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- To all whom it may concern:

UNITED STATIi..b PATENT OFFICE

WALTER A. HALL OF LYNN MASbAOHUSETT& ASSIGNOR TO GDNERAL TLL‘GTBIO GOMPANY
- A CORPORATION OF NEW YORK

- '*_.f'I'«RAN’SFORME_RJUORE.

| Bpecﬂcatmn of Letters Pa.tent
Apphua.tmn ﬁlad Septambar 24, 1904 Qorial Hu. 220,736, |

Patented July 28, 1907,

v -

- Beit-known that I, WarteEr A. Hary, a citizen of the
Umted States, resntlmg at Lynn, county of Essex,

State of Massachuseétts, have invented certain new and
- useful Improvementa in Transformer-(}ores of wh 1c]1
1 he following 18 a Bpec-lﬁcatmn | |

~This invention relates to electric transformers and its
. object is. to 1mprove the: construction of the core, so
“that the transformer may have a large cross-section of
irom W’lth o small length of magnetm circuit, for thc,‘

| --mmunum mean length turn of copper.

The present lmrentmn 18 4 dLVLlUl}IPGIlt of that shown

B and described in my patent.No. 755,766, dated March

15

29,
| Crumform in section, and two of the {}lltSIdE logs are
. wider than the other two. . .
In my present invention, the central leg is square

1904. In that patent, the. contral leg of the core is

< in cross-section, and ali the nutqidp Tegs arc of the stune

20

5176 as cach other thouﬂ'h eacl is smaller than the Con- -
Jira ‘leg. I provide, hnwever for a greater total ;(]"I‘Ubb—

.;..Hectmn in the outside legs than in the central leg, in
urdor to lessen the reluctance of the m*'u,gn{,tlc &reuit
._ﬂ(}lltﬁld{" the coil and thus compensate for the necessa-

25

. xily greater flux density in the central leg. CT
iy AIn the accompanying drawing, Figure 1 is a perspec-
tive view of one form of my improved fransformer re-

" mbved from the casing » Fig. 2 is o transverse section of

. number meeting 2t a central point.

the core; Fig. 3 is a similar section of a modification;

Nt I‘1gs 4 5 and 6 are side elevations of the iron lanume
30 “from which'the core shown in Figs. 1 and 2 is made.:

The core is (*01111}986(1 of bmnches pleiombly four in |-
"Bach branch is

_|_

- branch.

- placed.

branch, they are laid with their WIde legs commdmg
The section a therefore projects beyond the other two
along one edge by an.amount equal to the difference in
width between its leg and the narrow legs. of the other
sections; that is, equal to the width of said narrow leg.

Adjacent to the xib j is a shoulder or shoulders formed by
the edges of the sections b, ¢. -.In this form of my in-
vention the section @ is- between the sections b, .¢ 8o
that there is a shoulder on. each side of the nb of the
same thickness as said rib.

- When the ribbed edges of the several branches are
hrought together and intermeshed, éach rib 5 abuis
against one side of another 1'1b and is reccived between
the shoulder of section b on one branch and the end of
the rib 5 on the opposite branch. The shoulder of sec-
tion ¢ abuts against the side of the section b inthe next
In this case there is formed a substantially
solid sguare central core leg, on which; the coils 6 are
The central leg portion of the corb" 15 thus
formed of four similar parts each composed of a central

20

This forma a longitudmal rib or tongue 5 along one 60
| edge of each branch that is: square in cross-section.

65

70
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layer of laminse pld,r-ed hetween a pair of auter layers

of Inmivze. The lamine in the central layer, being
wydm than those in the outer Llyfer project by the
outer layers to formn a rib 5. One corner of eacl rib
lies at the center of this square leg. The central planes

‘of the branches are therefore all offset from the center

0f the leg by a1’ amount vqua,l to .one half the t}uel-._lmhs

of said rib.

- ‘The cross-scetion 1l area of tlm portion of'the section a
forlmnw a -part of the center leg of the core 1s twice

3 'camposed of sections, and each section is built up {}f 4 Cthat of the cross-sectional area of the 12011(1&.1101111111“

~“similar Ushaped laminations.

2
ey

. 40

v In Fws 1 and 2 thle
sections are used for each branch. 0119 of said sce-
tions' @ 1is (*01111}osed of stampings 1 having both legs

-of equal widih but of different lengths: the laminations
‘being:laid up with long and short legs alternating,
the usual manner.

o)
- The ¢ther sections b, ¢,
cachibeing built up of stampings 2 3 having one leg of

-~ the same width as the logs of the stamping 1, hutithe

Other leg only half as wide. The stamping 2 has the
wide lug the longer, while in the stamping 3, the nayrow

legis the longer, 80 that when laid up alter mtdv with
the narrow” legs wlnmdmg there will be the usual
_.hpa,uw for interleaving the end pieees 4,

Tach sce-
tion 1s, composced of the dgame number of laminations,

) and ifs thickness is equal 1o the width of the narrow

leg of the stampings 2 3. In forming the section, the

proper number of laminations are laid together, pr u:.-ﬂed

11 & pﬂworful hydmuhc or other press, and secured '
1n 111vrr Pompwssod cnndmun by wansverse hbur
rivets. - |

When the Hcctmns a, b, ¢ are a&aembied tp iurm a1 gre: ator.

i

L

arc alike ;1

5

’H

-‘ﬁ

| {ai' the branch are equal or substantially so.

pmtwns of the other sections iu cach brancli, while the
Pl(}hs-%ﬂ{:tlt‘m“ﬂ areas of the sections in the remaindor
11 conse-
guence, the: pnﬂmn of the section « in the cdentral Jeg
of the core CAXTICS MOTE flux than eicher of the CONLe-
prll}(l g pmuon-; Gl thu othier sections., L his causes
o certain amount of flux to pass from the seetionsed and

'r= into the seetion @ at one end of the ﬂ;*t:mml log and

from the section g into the sections b aud-¢ at the other
ond of the central Jeg, By making the portion of each
“branch entering the central leg symmetrival, with the
section a between the sections b and ¢, the reluctance
in the p;:lﬂl of this cross-flux becomes quite sl

In Figs. 1. and 2, the thickness of the branch is three
fourths the width of the central core-leg. 1t 1s thor e-

fore necessary to make the outer, lugq of the core of con-

mdemhh, widlh, in what may De called a radial direc-
tmn in order that the combined cross-séetion of said
1{,‘*“5 mav he dL"("ldeIY areater Lhan that of the cortral
log, 1 prefer to inake thew al least {ifty per cent
The ol;]bct of thls is 10 en.xble t.hf., outer and
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15

2.

longer portions of the core to operate at a flux density !
miuich below that portion inside the coils.

Now it is evident that by increasing the number of
sections in each hranch of the core, the thickness of said
branch will more nearly a.pproach that of the central
leg, and consequently the width of the outer leg of the
branch may be Iesaened and thus shorten the mag-
netic circuit. ‘ :

In Flg 3 18 shown a construction in whmh each
branch is composed of five sections; all having one
wide outer leg, one section a having a wide inner leg,
two sections d having inner legs of two thirds the width
of the section'a, and two gections e having inner legs one
third of said mdth The thickness of each section
Pquﬂs the width of the narrowest legs.
are assembled -preferably with the wide section a in

- the middle, and the others on each side, forming a dou-
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ks |
-

ble shouldered or stepped edge. The thickness ef

these branches is five sixths that of the central leg |-

formed by mtermeshmg them as shown in Fig. 3.

The increase in the cross sectmn of the external magu'

netic circuit by using wider legs is limited by the fact

‘that there is a critical point beyond which any increase

in width causes an actual loss in cost clficiency. In or-
der, therefore, to increase the cross section without in-

creasing the lf_,nfrth of the mﬂgnetm circuit, the lamina-

tions may he spréad apart 1n the outer logs, and addi-
tional sheets slipped in between them nutside the wind-
ihg space, as shown in Fig. 3. This makes the outer legs
thicker than the inner ones and materially reduces the
flux dcnslty in the external circiit.

These improvements have been found in practlce

to effect a large saving in cost and give a Imtter clec-

trical efficiency.
I do not claim broadly as my invention a transfﬂrmer

cpre composed of units or parts’ whose meeting edges

have longitudinal ribs which intermesh to form a sub-
camntla,lly golid leg surrounded by a transformer wind-

ing, which construction I br_,he"ve t{) be the invention of
Claxton E. Allen.

What I claim, as new and desire to securc by Let‘r G
Patent c}f the United Sta.tefs 18

1. A tmnhfnrmer core composed of separate branches

whose meeting edges have longitudinal ribs which intei-

mesh to form a substantially solid leg, the ribh on each
~hranch heing symmetrically disposed with respect to the

central plnne of saild hranch,

2. A teanstormer core composed of geparate hranches
whose meoting edres have longitudinal ribs: which are
siatre n cross-section, the rilh on eaclh branch heing Sy I -
nwtnv.rilv disposed with reference to the central plane {}I‘

n] hrangeh,

The sections

iy

oils,

|

861,029

3. A transformer core composed of separate branches,
each of which cnnslsm in part of sections each having one
narrow and one wide leg, and in part of ancther scefion
placed between the first mentioned sections and having
two legrs of the same width,

4. A + nsi‘urmer core composed of separate-hranches,
each of wxhleh conslists In part of sections each having
narrow and wide legs, and in part of one section having
legs of the same width, gaid one section belng placed be-
tween the first mentioned sections, and the thickness of

each section being déqual to the width of the narrowest

IEP,’E .
. A magnetic core portion formed of separate parts
m‘relmeqhed tugether each of said parts comprising a layeyr
of 'lamlnge placed between a palr of other lnyers of

laminge, the laminm in said other layers heing narrower

than the lamina in the first mpntinneﬂ layer.
6. A magnetic core portion formed of separate parts
intermeshed together, each of said parts comptising a Iayer

of wide Iaminmo hetween a pair of layers of narrow laminge.

7. A transformer cove composed of separate hranches
having intermeshed riblLed edpes meeling at o common
center, the central plan of each branch being off-get from
said center, and each rib being symmetrically placed with
reference to the central plane of the branch of which 11:
forms a part. . -

8. A transformer - core composed ' of -branches havinp;
Inner and outer legs, the former.intermeshed to form a
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central leg, and the thickness of the outer legs being °

greater than that of the intermeshed inner legs,

. 9. The combination with a transformer-core having a
central leg and a plumhty of outer lers, of ﬂdd1tiﬂn:11 iron

in the outev Iegq to make them thicker.

10. The cowmbination with a transformer-core- composed
of laminations and- having- & central ler and a plurality
of outer legs, of additional laminations interleaved in the
oliter legs to make them thicker,

11. A transformer - core composed of branches ha.ving

- inner . and outer legs, the former being shouldered and

Intermeshed to form a central core-leg, and the latter hav-
ing additional iron added to them to inerease the cross-
section of the external magnetic cireuit.

12, In a transformer, n core composed of branches hav-
ing inner and outer legs, the Tormer being intermeshed
together to form a central core leg, and each comprising
a layer of wider laminse placed between a _pair of othér
tayers of narrower laminse, and a wmding ﬂurmunding
said central core leg and being surrounded by said outer
legs.

13. In »a tmnsfnrmer, a ¢ore composed of branches hav-

ing inner and outer legs, each inner leg comprising a laver |

of wide lamin®e hetween a puir of layers of narrow laminze,
said inner legs heing intﬂl‘]ﬂ{:ke{i together to. form a central

core leg, and the outer leg having additlonal laming intal—_

leaved in them to make them thicker than the inner less,

and' a4 winding within &.axd ﬂuter Ieg and surroundmg saad -

central core leg, - ;
In witness whereof I havﬂ hereuntu et my hund this

- twenty second day of September, 1504.

| WALTER A. ITAT1I.
Witnesses :
Joun A. McMawus, Jr.,
ROBRRT SHAND, |
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