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aticn fled January 24, 1813, Serial No.
18313, Serial

nOerTL:
mmstar H. Trorsar-
the Tnited States, and a
5G, in the county of Cook
Tiingis, have uweqm certain
Lrnprovemer s in Coil Dtruc—

the ompanvmb
hat ”‘ad"“b of reference
form part of the

This invention rolates to improvements in
coil "a';ructu res for transformers or other
viCCuZzO nagnetic iwic s ‘md the 9nvcntion
consists

) pomﬁcd out in the ap-

cts of the invention is to
i of a coil structure
Jectro magnetic devices to
ap ted, as compared to the

hiach 01 the invention is to
roved means for insulating
oi the coil one from the_

QO 28 G

1y a8 ; compa red to known coil structmes.

A further object of the Inventitn is to
ide 2 coil winding, made up of flat
nd inu—‘cwoan@ mbaa\,vmng stmps in
edges v each turn of the-
to a cooling medium, as

winding is e: i
oil, in whie

il s submerged, so as to
£ S?Pb‘, enable ihe windings of .a trans-
former or like structure to be maintained at

luw temperature to prevent char-

psm(wen ard a conseauent

éo an excessive OVPﬂOd . and sup-
g this phase of the invention the
s of which the winding is made are

narrow so as to reduce the cross section

theveof velatively fo their exposed or side
Lcioeq toward - ‘n ch the heat developed in
the wire is so as to thersby maintain
the femperst ¥ sald exposed edges per

THORDARSON,
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unit of area, and in contact with the cooling
medium, relatively low and thus facilitate
maintenance of a suitably low temperature
in the coil structure.

A further object of the ii*vgnbion 18 o
provide a coil or winding of the character
herein set forth, in which the current den-
sity is substa*),tmlly directly proportionate
to the cross section of the fiat wirs or con-
ductor, thereby realizing maximum condae-
tive efficiency of the wire.

The invention is herein shown as applied
to a transformer construction, but it will
be understood that it may be equally well
and as efficiently applied to other electro-
magneiic devices.

‘In the drawings:—

Figure 1 is a side elevation of 2 trans-
former provided with a coil embodying my
«<invention, with the casing of the transt ‘1,.’113{‘
shown in section.

Fig. 2 is a vertical section on the
of Fig. 1.

I<1g. 3 is an enlarged side elevation of 2
portion of a coil embodymg my invention.

Fig. 4 is a fragmentary transverse sec-
tion of the coil.

The elements of the transformer in which
my improved coil is herein shown as am-
bodied may be of any preferved construe-
tion, and as herein shown is made like the
transformer illustrated in my prior apnlica-
tion for U, 8. Letters Patent 744,001,
filed January 24, 1913, of which this appli-
cation is a d1v1s1on,
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As shown in the drawings, 10 designates

the inelosing casing; 11 the laminated mag-
netic_circuit structure composed of super-
posed thin plates of good magnetic metal,
the whole being held in mac:\ or chmpeu
together by means of bolts 12, 12
tend through corvesponding meémbers of
gle bavs 14, 14 arranged in the anO'lbs
tween the sides of the magnetic cirveutt
ture and the windings wound upon the mag-
netic structure. as will hereinafter appear,
certain of the bolts 12 having nuts thereon
to constitute spacing means for the angle
bar clamping members.
15, 15 designate the three units of the
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primary winding and 16, 16 the two units
1‘ the secondary ‘demg, as the transformer

nstrugtion is herein shown as organized.
T us of the primary winding may be

LLQ in series or multiple, and the

§ conie
units of the secondary winding may be Iike-
wise connected. Suitable insulation is pro-

vided bcaween the prlmfuy and secondary

wind inos, the construction and arrange-

i@ ment of which is shown in my aforesaid ap-

plication and need not be fur ‘ther herein de-
seribed.

The said Wmdm(‘s of both the hwh and
low tension coils are composed of narrow
fiai or ribbon wire and are alike in both the
high and low tension coils, except as to the
dimensions of the wires forming the same.
Wl’* pr csem invention relates more p‘ll‘tl -
rly to the manner of insulating the furns
‘ne windings from each oiner m such a
v that the several turns are efﬁcimtly n-
sidated ‘md the structure of the coil as a

vhole is rendered strong and durable, while
ui the same Mme making it possible to pro-
vide a coil of maximum eﬁmleacy 48 com-
'i“ieii to its dimensions and weight and the
t m its m'omictmn.
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ms fbaﬁure of the invention is ﬂmbrac d.

following conszrucuon :
Q"uwe en mc"h turn 20 of edch wmdm@ is

hin 1*15\11‘1t!ng materia 1 such as p‘mer
se shoets of insulating material are usu-
made wider than the flat wires of the
tings and, therefore, extend laterally
! the *naz'mm of said wires or turns,
b ‘m l\)Sb dezwly n :dm 4, g0 as to

; cont shors cireniting of one turn

¥

3 around their lateral margins.
pf‘ actice I have found that a projection
he sides of the insulating strips 21 be-
the wires or strips 20 “of one- -thirty-
fo three- sawy fourths of an inch is
4 for transformers of the size most
v uged.  These strips of insulat-
rial are made as rdhm as the physi-
conditions will permit, having regard
to the orm nary handling thereof, and the
inding of the sa me in the Wmdmu‘ unit or
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Goiﬁ, T oF msmnu. T have used in nwh ten-
sion coils or windings. insulating szxeets GL

Jan one-half of one-thousandth of

in thickness.

T have found that a smcfle thckness of
B8 insulating sbrip, as tor mstance, paper, is
unreliable by reason os the fact that flaws
occur - in the paper and impair the insulat-
ing efliciency thereof, and that, fo avoid
such defects with a smg'?e strip of paper or
insulati ing material, 1§ 1s necessary to pro-
'mde a swm of: such thickness 2s to render
the coil . structure excessively ?‘wﬂ’e zmd
heavy. - By using tWeo or more thin st rips
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of paper; or like " materi al, (fawo being usu-,

o

85 ally suf‘ﬁcxept) the chartices of flaws 11 the

tion between the

turns is em},loyed.

. 1,915,439

_paper registering so as fo produce a through
opening in the superposed strips tnrough
which one turn may be shert civcuited
the other is so small as to be negligible.

As a vesult of this construction I am en-
abled to produce a highly efficient insula-
tum& of th wm(.;nﬁ:, and
at the same time reduce the thickness, of
the multiple sheet insulation as compared
to a single strip heretofore used. I have
found in practice that a coil or winding
unit of a given capacity may be reduced in
dimensions substantially. one-half that of
the prior construction where a single effi
cient insulating sheet or strip betsveen the
The construcﬁun is nob

131,1, 1‘7'3

only compact, but is-slso of less
weight as compared to prior constructions
of e Uqual efficiency. This is partiall
the fact also that the reduction oI
Wel(“ht and dimensions of the coil perm
of a corresponding reduction of the w e'
ahd size of the magnetic circuit structur
Moreover, a multi- Sheet mnsulation -is £
superior in efficiency to any practical single
sheet insulation hevetofore used.

After the units are wound, they may he
treated by a suitable insula i:mg Hauid, gnch
as parafiin, to increase the insulating eff
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ciency of the paper, and to stiffen the wind-
ing structure, by means not to impose 2
coatm@ on the edges of the turns to *nwu

rially mod1fy the interchange of beﬁ‘“ be-
twean the conductor and a coohmr mocz’ 3]
In the claims, thereforve, roference to bare
edges of the turns does not exclude th
presence of a thin film of such a stiffening
substance. - In order to brace or stiffen th
first few or inner turns of the windin
units, the insulating strip or strips for the
first- few turns may be made of relatively
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thick insulating material, applied by hand
to the winding form, inasmuch as the prés--

sure difference between the inner turns is
not great.

Tt will bg observed from =r inspection of
TFig. 1 that the flat wire conductors are quite
narrow. Inpractice,these conductors donot
exceed five-eighths of an inch in width and
may be made as narrow as one-twelfth of an
inch. T have found thata flat wire conductoy
decreases in its efficiency as a conductive me-
dium after its width reaches to or increases
beyond five-eighths of an inch. This is due,
in a transformer of the character herein

.shown, partially to the fact that the pressure

developed between adjacent windings tends
to crowd the'fiow of current toward oxe eds};e
of the flat conduector, or toward the- edg
presente& toward the least pressure. Thus
portion of a Wlde fiat conductor becomes, so
to speak, an inactive conducting factor, and
to the extent that if is_ mactlve unne 2088
increases %’h size, welght a pd cogb
vice as 2 whole. Mo uv"ever’ ihere g ses up Iin
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& wide oo :
wbie cose o ahowt one member of a magne‘an
nre, eddying currents due to
nes of force passing from one
other of the magnetic cireuit,
effect of impairing the con-
y ot the flat coqductor.

latter

vices +ernatl g current circuit,
1g as 8 trapsformer, and in devices used in ch-
rent eiveuits where the cireuit is fre-

rect cu
] 1 and closed. By making the
reg narrow, L am enabled to
m efficiency with minimum
ong and cosé..
furthermore observed that
fab wi r’e conductors nar-
, the cross sectional
9”601:: as maintained low
vea of the side edges there-
onsformer or the like, are
the cooling medium, so that
i dwcloped in the conductor
sondueted away therefrom
overfeating of the structure
& breaking down of the insula-
turns of the winding. More-
il structure is further adapte'i to
2t a suitably low temperature
he fact that one or both edges
1 of the winding is adapted to be
«’00? ing-agent, thus providing
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winding te the cooling

niage of the construction
-eason of the possibility of

composing the same, the
tructure itself is relatively
or winding structure of
capacity constructed under the
6 of veducing the welght of
other electromagnetic
ch my improved coil is em-
Vh T8 SdCﬂ transformer or
considerable
The re-

on

SDOTES at
ce, on a pole.
! dimensions enables the

o be made Jess massive,

iability of the super-

o the toundutw‘l of the pole

o excessive wind pressures.

zfn" ga of e*nploymg wmd—

&l

‘36 r‘bed is that the mag-
of the wmdmg has the efféct
ire from the insulating strips
s fiat faces of the bare wire,
tributing a further cooling effect
other cooling medinm, and in-
> insitlating e{ﬁuency between the
¢ flat wire due to the presence of

strip wound abou$ a maﬂ« .

This .

d mifi sient mterchange of heat

ension of the coil and the |

the cooling 011 to ﬂow across.
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2

the cooling ‘Sfi’é“d b
flat wire of the v
It 'vﬂ? be a‘)flen,u
details
within uhe spm‘u and gcogu of
and that the invention is not
details shown, except s hes
the subject of specific claims

I claim sg my inventio:

1. An e]_e tro-niag;
plurality of turns of >
plurahty of thin uel’ﬂﬂ»
between s.!.@‘:' “am surns,
" being sepavated only the
thickness b% multi-pl
tween turns,
to afford in
tween the uhmg
the strips o'\LWﬂer aﬁgaf‘eh
- than that of a single st
terial of sgual ipsulating

2. In an eieci,m—uu.gnc ic device, & Wihd
ing composed of a pmmhtv of turns of ba
‘narrow flat wire, with two or more superim-
posed imsulating strips between adjacent
turns, said strips belng of uniforn thickness
from edge to edge and extending as the edges
thereof beyond the bare edges of the wire 1
a manner to expose the bare edge of each
turn at the side of the winding and te in-
sulate the bare edges of ad]ﬂce 1t turns from
each other, each Insulating Q1j being so
thin as not to afford in itseif g reliable insu-
Iaticn between the turns and the combined
thickness of the multi-ply insulation between
adjacent turns being less than that of 2 sin-
gle strip of the same material of equal in-
sulatlno' efficiency.

3. An electro- mimwe*‘mc windi Ln;: o> composed
of a plurality of turns of narrow, flat thin
bare wire, with two or more thin msmatryf
strlps bgtween adjacent turns, each strip be-
ing so thin as not to afford in itself
able insulation between the turns and with
the combined thickness of the strips between
adjacent turns 199w than that of a single
thickness strip of the same mm’fe*‘mi of Pquax
insulating efficiency, the bare w{{e of each
turn of said wire being exposed at the side
of the winding and insul tea from adjacent
edges by s2id stugs, and the cross section of
the flat wire being s,mall s’ela iively to the
bare exposed area of the side edge thereof.

4. An electro- magnetlc Wmdmc compo%d
of a plurality of turns of flat, bme trans-
versely continuous wire, the edges of aii of
the turns of which are exposed at the side
of the Wmdmg an insulating mediur sepa-
rating the turns and lying against the bare

;
ox

of uniform tluc tness from Ld(w to ¢ "ge and
extending at the edge thereot latern liy be-
yond the line of contact thereot" with the
flat wire to pro ovide means for avoiding
“short-eiveuiting of adjacent tuvns uype

a reli-

faces thereof the insulating medium being’
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other, and avy &ﬁéﬁ@ to mamnam the edges of signature in the ‘presence of two witnesses,
the ﬁurns dxposed to free access to an-en-

this 26th . day of June, 1913
veloping cooling medium, and %o prevent ob na
struction or V'e‘(afda*mn, in the free inter CHESTEE H. THORDARSON.
5 change of heat between said edges and suc;} » W itnesses:

medium,” » i G. E. DOWLE
In testimony whereotf I have affixed my W, L. Hazh, .




