W. KELLER.
- WIRE COIL,
APPLIGATION FILED JUNESB, 1906,

Patented Feb. 28, 1911,

Lo [ ] ,'."
d -ft !
n

'"f““;‘*ff"*““—“ e -
o | 97 Hr—:f?/ A 3 |
31 /l/;i"li s‘\\/ “//4'? 8 . -

' Fig 10




UNH‘E

'STATES PATENT

0 FFME

WILHELM HELLER 01" FRANKFORT—GN-—THE Mr‘i.[M GERM&NY ASSIGNQR 'I‘(} THE E‘IR&E
QF H.&RTMANN AND BRAUN AKTIENGESELLSCH&FT OI‘ FR&NKEORT—GEHTHE-

MAIN GER"MANY

WIRE COIL

Sw},*‘i @

Spemﬂcatmn of Eetters }?atent

'_mem@ Eﬂ@b % MM

Apphcation ﬁleﬁ I unﬁ 8, 131‘}5 %erial Hu ‘*ﬁ@ 23?

To all whom it may concern:

g

- provements in Wire Coils, :ai‘ Wlmh tlw ml

owing is a specification, o
 There are many cases, 13;11'11(*111:11‘19 in ﬂlec-~:
treal mstraments . or devwesﬁ-
Ty

- stationary or niov able, should occupy the
Aeast }J{}b%llﬂ{‘ space, in order to attain cer-
tain advantages, which- Ill.:l'j, vaw .;w: m'dmw'

“to. the eircumstances.

i B desirable.

. Be it known that I, WiLnenx hhm ER, &
.___._janbje{*t of the German Emperor, and a resi-
L dent ot

Trrankfort-on- the- Whm. yernany.

have itnvented cortain nes

measuring
where it is dt}almblt, that wire cotils, either

This mvention wiatea to Wlw mll*‘-.. and

'_ in particular to wirve coils used in’electrieal
hﬂ'ht atied t*mu]hut (:011_.'

insteuments wh vw X

The object of this inv entum is to mmtuwt

a coil which.is compact and lwht
Tigure 1 1s a perspective view uf a wire |
'-vml on a rectangular turnable frame, Hlli[] a8

cisoused in vmtun electrical measuring in-

struments.

~frame have been’ mmpxeswd

view, aftex H]{‘ wire coil and the turnable
Tig. 8 15 an

.demtmn of a ﬂat wire eml ‘mtlmut Any

40

frame.

g,

| Ii iy
v __Umnplu:nl{m

Bw 4 is a side 3
5 1s a horizontal section ﬂummh the

Ifig.

snine or the line A—D in g, E [‘w 618 |
a simtiar horizontal section, aftm the mu,

coil has been compressed.
~section throngh a part of a wire coil in one

. layer o1l 2 frame. prior to the {'wntpv@%mn
35

3 1*-4 a stimilar CrOss section tlfttu the

compression.  Fig. 9 is a cross section

through a pu( of a wire coil in im} layers

on a frame prior to the compression, and
10 15 a n~11111Lu Cross w(imll Mter'il*»’u

Simtlar letters of mi’uenct wim to smn-

lar parts throughout the several views,

Swire eotls are made, may have any cross sec-
tions, but they are pwludhhf made round
Ta case the coil is initially formed
from bare wires it will be understood that |

cnitable insulating nmtmml will be applied

:{0 the coil and in the spaces between the |
“dies of any known construction.

coil may be compressed either in a whole ©
it ﬂ@p@ﬁdn upon the kind -

o [ewubed

st
A

as usual.

‘The cove ered or bare wires, from whieh the

wires before it i wm]}wsw{l, as heremafter

and useful Im- |

‘middle of
[Mig. 2 is a similar perspective

14—3W of the same.

I*lﬂ' 718 & CLOSS.

the manner shown.
1in Fig. 10 ‘indieates the initial upper face
{see al%n g, 9}, 80 'f“hat it will be appavent.

Thow ﬂi‘t‘it_{l reduction in the thickness of =
119'

Whvn several windings 1.1 of
w wire coil ave placed in a lnyer on a frame
2 between the two flanges 3,3 of the latter
in Fig. 7, an examination of this figure will
< Je uIy slmw Hmt prior to the wmm%%mu .

i‘here wﬂl be spﬂceS 4, 4 ﬁll@d wsth iy b&-v-

tween the several w 111(1111@*% and the frame and

ﬁanw% also fhﬁ‘i’ the eatema‘l face of the coll

is not atl}(}t};th since furrows 5, 3 are left be-
tween the %Mé}i“‘ll windings 1, 1. The thick- ¢
‘ness of fhe- W ue cuﬂ a]cme iS hl»;e the diame-.

fer of the wire 1 and its insulation and.

When,

the windings 1, 1 of the coil are subjected to

& pressure 01“; the required. amount, the wind-
ings 1, 1-can be so. much comm*essed as not

'j_mmfe(wer the thickness of the frame 2 will
‘have to be taken into wnsnlfemtlml

66

only to redice to naught the air spaces 4, 4

but alse to render the f*we perfectly qmmth

s 15 shown at Fig. 8 where the m*w'llml

shape of the w Illdlllﬂ"‘a is indicated by dotted
circles.  Of course, also the frame 2 will be

compressed m an irregular manuer, as its

thickness mll be redaeed the most in the
each winding 1.

wire coil and the frame by the dlﬁeremc@

Fie. 8 clearly -
shows the reduction of tha thmfnescs of the

70

between: the smooth upper face and the ini-

‘tinl face ndicated by thé datfed straight

{ine.

“When a wire 0011 1S phceﬂ in twa I&"?M“" .

80

of windings 6, 6 on a frame 7 between two

flanges 8, 8 oL course there will be a greater.
1111111&}91' of air spaces between the several
ﬁxudmﬂs 6. 6 and between them and the
frame 7 and flanges 8, 8, To further veduce
the thwhneqs of ithe wire coil and the frame,
the latter may be made of a mmmmin ely
soft: material  (for instance alumininm}.

| Then under the compression the frame 7 will

also he widened or styetehed., so that it at

tains o oreater 1}1‘&1{1111 i:'tmn Dbefore, NS 15
clearly shoml at g,
ferred,

‘during the 'ﬂmnpmqqmn the two.

fhuwm 8, 8 of the frame. 7 nay be bent in
The dotted s straight line

the a?{}ﬂ and frame can bf} _ lmmwd by

i COMPIessIon.

"The compummn nay be effect ed in .-Lmv

| known press or similar machine fool w ith

the -aid of convenient melds or cmubmatmn
The wire

Or 1N %e('tmns
of the wirs eml whether it 1s to be com-

pressed 1n seve eral planes or partly in piﬁ;ﬁei _

and partly in {,yhndmml faces or otherwise.

Where so pre-
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The frame, pattern or the like when emn-

loyed may be of a convenient metal, either,
hard or soft, or it may be of any insulating
material. ‘The molds or combination dies
5 may be so arranged as to either prevent the
- frame, pattern or the like from widening
and lengthéning 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.
‘Jn 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
colls will be found most suitable for elec-
trical measuring instruments or devices with
narrow permanent magnetic fieldg
Fig. 1 shows for example a wire eoil 14
wound n a single layer over a turnable ree-
tangular frame with two seetions 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
uny known construetion may be so arranged,
that their respective parts come in contact
with the whole internal face .of the frame
and with the external faces of the coil 14.
During the compression of the wire coil 14
and the frame in any known press or simi-
Iar machme tool with the ai(ﬁ of the said
molds or combination dies the windings of

15
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40
duced m their thickness 1n a sunilar man-
-aer as 1 g, 8, and at the same tune the
frame seetions will be stretehdd in the cross
direction onlv in a similar hamner as in

¢5 Fig. 10. The shape of the so compressed

coil and frame is clearly shown at Fig. 2.

Where so preferred, of course the molds or
combination dies mayv be so arranged, as to
-prevent all sections of the frame from

50 stretching during the compression.
- Figs. 3 and 4 show 'a wire coil without

any frame, pattern or the like prior to the

compression, as 1s ¢lgarly visible in Fig. 5,
which is a cross scelloa through the line
86 A—D in Fig. 4. Afller the compression

- the thickness of the coil will be reduced, as !

1s shown at Ifig. 6, |
Hitherto I have shown two different wire

L

the coil 14 will be mostly flattened and re- |

085,430

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 1s, that all the air spaces be-
tween the windings be reduced to naught
and the thickmness of the wire coil, either
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 coll or the

wire coll and the frame or the like occupy 70
less space than hitherto 1n the direction of
the exerted pressure and may be atran‘ge'd
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

85

76

compression flat wire coils will also be ren-

dered stiffer and more durable. -

It 1s evident, that for a given number of
windings a compressed wire of n greater
cross section; that 1s of a smaller electrical
resistance, may be employed, than if the
wire were left uncompressed, as the space
offered 1s too lumited. Thus it 1s 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
welght of .the coil to reduce the electrical
resistance. Kor a given cross section of the
wire 1t 1s also with the aid of the compres-
sion possible to considerably increase the
number of windings in a coil to be arranged

80

85

90

90

=
within a given space.

No claim 1s herein made to the method
of reducing the thickness of a wire coil de-
seribed in the foregoing specification.

What I elaym as my invention, and de-
sive to. secure by Letters Patent, is—

.As an article of manufacture, an electrical
ingtrument coil comprising a frame of soft
material, insulated wire wound on said 105
frame, sald wire and frame being molded
and compiessed into a solid mass leaving no
a1l 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

100

two subscribing witnesses.

| WILHELM KEILLER.
Witnesses:
IErwix Divrer,.

Micitarn VoL,
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