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This invention relates to improvements in
electromagnetic power devices or motors
and more particularly to such motors as are
utilized in operating fluid pumps. )

5 It is among the objects of the present in-
vention to provide a safe and efficient elec-
tromagnetic motor of simple structure and
design, forming a compact unit. , '

A further object is to provide a substan-

10 tially enclosed electromagnetic motor so that
when the motor is utilized in connection
‘with a fuel supply pump for an internal
combustion engine or other work device
using explosive fluid as.a propelling means,

15 the danger of fires or explosions due to

leaks in the pump will be practically elimi-

nated. :

Turther objects and advantages of the
present invention will be apparent from the
tollowing description, reference being made
to the accompanying drawing wherein a
preferred form of embodiment of the pres-
ent invention is clearly shown.

In the drawings:

Fig. 11is a longitudinal section taken along
the line 1—1 of Fig. 8. The reciprocative
element or piston in this figure is shown in
the normal unattracted position. :

Fig. 2 is a sectional view similar to Fig.
1 the piston however being shown in the at-
tracted position. .

Fig. 8 is a transverse section taken along
the line 3—3 of Fig. 1.

Fig. 4 is a detailed fragmentary view of
the circuit interrupter.

Fig. 5 is a detail view of the method of
anchoring one end of the movable contact
element of the circular interrupter.

Fig. 6 is a diagrammatic view showing the
-electrical circuits of the power device.

Referring to the drawings the motor is
shown comprising a cylinder 20 constructed
of any suitable non-magnetic material. A
reciprocative element or piston 21 made up
of any suitable magnetic material is con-
tained within the cylinder 20. - The one
end of the cylinder is screw-threaded to re-
ceive a cap 22 which is provided with a re-
duced threaded portion 23 forming a nipple
to which may be connected a delivery pipe
not shown. A gasket 24 is interposed be-
tween the cylinder 20 and the cap 22, to
eliminate a fluid leak at this point. The
passage 25 formed in this cap provides com-
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munication with the interior of the cylinder.

The magnet winding 26 adapted to oper-
ate the magnetic piston 21, is mounted on
and surrounds a portion of the cylinder 20.
Each end of the coil or winding is provided
with an insulating end cover 27, one being
termed the upper end the other the lower
end cover. A casing 28 made of any suit-
able magnetic material surrounds the wind-
ing 26, the ends of said casing projecting
beyond the insulating end covers 27 of the
winding. :

Referring particularly to Fig. 1 and Fig.
2 a metal end cover 29 is provided at the
lower end of the motor, said end cover be-

ing in turn provided with a central, hollow, 7
. projecting portion 30, termed the core and

which exfends partly into the cylinder 20.
The end of this core is conical shape and is
provided with a plurality of slots 31. A
non-magnetic receptacle 32 is carried at the
inner end of this core, said receptacle sup-
porting a pin 33 which forms an abutment
member for one end of a coil spring 34.

A nipple housing 35 is secured to the end
cover 29 by means of studs 36, one end of
said studs being embedded in the insulating
end cover 27. Gasket 37 is interposed be-
tween ‘the nipple housing 35 and the end
cover 29 to eliminate fluid.leaks at this point.
A passage 38 formed in the nipple housing
85 communicates with chamber 39 formed

Dbetween the nipple housing 35 and a valve

seat housing 40. The latter is provided with
passage 41, at the one end of which there
is positioned a check valve 42. A cage 43

is adapted to hold the check valve 42 in

aligned position with its slot on the valve

housing 40. The nipple housing 35 is pref-

crably made out of non-magnetic material
as well as the valve seat housing 40.

The piston 21 has a central longitudinal
channel 44 with a restricted neck portion 44*
and a funnel shaped end 45 conforming with

_the conical shaped end of the core 30 with

which it is contiguously arranged. In the
upper end of the longitudinal passage of the
piston there is provided a check valve 46
mcluding a valve seat plate 47. Interposed
between this valve seat plate 47 and the abut-
ment member 33, is a coil spring 34 which
normally maintains the piston in the upper
position as shown in Fig. 1. - The piston is
provided with a plurality of circumferential
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grooves 51 spaced apart. The function of
these grooves will be described hereinafter.

The length of the piston is so determined,
that when the upper end thereof engages
with the cap 22 or more specifically the gas-
ket associated with said cap, the funnel
shaped end 45 of the piston will be a prede-
termined distance away from the conical
shaped end of the core 30.

The casing 28 is provided at its upper end
with a metal end wall or cover 48, fitting in-
side said casing and resting on the upper in-
sulating plate 27. This end wall or cover
has a cup-shaped extension 49 greater in
diameter than the cylinder 20 but less than
the diameter of the casing 28. A crimped
portion 50 is so formed in this end cover as
to snugly fit about the cylinder 20 provid-
ing a rigid support for the casing at this
point. Interposed within the space between
the cylinder 20 and the cup shaped exten-
sion 49 there is a floating armature 52 whose
inner surface is providea with a plurality of
circular grooves 53. The floating armature
52 is so formed and mounted that it may
readily slide along the cylinder 20 inside the
housing portion 49.

The means for controlling the operation
of the magnet winding 26 comprises a circuit
interrupter including a movable contact arm
60 and a stationary contact 61. As shown in
the Tigs. 3, 4, and 5 the movable contact arm
60 is horseshoe shaped the ends thereof be-
ing secured to the metal end cover 48 by
means of rivets 62. The contact arm 60,
is held in spaced relation with the cover 48
by means of spacing collar 63. The contact
arm 60 carries a contact element 65 which is
adapted to engage with the stationary con-
tact 61 carried on the U-shaped bridging ele-
ment 66 which in turn is thounted on but in-
sulated from the end cover plate 48. The
movable contact arm 60 is provided with op-
positely disposed, inwardly extending ears
67, which extend through openings 69 in the
housing 49, into the space between said hous-
ing and cylinder. The inner end surface of
the floating armature 52 engages these ears
67 and due to the resiliency in the contact
arm 60 the floating armature 52 will normal-
ly be maintained in the upper position by
means of said contact arm.

The one end of the coil is designated by
the numeral 70 and projects through suitable

_insulating collars to the. outside of the pump.

It is adapted to be connected with one end of
the source of electrical energy shown to be
a storage battery 71 in the present draw-
ing. The opposite end of the winding which
1s designated by the riumeral 72 is connected
with the rivet 78 which is insulated from the
DPlate 48 but in electrical connection with the
contact carrying portion 66.  -The movable
contact 4s has. beer wmentioned before, is

grounded: to the plate 48.
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Referring to Fig. 6 in the operation of
the device when the master controlling
switch 80 is closed current will flow from
the source of electrical energy, 71 across
said switch through wire 70, winding 26,
through end 72 of coil to rivet 73, across the
contacts 61 and 65, which are normally
closed when the motor is starting operation,
through the movable contact arm 60, back
to the battery via the ground connections.

. Current flowing through the winding 26

‘will energize the core 30 thus tending to

create a magnetic path which is as follows:
through the core 30, end cover 29, casing
wall 28, end cover 48, housing portion there-
of 49, across the gap to the floating arma-
ture 52, through the non-magnetic cylinder
into and through piston 21 and aoross the
gap formed between the end of the piston
and core. The piston will now be attracted
by the core 30 and be caused to move to-
ward said core against the éffect of the
spring 34 to maintain said piston in normal
position. Any fluid that might be within
the chambers formed inside the core and
piston will cause the valve 42 to be forced
onto its seat while at the same time the valve
46 will be opened, thus the reduction of this
space in these chambers due to the approach
of the piston to the core will transfer a por-
tion of the fluid in these chambers
space above the valve 46,

The downward movement of the piston 21
will tend to cause the ridges formed on the
piston by the provision of the grooves 51
to move out of alinement with the ridges
formed on the floating armature 52, said
ridges aligning when in normal position.
Thus the floating armature 52 will tend to
follow the movement of the piston down-
wardly against the effect of the contact arn
60 to maintain said floating armature in
normal -position. Movement of the arma-
ture in this downward direction toward and
against the movable contact member 60 ill
move the contact element 65 out of engage-

ment with the stationary contact 61 of the

circuit interrupter, breaking the current
flowing through the winding 26 and there-
fore said winding will become de-energized
as well as the core 30. This will destroy
the attraction of the core 30 for the piston
21, permitting the spring 34 to return the
piston to its normal upper position. The
piston moving upward through the agency
of the spring 34 will cause the valve 46 to
close, thus creating a suction within the eyl-
inder 20. Due to this suction the valve 49
will open, permitting fuel from the main
fuel supply tank, not shown, to pass through
the passage 88, chamber 39, passage 41, past
the valve 42 into chamber formed within
the core 30 and thence through the slots of
passages 31. The floating armature 52 will
be returped to its normal upper position by

to the-
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the resilient contact.arm 60. The movable
contact 65 will again engage the stationary
contact 61 re-establishing circuit connec-
tions through the coil 26 and causing repeti-
tion of the described operation. :

A cover 81 provides a dust and dirt proof

-guard for the circuit interrupter mechanism

as well as keeping the dirt from between the
floating armature and its associate station- -
ary elements. By providing the tight gasket
connections at the upper end of the cylinder
between the cap 22 and the cylinder and at

the lower end between the end cover plate

or wall 29-and the nipple housing 35, it may

5 readily be seen that it is substantially im-

possible for fuel to find its way into the

‘housing 81 which includes the circuit inter-

rupter mechanism_and .where under certain
conditions sparking might take place which -
if leaks were present might cause serious
damage to the system. -~ o

While the form of embodiment of the
present invention as herein disclosed, con-
stitutes a preferred form, it is to be under-
stood that other forms might be adopted, all
coming within the seope of the claims which
follow. '

What is claimed is as follows: .

1.“An electromagnetic motor comprising
in combination & cylinder; a magnetic re-
ciprocative member within said ¢ linder; a
magnet winding for operating said member
means for controlling the ‘energization of
the magnet winding; and an armature ex-

5 terior of the cylinder and operable by the

magnetic drag of the moving reciprocative

‘member to effect the operation of the mag-

net winding controlling means. v

9. An electromagnetic motor comprising
in combination a non-magnetic cylinder; a
magnetic reciprocative member within the
cylinder; a magnet winding surrounding
said cylinder for operating said member; a
switch for controlling the energization of
the magnet winding; and an armature exte-
rior of the cylinder. but operable by the
magnetic drag of the moving reciprocative
member to operate the switch to discontinue .
the attracting effect of the winding upon the
said member when the armature has been
moved to a predetermined position. - ,

3. An electromagnetic motor comprising
in combination, & non-magnetic _cylinder; a
magnetie reciprocative member within the
cylinder; a magnet ‘winding surrounding
said cylinder for operating said member; a
switch for controlling the effect of the wind-
ing on said member; and a ¢ lindrically
shaped armature surrounding ie. cylinder .
and operable by the magnetic drag of the.
moving reciprocative member to engage and .
operate the switch to discontinue the attract-
ing effect. of the winding upon the member
when the armature has been moved to a pre-
determined position. - ’

-winding, ) . .
7..An electromagnetic power device com-

‘cylinder; a ma;

743 a8
" 4. In an electromagnetic power device,
the combination with a source of electrical
energy; of a motor comprising a cylinder; a
reciprocative element in the cylinder; an
electro-magnet associated with the cylinder
and adapted to operate the said element; cir-
cuit controlling means in circuit connection
with a source of electrical ‘energy and the
electro-magnet; and means exterior to the
cylinder and operable by the magnetism in
the reciprocative element to control the cir-
cuit controlling means, whereby to obtain
intermittent operation of the electro-magnet.

5..In an electromagnetic power -device,
the combination with a source of electrical
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energy; of a motor comprising a non-mag- -

netic cylinder; a magnetic piston in said
cylinder ; an eleectro-magnet associated with
said cylinder and adapted to operate the

piston; circuit controlling means in circuit

connection with the source of electrical en-
ergy and the electro-magnet; and a magneti¢
ring slidably surrounding the cylinder and
engaging the circuit controlling means, said
ring being operable by the ma
piston to control the ‘circuit controlling
means, whereby to obtain intermittent oper-

_ation of the electro-magnet.

6. An electromagnetic power device com-
prising in combination, a non-magnetic cyl-
inder; a piston of magnetic material in said
cylinder; a magnet winding surrounding a
portion of the cylinder and adapted to actu-
ate the piston from its normal position; &

magnetic housing enclosing the magnet

winding and having a reduced portion of:

slightly greater transverse dimension than
ihe cylinder and surrounding a, portion of
said cylinder; a floating armature inter-
posed between the reduced housing _portion
and the cylinder and adapted to move with
the piston when the same is attracted bfr
the magnet winding; and a circuit control-
ling device adaptei to be operated by the
movement of the floating armature, for con-
trolling the energization of the magnet

prising in combination,

a non-magnetic cyl-
inder; a piston of ma

etic material in said

the cylinder and adapted to actuate the pis-
ton from its normal position; means for re-
turning the piston to normal position; a
magnetic  housing enclosing the magnet

etism in the ¢

a0
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winding and having a reduced portion

greater. in transverse dimension than the
cylinder a portion of which it surrounds; a
circuit interrupter including a stationary

‘contact and a movable contact normally in-
engagement therewith, the latter comprising’

a hofse-shoe shaped plate partly surrounding
the reduced housin,gril portion ana including
ears which extend through openings in this
housing portion; a floating armature located
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within the reduced housing portion and ex- of the circuit breaker and causge deenergiza-
terior the cylinder and engaging the ears tion. '

of the movable contact plate and adapted  In testimony whereof we hereto afix our 10
to move with the piston when the latter signatures.

is attracted by the magnet winding, whereby

the movable contact arm will be moved out HUGH WALLACE.

of engagement with the stationary contact JOHN H. HUNT.




