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el vented Improvements in the Construction of

o of the pot type designed for use with alter-

. Brrry, a subject :
i Britain and Ireland, residing at Faline. in
. . & tgn
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ARTHUR FRANCIS BERRY, OF EALING, ENGLAND.

CONSTRUCTION OF ELECTROMAGNETS.

- Specification of Letters Patent.
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;:_:_.'_ _. - T{} . (ILH wh om it ma ? /€O NEETN, . | ‘

of the King of Great

the county of Middlesex, England, have in-

< Electromagnets, of which the tollowing is g
o0 gpectfication, -‘ |

~ This invention has reference to improve-
inents i the construction of electro-magnets

nating electric currents, and by which is

- - meant an electro-inagnet having its eNnergizing .

L coil-or each coil surrounded on its inner and

s

outer peripheral surfaces and one end by the
magnetic cireutt, and it has for its main ob-

S ject, a mong others, to enable the core of such
e magnets to be laminated n a very ectheient:

S manner sooas to avoid waste of electric en-

Sl 90
Lo very sensitive and guick in action. | Accord-
S ing theréto, the core of a pot eléetro-magnet
e Tromypmsing inmer and outer parts arranged
- concentrieally one within the other, so as to
Ieave an anunular space between them for the
o reception of the winding of the electro-mag-
oo ety and magnetieally connected topether at

-~ onepart, 18, according to this invention, built |

ergy therein and so as to render the magnet

- up of a number of iron ‘plates that are of

L ;: :'f::. 3 G =
~.. ot the core at right angles to the axis thereof,.

sector shape-as seen in plan, or in a section

. andare firmly secured around a central sup-

w0 port. . The inner and outer parts of each
¢+ plate.are either connected together at one
end, 80 as to form a single approximately.

Maleklialle

shaped plate designed to receive a single

oo winding for g single acting electro-magnet, or
oo they are connected together at an interme-
“oooiodiate part of their length so as to form an 8-
proximately
- receive two windings to form & double act-

=3 shaped plate designed to

o0 ing pot electro-magnet like the double-scting
©ov o electro-magnetic devices described for exam-

pien the specification of former Letters Pat-
ent No. 800,538 of 1905, granted to me.

~ The armature, or each armature, for an

~electro-magnet having a laminated core ac-

i eording to this invention may also be built

Jw up of similar seetor shaped iron plates that |
B0 |

- Kach sector shaped plate for the niagned
- core, and also each sector shaped plate for |
- the armature, or each armature, may, in
“ . some cases, be made of one comparatively

s

are licinly secured to a disk or holder.

&

thin piece of suitably shaped iron.  In mMmany

- In the accompanying illustrative

laminated plate.

-cases however, in order to obtain the best
-results, each sector shaped plate may be
made as a compound laminated plate com-
posed of a group of thin sheet iron stampings

or lamina of different radial widths and of
pound plate.

ings, Figure 1 shows in vertical section, and

Fig. 2 in plan, a double acting electro-magnet
‘the core of which is built up of compound
- laminated  plates. ~ Fig. 3 is a plan of the
core alone, showing the sector shaped plates
of which it is composed.” Fig. 3*'is a front
view of a holder for such electro-magnet.
Hig. 3" shows ‘a single sector shaped plate.

Kigs. 4, 5, 6, 7 and 8 are detail views of

dratw-
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stampings for forming a single compound |
P & sing ound

Fig. 10 a plan or top view, and Fig. 11 an
underside view, showing a laminated arma-

Fig. 9 is a vertical section,
_ -

ture constructed according to this invention, -

parts being removed in Fig. 11." Figs. 12,

13, 14 and 15 dre detail views of stampings
{ Tor forming one of the compound sector

80

shaped laminated plates for such armature.
- Referring to Figs. 1 to 8 inclusive, ¢ and b

are the inner and outer parts of the laminated |
pot shaped magnet core arranged. concen-

g5
together at ¢ so as to form the annular spaces
d and e for the magnet windings f and 1,

trically one within the other and connected

the said core being formed of a-number” of

in plan (Fig. 3), and are secured around a

central tubular support ¢. . In thig construc-

1ron plates that are of sector shape as seen

90

tion of double acting electro-magnet, each

sector shape plate @, b, ¢ for the magnet core
may be compound or laminated and com-
posed. of five stampings, hereinafter called ¢
Tor distinction A, B, ¢, D, K.

which is'the widest, comprises (see Fig. 4)

895

Stamping A,

mner and outer longitudinal members a and

b joined together by an intermediate trans-
verse member ¢; B stamping (Fig. 5) is of
similar shape to A but the inner member a

100

18 of less radial width than that of A; ¢ (e,

) comprises the outer longitudinal member

b with the transverse member ¢ only; D (Ihg.

7) 15 sumilar to O but the transverse member

¢ 18 of less radial width than that of ¢; and
K (Kig. 8) consists of & single outer longitu-
dinal member . Each of the stampings B,

105

U, D and E may be cut down from a stamp--~

| g corresponding to A The inner edges of 110

60
the required shape to form the required ¢om- =
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2.

all the A. stampings may be suitabl y formed,
s ior e\:&mple with notches 2, or 1t may be
with projections, to admt of thmr ﬁttmﬂ? COoT-
respondingly formed coilars ¢, or it may be
annular recesses, in the central supporting
tube ¢, which may be of brass, around which
the compound plates are built up, the several
stampings being' assembled successively in
the order A to E with the outer edges in 2
commron circumferential line. The outer
edges of all the stampings may be notched,
as shown at , to receive suituble bii dmﬂ'
means to hold the compaund plates firmiy in
P(}fﬂtwn around the central support g The
nding ieans may convenientiy consist. of
wire m, Tfor ex .;unple steel wire, wound around
hut 111‘;111{11;?({ as by nmtmml 7, from the
compouud plthob andd having its mn‘"ﬂlutmm
afterwards soldered tr:ﬁr(‘the The ends of
the longitudinal members @ and b of the
plates may, u-:hr:mf ageousty ) as shown, be of
truncated wed
sitely bevded '{m o8 0 and p
outer portions a and b .L}i[
end thereof.

A laminated core bwilt up as. described
as shown, conveniently be held m A
tubular holder ¢ of non-magnetic metal, for
exainple gun metal, ns ovided at one side with
luf“s P oor {lqmwlont means to admit of its
pemg secured, as by boits or serews, to a
quppmt and siit at the opposite side at g'
and provided with perforated tugs  for the
reception m one or more bolts ¢ to adimit of
its being firmly ciamped nround the cove.
The tuhulm holder ¢ may be pmvnlmi with
additional lu'm woav anfrg{l nt right angleg™
the ot hers, and hr*f‘;‘vnlod with serew tmmﬁ@-
holes v for the reception of rods, pillars or
othier attachments. The holder ¢ may be
insulated from the magnet core, for example
by varnish or enamel.  The two windings 7

on the inner an:d
the core at each

Cand £ for the (‘l(‘{h{}—jﬂﬂ&il’i{‘u are, s hm‘em

45

o(}
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enaeh

before stated, arranged i the two annular

spaces d and e formed in the core by the con-

struction desceribed, at each side of the con-
tral transverse mem formes
T Uhai*«
w of msulating material, for M.ﬂmulv of viii-
canized fiber, are or mayv be p!ai(m‘ between
vimﬁnﬂy an the core.

- Asmgle acting electro-magnet may be con-
striteted as desceribed DY suppressing thz* DO -
tions of the inner and outer lﬂ!l”‘lLH{llH‘*i'
memnbers ¢ and b of the stampings at one
side of the transverse members ¢.

The armature, or each armature, for the
elbetro-magnet. ahove deseribed, (*nmpm,m
according m,fthe example tlustr I"lt“{l 1 s,
9 to 15 nu’hwv 1 number of compound
plates x each built up of five stampings, here-
inafter called for distimetion At B (7,
'1')' L Stampings A B (Fig 12) which are
of the same radind ’{tnt th, are each formed
at one edge with s dovetail shaped projee-

» shape so as to form oppo- |

hv the trans-
Yerse members ¢ of the sta {r‘tmhm

P

of tiw two . pm]ectm% thai

808,886

i tion 6 and e.t the opnosite edge, nocar the
PP

ends thereof,

il

tions 7

vith inner and outer projec-
and 8 respectively, the edges 7%, 8*
are nearest to
each other being beveled in opposite direc-
tions to api}?(“ﬁmmel‘f the same shape and
dﬂnemmnm a5 the oppesitely beveled ends
o and p ol the magnet core opposite which
the armature is to w m*i{, the other edoes of
the “wo u,jwtmm 7-and 8 being pmazllm Lo
one arrother. nmmpmga (4, DA andd B are

see Higs. 13, 14 and 15 ;eqpmtwaﬂt,, similar
to Q.,,mnpm-tm At and B' exeept that they are

wittiout the inner nrojections 7 and are 01

difterent radial \m}ﬂ‘th
Hach m t}m stampings €' D' and Kt may
he cut down from an A! or a B' stamping.

The several stampmes are as wml led vpon a

70

disk=itke holder 9 of mm—ﬂwrmw* metal, for

example sun-metal, that is Tormed with an
annular gzmm-— 10 of dovetatl or equivalent
section to receive the eorr Oapml(mwl“ formed
projections & on the stampings, and with one
or more radial saw-cuts 11 to admii of ‘the
msertion of tae saud projections in the
oroove, the several amml}mm being worked
round to their propet positions i the holder.
The holder § 1s {mmmf with a contral boss 12
having an ann -.l
take m’rf) COTT
in the athacer

71 'i,s.z.f; ut(*he’w 14 formed
it edres of the inner m{;jutmm
on the stamping 11 and B! s as w hold the
inner ends of Hhese star Npings in piace.  the
outer ends of the sty MPINES are hei{{ in FLICL,
;N & Ut L} serewed onto the disk 9 ‘111(1 DAY -
g an mardiy extending Hange 15* at one
end 1o {"ﬂg_,_t. ¢ portiens ool
(Fig. #) sutside the outer projections 8. The
outer {‘fl_{t’“ﬂ of Lhe »-."'f:mmmﬁa should be m%h-
lnted, us for ﬁxumplv by varnish or enamel,
to prevent their being short elreuited. The
holder & with sta mpmm s fixed to a tube or
rod 16 designed to work endwise through
the central tube g 1 the miag el core (F‘sg:-‘s.

i, 2 a3,

The armature, or each armature, con-
structed desertbed, may  be  suitably
i‘*ltiti"t{‘il for the attechnient thereto 0f any
desired doeviee, For (".hl!l]i}]{‘ e Ilm"i—'“{!“”?“-»
netie disit-iike holder 8 fornang nart of the
UPDET ArIAluTe OF cap for o vertieal elecivo-
mmarnet, nisy e provided on its upper Cide
with twe apwardiy extending Hange- 17
adaantea fo hold a stee! blade or other device
boetw 4O thieti. These flanges, in the exom-
nle shoewn, are Torimed on p!n,tm 178 tiat
scrve fo hold together the two concentrie
baris of the holder 9 between whieh the an-
nular groove 10 is, formed.  The bottom
arimature may be sintlar to the upper one
hirt be provided with lugs for the zLHmhm. 1,
of =prings mi with n boss for an insulator.

A will iw abv Efrtin (he details of constmie-
ton ean be vaviovsiv modified without de-
parting from the ewsentiud teaiuras of the -

ar
eSO
(if

Tq ,f"'F'

L

1

uﬂhn 07 T)I(ﬁie(‘tl{bﬂ i3 to

iLﬁ stamping
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~ vention. Thus it is preferred to arrange the
~-compound plates of the core of the electro-

magnet and of each armmture slightly tan-

~gentially to the axis thereof in such manner
that the edges of the laming of each arma-
- ture shall extend at-a small angle across the |
~ edges.of the laminae of the core so that they
- shall' not enter one between the other when
- the armature is attracted. A
o understood that the several plates when not
 built up of stampings, may be rolled or cast
“to the required sector shape, in which case
the outer edge of greater width, if consider¢
too wide,-may, as shown. in Fig. 3", be light-
~ened by forming-a wedge shaped groove 1!
“therem, which
laminating effect.

Also, 1t 1s to be

21‘{3{)?6 will have a fuirther

~ Electro-magnets, and armatures therefor,

“constructed as deseribed; are specially adapt- |
edfor use in the construction of electro-
“magnetic switch actuating devices of the

7 kind-described for example in the specifica-

ciocco - What I elaim is:—
30 |
o0 an energizing winding and a magnetic circuit
“built up of plates having axially parallel
limbs connected together to embrace the in-
‘ner and outer peripheral surfaces and inner
end of the winding and to permit the latter
S to be inserted 1n position and removed axi-
v rally, the inner and outer limbs and connect-
~o o ing member of cach plate being of a general
cwe sector Jhape as seen in plan or eross section.
2. A laminated electro-magnet comprising
oo an energizing winding and a magnetic circuit
e built up of plates arranged around the axis of

e tion of a former Letters Patent No. 310378
S dated 6 April 1906, as, owing to the effective
~osoo2b lamination of the magnet cores and arma-
o tures, such devices are rendered very sensi-
e - ctive and rapid in operation, and magnetizing
oo losses are reduced to a very small amount.

1. A Jaminated electro-magnet comprising

“opowoo the magnet and having axially parallel limbs
0 connected together to embrace the inner and
S4B : ,
~ - winding, each of said plates being of a gen-

otiter peripneral surfaces and inner end of the

a0 eral seetor shape as seen in plan or cross sec-

s tion and co
s owidths, - a
3. A laminated electro-magnet comprising
. an energizing winding and a magnetic eircuit
S built up of plates of sector shape in eross sec-
“ o tlon arranged around the axis of said magnet

ow

mposed of stampings of different

v and each comprising a group of stampings of

55 d

- parallel limbs and others single limbs adapted -

ings.

ifferent widths some of which have axially

:,';__f":f" to be arranged mn a circumferential line with
. the outermost limbs of the first named stamp-

* s': Jaminge arranged around the axis of the mag-

oo different radial lengths, the widest member
‘having afma,lly‘ parallel free ended limbs and

i . A laminated electro-magnet having a

806,888

q

[

|

T

§

ﬁ

]

f—

5

the narrowest member a single free ended

limb arranged in a circumferential line with

the outer limb of the widest member and

|-with the outer limbs of Intervening members.
5. A laminated électro-magnet having a

circuit comprising a plurality: of groups of

70

laming arranged around the axis of the mag-

net, the several members of a group being of
different radial lengths progressing succes-
sively from the widest to the narrowest, the

75

widest member having .axially parallel free

ended hmbs and the narrowest member a

single free ended limb arranged in a circum- -

ferentialline with the outer limb of the widest

member and with the outer
vening members. |

6. A laminated electro-magnet having s
circutt comprising a plurality of groups of
lamine arranged around the axis of the mag-
net, the several members of a group being of

limbs of inter-

85

different radial lengths, the widest member

having axially parallel free ended limbs the
inermost of which is provided with means

enabiing 1t to be supported by a central car-
rier. | - | SR
- 7. A laminated
circultt comprising a plurality of groups of
laming arranged around the axis of the mag-

net, the several members of each group of

which are of different.radial lengths, and ‘a
central tubular carrier having means for sup-
porting the widest member of each group.

- 8. An electro-magnet having a core which
18 built up of a plurality of radially arranged

plates having axially parallel free ended:

limbs, and a central carrier whereon said

eléctm—m&gnet ha#ing a

90

.95

100

plates are supported independently of the

energlzing winding. )
9. An electro-magnet comprising a core
built up of groups of stampings of various

106
widths and a central carrier around the axis -

of which said groups of stampings. are ar-

ranged, the widest of the members of each

group of stampings having axially parallel

free ended limbs the innermost of whigh
limbs are supported by said central carrier
and the outermost limbs being clamped to-
gether 1In conjunction .with the innermost

| limbs of the narrower members so that the
magnetizing. winding can be inserted and re-

moved without affecting the core. -
10. An electro-magnet having a core
which 1s built up of substantially radially ar-

ranged groups of'stampings of various widths, .

and a central carrier, the widest of the mem-

bers of each group of stampings having

axialy parallel free ended limbs the inner-
inost of which limbs are supported by said
central carrier and the outermost limbs being
clamped together in conjunction with the
outermost limbs of the narrower members
so that the magnetizing winding can be in-
serted and
core. o | _

11."An electro-magnet having a coré

110

120

125 .

removed without affecting the .

130
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which 1s bullt up of a plurality of stampings
of different width having axially parallel free
ended limbs and a plurality of stampings of

olifferent width having single free ended
limbs, the latter limbs Being arranged in a

circunuferential line with the outermost mbs
of the first named stampings to form inner
and outer portions which are concentric with
one another, and means for supporting such
stampings so that the magnetizing winding

can be inserted in and removed from the in-.

tervening sipace without affecting the core.
12. An electro-magnet having a movable

disk shaped armature buiit up of plates of

magnetic material of sector shape as seen in a
plan or cross section of the armature.

13. An electro-magnet of the pot type
having a movable. disk shaped armature
bullt up of groups of stampings of various
widths arranged substantially radially and
forming inner and outer portions that are
concentric with one another and with a cen-
tral eylindrical passage.

14. An electro-magnet of the pot type
having a movable disk shaped armature
built up of groups of stampings of various
widths orranged substantially vadially and
forming inner and outer connected portions
that are concentric with one another.

15. Inan electro-magnet of the pot type, a
magnetie emrcuit comprising a plurality of
groups of won stampings of various widths,
those of full width being formed with axially
parallel free ended limbs both notehed to re-
spectively fit a central supporting device and
recelve a clamping wire, and the remainder
or narrower stampings being notched at the
outer edges alone to receive the clamping
wire, |

16. An electro-magnet core comprising, in
combination, a plurality of radially arranged
plates, a central support thevefor, an annu-

~larrecess in the several plates, which ave axi-

ally open ended, an exciting winding in said
recess, means lor clamping the plates to-
gether exteriorly independently of the wind-

386,888

ing, and a divided adjustable holder embrac-
g the complete core. ,
17. A iaminated electro-magnet cirvenit,

comprising, in cembination, groups of iron

o)

stampings of difierent widths having axislly

Faraﬂel {ree ended limbs, notches in the inner
mmbs of such stampings as are of full widih,

E
(e

a centrai support havine collars fittiny in

said notches, and means for securing the
outer edges of ail the stampings.:
18, Allaminated electro-magnet core, com-

prising, 1 combination, groups of iron

stampings of different widths having axially
parallel free ended Iimbis, notches in the inner
limbs of such stampings ag are of full width,
2 central support having ceilars fitting in the
said notches, notches in the outer edges.of all
the stampings, clamping means for insertion
m the latter notches, and o divided adjust-
able tubular holder embracing the core.

19. An armature for an electro-magnet of

the pot type comprising, in combination, a
plurality of substantially radially arranged
plates and a disk holder for said plates.

20. An electro-magnet armature, compris-

Ing, in conibination, groups of iron stamp-
ings of different widths arranged substan-

trally radially with respect tc one another,

such stampings as arve of full width having
notches m their inner edges and all the
stampings having undercut projectionsg near
their outer ends. a disk holder having & cen-
tral boss and annular collar fitting in
notches in said stampings, an annuiar recess
m its face shaped to correspond with and ve-
ceive said projections, and a passage by
which thie said projections can be engaged

09

6O

75

80

with the annular recess, and a locking ring

tor securing the several stampings in place.

-

Signed at London wngland this eleventh.

day of January 1907. _ o
ARTHUR FRANCIS BERRY.
Witnesses: '

H. . Jamzeson,
K. L. Rayps.
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