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(Patent No. 1,339,772, May 11, 1920.)

Divided and this application filed December 2, 1915. Serial No. 341,990.

To allwhom it may concern.:
Be it known that I, Frrrz LoweNsTREIN, a

citizen of the United States, residing at New

York, in the county of New York and State
of New York, have invented certain new
and useful Improvements in Ilectrical Ap-
paratus; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same. :

This invention relates to electrical appa-
ratus, and more particularly to improved
variable inductance means and improved
contact clip means which are of general util-
ity in the electrical art, but which are par-
ticularly suitable for use in conjunction with
radio signaling apparatus such as that, for
co-
pending application, Ser. No. 212,615, filed
January 19, 1918, Patent No. 1,339,772, May
11, 1920, of which the present application is
a division. _

For certain kinds of service, and espe-
cially in military operations, it is necessary
to employ portable radio or wireless signal-
ing apparatus which must be characterized
by reasonably high power and efficiency,
Hohtness, compactness, resistance to shocks
and rough usage generally, and also by sim-
plicity and convenience of operation. Some
of these requirements are to a certain extent
mutually conflicting, with the result that it
is difficult to satisfactorily meet them all in
one combined construction. For example,
compactness, rigidity and massiveness of
supporting structure, which are required for
the portability, strength and durability es-
sential to apparatus capable of withstand-
ing rough treatment, are difficult to attain
while complying with the requirement to
guard against jumping of the current be-
tween high tension parts of high power ap-
paratus. It is a primary object of the in-
vention to provide apparatus which shall
successfully meet all the requirements in
question and which shall at the same time
embody features of improvement desirable
in and of themselves, whether employed or
not in portable apparatus of the specific
character to be more particularly herein-
after described.

By way of concrete llustration and in
order that the invention may be fully under-

stood by those skilled in this art, an espe-
cially desirable form of apparatus embody-
ing the principles of the invention' and
shown in the accompanying drawings will
be described in detail. The particular appa-
ratus herein disclosed is especially adapted
for use in conjunction with radio transmit-
ter apparatus, such as the one shown and de-
scribed in my aforesaid patent, and refer-
ence may be had to the said patent for a
more detail description of the cooperation of
the present apparatus with the rest of a
radio transmitter apparatus. Various parts
are disclosed in the drawings which are not
specifically described herein because they do
not directly pertain to the present invention,
but such parts are fully described in my
aforesaid patent. It is to be understood,
therefore, that the invention is not limited
to use in radio signaling apparatus nor to
the specific construction here chosen for pur-
poses of explanation. :
In the drawings,
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Tig. 1 is a front elevation of an apparatus -

embodying the present invention, also show-
ing a portion of a radio signaling apparatus
with which it may or may not be used;
Fig. 2 is a plan view of the same;
Fig. 3 is an elevation, partly in section on
the line 8—3 of Ilig. 2; ;
Fig. 4 is a longitudinal section on the line
4—4 of Tig. 1;
- Fig. 5 is a plan view on an enlarged scale
of a part of the apparatus shown in Fig. 2;
Fig. 6 is a view of the same in side eleva-
tion, partly in section on the line 6—6 of
Fig. 5;

Tig. 7 is a sectional detail, on an enlarged

scale. of a part of the selector mechanism
shown in Fig. 4; : i

Pigs. 8 and 9 are sections on the lines
8—8 and 9—9 of Fig. 7; _

Fig. 10 is a fragmentary view in eleva-
tion of part of the selector mechanism
shown in Figs. 8 and 9; )

Figs. 11 and 12 are a side elevation and
plan, respectively, of variable switch means
employed on the loading coils; )

Fig. 18 is a section on the line 13—13 of
Fig. 12; . ‘

Fig. 14 is an enlarged detail showing a
method of mounting the flat conductor of
which the coils are formed; _

Figs. 15, 16 and 17 are enlarged dotail
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views of a terminal clip useful in tapping
the transformer coils; and

Fig. 18 is a circuit diagram.

The variable self-inductance device here
illustrated as a typical embodiment of ap-
paratus within the scope of my invention,
may be generally described as comprising
inductance. or loading coils adapted to be
electrically connected in cireuit with but
substantially out of the inductive influence
of the secondary or coupling coil of a radio
transmitter apparatus. Means are provided
whereby the effective inductance values of
the inductance or loading coils may be
varied rapidly in a predetermined manner,
as for example in changing the operating
wave length of a transmitter. In the par-
ticular -form of apparatus shown in the
drawings, the loading coils, together with
the necessary operating and controlling
means therefor, are here shown supportea
in compact arrangement as a mechanical
unit by means of a substantial insulating
framework. = This framework comprises
main front and rear plates or panels 30, and
31, respectively, of suitable insulating ma-
terial, rigidly held together in proper
spaced relation by longitudinally extend-
ing tie rods 33, here shown as of metal, en-
cased in heavy insulating sleeves 34 which

also act as spacing or distance members he-

tween the panels. Most desirably, and as
here shown, the several coils supperted on
this framework are flat helical coils of cop-

per ribbon, commonly known as pancake
coils.  On the framework are supported

the loading coils 87, 88, 39, 40 and 41, thess
loading couls being electrically connected in
series with each other; and they may also
be arranged for connection in circuit with
the transformer secondary and the antenna
of a transmitter apparatus, in & manner
more fully described in my aforesaid patent,
heretofore mentioned. The arrangement is
such that the loading coils are within indue-
tive range of each other, but ave adapted to
be mounted practically out of inductive
range of the oscillation transformer. Tive

“loading coils are employed in the present

60

example, since the particular transmitter
with which it is used is designed for quick
change operation over five different wave
lengths, and it is convenient tc have the
loading inductance divided inte the same
number of sections. However, it will be un-
derstood that the number of loading coils
and other features of construction mav be
raried, depending upon the apparatus with
which the variable self-inductance device is
to be used.

The mechanism for rapidly changi
wave Jengths takes the form, in this
stance, of manual operating means comi
ing a rotatable operating rod or shatt
insulating material, provided with » hs

1,485,462

knob 43, said rod serving to connect for
movement in unison loading inductance
switch arm 46 and other switch arms which
are more fully described in my aforesaid
patent, and constitute no part of the pres-
ent invention. The switch arm 46 is ar-
ranged for variable connection to the load-
ing coils.

As is shown most clearly in Figs. 5 and
6, the bar or girder 64 provides at a point
intermediate its length a bearing for a ver-
tical conducting spindle 65, to the upper end
of which is pinned the switch arm 46. The
lower end of the spindle carries a pin gear
segment 66 with which a similar gear seg-
ment 67, carried by the wave change rod 42,
meshes. A spring washer 68 placed betweex
the hub of the switch arm 46 and the bar 64,
ensures good electrical contact between the
switch arm and bar. The loading indue-
tance switch arm 46 carries s brush 46#
which sweeps over a series of five contacts
69, 70, 71, 72 and 73, mounted in an arec
above the frame, as shown. These contacts
arve respectively connected to adjustable
tapping points on the loading coils, in o
manner to be hereinafter described.

Leading ceils 87 and 41 ave supported, as
shown, directly on the rear panel 81 and
front panel 30, respectively. The intermedi-
ate loading coils 38, 39 and 40 are mounted
on intermediate insulating plates 74, 75 and
76, respectively. - As before stated, the load-
ing coils ave connected in series. In order to
simplify the series connections, and at the
same time not to interfere with the mutual
inductive effect of the loading coils, the fol-
lowing arrangement is particularly con-
venient. The five coils viewed from one end
of the series, are wound, alternately clock-
wise and countér-clockwise, and the leads
connecting pairs of adjacent coils therefore
extend alternately between adjacent coil pe-
ripheries and adjacent coil centers. Thus,
the connection between coils 37 and 38 is
through conducting rod 77 which extends
between the outer peripheries of these coils.
Coils 38 and 39, on the other hand, are con-
nected through cooperating spring contacts
78, each of which 1s secured to the central
or innermost turn of its corresponding coil.
In a similar manner, conducting rod 79 con-
nects the outer peripheries of coils 39 and
40: while cooperating spring contacts 80
connect the centers of coils 40 and 41. At
81 is a binding post whereby the center of
coil 837 may be connected dirvectly or indi-
veetly to an antenna. Any other conven-
ient arrangement and connection of the load-
ing coils may of course be employed.

As before stated, provision is made for
connecting euch of the several loading coils
wwith its respective contact in the series of
contacts 89—73, over which the loading in-
ductance switch arm 46 sweeps. This pro-
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vision is such that the loading coils may be
successively cut into or out of a circuit by
the switch arm 46, as the shaft 42 is turned.
In this way, the proper number of loading
coils are placed 1n circuit by shifting the
switch device 46. It is also desirable that
provision be made for varying the propor-
tion of any loading coil actively in circuit
easily and rapidly in accordance with op-
erating conditions. The following arrange-
ment is particularly suitable for the above
purposes. A hollow shaft or sleeve 82 of in-
sulating material extends axially through
the series of loading coils and through the
plates 80, 81, 74, 75, and 76, and is revolu-
bly supported in suitable insulating bush-
ings or hubs 83 which are screwed into the
several plates. Stop collar 83* at the rear
and sleeve 83" at the front hold sleeve 82
against longitudinal movement. For each
loading coil, there is a conducting arm or
switch device rotatably supported by the
corresponding bushing 83. This contact arm
comprises a central spider 84 having in-
wardly extending spaced radial fingers 85,
terminating in broad cylindrical surfaced
ends 85* concentric with and closely adjacent
sleeve 82 which fits loosely therewithin. The
spider is radially slotted at 86 to prevent
eddy currents, the gap being closed by a
piece of insulating material 86= Without
some such precaution, overheating may oc-
The spider is rotatably
supported on the hub 83 by means of wash-
ers or disks 87, which are secured thereto by
cerews 88 in bosses 88, and which fit easily
within a cooperating peripheral groove or
track on the hub, the broad ends of fingers
85 of the spider projecting into the recess
89 formed in the end of the hub 83 adjacent
said spider. A spacing ring 90 of insulating
material is secured to the spider 84 by screws
90*: and by means of similar screws (not
shown) the metal slip ring 91 is secured to

‘ring 90, said slip ring being electrically con-

nected, as by one or more of said screws, to
spider 84. The slip ring is slotted, simi-
larly to the spider 84, to prevent eddy cur-
renf{s; but the slotting is in a different angu-
lar position from the slotting of the spider,
for reasons which will presently appear. A
conducting arm 92, integral with spider 84,
extends radially to a point about midway
between the innermost and outermost turn
of the loading coil, at which point another
conducting arm or member 93 is hinged to
it. The arm 93 carries at its free end a clip
or slider 94 which is movable along the con-
ducting ribbon of which the loading coil is
formed, so that by rotation of the spider,
this clip can be moved to any desired posi-
tion on the pancake coil. In order to guard
againgt accidental movement of the clip
along the conductor by reason of shocks or
jars, a counterpoise 95, may be attached to

8

arm 96 of the spider. The employment of a
hinged or jointed contact-making arm of the
character described has special advantages
in connection with large coils like the load-
ing coils here shown, when the conditions of
operation are such that the potential in the
outer turns of such coils is very high due to
auto-transformation. Where these coils are
connected for use in radio signaling appara-
tus, as illustrated for example in my afore-
said patent, this condition is most pro-
nounced when - operating at short wave
lengths; and for the arrangement of coils
here shown is most likely to occur in coils
37, 39 and 41, especially in coil 37. By
means of the hinged arm, the difference in
potential between the coil conductor and arm
92 never exceeds that due to approximately
one-half the total number of coil turns. It
will be noted that the contact arm for coil 37
is spaced farther from the coil than are the
armgs of the other coils. This is on account
of the particularly high potentials in coil 37,
and the spacing would have to be still
greater were it not for the hinged arm ar-
rangement.

Each spider is connected to its corre-
sponding switch contact 69, 70, 71, 72 or 73,
by means of a conducting bar 97, which car-
ries a brush 98 confined between slip ring
91 and the revoluble spider 84, the arrange-
ment being such that the brush always
makes good electrical contact with both.
Since the slotting of the spider and the
slip ring to prevent addy currents is not at
opposite or adjacent points, the brush 98 is
always electrically connected to the spider
either by direct contact or through the slip
ring. It will be noted that each of the bars
is disposed tangentially with respect to the
spider with which it makes contact.. By
this arrangement the force occasioned by
friction between the brush 98 and the spider
is exerted Jongitudinally of the bar instead
of transversely; and this is an important
consideration especially in the specific form
of apparatus here chosen for illustration,
where the bars 97 are positively held at their
upper ends only. The bars 97 are bent out-
wardly as shown, extending in a radial di-
rection, but well spaced away from the load-
ing coil, then going to a point of connec-
tion with the contact corresponding to the
particular loading coil in question. Thus,
coil 41 is connected to contact 73, and so on
for the other inductance or loading coils.
Because of the high  potentials normally
existing in the end loading coil 37 in op-
eration, it is desirable to mount its switch
terminal 69 on a relatively long insulating
spacer 99. In radio apparatus, it has been
found undesirable to leave as dead ends
those portions of the loading inductance
not actively in the secondarv or aerial cir-
cuit. Accordingly the last loading coil 41
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has its contact stud 73 always connected to
the loading switch 46 through lead 99 going
to girder 64. This shunts the unused por-
tions of the loading inductance and avoids
unduly high :)owntmls
Means are provided for selectively vetain-

ing any one of the rotatable spiders 84 and
its hlncred contact arm in order to adjust the
poomon of the contact clip or shdel on the
corresponding loading coil. A convenient
and satishmtmy mechanism for this pur-
pose is here shown. It comprises a selector
shaft 100 of insulating ma
terial, within the sleeve 82, and qhddbl\r mov-
able longitudinally therein within Timits.
This Inner tube or shaft 100 contains suit-
ably mounted therewithin five piveted
1 wtehes or dogs 101, one for each loading
coil, each latch controlled by a smmg 102
which tends to force the tail of the latch
outwardly through a bngitudinﬂ %‘Lot 103
pr ovided in the fube the five slots 103 being
in alinement as shown. Normally these
latches are held inoperative hy their con-
tact with the inner surface of the surround-
ing sleeve 82, but upon rotation of the inner
tube 100 relatively to the outer sleeve
through different predetermined angles,
each of the alined slots in the inner. tube
may be made to 1eo'st91 with a slot 104 in
the outer tube or casing 82, as will be more
fully explained later, whereupon the par-
ticular latch in question is thrust outwardly
by its controlling spring to engage between
a pair of the inwardly 1)10]e0t1ng fingers
85 on the spider whose arm governs the elip
or slider on the colrespondmo loading coil.
In this position, illustrated for example at
the extreme left in Fig. 4, the Iateh mechs
nism for coil 37 is thus in operative posi-
tion; and with the two tubes 82 and 100
thus coupled together and also coupled to
the spider 84, tummo of the operating knob
82° will result in s‘v‘t‘nﬁ the sliding con-
tact around on the helical conductor of coil
A7 into any desirved position. Any practical
method of mounting the latches 101 within
the tube 100 may be adopted, but that here

shown i° simple  eud  effective. Short
lengths of he:wv valled insulating tubing
105 of the proper diameter, ave suwved
throngh longitudinally for tne grea t er part
of their fenotn to pl')vvle chambers 105
Within each of these chambers cne of the

latches 101 is pivoted on cross pin 1012, its
controlling spring being anchored to a cross
piece 1028 In assembling the selector
mechanism, each of these mounting blocks
or tube-sections, with its latch in U!:‘oe‘ ig
inserted into the tube 100, and after | peing
pushed into proper position is secured in
place by means of a pin passing thmnnh
the unsawed end of the block and into th

walls of tube 100. In the z.‘ppnmtus <,,-+,
Fig. 7 these securing pins are most desirably

1,485,462

of insulating material, as indicated at 106,
for all the blocks except that at the extreme
right, the securing pin 106* for the latter
being of stronger material, such as steel, and
also differing slightly from the others in form,
for reasons which will pluwntly appear.

in order to p‘*owde for casily selecting
and operatively posmonlno” the putlcular
latch 101 corresponding to the inductance or
loading coil whose slider it is desired to ad-
just, means are provided for rapidly and ac-
curately bringing into registry the particu-
Iay pair of cooper atmor slots 103, 104,
throngh which that latch is adapted to pro-
ject. In the apparatus here shown, the
front end of the outer selector -tube is pro-
vided with five longitudinally extending
slots 108, angularly spaced to agree with the
spacing of the slots 104, which 1 may be equi-
an,__uhu, as here, for convenience. The pin
106 is elongat(‘fl to provide a reduced pro-
]e(‘tmn at 107 (Fig. 9), adapted to enter any
one of the five slots 1038 selectively. By
pulling the inner tube 100 outwardly until
the selector pin projection 107 clears the end
of selector sleeve 82, where it can move
freely in the annular space 107* between the
end of the sleeve 82 and the flange 107" of
the outer sleeve 83%, then xotafme, the tube
relatively to sleeve 82 to place the end of the
selector pin opposite a selected slot 108, and
finally permitting the siceve 100 to be drawn
back by its controlling spring 100, one of
the five pairs of coopemtm(r slots 103—104
i thervupon brought into registry, the
proper latch member operates, and the tele-
scoping selector tubes are thus coupled to-
gether and to the contact spider of the par-
ficnlar loading coil whese slider it is de-
sired to adjust. For convenience, an indi-
cator dial 109 is secured as by screws 109° to
fi’mg‘ 107>, and carries the numerals 1, 2, 3,
4 and 5, which correspond to the several in-
ductance or loading coils. A pointer 110 on
the operating knob 82 cooperates with the
dial.  Thus by pulling out the sleeve 100 and
then setting the pointer or arrow to point to
the proper Tumber on the indicating dial, the
latch mechanism for coupling the operating
lrnob to the corresponding Iow(hnz- coil auto-
m&tlcallv comes mto opcmmon, when the
sleeve 100 ig aliowed to be drawn back into
place by its contr olhng spring 100* In this
connection it shou'd be noted that said con-
trolling spring is swiveled at 100° to the end
of sleeve 82, thus permn‘hna free relative
rotational movement between the sleeve 82,
and the inner tube 100, Furthermore, to en-
sure free relative movement between selector
tube 100 and sleeve 82, these members ac-
tually contact only at bearing surfaces 100°
and 1004,

The arrangement of the mounting of the
inductance or loading coils here shown and
described has important practical advan-
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tages, particularly in radio transmitter ap-
paratus. But this entails having two sup-
porting plates 74 and 75, between coils 38
and 89; and, similarly, two plates 76 and 30,

“between coils 40 and 41 ; the coils of each pair

being thus mounted back to back. Kach
coil 1s mounted on its supporting plate by
means of studs 133, which extend through
the supporting plate and through spacers
134, -desirably of insulating material,
notched as shown to receive the ribbon con-
ductor, each stud being hooked at 135 to en-

- gage the conductor, and being threaded at
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the other end for engagement by a securing
nut 136, which is received in a countersink
on the back of the supporting plate. The
backs of the plates in the two pairs, 74—75
and 76—30, are necessarily rather close to-
gether in this design of apparatus, and
hence special precautions are taken to pre-
vent current jurnping across from the mount-
ing studs of one coil to the stud or eventothe
turns of the adjacent coil. This is likely to

occur only in the outer portions of coils

whose peripheries are not directly connect-
ed, where the potential differences are often
very high. Jumping across between the
mounting studs is guarded against by stag-
gering the studs in some way. As here
shown, the studs of each coil are arranged
in six radial sets or series, and the sets are
staggered in the successive plates so that the
stud sets of adjacent coils do not come op-
posite. But there is nevertheless the tend-
ency in the outer coil turns for current to
jump from the studs of one coil to the turns
of the next adjacent coil; and since the di-
electric constant of any solid insulating ma-
terial is higher than that of air, this tend-
ency would be furthered by the presence of
the  supporting plate interposed between
such studs and coil turns. Accordingly,
apertures 187, circular in the present exam-
ple, are formed in circular series in each. of
the supporting plates 74, 75, 76 and-30 op-
posite the outer coil turns and between the
radial sets of studs. It is apparent there-
fore that in each pair of coils in. question,
the studs supporting the outer turns are
separated from the outer turns of the next
adjacent coil by an unobstructed air space.
At the same time almost none of the
strength and rigidity inherent in the use of
solid supporting plates, so essential espe-

cially in radio apparatus intended for mili-

tary purposes, is sacrificed.

A novel detail of considerable practical
importance in electrical apparatus generally
and radio apparatus particularly, is the con-
struction of contact clips for adjustable con-
nection of contact studs to transformer or
inductance coils. .As shown in Figs. 15, 16
and 17, the contact clip embodying my in-
vention is a laminated structure comprising
three resilient metal strips 140, 141, and 142,

s}

which are secured together by rivets 143.
The strip 140 is longitudinally slotted to
form four fingers, of which the two outside
fingers 144 extend beyond the two intermedi-
ate fingers 145, and are bent at their pro-
jecting ends, as shown. The strip 141 is

70

slotted in such a way as to provide five fin- -

gers, of which the central finger 146 extends
beyond the other and is bent similarly to fin-
gers 144 but oppositely thereto. The two
pairs of fingers 147 on either side of finger
146 are of substantially the same length as
fingers 145, and like them are tapered or
beveled at their free ends.  The strip-142,
lying between strips 140 and 141 is consider-
ably shorter than the two outer strips and
is not slotted. Viewing the contact clip
from one edge, it will be seen that the double
bends in the fingers 144 and 146 are such
that said fingers appear to converge or in-
tersect .and then diverge again. The dis-
tance between the line of convergence and
the free end of intermediate plate 142 is
substantially equal to the width of the cop-
per ribbon of which the pancake inductance
coils are wound. The end of a lead 148 may
be connected to the clip by means of a bi-
furcated socket - 149 which slips over the
opposite end of the clip between the rivets,
at which point the clip may be notched as
shown at 150. After inserting the end of
the lead in the socket, both the socket and
the lead may be firmly soldered to the clip
to form an integral construction. - -

The manner of employing this type of
clip is sufficiently obvious. By presenting
the ends of the fingers 144 and 146 to the
edge of a ribbon conductor, so that the di-
vergent ends straddle the c¢onductor edge,
and then pushing the clip firmly into place,

the fingers 144 and 146 first are moved apart

to guide the conductor edge accurately be-
tween the cooperating sets of contact fingers

145 and 147, and then- spring toward- each .

other again to. engage the farther edge of
the ribbon conductor. In the meantime the
first mentioned edge of the conductor has
come into.abutment with the end of the in-
termediate strip 142.. It is evident that this
arrangement provides a clip which can be
accurately and rapidly applied to the con-
ductor, and which embraces the same firmly
enough to adequately guard against acci-
dental displacement. :
The electrical relation between the various
parts of the apparatus is clearly indicated
diagrammatically in Fig. 18 where the in-
ductance coils previously referred to in this
description, are shown as included in circuit
with and a part of radio transmitter appara-
tus, the parts bearing the same reference
characters; so far as necessary. The manner
of operating such variable inductance means
when the same is used; as in the typical case
here illustrated, as part of a radio signaling
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system, is sufficiently obvious to those skilled
in the art, but will nevertheless be briefly
summarized. Assuming the set to be em-
ployed with a standard aerial, the operator
first adjusts the apparatus for operation at
five definite wave lengths which In practice
may be 600, 825, 1200, 1500 and 2000 meters.
In order to effect the complete adjustment,
it is necessary to tune the cooperating oscil-
lation circuits for each of the five operating
wave lengths. For instance, with the switch
blade 44 set at “normal” in notch No. 8 of
sector 180, the wave changer is moved if
necessary to place switch blade 44 on pri-
mary contact stud 1. In this position of the
wave changer, switch blades 45 and 46 will
also contact with the No. 1 studs of their
respective series. The general method of
tuning the circuits for any given wave
length is well understood by those skilled
in the art and requires no detailed explana-
tion here except as vegards manipulation of
the specific apparatus shown. In order to
make the necessary adjustment of indue-
tance in the aerial circuit for tuning at the
first wave length, 600 meters, the operator
pulls out the selector rod, turns the handle
until the arrow 110 points to the numeral 1,
indicating the first loading coil; and then
releases the handle, said handle being there-
upon coupled to the movable switch arm of
loading coil No. 1 by operation of the selec-
tive latch mechanism hereinbefore described.
The selector handle may then be rotated to
increase or decrease the aerial inductance
to the necessary extent. Assuming that the
primary and secondary coils 35, 36 are to
remain at approximately a certain selected
distance apart for operation at all selected
wave lengths, the proper coupling at any

one of said wave lengths is determined by

adjusting the positions of the pair of movable
primary and secondary taps corresponding
to said wave lengths. The foregoing op-
erations are repeated for all five wave
lengths, the wave change device being of
course operated to bring the switch blades
44, 45 and 46 into contact with the remain-
ing studs of their respective series succes-
sively, and the aerial inductance being ad-
justed in each case by selecting and shifting
the rotary contact arm on the particular
loading coil corresponding to the wave
length for which adjustment is being made.
‘When the transmitter has been tuned, and
coupled in the above manner at all five wave
lengths, the operator may shift from one
wave length to any other of the selected
wave lengths by moving the wave change
switch to the primary stud corresponding to
the wave length desired. This is not only
an advantage in the general operation of
the set, but may be used in secret transmis-
sion by coding the wave lengths according to
a prearranged schedule.

1,485,462

Where it is necesary to adjust the trans-
mitter for operation with aerials of either
Jonger or shorter periods than the standard
aerial above assumed, the procedure for
tuning and coupling is in general the same.
However, if the aerial is of longer period
than the standard, and assuming it is de-
sired to tune the circuit for a wave length
of 1200 meters, that is, with the wave change
switch blade 44 on primary stud No. 3, the
operator shifts said switch blade to No. 4
notch, but leaves the blade in contact with
No. 8 stud. This decreases the aerial in-
ductance by one loading coil, and the selec-
tor rod must be moved to adjust No. 2 load-
ing coil. If resonance is not obtained within
the range of this coil, the switch blade is
shifted to No. 5 notch while remaining on
No. 3 stud. This decreases the aerial induc-
tance by two loading coilg, and the selector
rod is then moved to adjust No. 1 coil.
Similarly, if the aerial is of shorter period
than standard, switch blade 44 is set in
No. 2 notch, and then in No. 1 notch if
necessary, resulting in the addition of one
and two loading coils, respectively, and the
selector rod: being moved to connect with
No. 4 or No. 5 loading coil, as the case may
be, to effect final adjustment of the aerial
inductance.

What I claim is:

1. In a variable inductance device, the
combination, with a plurality of coaxially
arranged and electrically connected coils
each provided with a movable contact arm,
of means extending substantially axially
through the set of coils and operable to

selectively engage and move any of said.

movable contact arms.

2. In a wvariable inductance device, the
combination, with a plurality of coaxially
arranged and electrically connected coils
each provided with a movable contact arm,
of a tubular device extending substantially
axially through the set of coils, and latch
means carried by said device and adapted,
upon suitable actuation of said device, to
selectively engage and move any of said
movable contact arms.

3. In a variable inductance device, the
combination, with a plurality of coaxially
arranged and electrically connected; coils
each provided with a movable contact arm,
of two telescoping inner and outer tubes
extending centrally “through said coils and
provided with pairs of inner and outer co-
operating slots, one pair for each coil,
adapted to be brought into operative reg-
istry by rotational movement of one of said
tubes relative to the other, and a latch mem-
ber for each coil mounted within the inner
tube and adapted to project through the
corresponding pair of slots when the latter
register, and thereby to connect the cor-
responding contact arm to said tubes.
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4. In apparatus of the character described,
the combination with pancake inductance
coils of relatively long diameter, and in rel-
atively close parallel arrangement, of mas-
sive supporting plates, and metal mounting
studs embedded in said plates and securing
sald inductance coils thereto, the studs of
adjacent plates being staggered.

5. In apparatus of the character described,
the combination with pancake inductance
coils of relatively large diameter, and in
relatively close parallel arrangement, of
massive supporting plates, and metal mount-
ing studs embedded in said plates and se-
curing said inductance coils thereto, the
studs of each plate being arranged in radial
rows, and the rows of adjacent plates be-
ing staggered. :

6. In apparatus of the character described,
the combination with pancake inductance
coils of relatively large diameter; and in
relatively close parallel arrangement, of
massive supporting plates, and metal mount-
ing studs embedded in said plates and se-
curing said inductance coils thereto, the
studs of each plate being arranged in radial
rows, the rows of adjacent plates being
staggered, and the plates being apertured
between the rows to provide greater air
gaps between turns of one coil and studs
of an adjacent coil.

7. A variable inductance device compris-
ing a coiled conductor, an arm capable of
movement of but one kind parallel to said
coiled conductor, a second arm pivotally
connected to the first arm for additional
movement parallel to said conductor, and
a contact device carried by said second arm
and engaging said conductor.

8. A variable inductance device, com-
prising a conductor in the form of a flat
spiral coil, an arm mounted to swing parallel
{o the coil about the coil axis, and extending
outwardly to a point intermediate the coil
axis and the coil periphery, a second arm
pivotally connected to the first arm substan-
tially at its outer end for free angular move-
ment parallel to said coil; a contact device
carried by said second arm and slidable
along said conductor, and means for swing-
ing the first arm. :

9. A variable inductance device compris-
ing a conductor in the form of a flat spiral
coil, an arm mounted to swing parallel to
the coil about the coil axis, a second arm
pivotally connected to the first arm substan-
tially at its outer end for free angular move-
ment parallel to said coil, a contact device
carried by said second arm and slidable
along said conductor, and means for swing-
ing the first arm.

'10. Radio signaling apparatus compris-

7

g, in combination, a plurality of serially
connected flat inductance coils mounted in
relatively close parallel arrangement, and
means adjacent each coil for connecting a
variable portion thereof in an oscillation
circuit, and means comprising an arm ex-
tending radially to a point intermediate the
innermost and outermost coil turns and
mounted to swing in a plane substantially
parallel to the coil, and a second arm pivot-
ally connected to the first arm near the outer
end of the latter and carrying a device
adapted to continuously engage the coil con-
ductor.

11. A terminal clip adapted to adjustably
engage a ribbon conductor comprising, in

ing

.combination, resilient members secured to-

gether in spaced relation and adapted to em-
brace such conductor laterally and to en-
gage both edges thereof in such manner as
to oppose movement transversely of said
conductor in either direction.

12. A terminal clip adapted to adjustably
engage a ribbon conductor comprising, in
combination, resilient metal strips formed
with ecooperating sets of fingers, and means
spacing said strips apart to receive a rib-
bon conductor between them, certain of said
fingers projecting beyond the others to pro-
vide means for guiding said conductor be-
tween the other and for engaging an edge
of such conductor after the clip is in place
thereon.

13. In a variable inductance device, the
combination with a plurality of electrically
connected coils, of a movable contact asso-
ciated with each coil, and means adjacent
said coils and operable for selectively en-
gaging and moving any one of said movable
contacts to connect in a variable portion of
the coil associated therewith.

14. In a variable inductance device, the
combination with a plurality of electrically
connected coils, of switch means for con-
necting said coils successively in circuit, a
movable contact associated with each coil,
and means operable for selectively engaging
and moving any one of said contacts to con-
nect in a variable portion of the coil asso-
ciated therewith.

i5. A variable inductance device, compris-
ing a conductor in the form of a flat spiral
coil, an arm mounted to swing about the
axis of the coil and extending from said
axis toward the outer periphery of the coil,
a member movably supported by said arm,
and a contact device carried by said mem-
ber and slidable along the conductor as said
arm is actuated.

In testimony whereof I hereunto affix my

signature.
FRITZ LOWENSTEIN.
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