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.To all whom it maz Y COnCermn:

Be it known thatI, LUTHER M. SABIN, aciti-

zen of the United btates residing at WVaSh-
ington, in the District of Columbla have in-
vented certain new and usefulImprovements

in Electric Engines; and I do hereby declare

the following to be a full, clear, and exact de-
scription of the mventlon such as will enable
others skilled in the art to which it appertains
to make and use the same, |

This invention relates to certain improve-

ments in electric engines; and has for its ob-
Jects, first, to so consu uct the magnet and its .
armature tha,t asubpstantially contmuous pull,

of uniform strength, will be provided; second,

to utilize the md_ueed currents, generated, to
assist the primary currents instead of .retard-
ing them, as is the case, generally, in electric
engines of the ordlnary construction, and,

thlrd to reduee, or practically obwate, the
sparkmg at the commutator contacts and the
consequent burning or destruction of the

- same, as will be hereinafter more fully de-

seribed and specifically set forth in the claims.

25 These objects are attained by the means
- illustrated in the accompanying drawings,

30

in which—

Figure 1 represents a top plan view of my
1mproved electric engine; Fig. 2, an end ele-
vation of thesame; Fig. 3, a longitudinal sec-

~ tion between the two motors E‘l,:, 4, a longi-
- tudinal section of one of the motms and a
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diagrammatic view of the conduetors and the
commutator employed for shunting the cur-
rents through the eoils of the electro-magnet;
Fig. 5, a vertical section of one of the commu-
tators; Fig. 6, a side view of the same, show-
ing the relative position of the contact bear-
ings when the current is passing through the
first coil on the inward stroke; Fig. 7, a simi-
lar view, showing the relative position of the
contacts when the current is flowing through
both coils or divided, and Fig. 8 a similar
view, showing the relative position of the con-
tacts when the current is passing through
the second coil. o

Referring to the drawings, the numerals 1
and 2 indicate twospools of non-magnetic ma-
terial, such as brass, which are wound with
coils 3 and 4 of insulated wire, and constitute
a compound electro- magnet. These spools
are of thesame diameter, and are placed end

| to end upon a soft iron tubular core, 5, of a

wires, to reduce tendency to heat.

length equal to the combined length of said
spools. The said core, when alternately mag-
netized in opposite directions, causes the ar-

mature to reciprocate half the length of the

same instead of the whole length, as would be
the case with a simple solenmd or coil of
wire. The terminal conductors 6 7,8, and 9,
of the respective coils, are conmected with
suitable commutator-contacts or bearings, to
be hereinafter described.

'T'he numeral 10 indicates a shell or casing
inclosing the wound spools, except at one end
and is provided with trunnions or journals
11, at diametrically opposite sides, which set

| in suitable bearings secured to the frame of

the engine, so as t0 permltthe motor to freely
oscillate.

The numeral 12 mdleates the armature,
which consists essentially of a plunger ar-
ranged to reciprocate within the tubular mag-
net. The said armature is preferably con-
structed of a tube of soft iron, packed inter-
nally with laminated soft iron or soft iron
Atitsfor-
ward end, the armature is provided with a
spool, 13, constructed of brass, or other non-
magnetiec material, and wound with a coil, 14,
of insulated wire, the terminals of which are
carried off and connected with the terminals
of a dynamo or other souree of electric sup-
ply. Over the spool and its coil, is fitted a

pole-piece, 15, of soft 1iron, which is of a di-

ameter such as to fit elosely within one end
of the hollow electro-magnet and reciprocate
freely therein, when the engine is in opera-
tion. The closed end of the pole-piece covers
and sets in contact with the end of the arma-
ture-magnet and the soft iron wires located
therein, and the open end abuts against the
flanged end 16 of the spool 13, 80 as toreduce
magnetic polarity at that end of said pole-
piece. 'The length of the pole-piece is about
equal to that of the magnet-spool, surround-

| ing the hollow core of the magnet within which
| said pole-piece is arranged to travel, and the

armature, over which one end of said pole-

| piece is fitted, is about three times the length

of the pole-piece, so that the polar influence,
at its uncovered end, will be virtually out of
the polar influence ot the hollow electro-mag-
net, before mentioned, leaving the praponder-
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~ ance of the mﬂucnco in the newhboxhood of metncally opposne points, but A6 SO arranged

thepole-piece. DBy this constr llOtIOI] the eleo-

tro-magnet is made to act, virtually, only upon .

- the end of the armature roclproca-tmfr within

IO

the said electro- man'not the outer end of said

armature opposmg no oountcractlnn‘ force, as

would bé the case in a short armatu re, which,
by reason of the proximity of its outer end to

the pole of the electro-magnet, would be af- |

fected thereby. The advantaﬂ'c to be derived

from such construction is that the outer end

~of the armature is entirely oul; of the influ-

- 20

ence of the lines of magnetic forco of theelec--

tro magnet, so that no oountoraotmﬂ effect to

the. WOI‘le“‘ oend of the armature is produced

While it is preferable to employ an electro-
magnetic armature, it is-evident that, as thé

'polarlty of the cmd armature- maﬂ'not is al-
‘ways the saine, a permanent magnet may be

employed, as an armature, instead of 'rhe elec- |
‘tro-magnet above described.

The incasing shell 10, of the olcctro mawnot

at one end, is provided w1th two dlamotncally

located ﬂ'uldos, 17, which are -provided with
longitudinal slotsin which areset and adapted

to travol the latoral T-head lugs 17°, which |

extend from opposite sides of thc armature

- and serve to guide said armature longitudi-

30

nally in its movomcnt keeping 1t centered
within the spool'in which it works. _ '
To the uncovered end of the armature, is

- gecured one end of a connecting-rod, 18, tho
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other end being connected to a crank 19 S@-
cured upon tho driving-shaft of the engine,

as shown in Flgs 1,2,and 3. The terminals |

of the coil of the armature are in electrical
contact with metallic brushes 20, which are
secured to the bases of the T-head lugs 172,
upon insulated seats, by means'of binding-
screws 21. Secured to the free ends of the

guides 17, upon insulated supports, are sSpring |
contact- platcc 22, arranged to bear against
~ the brushes 20, so as to maintain a shdmg'

- contact durinn' the reciprocatory movement

45

of the armaturo The contact plates 22 are

- connected with the wires or conductors 25

and 26, respectively, and thus serve to main-
tain a constant current from the battery, or

~ other electrical supply, tthllﬂ'h the coil 14
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The terminal wires 6 and 7, of coil 4, con-
connect rcSpoctwoly, with bmdlofr-posts 27
and 28, whlch are in electrical contact with

_statlona.ly contact-bearings a and b, secured

to a suitable frame dopondmn‘ from a eross-
beam of the framo of the engine. The ter-
minal conductors 8 and 9, of (3011 3, connect,
rcspectwoly, with bmdmm-posts 29 and 30,
which are in electrical contact with statlon-

ary contact-bearings ¢ and d, also supportcd_

on the depending fra.mo

The commutator for each motor conmsts of-.

adisk, f, of non-conducting material, mounted
on the driving-shaft of tho engine. Each disk
is pr owded on one face with contact bearings
g and g¢’, which consist of metallic segmental
brushesor plates attached to said face. These

1

that the starting-point of one slightly over-

laps the terininal point of the-other, and vice
versa, The periphery of each dlSk 18 Pro-
vided with  contact-bearings & and A’ which,

in like manner, start at diamet rically opposlto_ |

points and terminate at slightly overlapping
points, as shown in Figs. 2, 4, 5, 6, 7, and 8.

Each commutator dlSk is formod 'with a-

boss, &, upon which is mounted electrically

_ msulated rings [.and m, against which are ar-

rafiged to bear brushcs n and o, respectively,
Ioa.dm o from the respective poles of a battery
p, or Other source of electrical energy: The
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segmental brush or plate g-and- the contact- '

The operation of both commutators beiug
alike, 1t wﬂl only be necessary to describé
the operation of one.

-bcarmw h, are conneetéd with ring by wires
q and 7, recpeotwoly and the brash or plate
g’ and contact-bearing h', are connected with
ring m by wires s d.nd by reSpcotwcly

85'

Referring to Fig. 6, it will be observed that 90'

the porlphoral contact-boannw his in contaat

with the stationary.contact a, and the other -

peripheral contact- bearing is.in contact with
the stationary contactb. Inthisposition, thé

| current from the positive. polé of -the ‘Dbattery
PP

asses through the conduecting wire n, to
brush 31, whiech bears against the ring I
thence, by wire 7, to the peripheral contact-
bearing /. thence to theé stationdry ¢ontaét a,

“and, by means of binding-posts 27, onto the

wire or conducfor 6, which is cohncctod with
coil 4 of spool 2. The current pasSes through
coil 4, out onto wire or conductor 7, to bind-
mmpost 28, to stationary contact b, to periph-
eral contact bearing h’,; thence b}* wiré ¢ to

‘brush 32, which bears acdingt ring.m; and
from thonco by wire o, back to the hegative

pole of the battcry While the carrent is thus
passing, the . commutator is being rotated in
the direction of the arrow, and just before it
has made a half 1*cvolutlon or just before the
armature magnet has complotod its inward
stroke, the faco contact-bearing g will be in
contact with the statlonary contact ¢, and the
other contact-bearing g’ will be in contact
with the stationary contact d,as shown in Fig.
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7. In this position the current divides, a por- |

tion going through conductor 3 to eoil 3, and
through said 0011 in a direction opposlté to

that going through coil4. Reéferénce to said

ficure will show that the respective ends of

the contaet- bearings h'and h’ are just about

to break contact mth their respéctive station-
ary contacts, and that the face contact-bear-
ings have just made contact with their re-
spective stationary contacts, and as the face
contact-bearing ¢ is in electrical contact with
ring /, by means of wire g, and face contaét-
boarmg g’, in electrical contact with rmg m,
by meéans of Wire s, it will be seen that a por-

txon of the cnrrent will be shunted through

conductor 8, and passing through doil 3 ré-
turns to the notratwo pole of the battery by

brushes or plates start, rcspcctwcly, at dia- | way of conduetor 9, bmdmg-post 30, station-
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ary contact d, face contact-bearing g’, wire s,
ring m, brﬂsh 32, and wire o. A further ro-
tation of the commutator causes the periph-

eral contact-bearings & and b’ to break con- |

tact with their respective stationary contacts,

and sends the entire current through coil 3-

as shown in Fig. 8, and the static: eharwe,

- previously establlshed therein by induction,
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tive pole of the battery.

passes off in the same direction to the nega-

tact is broken between the peripheral con-
tacts and theirrespective stationary contaects,
it will be understood that the armature-mag-

net begins its return stroke, having com pleted

its mwmd stroke during the shuntmo' of the
current. - When near the completlon of its
outward stroke the current will again be
shunted, a portion passing through coil 4, and
a portion continuing to pass through coil 3
until the stroke is completed, when the entire
strength of the current will pass through eoil
4, 'Thus it-will be observed, that as the cur-
rent of the armature always travels in one di-
rection, this magnet is maintained of one po-
larity throughout the operation of the engine.
The commutator, at the beginning of its rota-
tion, first sends the current through the coil 4
of the tubular field magnet,and contmues itup
to approximately the end of the stroke, when
the current is divided, one-half of it going
through coil 3in an oppoelte direction; sothat,

“at thispoint and untiltheinward stroke iscom-

pleted, the magnetism in the field magnets is
neutralized, bat the instant the inward stroke
18 completed the full current is sent through
coil 3, continuing until the backward or out-
ward stroke isnearly completed, when the cur-
rent is again divided, one-half going through
coil 4 in a direction opposite to that in coil 3,
thus again neutralizing the field magnets until
the inward strokeis about to again commence,
when the full strength of the current is sent
through coil 4. During this operation, one
revolution of the driving-wheel of the engine
has been completed, or, in other words, one
inward and one outward stroke of the arma-
ture-magnet has been made. It will be ob-
served, that from the commencement of the
inward stroke and until the enrrent is divided,
there is a current passing through the arma-
ture magnet which makes the end entering
the field-magnet constantly positive, while by
the action of coil 4, the end of the field mag-
net, at which thearmature enters, is made neg-
ative, and during the entire movement there
is substantially an even and uniform pull.
At the time the commutator divides the cur-
rent, sending one-half through coil 3, in an
opposite direction, said coil is in such condi-
tion that, by reason of its temporary relation
to coil 4 there is a charge statically formed
and ready to flow in a direction opposite to
the flow of the current in coil 4, and conse-
quentlyin a direction with that of the divided
portion of thecurrentthatistobesent through
the said coil 3, so that, when divided, the in-
duced and primary currenfs act in unison,

At theinstant con-

el

|

. !‘ _ .,
Y ""*|

thatisto eay, thecharge md uced in coil 3, and
the divided primary current pass through said
coil in the same direction, thus making the
induction do work mstead of having to be

‘overcome as a resistance to the working cur-
.rent as is the case in many dynamos and mo-

rs. When the stroke has been completed,
a,nd the full strength of the eurrent, which
has just been divided, is sent through coil 3,
the counter current, which always sets up in
an opposite direction through the coil when

the primmary current is cut, has a tendency to

reverse the polarity of the field magnet and
usually has to be overcome as a resistance,
the overcomingof which tends to produce heat
in the magnets and coils. In this case, the
counter current does useful”work, as it sets
up at the moment the full primary current is
beginning to flow in coil 3, and works in uni-
son with thlS current, bub as the counter in-

duced current is only momentary it will be.

seen that as soon as the outward stroke begins

the coil acts somewhat as a secondary on a

converter, and to some extent as a condenser,

~and when the time arrives to again divide the

current the static charge, lmpulse tends to
move in the direetion of the primary current,
which is sent in coil 4, at near the end of the
outward stroke. Thus colls 4 and 3 act alter-
nately, to some extent, as induction coils and
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condensers and at all times the power of the

induced current to work is employed usefully,

and further they work in unison and the in-

duced charges are utilized. " :
For railway car propuision, I employ duph-

“cate motors, as shown in Figs. 1 and 2, one

being arranged at either side of the engine
frame in a manner similarto the arrangement
of the eylinders and connecting-rods and run-
ning gear of an ordinary locomotive.. Inlike
manner, also, the armature or plungers have
their driving-rods connected to cranks se-
cured upon the driving-shaft, in such manner
that while one rod and cerank is at a dead cen-
ter the other is at its most effective propelling

J00
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position, or,in other words, at a quarterstroke.
While it not my intention to claim, in the |

| present application, the commutator lierein

shown and deseribed, I reserve the right to
make 1t the subject-matter of a future appli-
cation. |

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s—

1. In an electro- mafrnetle engine, the com-
bination of a cempeund maﬂ'net havmg in-
dependent coilslocated on a sin gle hollow core,
a magnet armature of constant polarity, one
end arranged to reciprocate within the first
coil, a commutator connected with the coils
of the compound magnet, and means for op-
erating the same, to direct, first,a primary cur-

rent threucrh one coil, e‘eeond to divide said

current a,nd send 1t in epposite directions
‘through both coils and finally to carry off the
induced current in one coil with the primary
current established through the same,
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2. Iman electfd-magﬁetie engine, the com- |

bination, with the compound tubular electro-
magnet, having independent coils, and means

" for. commutating an electric current through

IO
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the same, of an. electro-magnetic armature,
having a spool- of non-magnetic material

wound with a conduecting coil, a cap or pole-

piece oversetting the spool and coil, and con-

‘ductors, whereby the coil may be connected

withi & scurce of ele¢tric energy.

3. In an electro-magnetic engine, the com-

bination, with a tubular electro-magnet and
mechanism whereby alternately opposed cur-

rents may be passed through said magnet,

of a reciprocating magnet, having one end
adapted to travel within the tubular magnet
and of such length as to keep the opposite end
virtually out of the polar field of said tubular
magnet. |

«. In an electro-magnetic engine, the com-
bination, with a tubular electro-magnet and
means for shunting the current through the
coil of the same,of an armature magnet, hav-
ing a spool.of dielectric material, at one end,
wound with insulated wire and connected by
suitable conductors with a source of electri-
cal energy.

5. In an electro-magnetic engine, the com-
bination, with a tubular electro-magnet, pro-
vided-with a tubular core, having coils of in-
sulated wire located thereon, and mechanism

forproducing a current alternately in opposite

directions through said coils, of a reciprocat-
ing magnet, composed of a hollow core filled
withlaminated soft iron or soft iron wires and
provided with a cap or pole-piece, at one end,
working within the field magnet.

‘6. Tn an electro-magnetic engine, the com-
bination, of & compound magnet having a hol-

7. The combination, with the tubular elec-

‘tro-magnet, having a hollow soft iron core,
independent spools, means for commutating

the current through the same, and an incas-

ingshell havi’ngtrunnions on which said mag-
‘net oscillates, of an electro-magnetic armature

arranged to reciprocate within that portion
of the core surrounded by one of the coils,
the said armature being provided with an ex-

| eiting-coil and with an oversetting pole-piece,

at the end reciprocating within the electro-
magnet. ) .

8. The combination, with the hollow elec-
tro-magnet,its spools and mechanism for com-
mutating the current through thesame, of the
electro magnetic armature having a spool at
the end reciprocating within the electro-mag-
net, the said spool being constructed of non-
magnetic material and wound with a coil of
insulated wire, which has its terminals con-
nected with a dynamo or other source of elec-
trical supply. - |

In testimony whereof I affix my signature
in the presence of two witnesses.

LUTHER M. SABIN.

Witnesses:

JAMES G. JESTER,
LDWARD A. PAUL.

‘low magnetic core, independent coils located 4o
.thereon, an outer casing having trunnions lo-
cated in snitable bearings, whereon said mag-
‘net is adapted to oscillate, a magnetic arma-
‘ture of constant polarity, and means for com-
‘mutating the current through the coils of the

electro-magnet. - |
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