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ELECTROMAGNETIC ENGINE.

Specification of Letters Patent,

To all whom it may concern: ,

Be it known that I, Harry J:. Forp, a
citizen of the United States, residing at San
Quentin, 'in -the county-of Marin and State
of California, have invented new and use-
ful Improvements in Electromagnetic En-
gines, of which the following is a specifica-
tion. ' : =

The present. invention provides a moto
utilizing electricity as the motive force, the

purpose being to devise an-engine which.

may be used for a variety of purposes where
small and effective engines are required

. both for the sake of lightness and to econo-

" more particularly ‘set forth, illustrated in-
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-mize space.” -

- The invention consists of the novel fea-
tures, details of construction and combina-
tion of parts, which hereinafter ~will be

the accompanying drawing, and pointed out
in the appended claims. PR
Referring to the drawing, forming a part
of the specification, Figure 1 is a plan view
of an electric engine embodying the inven-
tion, one of the solenoids being in section.
Fig. 2 is a front viéw of the commutdtor.

The engine comprises a crank shaft B,
having its crank portion set quartering,
said crank shaft being mounted in any

suitable manner and provided with a fly

wheel (& and. a bevel pinion H. = A plural-

ity of solenoids A’, A% A® and A* are ar-
ranged in series and are coupled to the
crank portions of the crank shaft and are
adapted to be energized in successive order
to apply the force to the best possible -ad-
vantage for driving the crank shaft. The
solenoids are suitably mounted and are
fixed. Blocks E receive straps F which are
passed about the solencids and serve to se-
cure them to the said blocks. - A steel plate
1, is located at one end of each solenoid and
when charged acts in the capacity of a mag:

net to assist maférially in . actuating the

core of the solenoid. Each solenoid has a
core K2, which is in the nature of a plunger
and has a rod C attached thereto, said rod
being connected by means of a pitman D
with a crank of the shaft B. A shaft J is
arranged at a right angle to the shaft B

-and is provided with a gear wheel I, which

is in- mesh with the pinion H. The gear

" wheel. I is about four times the diameter of

£5

the pinion H so that when the shaft B

.hakes four revolutions the shaft J makes

t

1.only one revolution. The movable part of

the commutator is attached to the shaft J
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and consists of an arm ¢, which is arranged

to travel over a disk K .upon which is pro-
vided a ring b and a plurality of contacts a.
The parts 6 and ¢ constitute terminals of
the several circuits including the solenoids,
whereby they are successively energized
upon closing of the respective circuits. The
electric contacts ¢ are provided in groups,
each group including a contact -for each

solenoid and four groups being .provided
_.upon the disk or plate K so that during one.

revolution of the shaft J the solenoids are
energized four times.. The control is indi-
cated at X and may be of any construction
or make. Wires V connect the control with
the source of electric supply which in the
present instance is indicated at W and con-
stitutes a storage battery. A wire I* con-
nects the control with -one terminal, of each
of the helices or windings of the solenoids.
Wires P, Q, R and S connect the other ter-
minal of the helices or windings of the re-

“spective solenoids with the contacts 1, 2,

3 and 4 of the respective groups of contacts
o arranged-upon the plate or disk K. ~A
wire I® connects the other terminal of the
control with the annular contact & of the
commutator. In the operation of the en-

gine the shaft J has a rotary movement im--

parted thereto which causes the outer end
of the arm ¢ to sweep over the contacts b
and @ so as to successively close the cir-
cuits including the solenoids, whereby the
latter are energized in rotation, thereby at-
tracting the cores E* and imparting 1:tary
movement to the shaft B. The shaft J may
be mounted in any manner and is shown

stepped in -a. bearing to which is fitted an

oil cup U. _

From the foregoing description, taken in
connection with the accompanying draw-
ings, the advantages of the construction and
of the method of operation will be readily
apparent to those skilled in the art to which
the invention appertains, and while I have
described the principle of operation of.the

.invention, together with the device which T

now consider to be the embodiment thereof,
T desire to have it understood that the device
shown is merely illustrative, and that such
‘changes may be made when desired as are
within the scope of the claims appended
hereto. ' . R
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aving thus described the invention what

imed as new, i5—
An eJcntmc ulgzm
z 'uwumﬂy m&mosed cr aak

compr ibing a shaft
por tlous,

olens ni.aj mds nno* nfiy conwm mg the
siems ot the cores wub the crank portions
of the eranlk gl swoao %haﬂ geaved to
the crank shaft and lapted to rotate at a
sfower speed, and a commutator comprising
an arm connected to the second shaft to vo-
therewith, twe se’ s of contacts, the one
being annulay and t 1@ other complwng 180-
Iated ¢ le*ne«ns, each of said elements having
electric conuection with one terminal of the
helices of the several solenoids, and the an-
m"zr contact having electric connection
vith the other terminals of said helices.

2. In an 1::-&: ic engine, the combination
of a erank shaft hmung its crank portions
arranged at ulm‘aew refative aqgics, sole-
131:%5,7 cores arranged to operate in the sole-

tale

of

1,018,30¢

noids and havmg connection with the crank
DOX iiom of the crank shaft, a second shaft
dviven from the cranlk : 11‘lfi at a slower
speetd, an annular contaca in electrical con-
nection with one terminal of the helix or
winding of each of the solenoids, groups of
igsolated contacts azranged in a Cu‘aie aboub
the annular conbc e'mh contact of the sev-
eral groups of Lonuu,ts having electric con
nection with the other Lcmmml of the helix
v winding of the r“spf‘cuve solenoids, and
an arm connected with said second shaft to
rotate therewith and in 0]01»1(, connection
with the annular contact and adapted to
make electrie LODHE‘LUOH with nh, conlacts
of the severa] groups in successive order,

In tostlmony whereof I affix my signature

in presence of two witnesses.
HARRY J

. FORD.
Witnesses:

Damren-Svorvan,

M. D. Acxiny,



