price for 10 ft............ 280
diameter. Ship. wt., 1 1b, Per 3ot 1 avauin e Y 65¢ Per 100 ft.......... $2.37
Mare New Reg. Ideal PRLGeH ot s dnsnadispibpnmeiih rddwgid Sis vre ol Porce]am Tubes
coni Gov. Variometer p/nlgslazi;d &m"céeolai%/ilgjble:,
: K] 3 S : .
Made of moulded black composition. Edges of dials ?gg%?:&;?l :.l.:atis i!s.lleu::(;nemhiggrxrﬁgg outside. Length given is

are beveled, radial lines and figures are engraved in from underhead to end.

and fillled with contrasting brilliant white enamel gel;(g;:;h?o;ﬁér ‘z:(t'h tfl‘:op;:{)ie(:ple)irex:is: Ship. wt., per dozen, 1 to
3488688 —Sioeh Dial omiy.  Pri 39c ing _Doms, Glals, Endhs, -ofcs ® ret 8383602—Length 3 i per d $0.22
63556573 ino O i s i Srice. 59 generatlve set may be constructed at 53006 Lansth 5 o L :
—3; nch dial with bakelite knob, Price.59¢ ‘ ] a very low cost. Can also be used 63€3906—Length in. Per dozen............ .43
ggggggtgiﬂg (;illagil v?ir:l]xy.l%Prii:e“gﬁ;'éxzﬁﬁféﬂt' 'ﬁéggc semr,},telydlfol, grid and plate tuning. Designed for 6383908—Length 8 |in. Per dozen............ .70
e 4 n very low dielectric losses £nd maximum range of in- 4
lite kmnob.  Price. Camscetiin nats T $1.31 fuctance. Totating “eloment cantacts made through Unglazed Porcelain Cleats »
. shaft so that ball may be continuously ro- ) . 3
Ship. wt., 4 oz. each. Per doz. 1% Ibs. tated without breaking connection. Ship. wt., 2% ' l'l:l*:léee 21\{,2 “10 \\(')il;esg:ltleerl; “Sill;fxs)'
83s5665—MMarcon! style, 1% in. diam. Hole for POUNAS. ~ IPTICO 6. b5, hsmos iis'sis s oie's sikisiole vio brssas'scd 4. = wt. per dozen pair, 3 lbs )
3/18 in. rod. Each,i20. Per dozen............ $1.10 \ ea5anan 02 WO, "
6385667—Marconl style 2% in. diam. Hole for Loose Coupler A por doven . Price
3/16 in. rod. Each, 2ic. Per dozen... ........ $2.40 63S5642—The same high grade p VOL GUEEI G R ol eraeraneione sistend
=, loose coupler used in our Re- i {
New government style. Has brass bushing for 10/32 generative set. With a loose New Cod Shpll(g,ﬁpoll.-:elal? iKnO&‘JS
thread and two holes for stay pins. coupler two variometers and tle oy ltole()/loé ' _Dslol p]orco 1ann lﬁwi i
6385669—Diam. 1 fnch. Each 1l¢. Dozen....$1.25 proper binding posts, dirls, knobs, %“i“ i 1:51. b :.;m., q]&? . ole.
6385671 —Diam. 1-5/16 inch. Each.............. 140 ete., a regenerative set may be i n.1 rol%ve. / n. Ship. wt., per
BT e i s A s el R NOME s hudfe e cmeconse $1.55 %onstnuited gt a vgry low (tg‘(‘)lst. s 6;;3’927—[‘81-5(]01 s
S B an also be used separately. 3 2 2T RGP § T
63S5673—Regulation 1%-inch knob with 8/32 bush- Primary has seven taps which can be connected up N;'l ?6 solidmmrcellain Knob,  Height,
I NRACHE W3 L4, oot Ll D) 076N e e s 5 7 v s % 1.08 to vary inductance. Secondary rotates. Connections %“ / :;ﬁn'i ﬂ%{ %t in. Hole, %Ign.
6355675—Ideal 13 -inch knob metal bushing for 3/16 are made through shaft. Ship. wt., 3% pounds. 5'3’3;‘;’35@ ., n. - p. wt., per doz., 2 4);
rod with set screw. Fnchszzgg S TR T TR st d e N P $4.20 ==EFBE  (AOZN o wiorsio:n suonihisirsomsnim i dio ¢
HVOZOTTIRMINER . 5.i .. .\.% ot iee ol T o sy Noalr® w byfio b o5 o 00 5 0 -
_Electrose Insulators Porcelain Entrance Switch

National Flectric  Cede
Standard Porcelain Base
Entrance Switch or main
line cut-out switch. Takes
plug fuses., Capacity, 125
volt, 30-amnperes.
305—Two-pole  switch.

Eyes are wrought iron galvanized. Ship. wt.. % to

Binding Posts and Switch Points .‘
2 - cgmpos o
Electrose insulators are the standard {n the wireless
field. They stand up under all conditions met with.
A B C D E F

2% lbs. Ship. wt., 1% 1bs. Base
Lgth, el size, 3%x5% in.
Made of brass, mckel-pln}t?d. %mdlngs ?é)sﬁs hlaw;e Alglcle ]I)la. Ovi all i'fggth ™ E{;c.an;‘lulen Price REICE, =0NCK. ... oorsrecism 9505 o o 060100 » brorarind s T4's e arnslo 760
in. long 6/32 screws with washers. Switch points NO. n. n. 3. ry Vo a =
{Z‘,’we 3 in. s{erewu or shanks threaded 6/32. Ship. 6355630 2Y% 3% 950 46,000 25,000 28¢ Antenna and Copper Wire
wt., per doz., 12 oz. 6385631 136 4 1.000 40,000 15.000 42¢ Supplied only in size coils listed.
6385636—Binding Post *‘A.” Length, % iIn. 6385632 1% 10% 1,000 90.000 50,000 66¢c E{sssfljgo-B—Aarigl cnblo.l gon]lposeduof cdsevcn strn.lnds
.......... T e ] Dozen  .............95¢ No. 22 B. & 8. gauge hard drawn tinned copper wire.
63SB636-Binding Post . “Br- - Lengih  1-3716 In. Electrose Wall Insulators Ship. wt., 6 Ibs. per 100 feet.
R T 120 gy e WS e $t1.28 6355634—Special Wall insulator for f , 50 feet. 49c 100 feet, 85¢ 500 feet, $3.95
8355644-—Binding Post ‘'C.’” With bakelite knob. lead In wires. Has hole through body | 6385i51—Bure copper wire No. 14 gauge.
T e 120 BozZeny A%, .. e v, $1.38 for wire. Body diam., 2 in. Length X \ 50 feet, 22¢ 100 feet, 42¢ 500 feet, $1.70
6355646—Switch Polnt *D.”” % x% head with solder- over all, 5-9/16 in. Ship. wt., 1 1lb. Price...... 93¢ 6385152—Bare copper wire No. 12 gauge.
ing lug. Per dozen..................... 3 6 At 1 380 50 feet. 33c 100 feet, 62¢ 500 feet. $2.65
635564 vitch Point "B’’’ Head % In. diam. 4 “ - =
‘/i;ssln.6 high with 2 nuts. Dozen............”&..e:ég Switch Levers é‘eesll%hel’gra(}?sedﬂirdgenee(:
- 0- S o x R Y rea
tsgo 8nuts. ‘ﬂlt)cglzer?m.nf...? ..... :.H.e.a.d,..".‘..........dsc deal on all electrical work.

Handy around _any work
shop. Ship. weight, 6 oz.

Smooth In operation, always perfect -
6355802——G-inch Sharp Nose Plier. Pr!ct$l 23
.

contact without binding Black com-

Grade M Formica Panels
position knobs. diam. 134 in. Metal

Black sheeta. Both sides polished.  Waterproof,

¥

t s nickel-plated. Ship. D e — each.............
a&rqythel;stlng. Ship. wt., 2 to 8 lbs. Size glven6193 3’!:"5 4ol’oztl)ras‘z nickel-p Hodt (nedBned Tool. dteet
EHACE - AN 9 i i vyt ¥ VY 638565 —Complete knob, 6385653—Complete knob, Diagonal Jaw Side-cutting
Prico. .ov.0ne... 8.15 laminated lever and screw spring lever. shaft, two Nipper. Length, 5 in, Ship.
PHCO. v vvrenn. e 1.20 permllttlmzt moun;“l.ng en }ock nult:u-ant(; a){?ushlng :§§5:n S
anels over or pane D
Pl w6 Baeh tuior. Facn” 39¢  DoPHieR. “Bacn.. 49¢ Jaw Pliers, Price. $1.28

Pri
Price..... Sk 8.95
ST. PAUL, MINN.  KANSAS CITY, MO. e W /i

Nearest You (Satisfacfion Guaranteed or Your Money Back)
- —
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HE Radio Specialty Co.--“Rasco”
world to-day.

“RASCO HAS IT!”

attention for the simple reason that most of our orders are small.

The reputation of this house was built upon service.
Thousands of unsolicited

Rasco service, Rasco promptness!
Be sure to get our great catalogue,

ORDER DIRECT FROM

*RASCO’ AUDIO
FREQUENCY
TRANSFORMER

We have compured many
of the present transform-
ers on  the market but
have finally declded upon
a type that is the mos!
ellicient one we have stcen
s0 far. ‘The best awmpli-
fylng transformer is that
in which the Impedance
of its primary is equal
to or exceuds the lmpe-
dance of the plate-to-
fillament  circuit  of  the
tube In which it is connected.

\We guarantee this trunsfurmer to equal any one on
the market

No. 1100 '‘Rasco’ Audio Frequency Transformer (not
asscmbled) each orenaid $2.

\h (/ )
ASCO f

ANTENNA CONNECTOR

This antenna connector Is made
entirely of aluminum, {is llght
and will not rust. The only
connector of its kind. The 4
antenna wires go to tho upper

hotes; the lower hole takes the
lead-in. Don’t solder your
aerial. don’t have loose con-
nections. Dimensions 2” high,
13, wide, 5" thick. :
No. 999. Connector, each..$0.35 999
PANEL
KNOBS
No. 6241 is
well made
and has a
H ¥ool  corTu-
—— gation. Its
6241 dta. s 17

neight is
The shank is %" high,
CACH . poopins mpara s ap: - os - $0.08
MARCONI KNOB
Has a central hole of 5/32” and seat to hold the
screw, dia. is 1% ”, height 3.
No. 838, Marconi Knob. each

%", hole 5/32".
No. 6241, Knob,

..$0.15

RASCO POSTS
These are our very
own patterns, from our

‘dﬁ\

1898

anny $5.00 detectors.
pusition,

Ask

Mounted on same is a nickel

THE RASCO BABY
DETECTOR
In presenting this little De-
tector, we feel sure that it

fills a plave never taken bhefore
by any small detector. It does
a varlety of things and does
them all well and better than
The base is solid, black com-
holder and

binding post which holds a flutted hard rubber knob

with

its sliding rod member.

The outstanding part of the Detector, is the patented

nickel detector cup and binding post.

cap unserews and you
cup, then

No.1898,. Rasco Baby
paid
No. 1899, Rasco Baby
diocite Crystals.

PANEL SWITCH LEVER
lever with
lock fork. It is impossible for
10 make posi-
tive contact at all times. The

New style switeh
thiz lever not

blade radius is 13%".

i{s nickel plated and polished.
Fork is phosphor bronze. The
lock fork holds the screw (in
sccurely.
is impossible.

Lever, complete as {llustrated..$0.30

which it rotates),
A loose contact

No. 200, Switch

repiace the knurled
erystal is held secure.
exposes enough of the crystal

Price,

The knurled
place the Galena Crystal in the
cap and the galena
The clrcular hole in the cap
for ordinary purposes.

Galena Detector. Price, pre-
......................... $0.50
Detector with Galena and Ra-~

prepsld ............. $0.75

Blade

for short—is probably the most unique supply house in the United States, if not in the
This company makes a specialty of small orders, no order being too small to get immediate and prompt

any of your acquaintances what they think of Rasco goods,
testimonials on file to prove that we serve the public best!
containing several hundred different parts, which is illustrated below.

THIS PAGE. ALL GOODS SENT PREPAID IN 24 HOURS

BAKELITE PANELS

We list below six panels,
the sizes of which have
been selected after care-
fully checking up many
d.mensions of the most
popular radio apparaiu:
on the market.

Note particularly that
our prices are anywhert
from 25 to 509, lower
than those quoted by most other concerns. The reason
is that we buy these panels in very large quantit.es,
and we do not cut sheets to order. Remember always
that when sheets are cut to order they cost you at
feast 509, more than our prices, because you must
pay for the cutting and the necessary waste.

350-55

LITZ WIRE

This wire is recognized as the only thing
for winding colls for Radlo instruments.
Purticularly
343 Variocoupler 1totor, for varjo-couplers,
banked windings, ete.

recommended with our No.

No. 323. Litz Wire, 20 No. 38 strands.
enameled double silk wire, per foot, $0.02;
per 100 feet, $1.15
No. 890, Litz \Vire, 10 strands No. 38
323 wire, per foot. $0.01: per 100 feet, $0.75.
2 No. 891, Litz Wire, 16 cables of three
strards No. 38 \vlre, per foot, $0.03: per 100 feet,

$2.25.

Note also that we ship these panels prepaid. This
alone amounts to a considerable saving.

No. 350 6" x 127 x 3/16” thick, ench ..$1.90
No. 351 6” x 18”7 x 3/16” ... 2.85
No. 352 9”7 x 12" x 3/16” = o oceec B
No. 353 12” x 18" 'x 3/16” - “ ... 565
No. 354 63" x 19%” x 3/16" .4 VAR T R
No. 355 6”7 x 7%” x 3/16” - i A 1)
“RASCO’" LUBRICATED

PANEL SWITCH
A radio switch that has

two nuts at the end is a

monstrosity. for the reason

that it will never stay put.

Our patent spring fork

holds the switch handle

always under uniform ten- 1921

sion, at the same time it

insures the best contact possible. New wliping con-
tact, which covers every point of the switch point.
Another new improvement s the lock fork, which can
assume three different positions to accommodate the
switch to various thicknesses of panels.

No. 1921 ‘‘Rasco’’ Switch, as illustrated, each $0.50.

NOTE: This page contains only
a few of our 300 specialties.

PANEL KNOB

This is a very distinctive knob

and can be used on dials. panels.

switches, condensers, ete. It Is
exceptional and well made. Dia.

1 1/16”; height 11/16”; comes

with 8/32” bushing. o
No. 815, IKKnob, each....... $0.18 815

KNOBS
These knubs
are favorite:
with all ex
p e rimenters
The size of
both is: dia.

'@

1147, height 4451

%"”. No. 4457

comes with 8/32 and 10/32

bushing.

No. 4451, Knob, each...$0.06

No. 199 (screw length 5:")
Knob, each .............. vt 1, e o e it PR SN so.10

VARIOCOUPLER ROTOR

This rotcr is used by all up-
to-date amateurs. Is accurately
turned of hard wood and |s
used as a secondary cofl. It
takes any finish. either shellac
or staln and can be drilled
read!ly for any size hole. Large
hole 2” dia. Width of spool is
2",  Total dia. 3%”.

No. 343 Variocoupler
each

Rotor,

NAVY KEY KNOB
This navy key knob s now
used on all standard wireless
keys. It gives the right swing-
ing mation and rests the fin-

own  deslgns and look
mighty handsome ou
any instrument. The
top knohs are of com-
position, the bhottom
parts brass nickel
plated polish.
No. 202 is nickel plated at bot-
tom part.
“"Rasco’” Binding Post, 8/32
thread, each, $0.10° doz., $1.00.
No. 202, Post, each, .....$0.08
Nos. 650 and 651 made entirely
in composition with a hexagonal
brass nut in center.
No. 650 has 8/32 machine screw.
No. 65/ has bottom wood screw.
No. 650, Post, each........ $0.08
No. 651, Post, each........ $0.08
Dozen, each style.......... $0.90
BRASS NICKEL POSTS
No. 029. Binding Post, each.................. $0.05
No. 030, Binding Post, each............ Lo ola $0.04
SWITCH
? POINTS
Nickel plat-
ed and pol-
ished. The

5 6 7 77 76 foll owing
have been

found the most popular.
No. | %"”x%"”, 6/32 thread, ea., $0.03; doz.. 350
No. 2, J/lﬁ” bhigh, %" dia., 6/32 thread, ea., $0.03;

doz.,

No. 3. d/lﬁ" x 3/16”, 4-36 thread, ea., $0.03;
doz., 35¢

No. 4, ‘/." (lln ; 14" thick; stem 6/32, ea., $0.03%y;
doz.,

No. 5, %” dla 3/16” thick; stem 4-36, ea., $0.03%z2;
doz., 40c

No. 6, 3 16" dia.; 3/16” thick; stem 4-36, ea.,
$0. 03':. doz., 40¢c.

No. 7. 3/16” dia.; %" thick; stem 4-30, ea.,

H 40¢.

No. 75 Switch Stop,
plete with nut, ea.,

No. 76, New style S\\'Itch Point,
bakelite panels with forced fit.

dered to pin end. Head %”; dia.,

ea., $0.03%2; doz., 40c.

No. 77. same as above. but head is %"
thick, ea., $0.03%, doz., 40c.

7%* long, 4-36 thread, com-
$0.05; doz.. 80c.

to be pressed into
Wire is sol-
1/16” thick,

dia. x 3/16”

plates are of
427 brass with a

name

black back-

ground. Letters are
and number.

807 ‘*Phones’’

.$0.05 810 ““Ground ......

polished nickel. Order by namse

809 ‘‘Aerial’” .. $0.05 g2 - o
811 “Secondary” 30,05 812 “Dotmesowe 1 30:08
813 ::Auc.l'lon" ..... $0.05 866 On’’ ........ .$0:05
%g% "(l)l?crea;é """" ‘0'05 840 ““Increase Cur-
rent (RIgh) o 010 pgq -EDL- . (Lert) "ado
3 “Vacuum 830 ‘“‘Receive’’ o 0' 05
Tube" ....... 0.05 - e oo .$0.05
| e 820 *2nd Step’’ ....$0.0f
83! “*Transmit ..... $0.05 827 *“Tickler” $0.05
821 *“3rd Step’’....$0.0 825 Pl t: V 0
819 'lst Step....$0.05 ate  Varlo-
826 *‘Grid Vario- “meter i .$0.0
meter” ...... ..0.,05 835 "B Battery $
823 "Secondary’’ ..$0.05 817 ‘““Output’” .....$0.05
836 A Battery” ..$0.05 824 "Primary Con-
818. Input” ..... 0.05 denser” ..... .$0.05
829.'Telephone” ..$0.05 828 ““Parallel $0.05
833 ‘‘Detector R 0.0
Tube’’ .......$0.0 841 °’(Blank) ’’(takes
822.''Coupling”’ ...$0.0 pen or Dpencil
808 "‘Load’g Coil ..$0.0 writing) ...... $0.05

Price of all of our name plates in dozen lots, 500,

with the exception

of the two ‘‘Increase Current’

gers. It is a favorite with all
advanced amateurs. Once used
always used. The screw
8/32 and will fit all keys.
No. 748, Key Knob, each.......... o L oses. AN $0.28
THREADED BRASS ROD
e —— - We carry two styles, 6/3%
8037 and 8/32 thread. Only 6”
fengths sold. No others.

No. 8032, Threaded Brass Rod 8/32 thread. per 6”
length
No. 6032, Threaded DBrass Rod 6/32 thread, per 8”
length ™ a0 . . o T L R A . ERAPR $0.06

This business was originated with the
sole purpose to oater to the amateur
who has small orders.
ORDERS ARE SMALL and that Is why
your smali order wlill never be side-
A trial order wiil make
Order from the
*We can only stiok

tracked by us,
you a life customer.
above illustrations.
you once."

ALL

Try us with a

ALL GOODS PREPAID,

96-98 PARK PLAGE, NEW YORK CITY sritn.t

dwwny : DEALERS
Get Our Special

Proposition
50¢ order,

-—-Elkridxe. Md.

THE “RASCO” CATALOG

CONTAINS 50
VACUUM TUBE
HOOK-UPS
Complete hook-ups of
all {mportant vac-
uum tube circuits
are given in clear
diagrams with com-
plete explanation.
Just to name a few,
—The V.T. as a de-
tector and one-step
amplifier; regenera-
tive circuit; De For-
est ultraudion; V.T.
to recelve undamped
and spark signals;
Armstrong  circuits;
one step radio fre-
quency amplifier and
detector; three stage
.audio-frequency am-
plifier; short wave
regenerative circuits;
V.T. radio telephone;
4-stage’ radio fre-
quency amplifiers;
radio and audio fre-
quency amplifier, in-
ductively coup led
amplifier; Armstrong
superautodyne; radlo
frequency amplifier
and crystal detector: .
etc., etc. The catalog contains 200 d‘u L%kﬁ.l,
account of its great cost, it canno _b_p }

free of charge,

The catalog contalns 00 j]lu;t r ]n acc
its great cost, it cannot be dis
Mailed only upon receipt of

}b
s
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RADIO 1921-1922

HE year 1921, just closed, was not a prolific one,

as far as great inventions in radio are concerned.

As a matter of fact, the reviewer would be hard

put to pick out any radio invention of note made

during 1921. To be sure, there have been many
new inventions, and the year 1921 was not a poor one, if
we consider the inventions actually made. As a matter of
fact, there were almost three times as many radio patents
issued by our Patent Office in 1921 as in 1920. Most of
these patents, however, were improvements, few basic in-
ventions being numbered among them.

This, however, does not mean that the art was retarded.
Quite the contrary. It seems that 1921 will go down in
radio history as the birth of the radio telephone, as far as
its universal adoption, and its cognizance by the public are
concerned: An art may be said to have “arrived” when it
becomes universally known, and when the public begins to
use it one way or another.

Thus the electric trolley car was known thoroughly for
over 20 years before it came into universal use. The auto-
mobile, too, was well known for 25 years or more, before
the public began buying it. The telephone invented in
1876 by Alexander Graham Bell was as good an instru-
ment as we have to-day, and it may be questioned whether
the original instrument that Bell made was ever much im-
proved upon. Nevertheless, it took about 20 years before
the telephone became a public necessity. The same story
is repeated with the radio telephone.

Fessenden and Poulsen actually had a good radio tele-
phone over 15 years ago, and the radio engineers, as well
as the radio fraternity knew all about it, but the public
refused to be interested until 1921. Thus, history is re-
peating itself, as usual. If anyone had told Alexander
Graham Bell in 1876 that there would be 500,000 telephone
instruments used in a single city, namely New York, he,
the inventor, would probably have shown great impatience
toward suck a preposterous prophecy.

It would be foolish for us to guess at the number of
radio telephone instruments that will be in use 10 years
from now. If we predict that its number will run into the
tens of millions for the United States alone, we believe that
we are making a conservative statemént. The reason is
plain. The ordinary telephone serves a business purpose
for which toll must be exacted. The radio telephone,—for
- the receiving part at least—costs not one penny. Once the
public thoroughly awakens to'the fact that it can hear grand
'Qpera'_\_ jazz, and news at home, free of charge at almost

every hour of the twenty-four during the day, there will be
a stampede for instruments unparalleled, not only in the
history of radio, but in the telephone business as well.

We will probably not use, in 1922, the radio telephone in
the same sense that we use the wire telephone to-day. Prob-
ably the radio telephone will never displace the preseat
telephone on account of interference, and if it does finally
displace it, it surely will not happen in 1922. Perhaps 10
or 20 years from now, the radio telephone will displace the
wire telephone, although even this we doubt very much.
But it is not necessary that this should occur, just as the
telegraph has not displaced the telephone, nor has radio
telegraphy displaced the wire telegraph. Each has a func-
tion of its own; each covers its own field of utility.

In 1922, we may safely predict that millions of homes
will have their radio receiving stations right in their parlors.
The house aerial to a great extent will begin to wane in
1922, and this will be the ‘year of the loop in preference to
the outdoor aerial. The “radiotrola” of which we spoke
last month, will come into its own. The latter for the time
being will eclipse, or put into the shade, its predecessor,
the Victrola and the like.

There will be an entirely new industry built right around
the radiotrola in 1922, and the writer understands that al-
ready one of the largest electrical concerns in the country
has started active plans for building these sets in 1922.

The radiophone will come into more general use on
the automobile, the motor-boat, the yacht, and the airplane.
Indeed, many of the things that were expected to happen
“some day” will surely happen in 1922.

Even in France, where amateur radio is just beginning,
there is going to be a radio broadcast from the Eiffel
Tower, sending out news to all stations within a radius of
about 800 miles. The same station will be used as a public
radiophone service by Paris and London, so that any sub-
scriber in one of these cities will be able to talk to someone
in Paris, or other cities while far out at sea. Thus Marshall
Foch and Premier Briand during their return from Amer-
ica talked to the French President while 600 miles at sea.
All of these are accomplished facts.

In face of all this, who dares say what the year 1922 will
not bring? We predict for one thing that every manu-
facturer of radio receiving instruments will be swamped
with business beyond his fondest expectations, and
those who read the future as it looks to us had better get
an early start to keep up with the radio boom toward
which we are surely headed.

H. GerNsBACK.
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Radio Comes to the Aid of the Autoist

Radio device makes highway travel safe and fast

By RAYMOND FRANCIS YATES

- - |  then they help scientists meas-
ure distances as small as five-
hundred millionths of an inch,
and now a use for them has
been found in guiding automo-
bilists. A New York inventor
has brought forth what will
hereafter be known as a Di-
rectometer. The Directometer
is an almost human instrument
which will take its place on
the dash with the rest of the
indicating devices, Its pres-
ence will be an insurance of
fast safe travel over any high-
way. If the driver of the car
happens to get on the wrong
road by mistake, an alarm bell
will promptly ring. If he ap-
proaches a detouring point on
the highway, a flaming red ar-
row will appear on the face of
the instrument telling him the
direction in which he must
turn. ghls “?;ltll:“thlns;mmentk Wlli:ln Insul:alledt onth.
During the war, the vessels ar 1 e ; roper mpher. ows to the
of the /_\lhed nations were find- g;%e'r awlfuglno:ul‘ﬁ?& itnfnf g:%ss:n%sel?‘c:?l?
ing their way into port in the ing His Attention. In the Future This Appara-
dark of night without guiding tus Will Replace the Maps and Guide Books for
bouys and without a light on the Aot
board. The German subma-
rine commanders were amazed. modified the system described above and
The ships were guided by a applied it to automobile travel. The neces-
cable laid at the bottom °§1.t‘}‘1€ sity of listening for “maximum loudness”
harbors. This cable had a high- 0 peery eliminated and the signals are

cu rgin g .
fﬁigﬁzﬁc’;t w;xli'g}r:t w;: b%'okeﬁ registered on the face of the Directo-
The Same as a Ship May be Guided into Port by the Guide up into signals. The signals meter. A s
Cable, An Automobile on the Road May be Directed by were picked up by the pilot The wire carrying the signals may be
Means of the ‘‘Directometer.”” A Line in Which Flows a of the ship and maximum loud- placed at the side of the road on existing

500 Cycle Current is Installed Along the Road Inducin K . 3 X
Into ay Coil Fixed on the Car Sumcleit E%ergy to o,mti ness told him that he was di- telegraph poles, or it may be buried under

an Instrument Which Shows the Driver the Correct Way rectlv over the cable. In this the road bed at the time the road is laid.
to a Certain Town. manner, he was able to fol- If it is laid under the road, it is free from
lowing the cable into port. the disturbing influences of the weather. A

H OW nice it would be to roll along This particular system was in-

w“'.v'- ,.:- ':"-_E_-.. .

the highways at high speed with a vented and perfected by Mr.
small instrument mounted on the [Earl Hanson, a radio expert

dash of the car that would tell us who does not need any intro-
duction to most of the readers

%i'"'ﬁ of Rabio Nx-:whs. Mr. Hanscl)]n
Cex . all has been with us since the 500-CYCLE
& ‘H’ u“m““ m.m' davs of the first tuned sets. GENERATOR — MOTOR

SPECIAL RELAY ORECTOMETER The present inventor has

This is the Complete Outfit
Carried on the Car; it Con-

: | \ I MECHANICAL

sists of a Coil of Suitable / /
Design Fixed on the Radiator /
and the Instruments S8hown /
Are Located at the Most Con-
venient Place. { \
This Power Plant Installed at

One End of the Line B8ends
Some Combinations of Dots and
Dashes, Thanks to a Meghani-
cal interrupter. A Combination
May be Used for Each Road.

whether or not we were on
the right road? Such a de-
vice would indeed save much
gnashing of tecth and un-
warranted abuse of guide
books, road maps, etc. The )

in no uncertain terms ‘

small soo-cycle generator
located at one end of this

poor tourist who has once 1 Vi wire causes signals to pass
lost his way on a rainy \ over 1t at .regular inter-
vals. This is done with a

night in a strange country,

has some very definite no- ) TR H— .. \¥| mechanical interrup ter
tions as to how roads should ) 4 ] A= NE | mounted on the generator
be marked. He has at last N bk sdoals , 14 =¥ ¢ .| and driven by it through a
been provided with an in- {, SR AR S R Wegs|  train of gears. The gen-
strument that will more than 3 \ ’// /it , i : 243\ | erator and its auxiliary
fulfill his expectations, in | /2% \ ¢ — . mechanism is small enough
fiact. it will meet his wildest | 7 T o W o | ’ _ ¢ | to bi_ housed in a wet-;.ther-
reams. L Ty LN e - _ proof container no larger

Vacuum tubes come up in t ¢ - i o s ps than a good sized pad'ﬂgng
the most unexpected places. |I fipsdede—"" ~ o _ i e = box. With this system, the

2 — = ————  wire following .each high-

First they are amplifying

the weak galvanic currents This Sketch Shows How the 500 Oycle Ourrent Flowing in a Line Along the WaY will carry a definite
produced by heart action, Road, Produces a Magnetic Field, Causing, by Induction, a Current to Flow in (Continued on page 624)
2 Ooil Plagced on the Car. ; SRR T

A ; oy PR

. 4 1,._‘(“'. h I'lL
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The New Wavemeter of the Bureau of Standards

APABLE of measuring wave-
lengths ranging from 65 to 85,000
meters, or when expressed in terms
of frequency from 3,500 to 4,600,-
000 cycles a second, a standard
wavemeter has been developed by R. C.
Cox of the Radio Communicaton Section
of the National Bureau of Standards. The
insistent needs of Government, commercial,
and university laboratories for apparatus
with a capacity for correctly determining
the frequency of rapidly alternating cur-
rents are satisfied in the instrument about
to be described. ]
The variable condenseér, although in prin-
ciple adhering to a type previously designed
by the Bureau of Standards, has been
modified to serve the specific object out-
lined. A metal top in its entirety has dis-
placed one heretofore composed of both an
insulating substance and metal, This cover-
ing is nickel-plated and finished with a
color of dull appearance. The eyes of the
operator are thus not subjected to the glare
of a bright surface, and likewise the pride
of sightliness is better served. The handle
proper of the condenser has been length-
ened, while that portion of it subject to in-
sulation has been abbreviated. The handle
axis is gripped by a vertical screw by which
the axis can be clamped to the condenser
shaft or released and rotated readily, as
needs may dictate. This arrangement is a
sort of leverage on the handle to forestall

its obstruction of the view of the observer’s’

scale, or forbid entrance in the field of the
wavemeter leads. The vertical screw in-
volves the use of considerabld force to
clamp and release, but is.devoid of the ten-
dency of a horizontal screw to toss or jérk
the handle.

The scale of this wariable condenser is
graduated to finer degrees than that of the
conventional condenser of the Radio Com-
munication Section of the Bureau of Stand-
ards. - The graduations continue to 190 de-
grees, a provision enabling the vernier to
operate over the range between 171 and
180 degrees. The vernier or contrivance
for measuring small intervals is. engraved on
a block, beveled down, to avoid parallax—

By S. R. WINTERS

T ey L [
AL

The wave-
meter here
pictured was i
recently built é
in the Bureau
of Standards %
and is the ‘Q
most perfect ¥ 5
instrument of
this kind ever
made., It can
measure any
wave-length
from 65 to
85,000 meters
with perfect
acCUracy.

MO

an apparent change in the position of an
object produced by a shifting of the position
of the observer. This block extends to the
rear of the device in a flat spring, by means
of which it is securely fastened to the con-
denser top. The beveled edge barely rests
on the condenser scale. The marking nu-
merals 0, 5 and 10 on the vernier are ex-
tended, resolving themselves into additonal
numbers. An extra division is laid off on
either side of the o and 10 marks as a guide
in reading fractions of o.1 and 0.9 degrees.
This provision, however, is deemed of
doubtful value because of the difficulty in
reading and the possibility of errors to the
extent of onc degree. A reading glass fa-
cilitates the making of observations on the
scale. The engraving of the scale and ver-
nier was a contribution of the United States
Naval Observatory.

A snail-like mechanism has been affixed

to the condenser. An arm, reaching from
the rim to the center of the condenser top,
is pierced to encirc¢le the condenser shaft.

Tt is clamped to the latter by a long screw.

The arm and condenser shaft, when so
joined in intimate companionship, can be
rotated through a limited area by a screw at
the rim of the condenser top. The bearings
of the condenser, formerly composed of
steel on brass lubricated with oil, have been
modified to the extent of consisting of steel
on phosphor-bronze, lubricated with pow-
dered graphite. The slow-moving device,
comparable to a snail or tortoise, serves
well the desired end of tightening the bear-
ings, thus eliminating any vertical play de-
tected in the movement of the condenser
shaft. This modified variable condenser
shares with other condensers developed by
the Bureau of Standards certain outstand-
(Continued on page 666)

A New French Portable Radiophone Set

graph is a new radio-

phone and CW. set
which has recently been de-
signed by a French radio
company. This instrument,
formerly made for wuse
aboard airplanes, has also
been tried on automobiles
and has given very good re-
sults on a very short an-
itenna, enabling the passen-
gers of the car to keep .in
touch with different stations
while the car was in motion.
The day range of this com-
pact transmitter when used
aboard airplanes, is about
‘175 miles, with the 35 watts
‘of power obtainable,

SHOWN in the photo- l

side six volts for the fila-
ments, and on the other, 700
volts for the plate circuit.
The receiving set used in
conjunction with this trans-
mitter is a regenerative set
of standard type with a two-
step amplifier, which can
tune any wave-lengths from
300 to 1,000 meters.

Such a station installed on
a liner has given clear radio-
phone communication 300
miles away; on small ships,
a range of over 150 miles
has been obtained.

In order to make this set
fool proof, and as simple as
possible to operate, the nec-
essary adjustments have

The apparatus is equipped
with six tubes, one of which
is used as a* master oscil-
lator, the other ones beine

. power amplifiers. A buzzer,
which may be seen on the
left of the tubes, and run by the filament
current, acts as a chopper for I.C.W., trans-

~ mission. By means of a switch, a micro-
one and modulation transformer may be
"AR) NG 4 o
R kY

This S8mall Radiophone.
Airplanes and is Extremely Compact.
to a Minimum; it May be Operated by the Pilot Himself.
mohbile This Bet Has Proved to be Very Eficlent with a Very Small Aerial and

the Ohassia of the Oar as a Qounterpoise.

inserted in the circuit for radiophone work.
or cut entirely for straight CW.

The source of power is a small dynamo
with two commutators furnishing on one

Wiy americanradiohistory com

OW and I.C.W. Bet Was Designed for Use Aboard
The Necessary Adjustments Being Reduced
Installed on an Auto-

been reduced to a minimum,
so that operators with very
little C.W. knowledge, pilots
of airplanes, or mates aboard
small ships can use this
transmitter without any
trouble. On the face of the sending set
are mounted three switches and the hot
wire ammeter connected in the ‘aerial cir-

(Continued on page 668)
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The Radio Direction Finder

(Its Application, Construction and Operation)
By F. W. DUNMORE, Associate Physicist Bureau of Standards

P TR T

This portable
direction
finder may

be built by
the operators
aboard ships
and will
prove ex-
tremely use-
ful in case
of fog or to
locate a ship
in distress,
In this very
interesting
article the
author gives
complete data
for the con-
struction of a
loop of the
proper slze,

SR04

APPLICATION IN MARINE DISASTERS

from Portland to San Francisco,

carrying 136 passengers and a crew

of 84, struck Blunt’s Reef, off Cape
Mendocino in northern California, in a
heavy fog, and sank in about thirty min-
utes. Throughout this time the Alaska sent
out distress signals, and the steamship
Anyox reached the scene of the wreck from
a distance of about ten miles at about 11:13
P. M., and with the assistance of other
boats which came later, rescued many per-
sons. Forty-two lives were lost. The
Anyoxr had a barge in tow which made it
extremely difficult for her to stop or start
or manccuvre around in the fog. The
steamship Wahkeena was only about four-
teen miles from the Alaska at the time that
the first distress signal was transmitted, and
responded -promptly, but did not reach the
scene of the disaster until 7:30 A. M. the
next morning. For two hours prior to. the
grounding of the Alaska, its radio operator
had been trying to obtain radio bearmgs by
transmitting to the radio compass station on
shore, at Eureka, Cal, but had been unable
to get in communication with that station.
The failure to obtain radio bearings was
due in part to the fact that a large number
of ships were endeavormg to obtain radio
bearings at the same time. The Wahkeena
did not rescue any persons. Neither the
Alaska nor the Wahkeena was equipped
with a radio compass.

If the steamship Alaska had been pro-
vided with a radio compass and radio bea-
con transmitting stations had been estab-
lished on shore, the radio operator on the
Alaska could have determined her position
at frequent intervals, and the wreck would
probably never have occurred. If the
Anyor had been provided with a simple
radio compass it could probably have

T about g:15 P. M. on the night of
August 6th the steamship Alaska,

reached the A aska before it sank, instead
of requiring fwo hours. If the Wahkeena
had been equipped with a very simple type
of radio compass, her radio operator could
have very promptly determineed the direc-
tion of the Alaska, so that the Wahkeena
could have reached the Alaska in about an
hour. The installation of radio compass
equipment could thus have in all probability
saved many lives, and valuable property.
The provision of radio compass equipment
on board ship is obviously of particular im-
portance in cases in which there are un-
charted currents, since in such cases the
setting of a course by dead reckoning in a
fog may be disastrous.

The following extract from a letter from
a radio operator on the Alaska will serve
to emphasize the statements made above:
Mr. J. F. DiLLon,

Radio Inspector,
San Francisco, Calif.

Strongest in my mind remains the pic-
ture of the Wahkeena, 12 or 15 miles from
us at 9:15 P. M., and after that trying un-
successfully all night to locate us, while
many unfortunate human lives were cling-
ing to floating wreckage and succumbing
slowly to exposure. I believe many lives
could have been saved if sea-going vessels
were equipped with even a simple device
for finding the location of other vessels by
radio signals. It has been proved that such
apparatus can be installed with small cost.
It would be still better to have ships
equipped with audions or amplifiers.

(Signed) JorN J. MicHELSON,
Operator, S, S. Alaska.

The use of the radio compass to direct
assistance to a wrecked ship is probably its
most valuable field of usefulness. It has,
however, many other applications, some of
which are as follows:

1. A neighboring shlp may be located in
fog and thereby passed in safety.
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2. By means of the radio beacon instal-
lations now being made on lightships and
at lighthouses, a ship equipped with a radio
direction finder may be guided safely along
the coast or into harbor, during fog.

3. Life-boats, adrift in the fog and full
of survivors from a wreck, if equipped with
even the most simple type of low-powered
hand-powered transmitting apparatus could
be located and picked up with little delay
by the rescuing ship equipped with the radio
direction finder. No knowledge of the code
is necessary. The importance of the use
of the direction finder for this purpose will
be apparent when it is realized that many
instances have occurred where a life-boat
adrift in the fog, in the open ocean, was
not located until it was too late to save
those aboard, and cases are on record where
boats full of survivors were never found.

4. Harbor pilots during fog may locate
ships waiting to be
piloted into port.

5. Small boats
and launches when
detached from the
mother ship on
fishing trip, etc., if
equipped with the
radio compass,
may locate the

mother ship and
return to her dur-
ing fog.

6. Radio stations
being operated il-
legally may be lo-
cated. .

7. Interference
from one of two
mterfermg stations
(if not in line)
may be eliminated
by setting the di-
rection finder coil
on the minimum
of the interfering
station.

OONSTRUCTION

A simple form
of direction finder
may be made on
shlpboard and ex-
perimented with by
any operator. Hav-
ing once deter-
mined its range
and application, it
will be found of
inestimable value,
and an up-to-date

addition to anv
radio station.
A type most

eastly constructed
consists of two
light pieces of
wood, 7 feet long,
crossed at an angla
of go degrees, with
6-inch wooden
spreaders “on the
four ends. This
wound
with eight turns
(spaced %4 inch)
of No. 20 msulatﬂd If a permanent lnst&lls
copper wire, thus tion may b " the
forming a square &mnxew!ni T

(Continued on
page 632)
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A New Type of Auxiliary Set for Life Boats

b
(N

T is well known that in order to insure

the safety of the passengers aboard the

liners, all the great countries made, in

January, 1914, an agreement which com-

pels all the ships carrying a minimum of
50 people, including the crew, to be fitted
with the proper radio apparatus. It is stipu-
lated that installation must comprise, first, a
station having a range of at least 100 miles,
and second, an auxiliary set for emergency,
having a range of 50 miles. This emergency
set must present all guarantees for efhcient
service under the worst conditions and must
consequently be of rugged and water tight
design, being able to stand very rough
weather:

Such sets must be installed on the highest
part of the upper deck, must function im-
mediately, in cases of emergency, dispose
of a separate source of energy and be able

e

On the right may be seen
the complete set installed
in a solid box. The outfit
{s compact, rugged and can
stand rough usage.

On the left is the diagram
of connections,

g

to work at least six
hours at a stretch. The
two illustrations show
such a set of recent de-
sign which has already
been in use aboard ships
and which has proved
its reliability. This set
is of such compactness
that it may be used
aboard the life boats, if
necessary. )

The equipment is fittted with such im-
provements that it may be instantly in read-
iness, even after being idle for a very long
time and the necessary adjustments have
been reduced to a minimum so that the
chances of trouble are reduced according-
ly. The transmitter and receiver are
mounted inside a heavy wooden case made
of teak wood which is weather-proof and
furthermore is enclosed in a heavy canvas
bag; the front panel of the box, which is
in two sections, may be opened as shown
in Fig. 2, and the lower part supporis
the sending key, while the upper one, sup-
ported by a folding arm, stretches the two
sides of the canvas bag, forming a screen
around the cabinet, when opened.

The set is adjusted to send and receive
on a wave-length of 600 meters and induc-
tances in both sending and receiving cir-

[
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T'his motor
generator
furnishes the
power to the
auxiliary set
shown a&bove.
It 1s s0 de-
signed that it
is always
ready for use
and starts
instantl,

even after a
long period of
rest or in
cold weather.
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cuits are provided for tuning on this wave-
length. The transmitting circuit consists
of three pancake inductances connected im
series, one of which may be displaced,
forming a variometer for wave-length ad-
justments. Between these inductances and
the ground connection is inserted another
pancake coil, which constitutes the oscil-
lation transformer and is inserted in the
oscillating circuits. A hot wire ammeter,
which may be short circuited, is connected
in the ground lead to ascertain the reson-.
ance of the circuits. The spark gap is a
quenched gap with mica flanges.

The power is furnished by a small al-
ternator delivering 250 watts at 800 cycles,
and may be run either by a gasoline en-
gine, by a D. C. motor supplied by a stor-
age battery, or by the motor of the boat
itself. The circuit is so designed that the
alternator is constantly loaded; as may be
seen in the diagram, it is connected either
to the primary of the transformer, or to
1 shunt resistance through the key.

The receiving circuit consists of a crystal
detector, a potentiometer with battery and
a pair of phones shunted around a fixed in-
ductance and a variometer, connected in
series. A "small antenna, which may be
erected on the life-boat, is part of the
equipment and consists of two wires U
shaped, supported by two small folding
masts, the total length of this aerial being
about 45 ft. The range of this emergency
station is slightly over 50 miles, using a
crystal receiver; this insures the reception
of -the signals at such a distance by any
ship, even if not equipped with modern ap-
paratus.—Photo by courtesy of Marcons Co.

RADIO TELEPONE FOR COAST
GUARDS

During the recent annual meeting of
Coast Guard officials at Atlantic City one
of the thirty-six-foot motor-driven surf
boats that are used for rescue work was
sent five miles off shore, and it was demon-
strated that men in the boat could easily
converse back and forth with the shore
station over the radio telephone which had
been installed in the boat for the occasion
by Bureau of Standards engineers. Not
only could the men on shore hear the speak-
er over the telephone, but also they gould
hear the boat’s whistle and an airplane fly-
ing over the boat.
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New Receiving Set for the: *““Fan”

-l

Here is & Compact Portable Receiving Set,
Which Will be Well Adapted to the Needs of
the Beginner.

radio design and ‘manufacture is the

receiving outfit here illustrated. It has
been designed by a prominent manufacturer
of radio apparatus and is acknowledged by
capable judges to be as fine a piece of work-
manship, for the price at which it is to sell,
as has ever made its appearance in radio
circles.

The outfit is the result of experiments
along the line of developing a simple re-
ceiver which would give satisfaction on
amateur wave-lengths and still be capable
of an electrical range which would include
3,000 meters. ‘Wavemeter measurements of
‘the completed uhif, in conjunction with an
average antenna, have shown it to be ca-
pable of receiving on wave-lengths several
thundred meters in excess of its rated range.

Primarily, this outfit has been made to
help 'fill the demand for a receiver which
wrill ‘pick up wireless telephone music. This

CHAR_ACTERISTIC of the new era in

By A. HENRY

demand has become so great within the
past few weeks that manufacturers main-
tain 1t is impossible to fill it. In order
that this set will operate satisfactorily on
the short waves generally used in wireless
telephone broadcasting, the circuit has been
designed to give the proper balance to the
incoming waves, which it has been claimed
does a great deal to insure the best recep-
tion of voice and music, without having any
deterring of spark signals, With a range
which includes 3,000 meters, it will be seen
that sight is not lost of the value of having
a recetver which will receive the time sig-
nals, weather reports and press from the
Arlington station, as well as the commer-
cial and government traffic which is carried
on on wave-lengths between the upper and
lower limits of this set.

* This outfit is simplicity itself, for there
are but four binding posts and two of these
are used for connecting the telephone re-
ceivers which come with the outfit. It is,
therefore, only necessary for an aerial and
ground connection to be made. Ordinarily,
a single wire will suffice for the aerial, and
the ground connection may be made to a
water pipe. There are no batteries to wear
out and to be replaced, and given proper
care, a sct of this character should last a
lifetime in operating condition.

The outfit is quite portable, for it weighs
but a few pounds and measures little more
than 8" x 8” x 6”. There is room enough
in the compaitment for ithe telephone, to
carry enough v-ire to put up -a ‘temporary
antenna, which makes it ideal for -use in
Boy Scout manceuy -¢s. boai trips and so on.

The most sensitive part of the set is the
crystal detector, and once this has been
properly adjusted it is necessary to make
but ‘two adjustments to cover the entire
wave-length range. One adjustment is made
with a switch, which controls the various
bands of working wave-lengths, and the dif-
ference between two adjacent points on this
switch is taken care of by the second ad-
justment which is effected by simply turn-
ing a dial-knob controlling the position of

My

Back View of the Panel Supporting All the

Tuning Device Consisting of a Variable Con-

denser, a Loading Coil and a Variable Induct-
ance,

the rotary plates of the variable condenser
to which it is attached. The crystal detector
and the two controls may be seen on the
outside of the panel.

The photograph of the interior of the set
shows quite clearly the high-class work-
manship which characterizes this little out-
fit. The single-layer inductance is formed
by a composition tube, wound with green
silk- covered copper wire and it is held in
place on the lower side of the panel by two
ibrass supports. The lattice-wound coil, in
the center of the photo, is held in place by
a bracket, -also. fastened to the panel. The
fixed condenser is made of copper and mica
and formed between two strips of bakelite
held to the front panel by two machine
'screws, ‘which also serve as terminals, The
variable :air condenser will be recognized
as being -of the standard moulded ty(?e
Throughout the set, the wiring is guarded
by insulating sleeves. The panel is made
of bakelite and is engraved as all high-
class, ‘present-day apparatus are engraved.
It is doubtful that a better piece of radio
-apparatus could be made and sold at a profit,
at ‘the price to be assigned this receiver,
when it is put on the market.

Radio Business [s Booming

HE more we cast about in the various

I industries for information concerning

their respective ‘conditions, the more
we hear of salesmen returning from road
trips after having taken few or no orders,
the more we hear of the difficulty which is
met in interesting capital in what at other
times would be considered very satisfac-
tory investments, just so much the more
must we appreciate that radio myst indeed
be a substantial business, for even in the
face of what financiers are wont to call
“The Sjlent Panic” we find radio a bigger,
better and infinitely more entertaining game
than ever, It has improved in so many
ways that it is hard to keep pace.thh it,
but it is still far from the peak of its cycle.
There is a very bright future ahead for
amateur radio. :

The popularity of radio, which has re-
cently increased with leaps and bounds, de-
pends upon several concrete factors not the
feast of which is amusement. In a great
many cases, if not all, we_find that the be-
ginner in radio procures his first outfit in
order to amuse himself, to find some men-
tal diversion, and somewhere back in his
mind is the desire to know something of
this wonderful, new science which holds so
many fans within its ranks. The time, en-

By ARTHUR H. LYNCH

ergy and patience spent with a radio set is
rather closely proportional to the amount
of fun the set is capable of furnishing.
There are as many varieties of fun as there
are human beings and in radio we find
enough variety to satisfy the whims of the
individual ; the gamut from the ridiculous
little spark coil transmitter to the sublime
artists of the Metropolitan Opera sending
their music into hundreds of homes by radio-
telephony is complete.

ABOUT BUSINESS

Radio business is good! And what is
better, it is increasing with gigantic strides.
Comparisons are generally odious, but we
may best understand the importance of
radio by comparing its standing in the com-
mercial world with the standing of other
enterprises. Of course there are some dark
spots in the radio business, but they are
not found generally in the amateur field.
Amateur radio is a comparatively new field
of endeavor and it would be ‘futile to com-
pare it with such a field as that 'in which
the vacuum cleaner grazes, if we pay at-
tention to size; but when we consider
growth, we find radio rapidly romping
along to take its place. with a stride so
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strong that even the “housewife’s greatest
boon” will find it hard to hold its lead.
Radio of today is somewhat different to
what it was even a year ago, for, at that
time there were very few wireless tele-
phone stations which amounted to much
more than an experiment, while today we
find the country pretty well supplied with
efficient broadcasting stations, and the im-
mediate future has a great many more with-
in its keeping. This country will be cov-
ered with radio music from the Atlantic to
the Pacific and the Gulf to the Canadian
Border within the next few months.

The demand for radio apparatus is so
great that manufacturers are finding it hard
to turn out enough apparatus to supply it
There are now about a half dozen different
makes of receiving sets, which have been
made especially to please the radio fan, who
will be satisfied with a moderately priced
receiver, with which he may hear concerts
by radiophone and time signals and news
reports. The sale of such receiving sets
has become very great and is conttnually
increasing. These sets have established a
new precedent in radio selling, for 'they
have helped to do away with the timeworn

(Continued on'page 656) * =
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Radio Reception by Means of the Senses of
Sight and Touch

N Marconi’s day when the coherer was
I used in connection with the de-coherer
and a relay, it was possible to receive
telegraph messages on the ordinary sound-
er, by sound. This method was soon su-
perseded by the enormously more sensitive
microphone, electrolytic, crystal and valve
detectors which employ the very sensitive
telephone receiver as the translating de-
vice. The telephone receiver, of course,
makes the signal audible as characteristic
short and.long sounds of the pitch corre-
sponding to the sound of the spark at the
transmitter.

The idea of touch or sight reception
would have seemed absurd to the radio
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man of yesterday: it may even seem ab-
surd to some today.

THE AUDION AMPLIFIER MAKES SIGHT RE-
CEPTION POSSIBLE

The audion amplifier today makes many
things possible which heretofore were never
even dreamed of. By amplification of the
signal by means of an amplifier, two or
three stages will be sufficient, there is avail-
able at the output something of the order
of 1,500 times the voltage or 2,250,000 times
the energy applied to its input circuit. These
appalling figures explain, in a measure, how
tll:e direct current relay can be operated,
after the signal has been rectified by the
rectifier, from the minute energy received
from the antenna. Fig. 1 is a circuit dia-
gram of a detector, amplifier, rectifier and

Fl6. 2

lamp, a sounder or other device as shown
in Fig. 1. In the case of the electric lamp,
the signals will be visual: the dots and
dashes will be represented by long and short
flashes of the lamP. This is an example
of “sight reception.”

TOUCH RECEPTION
Touch reception of telegraph signals is

also é)ossible, thanks to the audion, by a
modification of the scheme used for the

A
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Fig. 1 18 the Hook-up of a Receiver With De-
tector and Three-Step Amplifier to Whieh is
Connected a Rectifier Operating a Relay. Efther
a Sounder or a Lamp May be Controlled by This
Relay Making the Signals Either Audible or
Visible. On the Left, Fig. 2, is a Oircuit for
Touch Reception. By Touching the Eleectrodes
Connected to the Secondary of the Last Trams
former the Signals are Felt.

sight reception. The circuit shown in Fig.
2 is adapted to touch reception. The signal
is detected by the detector and amplified by
the three stage amplifier, the last stage of
which is a power amplifier with a step up
transformer in its output circuit. Loud
signals will produce enough voltage across
the terminals of the transformer to pro-
duce quite a shock. This arrangement can
be used to amuse your friends with “a
shock by wireless” or it can be turned into
more practical use by providing a means
whereby the deaf can receive telegraph
messages,

Fig. 3 shows two amplifiers in parallel
with the secondary coils of their respective
transformers connected in series to make
it possible to receive weaker signals.

The amplifiers make use of the ordinary
audions readily obtainable on the market
today and amplifying transformers of any
of the better types among which might be
mentioned the following: Acme, Federal,
Rasco, Radio Corporation and others,

It is hoped that with the aid of the audion

relay. The relay should be wound with a and some such method of sense reception
large number of turns in ort.ier to operate as the one just described, the deaf may
most efficiently with the audion. This I¢- This is a Modification of the Circuit, Fig, 8, be added to the ranks of the “Radio En-
lay can be made to control a small electric for the Touch Reception of Weaker Signals. thusiast.”
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