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To all whom it may concern:

Be it known that I, Taronore M. Foorr,
g citizen of the United states of America, and
a2 resideént of the borough of Brooklyn, New

5 _3 ork city, county of hmﬂ'sﬁ and State of New

- ing had to the accom panying dumrm{rs, form-

York, have 111%1]*5@(1 certain new and useful
mproveraents in Oscillating Motors, of which
the followling is a macxﬁmtmn reference be-

mﬂ‘ 2 part thereof. | o f

~ par ticularly to electric motors of the oscillat-
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~ partly in vertical section, the
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ing type capable of a limited movement onlwf
In opposite directions. |

My improved motor comprises means for
proaucing g magnetic feld and an armature
capable of being magnetized in sections and
having a limited movement within sald mag-
netic field at the expenditure of a substan-
tially uniform amount of current throughout
118 enbire range of movement.

1 will now proceed to deseribe in detail and

with reference to the acecompanying drawings |
ALY mventton

an electric motor embodying

and will then point out the novel features in
ciaims.

in the drawings, ¥ igure 1is a view in side

- ele‘mtlm of a motor femboa:b g my invention.
- Fig. 2isaview in end elemtmn thereof.

.
3 1sa view thereof, partly in end elevation and

section beiny
ﬂwn upon the plane of the line 3 8 of Fig. 1

%ﬂcimn being taken upon the line 4 4 of I 1v. 1.

Wig. 515 a view in front.eilevation of a,nother

enwoduneut of my mvt}nmon of somewhat
modlhed form. Kig.

tional view thereof,
line 2 2 of ¥ig. 5. Hig. T is a detail view
showing certain parts of the structure shown
in g, 5, including the armature and com-
nitator secured ‘Lhm‘m{_a. e,
eranunatic view showing an arvangement of
clireults wnich may be. etiployed. FHig. $ iS a,
ih“‘hlii view of a brush employed. |

wierring to the drawings, and particalarly

at Hrst to Figs. | to 4 the maﬂ (< leg_lgnatba 2
Held-magnet o c;mmmnﬁ coils ¢ ¢', wound in
<eries upon cores o

18 'a, transverse sec-
mh en on the plane of the -

4 is a detail sectional view, the pl&m ot |

_ - source of electrical supply in order
8 1s a dia- |

(No model.)
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| upon a base A. Suitably journaled in the

upper ends of standards « ¢, secured upon
the base A, 1s a shatt B.
2 support for an armature, designated as a
whole by the reference character 3. The
armature B’ comprises a core of magnetic ma-
terial, such as soft iron, and a number of wind-
ings 4 & 0°, &c., inclosing said éore. The
windings 4’ 5° I, &ec., are separate from each

~other and may convementlv be separated by

My invegtion relates to electric motors, and | washers 4, interposed between them.

| core 1s supported upon a frame-piece b, pref-

The

erably of some non-magnetic material, such
as brass, such frame-piece being securely fixed
to the shait B.
ture shown in Figs. 1 to 4 is arc-shaped, and
the core thereof may be of any number of

degrees less than thrée hundred and sixty.
it thve core 1S mechammlly in the form of a
I-compl(,te circle, its ends will be separated

from each other by a pler,,e of nen-m&trnetm

“material.

A commutator /*is carried by the ,i-Jhaft the
several metallic’ sections of which are insu-
lated from each other and are connected with

the several windings %' #* 7%, &e., of the arimna-

ture, the several windings bemg in series with
each other through the commutator-sections.
Commutator -bruqhes i'and &' engage the said
commutatm -sections and are carried by arms
«* o, extending from one of the standards «.
lhﬁ‘b& arms are preferably slotted, as shown,

so that the commutator- bru%hecs may be ad-

justed with reference thereto for the purpose

of eansing them to include more or less of the
comm umtor-bectmns betweenthem,as desired,
or to have theisection of the core to be ener-

oized displaced more or less with relation to
the cores ¢ ¢° of the field-magnet. The brushes
are to be connected with a battery or other

that the

several windings may be energized to therchy
“magnetize the portion of the core

inclosed by
th em. The wmdmgs of the field-magnet coils

¢ ¢ may conveniently be in series w1th each

| other and with the windings &' /*/°, &c., Of the

armature, . or, if desired, the windings & 0° 17,
d&c., may be in one cir cuit and the winding 01

4 the whole mgumpd | the coils'of the field-magnet in ancther, or,

This shaft Bforms

The armature 1n the struc-
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- again, the windings of the field~-magnst and
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.- sections are brought under the
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1nclosed by the

armagure-colls may be arranged in multiple
with each other instead of in series. A coil-

spring I, secured at one of its ends to a col-
lar ¢ upon the shaft B and at 1ts other end se-
cured to a pin ¢, carried by the standard «,
constitutes means for rotating the shaft B and
armature B’ in one direction—that is to S8V,
in & direction reverse op opvosite to the di-
rection of movement thereof caused by the
eléctromagnetic action. Other forms for pro-
ducing the reverse direction. of the shaft B
and armature B’ may be provided as desired.

I desigpates an arm carried by a collar £,
which is fizxed upon the shafi B

S designates & vnin or stud carried by the
arm I and extending
2 segmentaliy-shaped arm #° which is carried
by & collar loosely mounted on the shaft
B. Thecollar #*is aiso provided with a down-
wardly-extending arm #°. _ -

J* designates a pin carried by the standard
@' with which the arm F° engagaes. ,

The several parts F ST 5 &e., consti-
tute a means for limiting the rotation of the
shaft B and

directions.

To produce a rotation

_ of the shaft B, the
current i1s passed

through a fow of the wind-
Ings &' 5 8, &e., and the electromagnets ¢ ¢
to magnetize a section of the core and produce
a magnetic field at the ends of the cores of the
electromagnets. The polarity of the section
of core energized by the few windings is the
reverse of the polarity of the cores ¢ ¢*—that
1s, if the core of the electromagnet ¢ is of a
negative polarity the adjacent end oi the core
energized windings will be
of a positive polarity. Conset;uen%ﬁly 1f the
magnetized section of the core

strongest magnetic field of the électromag-

nets 1t will be drawn into the strongest mag-

netic field, thereby causing a partial rots-
tion of the shaft. As the magnetized séc-
tion of the core is drawn into tne magnetic
field of the electromagnets other commu tator-
brush 4", and

other windings on the core are successively

energized to magnetize the sections of the core

inclosed by these windings. As these SUCCes-
sive magnetized sections of the core are out-
side the magnetic field produced by the elec-
tromagnuets, they are successively drawn into

the magnétic field, and the rotation of the shaft
is thereby continued unti] the shaft is pre-

vented from having further rotation, |
1t will be noted that while the windings of
the armature magnetizing-coils dre connected
i series from one end to the other the oppo-
site ends of the terminal coils are free or un-
connected. - Hence it will be understood that
carrent will only be established at. any time
through the section included between the
brushes on one side thereot.

Ty

in & slot 7/ providedin

limited by the engagement of
tne arm #°, which is moved into engagerent

the part B’ in reverss oy opposite
_ | Any other means for accomplish-
Ing this purpose may be emploved.

‘are rotated in &

1s outside the

775,560

now particularly to g, 3, the

are so arranged upon two of the

Referrine
brushes 4% §

sections of the commutator #° that the portitin.

of the core inclosed by the several windings
connected to.and intermediate of the commu-
tator-sections on which the brushes rest will
be outside of the strongest magnetic field pro-
duced by the electromagnets ¢ ¢’. It will be
seen, therefore, that the tendency of the mag-
netic field set up by the electromagnets « ¢ ig

to draw that portion of the core directly into

1ts strongest field. In doing so other commuy-
tator-sections are brought beneath the brush
b', so that a part of the core will always be
outside of the strongest magnetic feld of the
electromagnets ¢ ¢>. The action of the mag-
netic field in drawing within it the core pro-

“duces a rotation of the shaft In one direction,

which rotation of the shaft may be employved
in doing work—that is, it may be employed
tc operate a mechanism or mechanisms. The
rotation of the shaft in this direction will be

the pin 7° by

with the pin #° by the stud 7 engaging the
arm 7" at the end of the slot. As soon ag the
arm ©°

the shaft will be prevented, and so long as cuy-
rent is passing through the windings and slec-
tromagnets ¢ ¢’ the shaft will be held in the POo-
sition $o which it has been rotated. As soon
as the electromagnets ¢ ¢ are deénergized or
current i1s cut off from the windings of' the
core the shaft B and the parts carried thereby
reverse direction under the
action of the coiled spring E. which wag put
under tension or an increased tension by the
rotation of the shaft produced by the
netic field of the electromagnets. o
- The shaft may be connected by gearing of
any description with any work to be done.
The gearing may be such that the amount of
rotation of the shaft B

amount or rotaticn be
or decreased.

such as to produce & reverse movement of the
shaft B and parts carried thereby. Tt wil]
be seen, therefore, that I am engbled to.ob-
taln a short or a long stroke or rangs of
movement' of the armature B’ with a uni-

form and minimum amount of current, for i

is evident that no inerease in currentis y -

quired to finish or complete the rotation of
the shaft B-or armature B’ than is required
o start i1t. There will therefore ba 1no cur-
Fent wasted in the op'era,tim‘f of the motor.
It desired, the movementof the armature
B’ in one direction may be limitad by discon-
necting any ‘of the series of windings on the
core from the commutator. If this 13 done,
there will be s limit o' the| sections of. the

- core which will be energized by the windings

engages the pin _7° further rotation of -

mog-

may be transmitted
to the work to be done without incresse or
decrease, or the gearing may be such that the
muitiplied, increased,
Also the work to be done or
the transmitting - gearing, or both, may be
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inclosing “the core, and when this. limit 1s
reached the ficld-magdet C will have no efiect
whatever to further move the armature B,
Referring now to Figs. 5, 6, 7, and 9, in-
stead of two electromagnets ¢ ¢, I show four
electromagnets A & A* A%, which are suitably
secured to the standards ¢ . Instead, also,

" of employing an arc-shaped core in the ar-

10

15

!
G

20

~ ferent from the polarity of the ends of the
cores of the upper pair of magnets.

35

40

matiure B, I employastraighteore. The core
is suitably secured at its ends to cross-pieces
.+ . and the commutator-sections §’ are mount-
ed on & rod which is secured at its end to the
eross-pieces 2 2. 'These cross-pleces are pro-
vided with openings ai theéir ends through
which extend rods 7° +°, which are secured at

their ends in the base A, and a-cross-brace ¢,

provided at the upper ends of the standards
The several windings & &° 5°, &e., are
secured to the commutator-sections, so as to
be in series with each other through the conu-
mutator -sections. Lo L/ designate contact-
brushes (see Fig. 9) which are secured to sup-
vorts [ /., They bear upon the commutator-

seotions ab their free ends, and they are formed

as shown in Fig. 9in order that 2n open circuit
be prevented by reason of the brush resting on

a plece of insulation §°. Themagnetsare pref-

erably wound so that the ends of the cores ot
the upper pair of magnets adjacent the core
will be of the same polarity and the ends of the
eores of the lower pair of magnets adjacent
the core will be of the same polarity, but dif-

_ Conse-
quently the magnetization of the core at its

ends will be the réverse of the adjacent cores

of the electromagnets. It will be seen from
Wig. 5 that the contact-brushes 1. I/ resf on
commutator-sections connected with windings

inclosing a section of the core which is outside

of the strongest magnetic field produced by
the electromagnetsh A’ 2° A’ and that the tend-
ency of the field is to draw the magnetized
section of the core withinit. Indoingsonew

‘commutator-sections are brought beneath the
‘brushes, so that a continuous movement will

be produced of the core in one direction. A
reverse movement of the core may be pro-
duced by reversing the direction of current

therethrough with respect to the direction of

current through the field-magnet or by shift-

55

spring or weight.

ing the relationship of the magnetized section
of the armature with relation fo the field,
which may be done by an adjustmentor change

of location of the brughes or by other means
or through mechanical means, such as by 2
The base A and the cross-

“brace 7 sct as raeans to limit the movement of

60

the coresin this form of my invention, though

other means may be provided.

in Fig. 5 the electromagnets and the wind-
ings are arranged in three circuits in multiple
with the battery, while in ¥ig. 8 the magnets
anﬁl windings are arranged in series with éach
abiaer. | -
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What I claim as my invention is--
1. In a motor, the combination ot
magnetic means for producing a magnetic

field, a shaft suitably journaled, an arc-shaped

core carried by said shaft, a series of windings

inclosing said core, & commutator to which
said windings are connected, and means for
limiting the rotation of said core and shaft in
reverse directions. | -

9. In a motor, the combination of a shaft
suitably journaled, an arc-shaped core carried
by said shaft, a series of windings inclosing
said core, means whereby said windings may
he sueccessively energized, and a field-magnet
for causing said core and shaft to rotate upon
the energization of the windings.

3. In a motor, the combination of a shaft
suitably journaled, an arc-shaped core carried
by said shaft, a series of windings:-inclosing
said core, means whereby said windings may
be successively energized, a field-magnet for
causing said core and snait to rotate upon

energization of the windings thereof, and

means for limiting the rotation of said core

and shaft. |

4. In » motor, the combination-of a shatt
suitably journaled, an arc-shaped core carried
by said shaft, a series of windings inclosing
said core, a commutator carried by said shatt
with which the windings are connected, and

| a field-magnet for causing said core and shaft
.to rotate upon the energization of the wind-

ings from the commutator. -

5. In a motor, the combination of a shaft
suitably journaled, an arc-shaped core carried
by said shaft, a series of windings inclosing

seid core, means whereby said windings may

be succeajive%y energized, a field-magnet for
causing @ rofation of the core with its shatt
in one dizectibn  upon theé energlizing succes-
sively of the 'windings of the core, and means
for causing & reverse rotation of the core and

its shaft upon a deénergization of the wind-

ings of the core or upon a cessation of the
electromagnetic field. | ] |

6. In a motor, the combination of a shaftt
suitably journaled, an arc-shaped core carried

by said shaft, a series of windings inclosing

said core, means whereby said windings may
be successively energized, a field-magnet for
causing a rotation of the core with its shatb

in one direction upon the energizing suacces-

sively of the windings of the core, and means
for limitirg the rotation of the core and shaft
in reverse directions. S _
7. The combination with a field-magnet, and
an armature including magnetizing-coils, of
means for magnetizing same to cause said

electro-
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armature to move within the magnetic feld.

of said field-magnet, and means for limiting
the movement of said armature.

125

8. The combination with a field-magnet, and |

an armature including magnetizing-coils, the

said armature mounted on a shaft and adapted
to be rotated with the shaft within the mag-
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netic field of said held-magnet, of means for

limiting the rotation of said armature, and
means for reversely rotating said armature.

9. The combination with g field-magmet. an
armature including magnetlzing-coils, moung-
ed on & shaft and adapted to be rotated with |
said shaft within the magnetic field, of means:
for rotating the said armature in a reverse |
direction, and means for limiting the rotation
of said armature in reverse directions.

10. The combination of 2 fleld-magnet, an
armature mounted to be moved within the
magnetic field, said armature comprising a

core and a series of windings insulated from

each other and which are successively ener-

~gized, and means for limiting the movement

ot said armature. | |
11. The combination of g field-magnet, an

-armature mounted to be moved within the

4

magnetic field thereof, said armature compris-
Ing a core, and a series of windings insulated
from each other.

Ing the movement of said armature.

12. In a motor, the combination of means
for producing a magnetic feld, and a rotata-.
ble armature comprising a plarality of sec-

tions adapted to he saccessively energized as
field of the magnetic

1% is moved into the
means, means for successively enerelzing the
sald sections and means for reversely moving
sald. armature to return it to & normai rest po-

s1tion.

18. In a motor, the combination of 18aNs
tor producing a magnetic feld, and a rotata-
ble armature comprising a plurality of sec-

tions adapted to be successively energized ag

they are moved into the feld of the magnetic
=

a commutator with which the |
windings are connected and means for limit- |

- Witnesseg:

~means, means for successively energlzing said

775,680

|

sectlons, and mechanical means for returning
the armature to its normal rest position.
14. In a motor, the combination of ‘means

for producing s magnetic fHeld, a rotatable

armature comprising a plurality of sections
adapted to be successively energized as it is
moved in the field of the magnetic means,
means for successively energlzing the said sec-

tions, and means for limiting the rotation of
| 'sald armstuare.

15. In amotor, the combination with means

for producing a magnetic field, of an armature

fomprising a core composed of & section of
ring, and a plurality of separate magnetizing-
cotls wound thereon, the ends of the core mag-
netically insulated from each other by a sec-
tion of non-magnetic material, means for ro-
tatably supporting the armature, and mesans
for successively
armature. S
16, Inamotor, the combination with means

comprising a cere composed of & section of g
ring, and a pluralityof separaie magnetizing-
coils wound thereon. the ends of the core mag-
netically insulated from each other DY a sec-
tion of non-magnetic material, means for ro-
tatably supporting the armature, means for
successively energizing the coils of sald arma-
ture, and means for mechanically nfting the
arrmature 1n one direction. o

in testimony wheraof I hive
name 1n the presence of two
Nesses.

signed my
subscribing wit-

THEODORE M. FOOTE,

L. H. DougLas,
ro. K. Ceusy.
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energlzing the coils of said

60
for producing 2 magnetic field, of an armature
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