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- GEORGE*--'MSHI_NGTE)'N "HENRY, OF NEW YORK, N.Y., ASSIGNOR OF ONE-THIRD TG

| No.90487L . -

1ng at New .York, 1n th _
York and State of New York, have invented

' HENDERSON P. CHILDRESS AND ONE-THIRD TO JORN L. LEQUIN, OF NEW YORK, N.V .

- ELECTROMAGNET.

ERA 'Speciﬁca,tiqn of Letters P_a,teht. -

e App_‘ii'_éation _ﬂliajd"klulg 31, 1907.. Serial No. 386,480.

To_all whom it may concern: .
Be it known that.J, Groree. WASHIN GTON
IlEexnry, a cit
New York, in the county of New

O
L J

‘a new and useful Electromagnet, of which _ _ _
‘ v 1 yided with an ear 17 located between the

et i S —T——

- the following is a specification.

.~ One of the important objects of the pres-
ent invention is to provide a novel, simple
and powerful magnet, in which the increas-
ing power of the armature due. to its ap-
- proach to the poles of the ma '

1 & ™

by the change of leverage of the operating

net " remains. substantially

. ‘member actuated by.said-armature, so that

the operating power developed by the mag-
net - ren ntially. constant during
the entire movement of the armature.

A further object is.to.provide a novel con-

30

~ .tions; thus greatly simpli

Ly

ing the structure.

Still another object is to provide novel

‘means for cutting.down the amount of cur-
.. rent. flowing through. the magnet
.25

armature has been attracted thereto,

. waste of electrical energy is prevented, while

35

~ of the armature and operating lever.
" is a diagrammatic.view illustrating the cir-
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Fig. 2
“through. Figs.3 and 4 are respectively cross
sectional ‘views. on, the line. 3--3
of Fig. 1. Fig..5 1s a detail sectional view

showing the means for breaking the short

culfs. .

sufficient is utilized to hold the armature.

The preferable embodiment of the inven-.
tion is illnstrated in the accompanying draw-
ings, wherein, . o T
1 is a side elevation of the magnet.

Flg hnre

is a longitudinal sectional view there-

-1

and 4—

circuit. Fig. 6-is a detail perspective view
Ifig. 7

-+ Similar reference- numerals designate. cor-
responding parts in all the figures o f the
drawings: .- - o . .

- In the embodiment illustrated,-an electro-
magnet is employed. that has. a  horse-shoe
laminated: core, the plates 8. thereot being
‘held together by rivets 9 or other suitable

- “fTastening means. Flat: coils 10 are located

. on the arms of the core, and abutted against.
50 .01, the
" .core plates. Spaced poles 12 project irom
~ the: eoils, and include retaining O
Jaminee 18-and 14 riveted respectively to the

55

-

fplates 11 seeured: to the op P.OSite SidﬁS, of the

ting against the ends

onet is resisted

after an-
whereby

plates or

of the core plates, and abut-

a citizen of the United Statés, resid- |

1

of the coils, as illus- | ture a

. that the plates or laminee 13 project bey
‘the ends of the core plates 8, thus forming

| into and out of
operating lever 20 .1s p

‘beyond the encs of the core

outer arm. of the lever

maintaining the coils against detachment.

~ Patented Nov. 24, 1908. .

| trated in F1gs 3 and 4, ‘thus effectively

Tt will be observed by reference to Iig: 4

4

+
[
'

ears 15, and a laminated armature 16 1S pPro-

ears 15 and pivoted thereto, as shown at 18.
The armature is substantially in the form of
a half disk, and coacts with both poles, oper-
ating in recesses or cut-away portions 19,
formed 1n the opposin
It is to be noted'that the cut-away portions

nd.

60
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osing edges of the poles.

provide convergent inner walls to the poles

of the magnet, and that the- coacting con-

vergent edges of ‘the drmature _
| engagement therewith., "An
0 is pivotally connected as
shown at 21 to the free end ox the armature

and operates ~between  guide —flanges- 22

70

are movable.

75

formed by the extension of the siae plates 14

_ the plates. Said
ends are preferably rounded shightly, as

illustrated at 23, and the lever has a rocking
bearing or shiftable fulcrum 24 upon the
rounded ends. LT T e T

A bracket 25 is secured to one end of the
magnet, and a resistance coil _
thereon. An electric civeuit 27, which in-
cludes the coils 10 and resistance 26, ilso 1m-
cludes a suitable source of electrical energy
08 and a suitable circuit controlhing ‘device
99, the latter -parts being illustrated dia-
orammatically in Fig. 7. “A short circult
around the resistance 26, includes the coils

30

coil 26 iz mounted

85

90

10 of the magnet, the source of electrical

energy 28 and a circuit closer 80. This cir-

cuit closer consists of relatively movable

contact elements 81 and 32; the terminals of
which are normally in engagement. -1he
20 operates between

95

the contact®elements 31 and. 32, and carries

an ‘insulator plate 83 that 1s
fween the engaging terminals of said ele-
ments to separa
short eircuit. - A
" The operation of this device is substan-
tially as follows. With the parts, as 1llus-

trated in Figs. 1,2 and 7, if the circuit 27 is

closed, ‘the current will pass’ through the

short circuit and through the coils of the .

magnet. Thus said magnet will ‘be ener-

te them, and thus break the

movable: be-

100

105

oized, aud the armature 16 drawn toward thy

poles. It will be evident that as said arma-
e approaches the poles, the'-pQWef*thereof 110

-



£

will be mcreased. During the initial move-

- ment, the fulerum 20 will be at a compara-

tiveiy great distance from the armature, but

- as sald armature moves toward the pole, the

fulcrum will shift toward the armature.
Consequently ‘as the power of the armature
Increases, the power arm of the lever de-

- creases, while the load arm of said lever is

1.0

15

20

lengthened. The result is that the power

delivered at the free end of the arm 20 re-
mains substantially constant throughout the
movement of the armature. As said arma-

ture approaches the limit of its movement,

the insulator plate 33 will pass between the
engaged terminals of the contact elements 31
and ‘32. Therefore the short circuit being
broken, the electric current will have to
traverse the resistance 26, reducing the
force of said current to a point at which it
1s only sufficient to hold the armature 16 to

‘the magnet. Thus a simple and practicable

magnet 1s provided, the power of which re-
mains substantially constant, as already de-
scribed, said magnet being provided with

means for cutting in and out resistance for

the purpose of preventing waste of current.

Moreover, in this structure, the pole plates |

13 and 14, beside adding to the mass of the
poles, constitutes retaining means for the
colls, as well as connections and guides for
the armature and lever. |
IFrom the foregoing, it is thought that th
construction, operation and many advan-

tages of the herein described invention will |

be apparent to those skilled in the art, with-
out further description, and it will be under-
stood that various changes in the size, shape,

-~ proportion, and minor details of construc-

40

tion, may be resorted to without departing
froin the spirit or sacrificing any of the ad-
vantages of the invention. |

Having thus fully described my invention,
what I claim as new, and desire to secure
by Letters Patent, is:—- ,

1. The combination with a magnet, of an
armature cooperating therewith, and a lever

- having a shiftable fulcrum separate from

20

60

6a

the armature, said lever having a movable
connection with the armature that is sepa-
rate from the fulerum. -

2. The combination with a magnet, of a

swinging armature codperating therewith, a |
lever having a"shiftable fulcrum separate

from the armature, and a connection be-
tween said lever and armature that is sepa-
rate from the fulcrum and constitutes means
for transmitting motion from the armature
to the lever. . , o

3. The combination with a magnet, of an
armature operated thereby, a bearing, and a

lever pivotally connected to the armature
and having a.curved fulerim portion that

rocks upon the bearing. =~ |
4. .The combination with a magnet, of an
armature codperating therewith, and a lever

*

- ends, and a pivotal connection between the -

904,871

having a rocking fulcrum bearing and a piv-

otal connection with the armature that 1s

separate from the fulcrum bearing.

9. The combination with a magnet, of a
SWinging armature codperating therewith, a
lever having a rocking fulcruin between its

armature and one arm of the lever. ,
6. The combination with a magnet having
spaced poles, of a lever fulecrumed on one

pole, and an armature movably mounted on

the other pole and having a movable connec-
tion with the lever.
{. The combination with 'a magnet having

spaced poles, of a lever having a shiftable

L
L]

fulcrum on one pole, and an armature CO-
acting with the poles and connected to the
lever. |

8. The combination with a magnet lraving -

spaced poles, of a lever having a rocking
hearing on one pole, and an armature ca-
acting with the poles and pivotally connect-
ed to the lever. |
- 9. The combination with a magnet having
spaced poles, of a lever fulerumed between
its ends on one pole, and an armature p1vot-
ed to one of the poles and to the inner end
of the lever. ‘

10. The combination with a horse shoe
magnet, of a lever fulcrumed on one pole of
sald magnet, and an armature pivoted to the

- other pole and pivotally connected to the

lever.
11. The combination with a horse shoe
magnet having spaced poles, of an armature

pivoted to one pole and operating between.
sald poles, and a lever having a shiftable

fulcrum on the other
the armature.

12. The combination with a horse - shoe
magunet havin
convergently. disposed inner sides, of an ar-
Inature operating between the poles and hav-

pole and connected to

spaced poles provided with .

90

90
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Ing convergent opposite sides that are mov-

able into and out of coaction with the con-
vergent inner sides of the poles, and a lever
connected to the armature and having a
shifting fulerum. |

13. A magnet including a horse shoe core,
the poles of which have their opposing por-
tions cut away forming convergent inner
walls, and an armature pivoted to one of the
poles and coacting with both, said armature
operating in the cut away portions and en-
gaging the inner walls. -

14. A magnet having a laminated core
provided with a pole, certain of the laminse
of the core being spaced apart by other

‘laminz and projecting beyond the edges of

said other laminz to form spaced ears, and

15. A magnet having

of the core being .spaced by other laminee |
i and projecting beyond the ends of said othér’ 13¢

110

115

120

125

an armature pivoted to and between the ears.
a laminated core
provided with a pole, certain of the lamingr




Eﬁmmw to form guide flanges, a lever OPBI'at"
ing between the flanges and against the ends:

--of the lamins between the same, and an 'ar-

‘mature connected to
~with the magnet.

- provided with a pole, certain of the plates of

-.16. A magnet havilig a laminated cjdi'é

o ~ the . core projecting beyond the others to
- form guide flanges, the plates between hav-

10

coacting with the magnet

T

920

s

| ~ bearing between the platgs}

. 17. A horse shog ma _
~ nated core provided with spaced poles, cer-

~lain of the plates of the coré projecting be-
~:7. yond the ends of the others to form ears
and guide flanges respectively on the ends |
of the poles, an armature. pivoted to the

‘their ends curved to provide a bearing,

' and connected to
the lever. B

. ears, and a lever having a shiftable fulcrum

- between the
~ tures. S _ Lo

~ 118. A magnet including a core
' e.core, and plates

- secured. to opp _ |
constituting parts thereof, said plates also 1S 0] armatur
| acting with the poles of the magnet and

.. _ having a
pole, a coil surrounding the.
osite sides of -the-pole and

“constitufing retaining means for the coil.

30

~19. A magnet including a core having a

pole, a coil surrounding the core, plates. se-

~cured to. opposite sides of the pole and con-

stituting parts thereof, said plates also con-
~ stituting retaining means for: the coil and

.35

projecting beyond the end of the pole form-
ng ears, and an drmature movably mounted

- on the ears. o , -
. 20. A magnet includihg a core having a

. pole; a coil'surrounding the’core, plates se-

" -cured to opposite sides of the pole and con-

stituting parts thereof, said plates also con- |
- stituting retaining means for the coil and

. projecting beyond the end of the pole form-

1ng spaced guide flaniges, a lever operating |
. between the flanges, and an armature coact-
5.ing with the magnet and.connected to the

=
L]
. L

i .

) Lo .
. .

S e
the lever and coacting

ver having a shifting fulerum on the
and an armature

magnet Hﬁviﬁg.',a;zdla,mif |

lever and pivoted to the arma-

l'
. stituting retalning means fgr.

.
r

l

Tl

circult when
‘magnet.

ture, an electric cireuit including

' closer comprisi
‘clements norma
| insulator operate

. 1n the presence of two witnesses,

. '21: A horse shoe magnet indudmg a lami-
nated core having spaced ‘poles, coils sur-

&

rounding the arms of the magnet, plates

secured to opposite sides of the pole and con-
the coils, said -

plates projecting beyond the ends of the poles
forming respectively spaced ears and spaced
guide flanges, an armature. pivoied to and
between the ears, said armature’ coacting

73

| with the poles, and a lever having a shiftable
n between the guide flanges and pivot- -
- ally connected to the armature.;

fulerum

22, The combination with.a j";'ma-'gnet in-

cluding 2 horse shoe core and coild mounted

on the arms of said core, of an armature co-
operating with the poles of the magnet and

piyoted to one of the same, s lever fulerumed

50

85
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on the other pole and pivoted to-the arma-

ture, an electric circuit inct
and said coils, a short cirduit ‘a
resistance including the coils; and a circuit

ding resistance
it ‘around the

65

closer operated by the lever upon'the short

the armature is operated by the

23. The combination Wlth ‘2 .magnet in-
cluding a horse shoe core and cols mounted
on the arms of said core; of an,armature co-

pivoted to one of the same, a lever fulerumed

T3

on the other pole and pivoted to the arma-

‘resistance

and said coils, & short circuit around the

resistance including the coils, and a circuit
' g relatively movable contact.
g n 'e&xgagément,_ and an -
| by the:lever and movable
petween the -contact elemerits to. separate

hem when the armature is operated by the
In testimony, that T claim the foregoing as

80
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my own, I have hereto affixdd my signature -

" -

. GEORGE WASHINGTON HENRY.
' M. E. Nesror,
“JorN C. KnigaT.
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