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helpful.  Postage 10c¢...... ... . ... ... .. ... . Price, 75¢
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found, or any dimensions or coils to produce a given inductance.
Postage 4. . Price, 25¢

Inductance Tables

THE GENERAIL APPARA'TUS COMPANY, INC.

SLEEPER RADIO CORPORATION, Successors

87 PARK PLACE NEW YORK CITY

WwWww.americanradiohistorv.com



www.americanradiohistory.com

SLEEPER A 150-1400 Merer RECEIVER 51

A 150-1400 Meter Receiver

A regenerative outfit with a wavelength range that will include
the Army broadcasting stations.

By M. B. Si

eher

\‘JE IRIES regarding the load- bv angle brass brackets supports the rube socker
(\- neral I ing of short wave receivers to and transformers I'elephones, B barterv, and A
“l.“-.—j;,gi,,r. permit reception on greater fl_n!rl'-. llllhlmu POSts are ilu'.-T-ni ar the extremd
wavelengths are so  frequently right, while antenna and ground terminals are

made that the description of a regenerative re- provided at the left of the instrument
ceiving set with a maximum wavelength of 1400 I'he outht 1s enclosed in a highly ',»-I]I\i'h\' ma-
meters seems justified.  The instrument here des- hoganv cabinet measuring 7% by 15 by 612 ins
.!||\|-| and shown |l||-H'---_;r.1|\]|!1',|||'. n ]'!_‘\ 1, 2 [-' 15 !1I.I~l1 of % 1n stock ‘.\l!h |-n.'1;r|1 cOrners
and 3, employs a single circuir tuning system so firmly glued I'he top i1s hinged to permit the

Fig. 1. A general view of the regenerative receiver which includes a detector and two-step amplifier

that its normal wavelength range can be increased vacuum tubes to be placed in or removed trom
bv the addinion of but a single loading conl 1if their sockets. Since the c -tion of such a
uccessfully ur ken only where

velengths above 1400 meters are ever desired cabiner can be
I y induc- the builder has a well equ

penter \-llll:l and
e experience n making,
ctance variations in detailed description will be given as the cases

i 15 accomplished by means of t

tance switches—one at the left for hne adjustment constderabl

right

|.!'._' steps \ varnometer ¢ -|1r\u'r.-| n the |\].|‘.- can |n :'I.=.'\|'.|\t'<i .!i[l,l\l'. |||.|-.|<

circuit of the detector tube 15 coupled to the

L nductance to obrain regeneration It 1s I'he construction of the receiver

found thar by this arran nt the set will I\::rh“_ should l‘.‘ ~1_.lr|z.|. with the lay

wcillate well ar any freq within 1ts wave- Panels out of the front and base pane

length range I'hev are both of % n L.P.F
I'he rieght hand half of the VEr 15 O d by the former measuring 7% by 15 ins. and the latter
detector WO » frequency amphher 5 by 7% ins. These are stock sizes so no work 1s

similiar the one reviously been des- required in the way of o squaring the

cribed \ base pan to the brc panel panels Following the IWINgs 1n ’5

WwWwW.americanradiohistorv.com



www.americanradiohistory.com

2 Rapio

wn

AND

+ and 5, locate all holes on the reverse side of the
L. P. F. from taken from the
drawings and multiplied by two for the small
panel, and four for the large one With the posi-
tions |'I rh' I'lll]l'\ |I\‘|1l';l'['ll h\' INTErsecring l‘l'll'\_
centerpunch the panel before starting to dnll
]hl‘\ nsurcs lhl lf’l'.'!rlll" 'l[. Thl' h!ll['\
I'he numbers shown on the drawings represent the
dnll the various holes, and concentric
ircles mean that !}ill‘-l' holes are to be
sunk to rtake flar head screws.

measurements

Correct

sizes for

counter-

I'he tuning inductance 1s wound

g I ¢
::"lf"l"“‘ upon a 2% in. length L. P. F
Inductance tuning 34 in. in diameter. Two

No. 27 holes are drilled diametri-
cally opposite each other and % in. in from one
end to take brackets for fastening the inductance

MopeL ENGINEERING

Mav-Sune 1922

fourth turn. Another sharp bend i1s made and
the fifth turn 1s wound adjacent to the third.
All even turns will be wound beside each other on
the tube while the odd turns will compose the
second layer of the inductance. Where taps are
to be taken off bend the from 1ts normal
course and wind a turn over some preceding por-
tion of the col R('I’IIIH to the point w h['Tl the
tap was started and continue the winding in the
||hl];ll manner \\.hl'n Thl l'(iil 15 L"i“l'r‘ll'rl'l] rl'll\l'
extra turns are cut and the ends thus
twisted together to form the tap.

With the tuning inductance
wound, varnished, and baked, it
1s now fastened to a variometer by
means “f tTwo h'.i'\ '.Il'l'._[ll"; ‘I'l"”l‘!
to the tube with 4§ in. 6-32 machine
to rill' variometer stator \\iTh i%In

wire

made

Assembling
the
Receiver

SCrews ,k['lll

wood screws.

to the wvarnometer I'he winding of No. 24 From Fig. 2 it can be seen just how the two units
S. 8. C. wire 1s started at this end, leaving a  are mounted rogether

Fig. 2. Rear view of the receiver with case removed
margin of 3¢ ins. The coil is a two bank winding Switch points, stopping points, and switches

with taps taken at rurns number 0, 3, 5, 7, 9, 11,
13, 15, 17, 34, 51, 68, 85, 102, 119, 136, and 153
Since the Ereatest source trouble in bank
winding 1s the tendency of the wire to shp on the
tube, it 1s advisable to coat the L. P. F. with
shellac or varnish before the winding is attempted.
Allow i1t to dry only to the extent of becoming
ummy, and then start the coil. Secure the end
of the hrmly and wind on two turns with
considerable tension.  Then bend the wire sharply

Wire

-I||<|. :‘Lh'l' r."ll r!'lill] turn llt‘\\l{ﬂ ‘lll tWO Just
'.\e-.l!hl Care should be ta 1 not to draw the
wire “'.Ll]']\ Il'l""Eh '“'."Ti'l' rhl turns apart \\
the third turn s completed, the first tap is taken

W and the wire is returned to the tube for the

are now put in place with a small copper lug under
l.'-l" contact tor ‘\l'h][ll”'_f. |h|' two=turn n-
ductance taps are connected to the left hand
switch and the seventeen-turn taps to the one at
lhl I}uhl’. H‘It commaon te
both switches.

r:i1|r|1 1.|F\ s
Empire tubing should be placed
over :'111'11 Il .ni ]H I'urn »lth'llrIL: (1)) 'ﬂli‘! to IH.IL-I
the _1u|l 48 neat as p-n3~||-]r. It will probably be
found easier ro solder the raps before the induc-
tance unit is fastened to the panel, as the space
between the coil and the switches 15 very small.
W hen the solden 12 Illh 15 Tl[\l\.}h d the unie 1s he |\!
in place by two %4 in. wood screws which turn into
the vanomerter stator from the front of the panel

I'he base panel which supports the sockets and
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Fig. 4 A scale drawing of the front panel

amplifying transformers is held to the front panel
by means of ¥4 in. 6-32 F. H. screws and nuts,
and two brass angles. These brackets are 1 in,
pieces cut from a 12 in. length of 3§ in. angle
brass No. 27 holes are drilled in each side 3% in.
;l_:‘.l!l' to ',l:\[ rh: SCrews \\]1il'h i]l'l\i '}I-'”I to [h['

panels. Rheostats and
copper soldering lugs

The rheostats are held to the L. P. F. by %4

6-32 F. H. screws and n
and transformers on the
is ready for wirning.

Sheet IR

binding posts fitred with
are next put in place
; in
uts.  Mount the sockets

- base panel and rthe set

Fig. 3 This top view shows the location of the various parts as well as much of the wiring
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The wiring is done with square tinned copper
bus bar which should be carefully bent between
terminals. Figs. 2 and 3 clearly show the effecr
of straight conductors with sharp right angle
bends.  Altho a good idea of the wiring system
may be gained from these two views, they should
not be followed too closely as errors may be
caused by misinterpreting reflections, high- llghts
and shadows, as well as by the fact that portions
of the wiring are ofren out of view. The wiring
diagram, Fig. 6 gives the correct hook-up for the
whole receiving system and should be followed
carefully in every detail to prevent errors.

are placed in the top of the panel instead of the
usual w screws. They need to be filed off
slightly at the back so as not to interfere with
the cover.

This instrument is so complete
within itself that batteries, tele-
phones, antenna and ground are
all that have to be added. Con-
nect the antenna to the upper left hand binding
post and the ground to r||: lower one. At the
right, the telephones are attached to the two upper
terminals, the positive side of a 45 volt B battery
to the third, a 2214 volt tap to the fourth, and the

tion
the
Receiver

@8,

7

@u 7

@, _.;,@'

..%;,

@. (2]

[ors by win THE GENERAL APPARATUS CO. lne
[ 150-1400 METER
Ch by RECEIVER

Fig. 5. A scale drawing of the base panel

Altho scarcely shown in the accompany ing
\u-\\s a .0005 mfd. grid leak condenser 1s wired
in the grid circuit of the detector tube, and a
001 mfd. phone condenser is connected across the

rnmary of the first amplifying transformer and
battery to provide a radio frequency path from
the variometer to the filament.

When the outht has been completely wired itis
mnunttd in the mahogany cabinet by means of
15 in. F. H. nickel plated wood screws. A small
hole should be started in the wood to guide each
screw and to prevent splitting of the wood. To
permit the use of the cover and sull maintain
the symmetrical appearance of the front of the
instrument '4 in. F. H. 6-32 nickel plated screws

I ¢ The positive lead of a
six volt A battery is connected with the negative
of the B battery and the other side ro the last

ncgativc side to the fifth.

terminal down. Ifaloud talkeris to be employed,
the voltage between the third and fourth binding
posts should be increased to 90 volrs.

To pick up a signal, turn the amplifier rheostats
about 200 degrees and increase the derector tube
filament until a hissing noise is produced in the
telephones. Set the right hand inductance
switch on the first point and rotate the other.
If mrthu‘m is heard bring the fArst switch to the
second point and repeat the operation. As soon
as a signal is picked up and brought to its maximum
strength by the inductance switches, the vario-

www. americanradiohistorv.com
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meter knob 1s adjusted to increase its volume
thru regeneration. When the best setting is found,
the rheostats are readjusted to the most efficient
operating points of the tubes and the set 1s then
at its best adjustment for reception on that wave

length. For other wavelengths, only the induc-
tance switches and variometer have to be changed,
since a given hlament setting works equally well
on all waves. Toincrease the wavelength, pur a
0.001 mfd. condenser across antenna and ground.

—£ L

1L

6 O

I TEL
_‘—iﬂ' 45V
-

o8B+ 22Y
[ oB- A+
O A=

Des.by WHB | THE GENERAL APPARATUS CO. Inc

Dr. 150-I1400METER
ﬁ RECEIVER
InChg. Piece P+ i*nﬂng Diagram

Limits Job R8M 5-22| o-ro-zt
Scole Dr. AM35 | Sheet 3R

Fig. 6 Wiring diagram of the receiver

101 Receiving Circuits

Third Installment

o

@

28. In this diagram we have the connection of a
receiving outht designed for the reception of sus-
tained or undamped waves such as are emitted
from arc transmitters, high frequency alternators,
and oscillating vacuum tubes. Since undamped
waves have no period of oscillation within the
range of the human ear, it is necessary to employ
in the receiver a device for breaking them up
into audible groups. In this circuit an old,
simple, and reliable method is given. The tuner
does not differ from those previously described,
but in place of the usual detector an instrument
known as the Poulsen tikker is connecred. This is

I
F

= i

merely a revolving dise upon which a spring wire
or brush is brought to bear. As the disc rorares
the light contact interrupts the circuit owing to
the irregular surface over which it travels. The
make and break does not occur regularly so the
note produced in the telephones is not of a musical
character. The received energy is accumulated in
the secondary or closed circuit of the tuner while
the tikker contact is open, and discharged thru
the telephones when the circuit is closed. In this
way the continuous wave 1s broken up at a rate
which is within the limits of the ear and the re-
ceived signal is thus made audible,

WWW. americanradiohistorv.com
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29. Another system for the reception of un-
damped waves is illustrated here. A loosely
coupled receiving tuner with a crvstal detector
and telephones comprise the receiver proper, but
in series with the ground lead is a make and break
device. This serves to interrupt the lnconnm,
energy at an audible rate so that groups of os
lations rather than continuous oscillations take
place in the circuits. It is these groups which are

I—f|[|[||a|r—

30. A more elaborate means of breaking up
continuous waves so as to produce audible signals
is given in this circuit. The usual type of crystal
receiver is used, but a local generator of high fre-
quency oscillations s inductively coupled to the
primary circuit. his oscillator is tuned to a wave-
length differing from that of a desired signal by
some frequency within range of the ear. That
15, if the incoming signal is being transmitred
on a wavelength of 10,000 meters or 30,000
cvcles, the local generator should be adjusted to
radiate energy at a frequency of 29,000 or 31,000
cveles. Thi would produce a note in the tele-
phones equal to the difference berween the two
or 1,000 cycles per second. This is called beat or
heterodyne reception.  With this system an even
tone is produced and its frequency can be regu-
lated to suit the operator. Due to the inherent
charactenistics of the detector, the efficiency of
the receiver on weal\ su_nal‘: 1s (‘f)]"l"ildl"l&bl\ in-
creased by super-imposing local oscillations upon
the incoming signals, for the value of the current

actually heard and their frequency determines the
tone produced in the telephones by the incoming
signal.

The interrupting mechanism is called a chopper
and may either consist of a separate set of con-
tacts on a buzzer or a revolving make and break
of the commutator type. Its position in the cir-
cuit must not necessarily be in the ground lead,
but may occupy almost any place in the open, or
even the closed oscillatory circuir.

JL

O~
Fo/
= i i
SO N
@D

flowing thru the circuit is built up to a point vtht.re
slight variations |n the signal energy result i
greater variations in the telephone current, th:m
would normally be the case.

In this circuit a vacuum tube oseillator is shown,
but an arc or other form of high frequency gener-
ator will answer the same purpose.

A buzzer test circuit is here shown con-
neued to a crystal detector rccel\-'mg outht. Its
purpose is to assist the operator in dt.rermlning
the most sensitive adjustment of the detector.
Various. buzzer hook-ups are possible, but the one
here given combines simplicity with effectiveness.
A battery and a device for opening and closing the
circuit are wired in series with the buzzer, while
the contact of the instrument is led thru a fixed
condenser to the ground. In operation the buzzer
is started by closing. the circuit and the point of
the detector is moved about the surface of the
crystal until a spot is found where the buzzer is
heard with maximum strengrh in the telephones.

(Continued in the July issue)
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EDITORIAL

IKE many others whose radio career started
a long time back in ship operating Mr.
Bullock has a warm spot for a good loosely
coupled tuning circuit without regeneration. He
presents in this issue of R and M a unit which does
credit to the loose coupler as well as to himself.
Once in a while when travelling takes me on a boat
[ listen in on a ship set of this type and my en-
thusiasm for the loose coupler is revived. For
plain, everyday work when full rotary controls are
provided, as on this set, such an outhit has a place
which it will keep for a long time to come. The
wavelength range of this tuner may be extended to
1400 meters to include the Fort Wood and similar
phone stations.

The regenerative receiving outfit described in
this number will cover waves of this length with-
out the addition of a loading inductance. This
set was originally designed at the request of a
New York exporting house who wished to demon-
strate a radio set at an exhibition in London. The
long wave broadcasting stations there operate at
1400 meters. Results obtained during the tests
before shipment were so very good that the design
was prepared for presentation to our readers.
This receiver is quite inexpensive, requiring only
a variometer and tapped tuning inductance. It is
possible, too, to make up the tuning unit and
connect it to a single detector or detector and
amplifier, if you have that part already.

Mr. Condon, Comptroller of the G. A., has
suggested that some readers of R and M may be
interested in the availability of common srock in

EprroriaL 57

the Company. This circumstance has come
about thru an increase in capitalization required
by the enormously increased volume of business.
If you wish to take advantage of this opportunity,
Mr. Condon will be glad to give vou full details
concerning present earnings and other data of in-
terest to INVvestors.

You have probably heard rumors of a new cir-
cuit developed by Armstrong. His work has been
completed at last, and the set publicly demon-
strated, When you hear it work, vou will agree
that it is a greater advance over the plain re-
generative circuit that the latter is over the or-
dinary types. As usual, R and M is right on the
job. Circuits are available now, but the article
will not appear until the July issue because we
want to give vou complete data on the actual
construction of the set. After vou have used
it, vou will agree with Major Armstrong you never
knew before that such loud signals could come
from a two-tube outfit.

As vou know, all the equipment described in
R and M is worked out in the G. A, laboratory,
and for that reason you may have felt that con-
tributions are not welcomed. That is not at all
true, for ideas from the readers are essential to
any publication. When you make up a set that
gives exceptional results, or vou make up some-
thing out of the ordinary, send in a description
of it with such penciled sketches and circuits as
are necessary. Lhen we will make it, test the
instrument thoroughly, and put the dope in R and
M, giving vou full credit for the article. In some
cases we have gone farther. Where ideas were
original and of marketable value, we have com-
pleted the development work, secured patents in
the name of the inventor, and found a company
to buy the patent or produce the article on a
royalty basis.  Just because R and M is published
by the G. A. you shouldn’t feel that vou can’t
call on us to help you out, for the editorial and
engineering staff of R and M has done a great deal
for a number of experimenters, and is at vour
disposal.

Slowly but very surely restrictions on radio
work are being lifted in England. The licensing
of eight broadcasting stations has just been
authorized, and it is expected that short wave
transmission will be permitted very soon. Then
we can_expect amateur transatlantic communica-
tion. To judge from the splendid mechanical
and model work done in England we can expect
big things from over there when their radio laws
permit general experimenting such as we have
here.

Practically all the articles in R and M have been
on receiving equipment. That part of radio is
occupying the field right now, but more and more
transmitting is being done all the time. Are you
constructing spark or vacuum tube sending sets?
If you are or are not interested in transmitting
won't you write me a letter telling me just how
vou feel about it? It will help greatly in planning
the coming issues.

M. B. SLEEPER,
Editor
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An Efficient Loose Coupler

A short wave tuner with provisions for loading
to any wavelength desired.

By W. H. Bullock

ﬁfd,}antaﬁeﬁ L'THO single circuit receiving
Circait. tuners seem to be the most
Tuners popular, we must not lose

track of the fact that while the
loose coupler is more expensive to build and re-
quires a little more skill to operate, it has many
important points in its favor. Its chief advantage
lies in the selectivity with which signals may be
tuned in. This is of considerable value since it
reduces the strength of undesired signals especially
in cases where they are emitted from sharply
tuned transmitters. Greater distances may be
covered when interference can thus be reduced to
an audibility so low thar distant or faint signals
on a slightly different wave can be heard thru ir.
It is for this reason that some outfits are capable
of picking up distant signals that are seldom if
ever heard on other outhts which give just as
strong signal response at shorter ranges. Owing
to the inductive coupling between the primary and
secondary circuits, more energy is available at the
detector for the reason that re-radiation of the
received impulses is reduced to a minimum. Loose
coupling between the antenna and detector cir-
cuits also reduces the interference caused at other
near by receivers by the oscillations of the detector
tube. Interference of this sort is often a source
of much trouble where receiving stations are
situated near together and the operators are
attempting to cover the same wave lengths.
When one becomes proficient in the handling of
a loosely coupled two tuned circuit tuner, surpris-
ing results may be obtained in the comparatively
uninterrupted  reception of signals over long
distances.

Dtesc;i{l)gﬂn The design of the instrument here

of a Modern  Jescribed was worked out after a

Coupler careful review of the advantages
P

and disadvantages of similar pieces
of apparatus with the view of including the
maximum of good points and a minimum of poor
ones in its construction. Consequently we have
an instrument of moderate size and pleasing
appearance. The front panel measures 712 by
10 ins. and the parts are so arranged that clearance
is left for a cabinet of 14 in. stock, should the
builder desire to enclose it. Owing to the expense
of good cases, two legs are provided at the rear to
hold the panel in a perfectly vertical position and
permit the scientific part of the tuner to be readily
displaved. The beauty of the instrument is
brought about by the symmetrical arrangement of
controls and terminals.  This is better under-
stood by referring to Fig. 1 where the positions of
the polished nickel parts are shown on the glossy
black L. P. F. Panel. The arrangement was not
made for appearance alone but for convenience
in operation as well. To this end the knobs most

frequently used were placed so thar the arm may
be rested upon the table for adjusting them, while
the other two tuning members were located higher
on the panel, the least used at the top. The
construction is simple and rugged, including
nothing that is not absolutely essential for the
efficient operation of the tuner.  Unlike most
loose couplers this instrument is so complete that
nothing in the way of additional condensers can
improve its working qualities in any degree. The
circuit employed is shown in the wiring diagram

ig. 5.

gl‘he lower left hand dial and knob controls a
variable condenser placed inseries with the primary
inductance. It has a maximum capacity of .001
mfds., and is placed on the ground side of the in-
ductance to minimize the capacity effect of the
hand and to secure a slightly greater efficiency
which the lowest potential side of the circuit
affords. Another variable condenser of the same
capacity is located beside it for use in tuning the
secondary or closed eircuir. In this case the
condenser is connected in parallel rather than in
series with the inductance. At the center of the
panel is a seven point inductance swirch for use
in varving the value of the primary coil.  Above
it the coupling knob is located. Mounted on a
14 in. shaft, it carries the secondary winding
which may be rotated within the stationary
primary inductance. A feature which adds con-
siderably to the value of the instrument is the
provision of the two upper binding posts on each
side of the panel to accommodate loading coils
where wavelengths in excess of the normal 100-700
meter range is desired. In this way signals from
the Army broadcasting stations as well as the
Naval radio station at Arlington, Va., may be
tuned in. For wavelengths under 700 meters the
loading coil terminals must be short circuited.
The two lower binding posts at the left are for
antenna and ground while those at the right are
wired to the detector.

With this general understanding of what the
loose coupler is, we may now give our attention
to the actual construction of the instrument.

=g The primary inductance 1is
TATuctance wound upon an L. P. F. tube,
Unit 5 in. in length and 314 ins. out-

side diameter. This is a standard
size which has a wall thickness of & in.,
making a very rugged cylinder for supporting the
unit. Before the wire is put on, drill the tube as
shown in the drawing, Fig. 3. One shaft hole
and two holes for support pillars are drilled in a
line. The latter, made with a No. 27 drill, are
located % in. in from cach end, while the 4 in.
shaft hole is 175 in. down from the top. A
second shaft hole 1s drilled diametrically opposite
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Fig. 1. Front view of the loose coupler

he hrst, and } in. from each a No. 27 hole is serves to hold the work for th pera
laced ) machine screws which hold the holes from breaking out on the
he sh rngs At points about in cvhinder

n tl r holes dnll rwo small holes With the tube thus

1 ot the tube for securing the put on No. 24 S
t g. For all of the purpose, a b
Ir a block of wood Start by securing
n t It 1 nl made in. down f
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wind on 33 turns. Now take off the first tap by
winding one turn of the wire back over the coil
and bringing it down to the tube again. Ths
should bring vou to a point about 34 in. from the
start and wide must now be left
in the winding to clear the shaft holes. Continue
with the winding until the 43rd turn is reached
and take off the second tap in the same manner as
the first. Five more taps are made at turns
number 72,93, 126, and 170 which is the end
of the inductance, not counting the turns used for
taps. Fasten the end of the wire by inserting
it into holes in the tube provided for the purpose.

space 4% 1n.

AND MobpEL

May-June 1922

ENGINEERING

side of the ball and the other two are drilled each
side of the center rib in such a way that they
come out on the same side of the web on the
inner part of the ball. The winding which is of
No. 24 S. S. C. wire is started in one of the out-
side holes and wound on half of the form, ter-
minating in one of the holes at the rib. The
ball is now turned end for end and the second half
wound in the same direction. Where the center
ends of both sections come inside the rotor, they
are twisted together and soldered to make the
inductance continuous.

With both coils wound, the

inductance unit

Fig. 2.
When the taps are required thev are released by
ling a finger over the point where they were
led from the tube back over the coil, and cutting
the raised turn diametrically opposite. The two
ends rhm IILlih' are l\\!\l’l'l.l TII'__'!"hll to }‘l [‘l.’h't'\i
in empire tubing and run to the switch points.
I.-i prevent v|:| wire coming |-i1-~.1' on !}h TlllH.'.
it is advisable to give the winding a coat of shellac
or varnish to hold it in place. The unit should
then be baked in order to remove all moisture.
While the primary inductance is drying the
mayv be wound A mahogany roror
3 in. in diamerer and dnlled for a in. shaft 1s
used to support the winding. Before the wire 1s
put on, the coupling ball is dnlled with four
holes thru which the ends of the wire are inserted
One is placed just inside of the fl

he

secondary

ange on eacn

Two views showing constructional details of the loose coupler

assembled A shaft in two sections
lead the secondary connection thru the
llliu'_ S0 1t 1S necessary to F‘III\'I\ll' contacts ’.Hl Thl
shafts. These are made of !4 in. by 1-64 in

phosphor bronze strip, cut 1{§ in. in length and
% 1in. in from one end

mayv now be

Serves

lllilll'(i \\ITh d \n_ 27 I'I'Pll '
Before the rotor is mounted they are fastened
the L. P. F. tube in the holes previously drlled
for the purpose Small copper hnlh]rl]ln.: lugs are
placed under 4 in. 6-32 R. H. machine
which pass thru the contact springs and
where they are held by nuts on the inside.  This
must }\: L.rlu be ‘.Hll the rotor 1s putr n |r||\'l a5
otherwise the ball would interfere with the holding
of the nuts for the screws to be turned in them
From a standard 12 in. length of 4 in.
brass rod cu 2 ns. long

SCrews
tube

[II!I[I:!
I[‘..l '||\\

t tTWO sections, one
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other 314 ins. Round off the edges slightly to
remove all burrs, and insert the longer one into
the shaft hole which is to go next to the panel.
Place two fibre spacing washers over the inside
end of the shaft and force it into the roror ball
until it shows for about ¥4 in. at the center. In a
similar manner put the rear section of the shaft
in place. Solder one of the two ends of the
secondary winding to each shafr and the inside
of the inductance is complete. Using 14 in.
6-32 R. H. machine screws secure a coil support
pillar at each end of the tube and set the unit
aside until the panel is ready to mount it upon.
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THE GENERAL APPARATUS C0.ine)
B LOOSE COUPLER

inChg. ~f | Piece PT. [Pri. Inductance

Limits Job R&M 5-28 6-14-22
Scale ¥z Size | Dr RM32 [Sheet 38

Fig. 3 A scale drawing of the primary induction tube

As stated previously, the panel

;’;’,Trtl;le measures 755 by 10 by % ins.
Panel and 1s of polished L. P. F. Since

this is a standard size no work need
be done in the way of sawing to dimensions or
squaring corners. Simply follow the scale draw-
ing, Fig. 5, and lay out the location of all holes
on the reverse side. Work with the greatest
accuracy for the different parts of the instrument
are 50 close together when assembled that care-
less work may cause serious trouble, Start the
holes with a center punch and follow with a twist
of the size indicated in the drawing. To insure
the holes coming thru the front of the panel
without breaking out, use comparatively lirtle
pressure as the drill is about to come thru. As a

further precaution have the panel placed on a
flat smooth surface while the drilling is being done.
Countersink all holes which are indicated in the
plan by concentric circles as they are to take
flat head screws.

With the work on the panel and
inductance unit complete, the
assembly of the instrument is nexr
in order. The first step is to pur
on the eight nickel plated binding posts with a
copper soldering lug under each for the connee-
tions on the rear of the panel. Two switch stops
and seven switch contact points are now added,
with a small copper soldering lug under the nut
of each contact to care for the coil taps. Turn
the nuts down as tightly as possible and then put
the locked lever switch in place. Using 15 in.
F. H. 832 screws, secure two 43 plate, 0.001
mfd. condensers to the lower part of the panel.
They are turned so that their stationary plates
face each other so that their murual capacity will
remain constant at all adjustments. There are
now three holes left in the panel to take care of
the inductance unit. It will be found that the
L. P. F. tube strikes the rear bakelite end-plate
of the condensers, making it necessary to cut the
tube or file down the interfering corner of the
condenser. The latter is preferable. The in-
ductance is held to the panel by means of 1z in.
F. H. 6-32 screws turned into the support pillars.
They are located in such a way thar their heads
are covered by the coupling dial and the switch
knob.

With all of the parts assembled the wiring of
the loose coupler is next taken up. The induc-
tance taps are enclosed in empire tubing and run
to the switch points where they are soldered into
the copper lugs. Care should be exercised to
prevent surplus solder or pasre from getting be-
tween the contact points. The start, or upper
end of the inductance, is connected to the top
binding post on the left hand side of the panel,
and the rest of the wiring is'done with square
tinned copper bus bar. Connect the second and
third terminals together, the lower post to the
primary condenser stator, and the variable plates
to the inductance switch,  This forms the primary
circuit. The secondary tuning condenseris wired
across the two lower right hand binding posts with
the stationary plates to the lower one which is
also a secondary inductance terminal. The re-
maining shaft contact spring goes to the upper
right hand terminal, while the second post down is
connected to the third. The several parts of the
instrument are now wired according to the dia-
gram Fig. 5. To the condenser shafts secure
180 degree dials and knobs and to the inductance
rotor shaft fix one of 90 degree graduations in
such a way that zero indication 1s shown when
the axes of the inductances are at right angles.

If the loose coupler is not to be mounted in a
cabinet two rear supports must be provided to
hold the panel in an upright position. As seen
from the rear view, Fig. 2, these consist of 115 in.
lengths of 35 by % in. brass strip, turned over
at one end. A No. 18 hole is drilled 74 in. from
the bend in each and the lower condenser studs
hold them in position.

Assembling
the

Parts
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For use on wavelengths under
700 meters, the two upper binding
posts on each side of the panel are
shorted, but for signals on greater
wavelengths the shorting links must be replaced
by loading coils. This permits reception at prac-
tically any frequency—a condition which is so
often desired but seldom possible with the average
tuner. Either a crystal or vacuum tube detector
may be efficiently employed with the loose coupler
and results equal to the best non-regenerative
outht can be expected. For regeneration it is
only necessary to include a variometer in the plate
circuit of the detector tube. The instrument is
well adapted for use with radio frequency am-
plifiers altho the tuning range will be limired to
the wavelengths covered by the radio frequency
transformers.

In operation the coupling should be ser at
maximum, the primary condenser at about the
50th division, and the secondary condenser rotared
while the primary inductance switch is slowly
moved from tap to tap. As soon as a signal is
heard, the secondary condenser should be left
where best response is obtained and the primary
condenser varied until the sound is raised to its
maximum _strength. If this condition occurs
with all of the primary capacity in, increase the
inductance one point and readjust the primary
dial. Likewise if the signal is loudest at zero
condenser adjustment, decrease the inductance
and rotate the condenser again until the desired
station is received with maximum audibility,

Use
of the
Loose-Coupler

AN Erricient Loose CoupPLER

ANT.

GND.

Des.by WHB - [THE GeneRaL APPARATUS €O. Inc|

% LOOSE COUPLER
inCh Piece P+ Wiring Diagram

Limits Job R&M 5-22] 6-14-22
Scale Dr. RM33 (Sheet3s |

Fig. 5. Wiring diagram

When interference from undesired transmitter
is experienced, the coupling between the induc-
tances should be reduced, and the tuning con-
deners varied to compensate for the change.
It will be found that the looser the coupling
the greater the selectivity of the instrument
will be, and a minimum of interference will result.

STANDARDIZED PARTS FOR THE 150-1400
METER RECEIVER. TYPE 2600
1—Mahogany cabinet. . ... .. ... . 2lb. $s5 87
1—L.P.F. panel 7'5 by 15 by & in... 2 1b. 2.97
1—L.P.F.panel 775 by 5by & in. . 8 oz, .00
8 —Nickeled binding posts. . . . A go
2—Switches. .. .... ... ., . 4 0F, 1.30
18 —Switch Points ... . 202, 72
4 —Stopping Points I 0Z. .16
3—Rheostats. .. .., ... . .15 oz, 3.45
1—100°, !4 in. knob and dial . 2 0I, 1.25
1 —Mahogany variometer, . . 3 1b. 6 .00
2 —Audio amplifying transformers .15 0zZ. 10.00
3 —Audion sockets . o ..12 0Z, 2 40
2 —Phkgs. of 20 small lugs . . 202, .50
1 —Grid leak condenser . . . | 1 0z, 50

1—Phone condenser................. 10z, a5
4—2 ft. lengths tinned copper bus bar 8 oz, 24

1—1 ft. length ¢ in. angle brass, .. ... 2 oz, 20
1—-Pkg. of 10 No. 6 F. H. 3; wood

screws N.P_ .. . i e SOE .15
1—Phkg. of 10 6-32 F. H. in. screws

T S i e AT 12
1 —Pkg. of 10 6-32 nuts, N, P I 0z. .08

1—Pkg. of 10 8-32 '; in. F. H. screws,

e e e .ici TOR: .12
1—5in. length 3 !7 ins. diam. L. P. F.

tube e e e SRR T 1.48
1—17 lb. spool No. 24 S. S. C. wire. .. 4 0zZ. 1.25
I—12 in. length 74 in. brass strip. . .. 2 oz. 13

1 —Pkg. of 10 No. 4 35 in. wood screws 1 oz. .10
Complete set of parts, as listed above

eving of $rasy, ... ... 10 lb. 30 .90
Complete set of parts, as listed, but
with front and rear panels drilled and
engraved, coil wound with taps ready

to cut, packed in neat display box. . 11 Ibs. 47.12

STANDARDIZED PARTS FOR THE 150 TO 8oo
METER LOOSE COUPLER. TYPE 2700

1—L.P.F. Panel 7' by 1o by & in... 2 1b. $1 .97

8 —Nickeled binding posts. . .8 0%, 8o
2—100° '§ in. knobs and dials . . .4 0Z. 2.50
1-—-50° 1y in. knob aad dial . . . ..2 OZ. 1.25
7—Switch Points. ... .. .. . ... ..10Z. .28
2 —Stopping Points . . | v« o1 OE. .08
1—Switch.,.......... s o .65
4 —Ft. empire tuning . . i .2 0Z. Bo
2 —Coil mounting pillars. ... ... 3oz, 16
1—5in.length 3'5 in. diam. L. P. F. tube & oz. 1.48
1—12 in. length ' in. brassrod.. .. .. 8 oz, 15
1—Mahogan coupling ball. ... . . ..6 oz, .go
2 —o.001 mfd. variable condenser 2 1b. 8 8o
2 —Shaft contact springs . . T .1 0zZ. .08
5 —Fibre spacing washers . ..10L. 20

2—Pkg.of 20 smalllugs. .. .. .. .. 1oz .50

1—'4 lb. spool No. 24 8. 8. C. wire . .4 0I. 1.25
1—Phg. of No. 6 washers, N, P JE0E: .04
1—Pkg. of 10 6-32 'S in. F. H. screws,
N o] T e S I e 2 0Z, 12
1—Pkr. of 10 6-32 '{ in. R. H. SCrews,
.2 0OZ. LIT

1—Phkg. of 10 8-32 !5 in. F. H. SCrews,
A e, ... 307, .14
112 in. length i in. brass strig. e h v O 13
3 —2ft. lengths sq. tinned copper bus bar , 3 oz. 18
Complete set of unfinished parts, as
listed above, for the 150 to 800 meter
tuner (saving of $.68). .. ... . . . . 81bs. 21 8g
Complete set of parts with front panels
drilled and engraved, and loose coupler
wound, toos ready to cut, and assem.

bled, packed in a neat display box . 8 lbs. 27.57
Mahogany cabinet for this tuner, 7.; by
TS P e i et D 5.08
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G. A. Standardized

Radio and Audio Transformers

HERE'S something so substantial

in the appearance of G. A.
Standardized radio fre-
quency transformers that you know
they're going to bring in the signals
even before you put them in your set.
And when you hear them working,
vou will like them better than ever!

and audio

Both types are in molded bakelite
cases, red for radio and black for audio.
The case measures 15§ ins. square and
23, ins. over the binding posts. Two
6-32 threaded inserts, '3 in. apart, are
supplied on the bottom for mounting.

Radio frequency types are designed for

A-25 is for the first
step, next to the detector, A-30 for
intermediate step, and A-31 for the last
step, next to the tuner.
stages can be used.

150 to 500 meters.

One to six

GA-STD-A12 audio frequency trans-

former s ... 5500
GASTD:A25 R. F. transformer,
Ist step . MRS 1L L
GA-STD-A30 R. F. transformer,
1T mag 117 Lo (SRR 85 .00
GA-STD-A31 R. F. transformer,
last step .85.00

Postage 10c¢

The General
Apparatus Co., Inc.

87 PARK PLACE

In the center of New York's radic district.
to the City are invited to make the G. A. their headquarters.
Every courtesy and convenience is at their disposal

NEW YORK CITY

Dealers coming
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