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Editorial

OU know how vou feel when, after carefully planning a

Y new sel and working it out with all the care and

thoughtiullness vou can, testing out each step as you

go along to avoid mistakes, perhaps mvesting a little

more than you really should, and when' yvou connect it up—it
works!

That's just the way 1 fecl about Radio and Model Engineering.
The idea dates hack nearly five vears. During that time, it
gradually rounded out until, last winter, | had the details well
in hand. It would start with at least hity pages of articles
written by a staff of hali a dozen men. I things went well, it
should be on a paying basis in three vears.

But one evening, when the idea was under discussion, a man who
didn’t know the difference between a B battery and a spark gap.
altho he had beenn unusually successiul in business, said. "I you
wait until vou can Anance such a magazine, it will never be pub-
lished, but if you start with a two-page lolder, and put the right
stufl in 1, vou can put 1t across.”

We took that man's advice. The plans for R and M were re-
vamped on the theory that it is sater to take off from the ground
than to launch out in mid-air. The indicating needie thai points
to the success of the Radio and Model LEngincering experiment
is the additional pages in this number. The pleasure which 1
have in seeing this increase is due to those who have made it
possible by their subscriptions.

I thank you.
M. B. SLEEPER, Editor.
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A Real Receiving Equipment

Altho this detector and two-step dmph'_ﬁ- rois designed !mu'h'; ularly for the

150- to 2,600-meter regenerative set, it will work admirably with any recciver

By W. H. BuLLock
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the grid and filament of

'I‘lil‘:}\‘ E are so many differ- sistance across
\\:I.::‘.:nr:r ent types of amplifiers on each tube. lLeakage, either thru or over
Design. the market that one may the surface of the material of which

gain the impression that any the base is composed, slight as it
combination of sockets, rheostats, and may be, reduces the tiny voltage applied

to the grid by the incoming signal. The
result of this loss, possibly not percepti

transformers will give good results Ex

perimenters who have neither time nor

—

Fig. 2. A machine =hop is not needel (o turn out business-like radio
upparatus if a correct design is chosen,

hle in the detector, is surprising when
Itiplied in

ation

nent to make comparative tests are

VIng conclusions successive stages ol -l'IIl;I.il

icularly given to dr:

ratorv resu ts but

~|;|“|'-! on ol

impressiors, when, as a matter of : )
two stations with identical appara‘us 1 It is for this reason that l,.i_' I+ was
show quite different operating characteris chosen for the bases of the new GA-STD
tice A1 tube sockets. ‘A very striking example
of low resistances in the so-cal ed pertect
: '[‘HI sockets to be used molded compositions is that of a grid
:.::-I:-.-l may he taken nu first leak mounting widely sold by one of the
be im leading manufacturers. The leak is fitted

Experimenters cannot
too forcibly with the
re

Detnlls,
pressed between springs set in a molded base.
Altho the only conductivity was suppos: d

iaining a maximum

necessity ot 'm
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to occur in the 1,000,000-ohm grid leak, a
number of the moutings showed
50,000 ohms across the terminals, render
mg the }.frill leak worthless as a |'|i_'._:'|1 re-

as low as

sistance by-pass

Another important feature is the tight
ness of the audion in the socket tube, If

A Real Receiving Equipment 20

l!' the amplifier is to pro

selection . 1
duce maximum signals the

of -
Fransformers transiormers must be of a

design to conform with cer-
tain requirements I'he ordinary squar
core transformer i1s not to be recom-
mended in spite of its lower price. In the
hrst place, this type is generally of too low

0L
:
m ML™ =N
o -

Fig. 1. A 150- to 2 60-meter recciving set which
but w hand driil, serew driver,

it irings will not make per

even shight vibration will
resistance betweer

and tube pins, giving

often supposed to be from

15 loos th

lect contact

cause a v
contact sj
noise 1}|.'.

the B bhatteries,

in be assembled with no other tools
plier=, and =oldering iron.

impedance wmtch the tubes ['hese

transformers howl readily because of their

large exter magnetic field

[he shell type core, such as 1s emploved
on the Federal transformers, permits the
use of a very small winding vet it give
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Fig., 4. Exactly one-hall size Note.—On this diawing the center lines for the rheestats and
peep holes are shown 2 3132 ins. apart; they should be 2v: ins, apart to give
clearanee between third rheostat and center juck
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a high impedance. When wired properly
these transiormers can be placed close to-
ther :
howling on account of their slight ex
terior field While the shell type is
strongly recommended in preference to
the square core, the advantages are only
und 1 pes where the core lan

thout any interference from

nations
right angles to the turns on the
coil Some  transformers have circular
laminations in the same direction as the
turns on the winding with the result th
the magnetic fe'd

I is perfectly sh ci
y : g 8 :
cuited. In addition to introducing serious

A Real Receiving Equipment 22

bination giving minimum inter-tube coup-
ling and the shortest possible connections
both important features. In the first
model the jacks were placed beneath the

rheostats. This was altered, as can be
seen in Fig. 1, for the telephone cord

hung down over the receiving set. In
any set it is better to keep the jacks at
ne side,

A special convenience is the angle brass
supports for the panel. They make it
possible to mount the detector and am
plifier above the receiving set, or support

Fig. 5. Leoking down on the amplifice, showing the effect of symetrical arrmngement,

1 1 H - . he e e 1O
osses it causes distortiop in the reception

of speech and music. Other special de

Bns }":i-li‘.‘t'l resonance effects for given
audio frequencies I'hat 1s all right for
spe reception, but bad for telephonic

. that 1s gained by care
selection of parts can
I|l'|| by ncorrect me-

Mechanical
esign "
Features,

chanical design In the -set
ition of efficient
arrangement and convenience was at-
1 which proved quite successful 11
ipleted instrument,

shown in Fig. 1 a combi

I'he “
fication of the GA-STD-AS and -A6 de-
tector and amplifiers, resulting in a con

rangement of the parts is a modi

it directly on the table. The arrangement
of the binding posts is such that only
four connecting wires to the receiver
are required at the back. All the
wiring which, at best, does not add to the
appearance of the outfit is out of sight,
giving the front a clean cut appearance.

Figs. 2 and 3 show the layout of the
parts. The holes are symetrically lined
up to make the location of their centers
easy, and a minimum number of drill sizes
employed. Since the original drawing in
Fig. 3 has been reduced exactly one-half
the ensions can be l]l'.ﬁ‘“_\ scaled off
with dividers and transferred to the panels
with a square and scriber The angle
brass supports are identical to those used
for the receiving set, dimensions for which
Fave been given already

www americanradiohistorv com


www.americanradiohistory.com

23 Radio and Model Engineering

ALL the panels and the
Mwm"““! supports should be drilled

and sanded or polished be-
fore the assembly is started.
Put the transformers and sockets on the
bottom panel first, making sure that they
are set in the proper direction, Then come
the rheostats and jacks on the front panel.
The binding posts should be tightened
firmly on the back panel because they
are difficult to get at once the panels are
assembled on the supports.

Inﬂtﬂlment

The greatest care must be exercised in
wiring. Tinned square copper wire, com-
ing in straightened lengths, makes this

“ Aug. and Sep_t_._, 1921

heavy current drawn by three tubes the
plates of the battery, if of a cheap make,
are very liable to buckle, and for this rea-
son a standard make, such as the Wither-
bee, is recommended. Two 22%5-volt B
batteries are also needed. When wired
as indicated by the connection panel
marking, 22% volts are applied to the de-
tector and 45 to the amplifiers.

The only connections to the receiving
set are for the grid and filament and the
tickler coil. If the amplifier is used with
a variometer type receiver the plate vario-
meter should be joined to the posts
marked P P. In the case of an ordinary

. ®
0
o ©
"
ity
F+ P
Q -
—
A g 7
e 3. I3 S A
3| 9 o
’,,,_._.
nﬂ_!-

DET.»2-STP. AMP

Chg B E, |DiecePE. TWiring Dvagram
imi IME.-&NH-E‘ Ay, ‘.ZU ]
iFull Size [De.RM eat R~

work much easier. What additional time
is spent in fitting the wires is well repaid
in the results and appearance. The, great-
est danger lies in excessive use of sol-
dering paste. No tinning is needed on
the wires if they are wiped off with a clean
cloth, and the soldering lugs can be tinned
before the parts are mounted. Then, in
connecting up, no paste at all, or the tin-
iest bit, is needed.

Sk TI'IE first requisite _for theﬂ
tite successful operation of
Instrument. an amplifier is a good fila-

ment lighting battery., Tubes
now available take almost the full 6 volts
of the battery, and will not operate when
this voltage drops appreciably. With the

non-oscillating set the P P posts should
be short circuited to close the plate cir-
cuit.

Frequently a regenerative receiver wil!l
not oscillate, when connected with an am-
plifier, unless a fixed condenser of 0.001
or 0002 mid. is put across the primary of
the first dmplif}ing transformer. This is
not shown in the wiring diagram because
it is not always needed.

The (_ompietqd instrument shown in the

‘accompanying illustrations, tested against

two other standard makes, gave apprecia-
bly louder signals, due to the careful at-
tention given to each detail of this outfit.
Those results can be readily duplicated by
any experimenter who is equally conscien-
tious about his work.
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Commercial Practice 24

Commercial Practice App]ied To
Expt'rimenlul Radio Stations

The first receiving set. The beginner should start out with a receiver so simple

that he will have no difficulty in making it wors.,

FTHEN a man makes up

Th 1 . 1
Firnt his mind to install a
Problem, radio set he g“'!'it‘!'-l”}' asks a

iriend who has a station al-
ready for advice as to what he should buy
He 1s usually told to get an audion de-
itfit, “on 1

tector 1 4 loose rnl'[i‘h-!'_

d so many other things, tl
does not lose heart immediately, he prob
ably wi!l before he learns to use the ap-

S€rs, a

paratus

I'he proper start is with a set so simpie

cannot fail to work, yet designed to

ing than is obtained on a loosely cot
signals very loudly, but with broader tun

set

On the front of the panel are the switch
controlling the mductance and a crystal
detector; at the rear the tuning coil and
ilhtlr‘.t' condenser,

I'he switch 1s used in
preierence to a slider because the latter
wears away the wire, leaving a copper
dust to short circuit the winding. Ga
lena is the most sensitive crystal for the
detector, and, with a fine copper
the contact, will keep its adjustme

¢ lor
t.

Fig. 1. Front and rear views of the b ginner's meceiver. Note the simplicity

of the wiring and a-

conform with standard practice. In addi
tion, the arrangement should be such that
other instruments can be added to im
prove the operation as the beginner's ex
i To get the most

1ence 1s
fun from the set it must be strictly home

receiving set

forms with the

B ginner's

Outfit. men given is

5- by 5-in pan narts are
veniently located

tt

re i& no mp

outht 1s commoniy Kknown as a sn

1t receiver, a typ that hrings n

ly .

lq‘!'.— 2 shows the holes in

Putting N P v 2/16-
s Parbe the 5- by 3 by 3/16-in
Together. I o nel. This material

can be drilled readily with an
wdinary hand drill after the holes have
ith a center punch A\

been locate
dr:

port hracl

given for the pane! sup

wing 1s

ets, cut from 3%- by 1/16-in

‘.','{l-.-. strip.

hardest work is on the coil I'his
is wound with No. . 24 S.S.C. wire on a
(;. A.-Lite tube 3 ms. in diameter

start the winding, put a pin into the

in. from one end, and twist the

.';?'--l'r‘-1 it I'hen wind to the ‘}--t tap as
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indicated in Fig. 2. At this point bend
the wire toward the start of the coil and
put one turn around the part already
wound. Bring the end of this turn
around to the place where it was started
and wind on to the next tap. Secure the
last turn with another pin. When the
coil is finished, cut those extra turns,
twist them together where they started,
and bring them out for taps to the switch.

Before the coil is mounted, the detec-
tor parts, switch, switch points, fixed
condenser, and binding posts should be
put on. Then comes the coil, supported
on the two mounting pillars. Great care
must be taken in connecting the taps to
the switch point, so that extra soldering

only way to insure perfect and permanent
contact, and is well worth the additional
work involved.

HIS receiver is designed
?If:mﬁ“ to operate on a single-
wire antenna 100 to 150 ft.
‘long and 30 to 50 ft. high,
with the lead-in brought from any part
of the antenna. One 3-in. HF insulator
is needed at each end. The lead-in should
be connected to the upper binding post
on the panel, and a wire from a water
pipe to the lower. The phones, preferably
2,000-ohm Murdocks, go to the center
posts. A buzzer is needed to test the ad-
justment of the detector, It should be
connected with a dry cell and push button,

Keeelver
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Fig. 2. Exactly one-half size. Showing the parts and the wiring of the completed outfit,

paste will not run over the panel. An old
tooth brush is handy for cleaning out
of the way places. The best practice is
to increase controls by turning clock-
wise. Therefor the first tap should be
hrought to the left hand switch point, and
s0 on until the last tap goes to the last
right hand point.

Connections are given in Fig, 2. Made
with square tinned copper wire, they can
be easily fitted and soldered. That is the

with a wire running from one terminal of
the buzzer to the ground lead. When
the detector is in adjustment the huzzing
can bhe heard in the telephone. To tune
the set for incoming signals simply turn
the switch back and forth until sounds
are heard at maximum strength.

If this outfit is properly installed, it
will tune from 200 to 1,000 meters and
bring in the larger stations up to 500
miles away.

NOTICE—On account of misunderstandings concerning -the receipt of copies due to the fact thar
R. and M, has appeared at the end of the current month instead of the first, this issue is called

August and September. This is not, however,
twelve issues.

a double number, Yearly subscriptions will receive
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WHERE TO BUY

These Companies Can Supply GA-STD Parts and Supplies.

If they

Do Not Have in Stock What You Want, They Will Order It for You

PHILADELPHIA SCHOOL OF |

WIRELESS TELEGRAPHY
1553 Pine Street,
Philadelphia, Pa.

GA-STD Parts for Building Instru-

ments described in R. and M.

Walk—Don’t Write

THE CINO RADIO MFG. CO.
218 West 12th Street
Cincinnati, Ohio
Save Time—Buy Your GA-STD
Parts at Our Retail Store
Mail Orders Filled Promptly

THE SOUTHWEST RADIO
SUPPLY CO.
217 St. Paul Street
Dallas, Texas
The Place to Get Your
GA-SI'D Supplies

BANGERT ELECTRICAL CO., Inc.
297 Fulton St. 27 Main St.
Jamaica, N. Y. Hempstead, L. 1.

We supply all GA-STD parts to
Readers of R. and M.

' ADVERTISING SECTIONS |

Bring to Radio Dealers orders for

GA-STD supplies to make ap-
paratus described in R and M

$2.00 per month per section

~ —It's in Da.l.hs__|

THE BARWICK RADIO CO.
89 Britannia Ave.,
Hamilton, Ont., Canada

Radio Is Our Business
—Not A Sldc Line—

DeLANCEY, FELCH & COMPANY

12 Meet:ng Street,
Pawtucket, R. I.
Order GA-STD Supplies From Us By
Mail or Get Them at Our Retail Store

R and M STIMULATES SALES

for parts and Supplies. Dealers put in
an order for monthly delivery.
Generous discount, fully
returnable

STANDARDIZED PARTS FOR THE DETEC-
TOR AND TWO-STEP AMPLIFIER

2—L.P.F. panels 5x10x3-16 in...(24 0z.) $2.62
1—L.P.F. rear parel 2%4x10% in...(40z.) A
4—Lengths 3§ in. angle brass......(Soz.) .80
6—Lengths :quare tirned coppvr
1y R et R P (40z.) .36
3—Paragon rheostats ............. (16 0z.) 5.25
2—New type Federal transformer (16 0z.) 14.00

2—Federal closed circuit jacks L.75
l-—F:deral open circuit jacks L T
-GA-STD-A1 sockets ........... ) .40
ID—GA-STD‘AID binding rosls 1.00
1—Pkg. small soldering lugs....... .25
2—Pkgs. F.H. 632 '5-n. screws,
mickeled .................. (2 oz. 24
1—Pkg. R.H. 6- 14-in, scre
nickeled ............: e 12
1—Pkg. R.H. 486 14-in. screws.
mckeled .......c.:c0000000000 5 A1
3—Pkgs. 6-32 nuts, nickeled........ 24
1—Pkg. 4-36 1 uts, nickeled ......., 08
ﬁ—qlandard Navy kngbs for rheo-
........................ (1o0z) 50

1—(‘.-\ STD A4 grid leak condenser (10z.) .50
COMPLETE SET OF PARTS
As listed above. ready to assemble

in your own shop .............. (7 1b.) $2090
SEMI. "!VI‘:HFD PARTS

Frant panel drilled extra.,............... $ 95

Bnltoll panel drilled, extra................ 90

r panel drilled, extra................. $ .50

i ofplete support frames, rickeled, per pr. 1.25

Drilling all panels and, mounting all parts

T S e R 406
COMPLETF AMPLIFIER

Ready to operate. as decribed...... (7 1b.) $60.00

AUXLYARY PAPTS
G.A. sta~dardized B bhattery Navv

m ok 3 T R P DR (51hs) £2.00
With ~he= #6-volt, 40-amp -hour stor-
Age battery .......cccenuennnnns (15 1hs.) 15.00

Radiotron detector tube, UV 200..(8 0z.) 5.0
Raaiotron amplifier tube, UV 201 .(8 0z.) 6.50

Federal telephone plug............. (40z.) 2.00
Fada rheostat, to wuse in place of
PUCABONE 'vavs viissnesninsinsnnsns (6.02.) 1.25

STANDARDIZED PARTS FOR THE SINGLE
CIRCUIT CRYSTAL RECEIVER

—L.P.F. panel 5x56x3-16 in........ (6oz.)$ .67
1—G.A.-Lite tube 3 ins diam...... (5 oz.) 3
1—14 Ib. spool No. 24 5.5.C. wire..(5 oz.) T0
10—G.A.- SI -A12 switch points....(1 oz.) A0
1—Switch, complete .............. (2 0z.) AN
2—Coil mountirg pillars.......... (8 oz.) 16
1—Detector parts ................ (30z.) 1.00
1—Mounted galena crystal......... (1o0z.) A0
1+—GA-STD- E'IO bmdmg posts. ...(4 oz.) A0
1—Brass strip 3x1-16 in.......... (8 0z.) 13
?-—Length-s ¢q. tinned cop. wire....(2 0z.) 12

Pkg. l-? 6-82  'g-n. ncrtwa
mclel:d .................. (2 oz.) 12
Pkg. 6-32 '4-in. screws, nickeled (l oz.) a1
I-—-I“kx IHI! nun nickeled........ (10z2) 08
—T-g, washers........... (1o0z.) 04

1—G.A. STD As hone condenser..(1 oz.) A5
OMPLETE SET OF PARTS
As Iincd above rﬂdy to  assemble
in your own sho p\ ............... (41b.} $492
SEM'".FINISHED PARTS
Front panel drilled, extra.......... 1]
Coil wound and tappcd. complete..(10 0z.) 1.30
Pan-l switch switch points  and
coil mounted with taps soldered (21bs.) 4.30
COMPLETE RFCFIVER
Ready to operate, as described....(41bs.) 9.65

AUXILIARY PARTS

Antenna wire, No. 14 bare copper.

L T S R e (2 1hs) $ M
8an. nr  insulators. 33 000 wvolts,

L T (6oz) .25
Murdoc® phones, 2.000 ohmn. with

hendband. oiio e (11b.) 4.50
Midget test buzzer........... ..... (6 o0z.) .75
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TERMINAL

A N all-purpose binding post, finely fin
+ A shed in polished nickel.  Will hold
several wires as well as cord tips.  looks
well against an L.P.I7. pancl.
in, high, 5/16-in. diameter, 832 serew,

Jase 3/ 160-

RICE: GA-STD--Al0 Binding
o L4 . « |01
GA-STD- -8 Binding 'ost Base. .. .. 04
GA-STD—9 Binding Post Thumb
32 ] S ORI | |-
CLASS 2.D

S O C

\'I)l' will find, when you test the Al
socket in the laboratory, that at any
prirr there is none better becanse  the
[.'I© base, 1i,x2%: ins, gives a higher
resistance between the grid and filament
than any other make hecause of the low
surface leakage assuring maximum poten-
tial on the grid. Phospher bronze springs

SWITCH POINT

\ AKING the A-13 switeh p(n'nt g oin.
‘ high allows the switch arm to be
horizontal.  Handsomely finished in pol
ished nickel, this point, 'j-in. diameter.
ig-in. shank threaded 436, is htted with
an cxtra small nut for large clearance be
tween points,

P|(|l'|'-,: GA-STD — Ald Switeh
Poimnt .o D04
GA-STD- 10 extra =mall 436 nat,
e i L e e i =
CLASS 1.D

K D T

make periect contact, solid tube of pol
ished alummum holds the tahe snugly.

P!Hl'l';: GA-STD--Al Socket, 5
0L .@“-‘“'
GA-STD- 1 Aluminum Socket Tuobe,
431!2‘ A
GA-STD - 2 Contact Springs, st oi 4 .15

CLASS 5.D

GA-STD

THE GENERAL APPARATUS COMPANY, Inc.

570 Went 1S1th Stireet

New York City

Juhn Barber Art Printing, 51 East 12nd Sireet, New York Ciry
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