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dent of Frankfort-on-the-Main, 
have invented certain new and useful In 
provements in Wire Coils, of which the fol 
lowing is a specification. 
There are many cases, particularly in elec 
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frame have been compressed. 
elevation of a flat wire coil without any 
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To all whom it may concern: 
Be it known that I, Wii ELA KELLER, a 

subject of the German Emperor, and a resi 
Germany. 

trical measuring instruments or devices, 
where it is desirable, that wire coils, either 
stationary or movable, should occupy the 
least possible space, in order to attain cer 
tain advantages, which may vary according 
to the circulanstances, 
This invention relates to wire coils, and 

in particular to wire coils used in electrical 
instruments where a light and compact coil 
is desirable. . . 
The object of this invention is to construct 

a coil which is compact and light. 
Figure 1 is a perspective view of a wire 

coil on a rectangular tirable frame, such as 
is used in certain electuriea measuring in 
struments. Fig. 2 is a similar perspective 
view, after the wire coil and the turnable 

Fig. 3 is an 

frame. Fig. 4 is a side view of the same. 
Fig. 5 is a horizontal section through the 
same or the line A-13 in Fig. 4. Fig. 6 is 
a similar horizontal section, after the wire 
coil has been compressed. Fig. 7 is a cross 
section through a part of a wire coil in one 
layer on a frame prior to the compression. 
Fig. 8 is a similar cross section after the 
compression. Fig. 9 is a cross section 
through a part of a wire coil in two layer's 
on a frame prior to the compression, and 
Fig. i0 is a similar cross section after lie 
compression. 

Similar letters of reference refer to sini 
lar parts throughout the several views, 
The covered or bare wires, from which the 

wire coils are made, may have any ''OSS Sec 
tions, but they are preferably made l'Oulic 
as usual. In case the coil is initially formed 
from are wires it will be understood that 
suitable insulating material will be applied 
to the coil and in the spaces between the 
wires before it is compressed, as hereinafter 
described. When several withings 1. 1 of 
: wire coil are placed in a layer (in a frame 
2 between the two flanges 3, 3 of the latter 
in Fig. 7, an examination of this figure will 
clearly show, that prior to the compression 

there will be spaces 4, 4 filled with air be. 
tween the Several indings and the frame and 
flanges, also that the external face of the coil 
is not smooth, since furrows 5, is are left be 
tween the several windings 1, ... The thick 
ness of the wire coil alone is like the diame 
ter of the wire 1 and its insulation and 
moveover the thickness of the frame 2 will 
have to be taken into consideration. When 
the windings 1, 1 of the coil are subjected to 
a pressure of the required, amount, the wind 
ings i, it can be so much compressed, as not 
only to reduce to naught the air spaces 4, 4 
but also to render the face perfectly smooth, 
as is shown at Fig. 8, where the original 
shape of the windings is indicated by dotted 
circles, Of course, also the frame 2 will be 
compressed in an irregular mantier, as its 
thiekness will be reduced the most in the 
middle of each winding 1. Fig. 8 clearly 
shows the reduction of the thickness of the 
wire coil and the frame by the difference. 
between the smooth upper face and the in 
tial face indicated by the dotted straight 
line. 
When a wire coil is placed in two layers 

of vindings 6, 6 on a frame 7 between two 
flanges 8, 8 of course there will be a greater 
in in be of air spaces between the several 
windings 6, 6 and between them and the 
frame 7 and flanges 8, 8. To further reduce 
the thickness of the wire coil and the frame, 
the latter may be made of a comparatively 
soft material (for instance aiminium). 
Then inder the compression the frame will 
also he widened or stretched, so that it at-. 
tains a greater breadth than before, as is 
clearly shown at Fig. 10, Wihere so pre 
ferred, during the compression the two 
flanges 8, 8 of the frame nay be bent in 
the manner shown. The dotted straight line 
in Fig. 10 indicates the initial apper face 
(see also Fig. 9); so that it will be apparent, 
how great a rediction in the thickness of 
the coil and faune can be obtaited by the 
copression. 
The compression inay be effected in any 

known press or similar machine tool with 
the aid of convenient molds or combination 
dies of any known conistruction. The wine 
coil may be compressed either in a whole 
or in sections. It depends upon the kind 
of the wire coil, whether it is to be con 
pressed in several planes or partly in pianes 
and partly in cylindrical faces or otherwise. 
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The frame, pattern or the like when en 
loyed may be of a convenient metal, either, 
E. or soft, or it may be of any insulating 
material. The molds or combination dies 

5 maybe so arranged as to either prevent the 
frame, pattern or the like from widening 
and lengthening or stretching under the 
compression, or to permit it to widen or to 
stretch either in one direction only or in 

10 two directions at right angles to each other. 
In any case the molds or combination dies 
should be. So arranged as to give the com 
pressed wire coil, either alone or in combi 
nation with the frame, pattern or the like 
the desired shape as shown in Fig. 8. The 
working faces of the molds or combina 
tion dies are preferably polished, so as to 
roduce on the compressed wire coils per 
ectly smooth faces without any furrows or 
spaces, so that no dust nor fibers may be 
able to adhere. The so compressed wire 
coils will be found most suitable for elec 
trical measuring instruments or devices with 
narrow permanent magnetic fields 

Fig. 1 shows for example a wireleoil 14 
wound in a single layer over a turnable ree 
tangular frame with two sections 10, 10 and 
two sections 9, 9 at right angles to each 
other. The frame is assumed to be made 
of a soft metal such as aluminium. The 
molds or combination dies (not shown) of 
uly known construction may be so arranged, 
that their respective parts come in contact 
with the whole internal face of the frame 
alnd with the external faces of the coil 14. 
During the coln pression of the wire coil 14. 
and the frame in any known press or simi 
lar machine tool with the aid of the said 
molds or combination dies the windings of 
the coil 14 will be mostly flattened and re 
duced in their thickness in a similar man 
aer as in Fig. 8, and at the same time the 
frame sections will be stretched in the cross 
direction only in a similar hanner as in 
Fig. 10. The shape of the so compressed 
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coil and frame is clearly shown at Fig. 2. 
Where sq preferred, of course the molds or 
combination dies may be so arranged, as to 
prevent all sections of the frame from 50 stretching during the colnplession. 

Figs. 3 and 4 show a wire coil without 
any frame, pattern or the like prior to the 
compression, as is clearly visible in Fig. 5. 
which is a cross section through the line 

55 A-B in Fig. 4. After the compression 
the thickness of the coil will be reduced, as 
is shown at Fig. 6. - 

Hitherto I have shown two different wire 

985,420 

coils, but it is obvious, that wire coils of 
every, description, whether stationary or 60 
movable, may be compressed according to 
my method, either, wholly or partly. The 
essential point is, that all the air spaces be 
tween the windings be reduced to naught 
and the thickness of the wire coil, either 65 
alone or in combination with a frame, pat 
tern or the like be reduced, in the direction 
of the pressure exerted on the coil or the coil 
and the frame so that the wire coil or the 
wire coil and the frame or the like occupy 70 
less space than hitherto in the direction of 
the exerted pressure and may be arranged 
to engage in a much narrower space. Wire 
coils compressed according to my method 
are preferably used as rotating coils for elec 
trical measuring instruments or devices with 
a narrow. permanent magnetic field. By the 

75 

compression flat wire coils will also be ren 
dered stiffer and more durable. 

It is evident, that for a given number of 
windings a compressed wire of a greater 
cross section, that is of a smaller electrical 
resistance, may be employed, than if the 
wire were left uncompressed, as the space 
offered is too limited. Thus it is possible 
to employ for a given electrical resistance 
and a given number of windings a wire from 
a metal of a smaller specific weight, than 
hitherto to lighten the coil-winding or to 
employ the wire from the said material for 
a given number of windings and a given 
Weight of the coil to reduce the electrical 
resistance. For a given cross section of the 
Wire it is also with the aid of the compres 
sion possible to considerably increase the 
number of windings in a coil to be arranged 
within a given space. 
No claim is herein made to the method 

of reducing the thickness of a wire coil de 
Scribed in the foregoing specification. 
What I claim as my invention, and de 

sire to secure by Letters Patent, is-- 
As an article of manufacture, an electrical 

instrument coil comprising a frame of soft 
material, insulated wire wound on said 105 
frame, said wire and frame being molded 
and compressed into a solid mass leaving no 
air spaces between the windings, the entire 
surface of the winding being smooth. 

In testimony whereof I have signed my 110 
name to this specification in the presence of 
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two subscribing witnesses. 
WILHELM KEILLER. 

Witnesses: 
ERWIN DIPPEL, 
McIIAEL VoI.K. 


