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12,000 to 20,000 Meter Receiver

Long Wave Receplion 1s Coming Back, Nol Only Because It Is Intercsting and
Good Code Praciice, Bul Becuwuse It Affords Opportunity
For Much Erperimental Vork.

By M. B. SLEEPER

ACK in the days when

four-foot inductances
gave a spectacular appear-
ance to a receiving station
and the controls were operated by yard-
sticks, long wave reception from foreign
stations was quite popular, but it was
dropped later as a temporary fad. Now,
however, interest of a more permanent and
serious character is reviving for several
reasons. Long wave signals are the easiest
to receive over great distances, so that the
man with an indoor antenna or a small
loop can get them. Stations are always
transmitting, and at slow speed, giving bet-
ter code practice than a practice machine
whose records are soon learned.

For testing work long waves give a
steady source of signals, comparatively free
from erratic results obtained on short
waves. Several stations can be heard at
any time during the twenty-four hours.

Suggestions
on Long Wave
Heveption

HREE views of a receiver

s : 3 =
piv g for this purpose are given,
Circuits showing the simplicity of the

instrument and the wiring. To
cut down the work and expense of the
coils, a single circuit is employed, using a
stationary coil of fixed inductance and a
(0.0008 mid. condenser in shunt in the an-
tenna circuit, with a movable coil in the
plate circuit. With an intenna of 0.0003
mid. this receiver will tune from 12,000 to
20,000 m. In the first tests on the circuit,
the conventional cross-wound concentrated
coils were used, but, surprising as it may
seem, signals were increased 30 to 75%
when the layer-wound coils were substi-
tuted. One reason is that the D. C. resist-
ance is much lower, and losses due to var-
nish are less because varnish is only applied
to the outside layer.

The smooth and easy operation of the
set and the fact that it picks up Europesn
stations on a single detector tube makes it
a real pleasure to operate.

1G. 4 gives the details of

Tk the 714x10x3/16-in. panel
Supports at one-half scale. The only
hard part is the slot which is

made by drilling a row of holes and filling.
No dimensions for the angle brass sunports
are given, as it is of the conventional type

Copyright, 1921, By

formerly described, measuring 7% by 6 ins.
A rezular 10- by 2%- by lg-in. panel,
carrying six binding posts, is secured at
the rear. At each end are 3%~ by 1/16-ia.
strips carrying the tickler coil support rods.
These should not be soldered to the frames,
however, until the coils are completed.

N Fig. 3 the coils are illus-

Windi
"“."' 2 trated as they appear when
Coils ready to mount. A 3Yz-in.

G-A-Lite tube, 6 ins. long, is
used for the antenna coil. The winding is
started 54 in. from one end. First, 44 turns
are wound on then the wire is brought up
between the 43rd and 44th turns, and 43
turns are wound back over the first layer.
This is continued, winding back and forth
until 11 layers have been put on, giving 44,
43, 42, 41, 40, 39, 38, 37, 36, 35, 34 turns per
layer, or a total of 429 turns per section.
At the end of the section the process is
repeated until, with three sections, an in-
ductance of 124,00 millihenries is obtained.
The end of the winding is brought to a
serew and lug 35 in. from the end of the
tube.

A G-A-Lite tube 3 ins. long and 412 ins.
in diameter is required for the tickler. The
winding is started % in. in, and made up
in two sections of 7 layers, having 44, 43,
42. 41, 40, 39. 38 turns per layer. A light
coat of Valspar varnish, baked in a gentle
heat, will hold the wire permanently. Next
come ihe angle pieces which slide on the
3/16-in. rods and the 3/16-in. rod by which
the coil is moved, both of which are shown
in Fig. 4. Flat head screws are used in all
cases, with the heads inside the tube to
give clearance over the antenna mductance.

Tt is necessary to set the antenna coil
hack from the panel quite a distance.
Therefore, in addition to the regular GA-
STD-14 coil mounting pillars, held to the
tube by %-in. 6-32 F.H. screws, two GA-
STD-8 threaded posts are put over l-in.
6-32 F.H. screws from the front oi the
panel, and the screws threaded into the coil
mounting pillars,

ITH the parts ready. the

1 .
f:.’l""" i sunporting frames should
Wiring “be put on the panel, and the

"."ih momnted, withont cutting
off the 3/16-in. rods to length. Then

M. B. SLEEPER
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12,000- to 20,000-Meter Receiver

35

Fig. 2. Bettom and rear views of the loaz wave reeciver, as fine

uosctoas you ever operateld
nt.ng.

Sultable for genernl reception or experin
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26 Radio and Model Engineering

comes the condenser, back panel with the
bnding posts already on, and the wiring
I'wo flexible 1:als of phosphor bronze strip
are used between the tickler termimals and
the corresponding binding pests. A dia
m is given in Fig. 4

MO wire up the receiver it 1s
Hints 2 4 Sl
- only mnecessary to attach
Operating the antenna and ground, run

wires from the G and F posts
to corresponding terminals on the detector,
and to insert the tickler in the plate circut.
Reverse the tickler conne:tions if the ar

November, 1921

The termiuals ot the loop should be con-
nected to the antenna and ground con
nections on the receiver. In addition a
condenser such as the 00002 mid
GA-STD-A15 is recommended.

The loop should be mounted so as to bes
swung easily om its axis in whatever di
rection signals are to be received. While
a Toop of this sort 1s not as efficient as a
single wire antenna 30 ft. high and 200
ta 300 ft. long, the size with which the
set is expe~ted to be used, long distance
re eption can be accomplished much more
readily than on the short waves.

Fig, % Details of the completed colls, r

the antenpa oo

cnit does not os-illate. When an amplifier
i< added, put a 0001 mid. phone condenser
arross ‘he transformer and plate battery of
detector : otherwise the set will not
yte properly. With two or three steps
»f amplification foreign stations come i
with extreme loudness.

Many experimenters have had excellent
results with indoor loop antennas work-
int on long waves. To use with this re
ceiver a frame is suggested with 40 turns
of No. 20 D.C C. wire "i"“"'(“ l4-in. apart.

to mount on the panels, the tickler at the lefs and
il on the right.

Radio dealers can use the signals from
fong wave stations advantageously for
demonstration purposes, attaching two or
three stages oi amplification and a loud-
speaker to the receiver. This is better
than depending upon the irregular short
wave signals because the former transmit
steadily, oftentimes hour after hour, a
great advantage when the signals are de-
pended upon to attract the attention of
people passing by the store. A public
code practice can also be furnished in this
way.
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200 Meter Tube Transmitter

A Telegraph Transmitter Suitable For One to Four Five-walt Tubes, Using
a Circutt Which Is Simplicity Itself.

By W. H. BuLLock

YHE man who is deciding

General
pipicercity st about the make of auto-
of the Sex mobile he is to buy has no

wider range of choice than the
experimenter selécting the circuit and de-
tails for his tube transmitter. Everyone at
the G. A. hafl ideas and experimenters out-
side were consulted. The concensus of
opinion is embodied in the equipment to be
described. Tests made on this set showed

the résult to be excellent, with very little.

compromising .of efficiency for cost, the
cost reasonably low, and the conditions un-
der which the set will function broad
etlough, in the matter of antenna capacity
and resistance, to meet all ordinary circum-
stances. Moreover, any number of tubes,
from one to four, can be emploved, depend-
ing upon the current and voltage supply
and the means of the builder.

On -the front of the panel are radiation
and plate current meters, a 6-ampere
Shramco rheostat equipped with the new
G. A. knob, and a grid coupling coil control.
Looking at the set from the rear, you will
see that there 'is an angle brass frame
carrying the tube panel and supporting the
main panel as well. The inductance is
fitted with two sliders, on the left for plate
coupling and at the right for wavelength
control.  In addition, a 0.01 mid. Radio
Corporation mica condenser is mounted un-
der the tube panel, out of sieht. and a grid
leak and grid condenser. Binding posts on
the front, for the telegraph key, are con-

nected in series with the grid leak. Posts

for a mitrophone are provided in case tele-
phone modulation is added.

C OMPLETE detajls of the
The Panel P . . -
and Its circuit are shown in Fig.
Accessorles 2. When one or two tubes are
used, a-sinele rheostat and the
arrangement given in Fig. 3 are required.
For three or four tubes, however, two
rheostats are needed, mounted at the same
height as the one, but 3 ins. apart, center
to center, Holes.for the meters are 2 9/16
ins. in diameter, most easily made by drill-
ing circles of small holes, followed by the
use of a half-round file or coarse sand
paper. The 0 to | ammeter and 0 to 100
milliameter are suitable for one or two
tubes, but the scale readings for three or
four tubes should be doubled. The cost is

the same for either reading. When it is
desired, a copper wire shunt can be put
across the meters to allow for heavier cur-
rents.

All parts, including the inductance, should
be mounted before frame or tube panel are
put on. In fitting the small size lugs on
binding post screws it will be found that
the lug holes are too small. This can be
corrected readily by putting the lug on the
vise with the jaws slightly open. . Two
blows with a center punch will expand the
hole nicely.

ATS inductance and tickler

;3:11 nresent the only difﬁc:.ﬂtius
Tickler about the whole set. Dimen-

sions must be followed care-
fully and the details carried out with pre-
cision or mechanical or electrical troubles
will result.

Winding the coil is the first job. The
414-in. G-A-Lite tubing comes with suffi-
cient length that the winding can be started
near one end, and, after it -is completed,
turns taken off to give the correct number.
The 100 it. of No. 14 bare wire should bhe
cut in half and one end of each lencth fas-
tened to some steady object. Then the
other ends must be secured to the tube
near the end. Winding on the two wircs
as tightly as possible permits one wire to
he removed, leaving the turns of the other
wire accurately spaced. The G-A-Lite tube
is just soft enough that no threading 1s re-
quired. A single coat of Valspar varnish
on the wire and tube, dried in a gentie
heat, fixes the coil permanently. Tt is ad-
visable to varnish the inside of the tu_!_le

also.

Ajfter the coil has dried, the irregular
turns should unwound, leaving 31 turns.
At one end the wire should be {ast_enet_l 1to
one of two soldering lugs on a 14-in. R
6-32 screw, and at the other end to a lug
on a similar screw. Next, the tube is care-
fully cut to a lenath of 554 ins. This can
be done with a sharp knife. .

The Y%-in. shaft holes must be laid out
next, ¥ . from the upper end and exactly
180° apart. Spring contacts should be put
in place, held by 6-32 R.H. screws and nuts.
The slider rods are mounted on GA-STD-8
posts, secured by 1-in. 6-32 screws and nuts,
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BULLOCK 200-Meter Tube Transmitter 39
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Fig. 1. Quite business-like is the anpearance of this transmitter, and egually dependable in
handling  teaflic.
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fitted at the upper end with soldering lugs.
They are located 45° each side of the rear
shait hole. An unusual feature of the GA-
STD-A19 sliders is that no heat is applied
to the contact arms during the assembly,
so that the spring temper is not drawm.
Moreover, the arms are locked in such a
way that they camnot work loose.

Coil mounting pillars can be used to hold
the inductance to the panel, but the ar-
rangement in Fig. 2 gives greater mechani-
cal strength. Brass strip, 3% by 1/16 in. is
used for the supports, fastened to the tube

Radio and Model Engineering

November, 1921

the 001 mica condenser beneath. Details
are given in Fig. 3. [If three or four tubes
are used, it is only necessary to increase
the number of sockets.

Holes are drilled as indicated to accom-
modate wires which would otherwise have
to run for much greater distances.

0. 14 square timmed copper

}‘H:i“‘ wire is excellent for wir-
seb ing apparatus because the tin-

ning keeps the finish bright and
the square wire, coming in straightened
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Fig. 3. The front panel reduced to om--liuartl-r actunl size,

with Y4-in. 6-32 R.H. screws. The tickler
ball is wound with No. 20 D.C.C. wire in
such a way that the turns on both sides
are in the same direction. Outside ends
are soldered to the split shaft in the usual
manner, Before the front part of the shaft
is put in place, however, a brass washer is
soldered to it 11§ in. from the forward
ond. This. bearing on another washer next
to the panel, keeps the phall from moving
forward, while the knob and dial prevent it
from going backward. The inductance and
tickler should be entirely completed before
mointing on the panel.

HE last part to be made,

3:.‘:.'31 and the last to go on the
Details panel, is the 5- by 10- by 3/16-

in. L.P.E. panel which carries
the sockets and binding posts on top and

lengths, makes a neat job easy. Tinned
wire is also very easy to solder, In making
joints be sure the iron is hot enough that
the solder flows freely. A wad of hali-
melted solder does not constitute a perfect

joint, Never use Tinol paste.

OURCES {for plate poten-
gl ~ tial and filament current
suggestions will be taken up in a subse-

quent article, but general in-
structions are given for those who already
have a power supply. When connections
have been made, set the grid coupling coil
at maximum, move the wavelength control
clider, on the right looking at the rear of
the set, one-third of the way down, and the
nlate slider two-thirds down. If no read-
ing is shown on the hot-wire ammeter,
turn the ball 180° and readjust the sliders
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BULLOCK

for maximum radiation. With 350 volts
on the plates the plate .uirent should be
45 milliamperes per tube.

In the December issue of R and M you

200-Meter Tube

Transmitter 41

will find all the data for a power panel and
rectifier for producing 350 or 500 volts and
filament lighting power from 60-cycle 110-
volt supply.
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Fig. 2. Layout of the tube panel and coil supports, one-half size, with wiring dingram as it appears
when looking at the rear of the set.

Notes on Soldering

By Richard North

A large percentage of the failures ex-
perienced with radio apparatus can be
traced to defective soldering. Making
perfect joints and neat joints is a very
simple matter for the man who has the
proper equipment and goes about the work
in the right way. A careful experimenter
does not need to envy those who make
their wiring add instead of detract from
the appearance of their instruments.

The materials needed for soldering are
a good iron about 34 Ib. in weight, some
soft wire solder, not the rosin core kind
and a can of nokorode soldering paste.

Of course, an electric iron is ideal, but
the ordinary type, heated in a bunsen
burner or gas stove flame regulated to

give a blue-white color, will suffice. The
iron should be well tinned by filing it
bright, rubbing it with a little soldering
paste, and, when hot, enough solder to tin
it thoroughly. Good work cannot be done
when the iron is black, for the heat is not
then transmitted readily.

The parts to be soldered must also be
clean and bright. In some cases they can
be tinned individually before they are sol-
dered together, as in the case of switch
points and connection wires. A very least
amount of paste should be used and only
enough solder to make a good joint. The
solder must be heated until it flows free-
ly and not left in irregular lumps giving
the appearance of crystalization. If these
few simple suggestions are carefully fol-
lowed many of the unsuccessful experi-
ments will turn out right the first time.
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BTANDARDIZED PARTS FOR THE 12.000- TO
20,000-METER RECEIVER

1—L.P.F. panel lUx?&&xS/lG

I e s AL 1y 187
1—L.P. F panel 10)(.2 lax ' tn 8wz} .45
6—12-in. lengths 3-in. an:le

BIRBE oo vusiann i e (12 oz.) 1.24
2—24-In. lengths square tinned

copper wire ...... ceeaa (2 02) A2
—GA-STD-Al0 bindmg I.Il> .o hd oz) .60
1—pkg’ ol! 20 small soldering

THEE s e s e {1 oz) 25
1—GA- :s'rn AT "130% dial and

knob AR o) 1.25
2—1b. No. 24 c{rppﬂr \\lre (3 1) 675

1—~GA—S'I.‘D-ISI rheostat knob,

3 /16-in. hole ............ 12 0w 40
2—12-in. lengths ¥%x1,/16-in.
brampe sirip ............. (12 o) L2

2—12 1n lengths 3,716-in. brass

...... % H
10—GA ETD-% thmu:led posts. . . (6 0Z.) A0
4—GA- S'L‘D 14 «coil muuntmz

P SEYL Ty R S R (6 vz Az
I—GA ‘i'J.'D Al7 vsu iable con-
AeNHEEr .. ... aniana o (1 lh.} 4.320

1—39-in. length 3-in. G-A-Lite
{f wz.) 1B

tube
1—98-in. length 41 -In. G-A-Lite
tube L. (9 oz) .46
1—pkg. of 10 screws 6-32 lg-In,

(1 az.) W11

{2 oL} .12

(-1 0x. ) J14
2—pkg mf 10 nuts G-32......... (2 ox) Jx
l—pk: of 10 screws §-32 I4-in.

(1 oz} L1

(., L) .14

FM, veonbions i iiiss i
2—12 ln length ﬂeijle conduc-
....................... I 0z} 2
COMPLETE B OF PARTS FOR THE
RECEIVER
Ax listed above, ready to assemble,
miore efficient and less expen-
sive than concentxatud coil
receivers ....... SRR (8 lbm.) 14.8%

SEMI-FINISHED PARTS

Front panel drilled and alottr<r1.

3 & R § .ub
Rear panel d]illoﬂ extru ....... .. 1
Engraving, per letter............ AL
Antenna Inductance wound < sy 4,75
Tickler inductance wound. 4.15
‘Front panel with support frames,

coils mounted, and condenser,

finished except for wiring

and real panel ..........0..0-- (8 1b.y 23.87
Complete nickeled aupport frames,

per pair ..........0 .12 oz.) 1.50

AUXILIARY AUPARATUS
"GA-BTD-AD Laboratory type de-

tector contrel ...i.o..... {11b.) § 5.93
(BA-STD-AL Taboratory type nm—
plifier eomtrol .......... (2 Ib.) 13.95
" GA-8BTD-A3 Phone rondvnserl,
0.001 mfd, ....eianariiaee (2 ox.) .35

Radiotron UVI00 detector tube...{8 ox.} 5.00
Radietren UV201l amplifler tube... (8 oz.) 6.90
GA-8TD-A11 p]mte battery. 32‘& .

(2 by 175

L £ T
GA-STD-AlZ p]ate battery, 45
volts, 2215 volt tap.......... (4 1b.) 3.20

Witherbee §-volt, 40-ampere-hour
storage battery, charged and

ready 10 USE ....enariinnner (15 1b.) 15.00

STANDARDIZED PARTS FOR THE TUBE
THANSMITTER

1—1.P.F. panel 10x15x3,716 in. (2 lbs) $3.93
1-—L.P.F. pancl bx10x3/16 in. (115 lbs)  1.31
b-—12-in. lengths % -in. angle

hrass 120
4—24-in. lenglhs sq
WIPE ... vcavvsrrssnnnnrans A W24
i—&hrameco G-amp. rheostat. . (8 oz.) 2.0k
..—le SU0-A1 sockels ... .. .. (8 o) 1.6

11 GA-STD-A10 binding posts, . (6 o) 1.14
2—pki, of 20 znall soldering

e (2 oz) BN
1 (A spreial mica condenssr (1 oz) 100
1—3 af-ohm Ward-Leonard re-
BISTATICE .. oo iannrirannan (2 oz a0
1—CGA-RTD-AT 180° dial and
LT (8 vz} 1.25
]—(h\-.“.’l'l)—l:‘. rheostat  knuob,
-in, hole .....ioveraeann (2 0z) LA
1 (;-\ STIx-11 mahogany coub-
ling ball ............ LA nED el

100—ft. No, 14 bare coppar
25—, No, @20 I, wire i
1--12-in, lengtih .i/ll.x €/16 in.

L2 on) Ll

brassg rol oL e [T e
LA -STD-ATD sliders com-
plote LB
1--12-in. length
bhrass sirp 13
1—12 in lengrh
[ 11 A S R SR I (7 0z} 15
4—GA- "iI'D % Ilnealled posts, ... (1 0w BT
1—s5pecial ; (3-A- lhe
Ltulbe {7 ax) LU
1 —Genera]l Badio O-1 amp, hot-
wire amueler ..o.--a (2 lb.y .75
1—Weston O-104 milliamp
nnmwl,er .................. (2 b)) X a0
2—TTV2el -watt Tranaitit-
ting tuhu ......... oo (1% th.y 16,00
1— .01 mfd, Radio Corporation
mica condanser ... 2.an
1—plkg of 10 serews $-36
ol - CE i e NAt
i—pkE, of 10 nuts 4-36.. o e K]
1— phkg, of 10l screws -l
RH. .... ; B!
1 —pkg. of 10
R. H. 11
v—phg., of 10 screws G- 32 -l
O L2
1—pks. nf
R. H. A6
3—phg. of e e
1—pkE. of 10 nues B-32. ..., .- N
l—xheet 5x6 ins. Noo 24 spring
THTHBE oo vwnmcmar o maar s (6 0%} 27
j—phke. of 10 washers A }
Role .. iaiia e (4 oox) BL
COMPLETE SET OF PPARTS
. As listed above, everything except
the power SOUTCE........... (15 L.y  $3Z.k2

Ax listed above, without tub-s. {12 Th.} HisiL]
Aw listed above, without mters. {11 1b.) SRS
As listed above, without tfubes

OF TLALEIE oo e oo (10 )

SEMI-FINTSHERN PARTS

‘Front panel drilled, extra...... L $1.565

Tube pahel drilled, extra
Complete supporting

nickeled, per pait........... rm wE.) 1.80
Complete call and tickler. ready

to meunt on panel, all parts

polished mnickel ... 000 {3 b)) u.ohin

Engraving, per letter...... ... X
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L. P. F.

Panels of Standardized Dimensions

N oare port from the Burcau ol Stand- FHEN the . A, Company first .
ards giving the resuits of ests on brought eut L, P.F. some difliculty
LM the folwowing daia appears, telling was encodaniered thru the lack of mecuan-
the story of the mater.ai more conclu- ical strength and tendency to warp, Ly
sively than it can be told in oany ether shghtly  cnanging  the  manufacturing
Wiy methods, however, this has been over-

come, and L. now sold is equal in
strength to any of the common materials,
s guarantecd against warping, and has
a high, glossy tunsh which, 1of desired, can
be sanded with ol to a smooth suriace
that will not show finger marks,

L PFL at 393 to 1877 meters: PPower
Factor 07, Phase Diftercnce 0.4 degrecs.

Average  laminated  phenolic panels
same range: Power LFactor 3.5, Phase
Dutrerence 2.0 degrees.,

In other words, the Bureau of Stand-

ards tound, as the . A had claimed, P.F. can be drilled, tapped, sawed,
that the power factor of the common 1.a- or filed without cracking or chip-
terials used for pancls is five times that ping.  Accidental hammer blows, heat
of L.IVE, from the soldering iron, or unusual
OR the beneht of those not familiar strains will not harm or affect L.IP.I.
with this term it may be said that rach pancl is marked with a yveliow label
a pericet insulator for the nigh [requencs showing that it is the genuine material.
alternating currents  cuployed in radio LIE. 1= sold only in standardized sizes
work would have a power fucior ol D.0%, by the G A Company and its distrib-
Losses due to a high power factor give ulors.
the effect of low resistance which, n a
receiving set, particularly at short wave- OTL the new series of sizes shown
lengths, reduced the voltage on the grid in the list below, planned spe-
and makes the tuning broad.  In O cially for regencrative receivers and simi-
transmitters heavy Josses resalt from the lar cquipiment. Nao panels can be cut to
use of pancls showing a fugh power factor. other than swandardized sizes.
Thickness Length Width Weght GA-STD No, Price
3710 1. 5 ins. 214 ins. 3 oz GA-STD— 1 P § 33
3,716 in, 3 ins. 30 ins oz, (.'-.'\—b'['l)- -2 P bt
3,716 i, 10 s, 3 ns. 12 oz, GA-STD 3P 1.31
3/ 1o in, 10 ins. W ins, 1L Ibs. GA-STD— 4 1’ 262
3,716 in. 13 ins. 1) ins, 205 hs, GA-STD— 53 P 3.93
3,710 in. 5 s, 75 ins, e b GA-STD— o P .94
3,16 in, 10 ins, 7V ins, 1 Ih, GA-STD— 7 P 1.97
316 in. 15 ) 7V e, 115 1. GA-STD— 8 P 297
3716 in. 20 . 715 ins. 2 Ibs, GA-STD— 9 P 394
Iy in. 3 204 ins, 2 oz GA-STD—10 I 24
Lg in, 10 ins, 215 ins, 4 o GA-STD—11 P A5
CLASS 10-C

THE GENERAL APPARATUS COMPANY, Inc.

570 Weast 1 84th Sireel New "“rk ‘.][}
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SWITCH

N every detail the new GASTD knebs

and dials are distinctly new. irem the
symmetrical design which gives centrols
on the panel an agrecable apprarance te
such fcatures as the shiclded dials and
keyed switch if’s.

YO‘.' take ugthe parts ene at a time—
The switth and rncestat knebs arce
oi the same size 13g ins. m diameter at
the base and 11/16 ins. high. On the
switch is a l-in. radius pelished nickel
arm sét in a slet cut inte the kneb base,
making it impessible te werk leosc. A
smeeoth shaft is cmpleyed threaded 8-32
inte the kneb and held by a set screw
as well as a nut. At the rear a collar
and set screw held the shait in place.
Centact can be taken frem a spring under
the cellar er, better, a pig-tail seldered
te the shaft.

@U ean't ask fer anything fincr than

the rheestat kneb with its engraved
line en the bevelled cdge te indicate the
adjustment. Heles are supplied either 3716
in. er 4 in. te fit any shait. The kneb
;an be fastened  securely by the leng-
bearing sct ‘screw supplied.  Many eother
uses will be feund fer this type.

EST ef all, perhaps, is the kneb and

dial. The knehb, 1.4 ins. in diameter
at the base and 1lig ins, high, appeals te
the eve as well as the hand. Teuched
lightly it is silky smeeth, but a little pres-
sure oi the fingers gives a pesitive grip.
Twe 6-32 screws 1 in. apart held the dial

DIALS

KNOBS

5
to the kneb.  The dial itself is oi solid
Gierman silver, beantifully  pelished, and
\\'rll__rvtuin its finish leng aiter nickeled
or siivered brass dials have turned dark.
A light brush contact thru a hele in the
pancl  under  the  dial, cennected the
ground,  will abselutely prevent  hand
capacity effects, making all panel shicld-
mg unnecessary.  Since the center hele
n .tlu' dial s larger than -the shaft, it
makes ne  centact with the receiving
circunt,

HE exceptional finish and smeeth-

_ness of  these knebs  has  heen
achieved by the use of the finest grade
of moulding material, which will net enly
\\'l_lh.-tuml high temperature but can be
drilled and threaded casily. And remem-
her that each part cemes packed in an
mdividual-slide cover weeden hox.

RICES: GA-STD-A9  switch,
o vemplete. in, radius, 5 0z......§ 03
GA-STD-A12 rheostat kneb, 3/10-in.

hole, 3 ox... ... .o .. A0
GA-STD-A13 rheestat kneb, 14-in.

hole, 3oz, . ... ol A0
GA-STD-A7 kneb and 100-divisien

dial: 0 @ copesmrssranams 1.25
GA-STD-A8 kneb and 50-division

dial, U eziczoamn e smasasais 1.25
GA-STDP-A dial knob only, 4 0z..... .33
GA-STD-5  100-division dial enly,

SOZ e 70
GA-STD-6 30-divisien dial enly,

DB s R R 70

CLASS 20D

GA-STD

THE GENERAL APPARATUS COMPANY, Ine.

270 Went 184th Street

New York Gity

Tohn Barber ATt Frimting 51 Enst 4 Znd. Strest New York City
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