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To all whom it may concern!
De it known that [, Joux .
citizen of the United States, and a resident

" of the borough of Manhattan, in the city,

-t
[}

4(

county, and State of New York, have in-
vented certain new and useful Tmprovements
in Electromagnetic Apparatus, ot which the
following is a specification. o

My invention relates to electro-magnetic

apparatus of the type adapted to be operated

by alternating current, and particularly to,
“apparatus of this character adapted to con-

trol such devices as a pin-valve for pneu-
matic apparatus, the armature or - movable
member of a relay device, or similar mecha-
nism. R ’
An object of my invention is the provision

of apparatus of this character which will op-

erate with a minimum amount of chattering,
and with

power for a given consumption of cnergy.

T will déseribe one form of apparatus em-,
bodying my invention, and then point out

thie novel -features thereof in claims. R

In the accompanying drawings, Figure 1

is a view showing in side elevation, partly
seetioned, one form of electro-magnetic ap-
paratus embodying my tnvention., IFig. 2'1s

¢ Liew showing in end elevation, partly see-

tioned, the apparatus shown in Fig. 1. Fig.
3 is a view similar-to Fig. 1, but shoWwing
the paits of the appavatus in their cldsed
or energized  pdsitions, Fig. 415 a sectional
view on the line 4--4 of Fig. 3, and Fig. 5
is a sectional view on the line 535 of Fig. 1.
Fig. 6 is a view showing an application of

an_electro- magnetic: apparatus embodying:
my invention to the operation of the arma-.

ture orr movable contacts of an electrie relay.
Fig. T is a view showing the application of

~sueh an apparatis to the operation of a pin-
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valve for pnenmnatie apparatus. Fig. 81s a
View showing in detail certain, mechanical
features of the apparatus shown in the pre-
ceding views. ’ ST :
Similar reference characters refer to sini-
Jar parts thronghout the several views.,
Referring now to the first five figures. of
the drawings, the numeral 6 designates an
inclosing cover of aluminum, glass or other
suitable material, 7 represents the upper
end of u frame formed by its union with
Tottom plate 8 and the uprights 9. On the
Tower end of the frame is a stud 8, for secur-
ing the cover 6, The two supporting brack-

P. CoLEMAX, 2 |

_ported. as shown in Fig.

‘have relative movements,

a maximum amount of holding:

tween the two brackets 9, 9,

ets 9, 9, are held in place by means of serews
10 which pass through the base plate portion”
8 of the frame. These hrackets extend np-

‘ward to-the top-plate 7, to which they are

seenred by means of serews 11, as shown in

Fig. 1. . Monnted between the two brackets

‘This coil is sup-.
on shoulders 13
formed by slightly flaving ont the upper
edges of the weblied portions of the brackets

9. 9, is a solenoid. coil 12,
[$)

-

9, 9: and the coi] s further: held seetirely

in place by means of bolts 1+ passing he-.
tween the two uprights of the supporling
frame of the upper portions of the brackets
9.9, as shown in Figs, 2 and 5. 15, 15, desig-
nate two armatures which are mounted’ to
One armature,
may Dbe stationary and the other pivatally.

‘mounted to have movement velatively fo the
stationary one, or-both may he pivofed.  As

here shown Doth are pivotally mounted he-
The armatures
are preferably of soft iron and Kuinated.
Each of these armatures in the foim: hevein
shown, comprises an_upright hody portion

and three horizontally disposed ayms, the
Qatter being designated. in thie drawings,as

a, b and e. Of thege arnis. the arms « sérve:
as supports for the pivot pins 17, while the,
arms-§ and ¢ perform the funetions of pole-

pieees, and for “this purpose are each pro-.

vided with a “shading-hand .’ or short-cir-
cuiting coil 16 comprising a_band of copper
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ot other good eleetrical conductor passing’ .

around approximately ‘one-half of the area
of the face of each of these pole-pigees. Th

arrangement is clearly shown in Figs, 1 ana,
2. The object of thése shading hands is to
prevent as far as possible {he total detin-
ergization of the pole-pieces’ during the pes

The shading-bands preferably “oxtenit onf-
ward a-small distance from the faces of the’
pole-picces as shown, for the purpose of pies

C contact of the iron of the
are.in their”

venting the actual
two armatures when the latter

“energized or elosed positions.

The armatares are so arranged that ‘the

“pole-picees b enter- the hole of the solenoid -

coil 12, while the polepicees ¢ pass above
the coil 12 and meet at o gredter radins from,
the point of piveting 17. The upper cdges
ol pole-pieces™h o are. heveled “ax also the
shading-bands 16 on these pole-pieces . -us
shown in Iigs: 1 and’2, Tor the purpose of

Yo

<
or -

riods of reversals of the alernating cyreent,
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avoiding interference with the interior str-,

face of the coil 12. It will be noted in Figs.

1 and 8 that, the adjacent ends.of the legs | p s, B; 2
‘excessive pressure is avoided on the device
“to be operated, and some range is provided

or bearings a are so. shaped that whien the
armatures  are “closed” or drawn together
until their pole-pieces'd and :¢ are in.con- |
tact respectively, as shown.in Fig. 3, there is
an’ opening: or.air-gap, between the ends of
the bearings @ at the point 18. When, how-
ever, the armatures are"permitted to - fall

‘apart by rotation on their pivots, this air-

gap 18 becomes smaller until the bearings a
come: into' contact at that: poirit,-and ‘the ar-
matures are.then held in the.positions shown
in Figol, o0 05 wohe i n

“ ~Having thus’ de5cribed: the essential ‘ele-
~ments-of the electro-magnetic apparatns em-

bodying my invention, I will explain’ the op-

eration’ of 'thig’ appamt‘ﬁs,gand will then de-.
seribe’ a means o “adapting it to the per--

~ formance of work.-

-25

" fect, an 'opening’ of the circuit: at that point |
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- the pole-pieces’ b a1

“As hereinbefore explained, the arnatures
are so’shaped ih-the ‘portions ‘adjacent. to.
their pivots.as to normally form a closed
magnetic circuit at tlie point 18, and-to ef-

when: the armatures . have  assumed “their
closed ‘or energized ‘positions ‘as showm in:
Fig.’1. When an-electric current is passed
through ‘the coil: 12 2 magnetic flux is de-
veloped  through “the - center pole- pieces b
and ‘the pivotedarms & of the armatures.
Under 'the influence .of this flux ‘the arma-
tures are drawn: togéether, opening the mag-
netic ‘circuit. at ‘the ‘point 18 and: bringing

15_ ¢+ into-close relation
respectively. “The effect of this clesing ‘to--

- gether of :the armatures is to -establish a

40

magneti¢ circuit-of relatively low reluctance
through ‘thé _center ‘and ‘upper pole-pieces b

 and ¢, 'at the same time making the. reluc-

tance relatively high in the path originally

“taken by. the flux through’ the center pole-

.. pieces ' and ‘the bearings a. Consequently

45

the preponderance of miagnetic flux will take

" the upper path, and_ this path being at a
-large radius: from the- point. of support of

the armatureés, a greater holding power or

" torque’is obtained than is possible, when the

50

magnetic flux is caused to flow alwaysin.the.

."same path. Likewise there is a relatively.

55,
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small “tendency, to “chatter”. for: a  givel -
amount of energy in' the coil'12, o
" Referring againto the'first five figures, I
will describe a means for utilizing the move-
ments ‘ofthe' eleetro.-magnetic ‘apparatus-
hereinbefore described, for the performance
Of WOI‘k. Lo PRI O S S :';,"'1‘ Lo
_ The numérals 19 designate four : vertical

links' ?ivo’td]ly‘ secured to the armatures 9;
«

9 ‘as"shown particularly im Figs. 1 and 2;-
Mounted at the upper ends of these links is
a flat flexible plate 20 of thin bronze or dther
snitable flexible material, to the center of
which is -secired @ rod 22 throught which

‘porting base 23.

084,748

motion is transmitted to any device which

is to be operated by the electro-magnetic ap-

paratus. By means of this flexible plate 20,

for wear in the latter and in the connections
without readjustment of the parts. The
flexible plate: 20 is preferably connected
with the vertical links 19 in a manner simi-

‘lar to that shown in detail in Fig. 8. Re-

ferring to this view it will be seen that ver-
tical slots 23 are cut into the upper ends of

‘the links 19, and -that blocks 21 of cold

rolled steel or other suitable material turned
down near each end to fit the slots 23, are
riveted to the plate 20 at or near the ends
of the plate. 'The plate 20 may therefore

ing it,"in case of: necessity, to disassemble
the 'afparatus.' L :
Referring to Fig. 2, I have here shown

two terminal posts 24 fitted to the cover por- -
tion T-of the inclosing case, by means of
“which: electrical connections may be led to
" the solenoid coil 12.: h
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easily be removed from the links 19 by rais-. -

90’

Referring now to Fig. 6, I have heve -

shown an application .of an apparatus em-
bodying ‘my invention to the operation of

the armature or movable-contacts of an elec-

tric'relay device.” 6 designates as before the
inclosing ¢ase which, for this particular ap:
plication, is-preferably provided with a sup-
The operating rod 22 is
for this application pivotally secured to the
flexible plate 20, and again pivotally secured
at its-upper end to a pivoted armature-26

_earrying contact fingers 27, The arrange- .

ment. of the contacts, contact fingers, termi-
nal posts, etc., of a relay device of this type
is too familiar to require further descrip-
tion. :

Reférr.ing.now to Fig. 7,1 have here shown.
the application of an apparatus embodying

95
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my invention to a “pin-valve” device for. ..’

pneumatic apparatus. 28 designates a pin-
valve,which isshown as heing raised bymeans

of therod 22 for the admission of air or other .

fluid from the inlefyto the cylinder or other

place in ‘which the fluid is désired. - When

the upward pressure on the rod 22 exerted

by the electro-maguctic apparatus below is"
released, the valve 28 is moved downward
by gravity and by fluid pressure to-close the
' connection between the inlet and the cyl-
inder; and to-open the connection between
‘the cylinder an

the exhaust. '
Having thus described my invention, what
I claim is: . ' ¢

~ 1. An electro-magnetic apparatus having
in combination, an . energizing coil, two
armatures pivotally mounted to have rela-
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tive niovements and adapted to be excited

by said coil and having two paths for mag-
netic flux, one of suid paths being at a small
radius from the pivotal points and having

130
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4 being at a large radius. from the

984,748

the lower reluctance of the two paths when

_t"a armatures are open, a’ndlﬂle othér path.

being at a large radius froin the pivotal

‘points and having' the lower reluctance of

the two paths when the armatures are closed.
2. An electro.- magnetic apparatus com--

prising an energizing coil, two armatures|:

pivotally mounted, to have relative move-
ment, and -two pafhs for magnetic flux
through said armjatures, one. of said paths
being at a small radius from the pivotal

‘points and adapted to be energized when the

armatyres are open, the other of said paths
ivotal
points. and adapted to_be energize
the armatures are closed. '

8. An electro-m‘agne,tic'appafa.fus com-

- ‘prising an energizing coil, and two arma-
tures pivotally ‘mounted to have relative

20
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30.

_ gized positions.

movement . provided with arms adapted to
form two magnetic paths through said
armatures at different radii from the piv-.

otal points for magnetic flux induced by, said

coil, the path at the smaller radius having
the lower reluctance of the two when the
armatures ave in their open or deénergized

’ Fositions,-and the path at the greater radius
i

aving the lower relnctance of the two when
the armatures are in their closed or ener-
4. An electro-niagnetic device compris-
ing an energizing coil, and. two pivetally

- mounted armatures, said armatures being

35

adapted to

rovide two paths. for magnetic
flux at di

erent radii from the pivotal

- points, the path at the smaller radius being

‘energized to move the armatures to their
closed positions, and the path at the larger

when ;

raﬂihs beiﬁg energized to hold the armatures .

in their closed positions,

5. An electro-magnetic apparatus having

in combination, an energizing coil, two piv-

‘otally mounted armatures each having two

ole-pieces, the pole-pieces of one armature
geing opposite the corresponding pole-pieces
of the other armature, said armatures hav-

ing two-paths for magnetic flux, one path
‘being through the parts adjacent the pivotal

points, ind one set of pole-pieces, said path
liavings-the lower reluctance: of the two
paths*when the armatures are ‘open, - the
other path being through the two sets of

of the two paths when the armatures are
closed. - S

6. An electro- magnetic apparatus com-.

prising an energizing coil, two pifotally
mounted armatures, projecting arms carried
by said armatures adapted to provide two
paths through said armatures ‘at different

radii from the pivotal 1]zoints for the mag-
t

netic flux induced by the coil, the path at
the smaller radius being energized to move
the armatures to their closed position, and
an air gap in the said path opened by the
closing of the armatures whereby the pre-
ponderance of flux is transferred to the path
at the greater radius for holding the arma:
tures in their closed positions.

In testimony whereof, I have signed this

JOHN P. COLEMAN.
- C. C. WaiTE,

. James CHALMESRS, JT.

_ Witnesses:
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pole-pieces and having the lower reluctance --
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specification in the presence of two .sub-
scribed witnesses, '



