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To all whom it ma; 1 concern:
- Beit known that I, HENRY R. BUTTERFIELD
a citizen of the Umted States,residing at Wa-

- terville, in the county of Keéennéebee and State

of Maine,have invented certain new and use-
ful Improvements in Electromotors; and Ido
hereby declare the following to be a full clear,

- and exact description of the 1nvent10n such

IQ

aswill enable others skilled in the'art to whlch—

it appertains to make and use the same.

The object of this invention is to increase
the durability, simplicity, and efficiency of
electromotors, and more especially of that

. kind in which a vibrating pivoted armature
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is employed, although certaiil features of my
invention may be used with a differeint kind
of motor. To.attain the said object I make
use of the construction and combination of

_devices hereinafter particularly set forth,

which will allow me to use the lncandeqeent-
light circuit, and which will work with very

little friction or wear as well ‘as Wlthout ac-

" cumulating dirt or burned oil.
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These novel features of my mvenmon will
be hereinafter more par tleulally set forth and
claimed.

In the accompanymfr drawmds, Figire 1
represents a-front elevation of my 1mproved
motor. Fig. 2 represents ‘a side elevation of
the same, Fig. 3 represents a detail perspec-
tiveviewof one of myarmatures. Fig.4 rep-

- resents a plan view, enlarged, of the commu-

35
40
. 45

50

tator. Xig. 5 represents a rear view of the
commutatm-board and attachmerts,
represents a detail perspective view of the
commutator-disk. ¥ig. 7 represents a detail
perspective view of one of the commutator-
springs and its clamping-bloecks. Fig. 8 rep-
resents a similar view of one of the carbons
and its bifurcated holder, and Fig. 9 repre-

-sents a diagram of the circuits.

-In the accompanying drawings, the letter
A designates the frame of ‘the machine, hav-
ing standards A’ A’ raised thereon at one
side to providebearings for theshaft B. This

- shaft is rotated by means of at least one vi-

brating armature C, and at least-one pair of
electro-magunets arrancred on opposite sides
of said dlmature, attraetm(r it alternately.
As illustrated in said drawmgs,the motor has

two armatures C-—-one opposite each end of
the shaft——zmd also has two maO'nets D D' or

Fig. 6

D? D3 f01 each almature The number of

armatures and magnets may be increased at -

will, according.to convenience. These mag-
nets are arranved horizontally, with one pole
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facing mwardly toward said armature and

havmg a vertical -face, the faces of magnets
D D? and magnets D’ D3 being respectwelv
in the same vermeal planes. Standalds A®

6o

forming part of frame A, support said mag-

nets at the outer-ends thereof

Each armature C is pivoted atitslowerend

to a lug a, raised on the bed-piece of said
frame, and is made to taper upward consid-
ered in side elevation, as shown in Fig. 2,
This throws the centel of gravity low, mak—
ing the vibration easy, with the least possi-
ble strain on the pivot; also, the inclination
of the sides is such that whichever way the
armature is drawn its side will fit exactly
against the faces of the ends of the attract-
ing-magnets, Thiswillpreventany obliquity
of eram or inequality of wear, and will in-
sure -evenness of attraction and instanta-
neousness of release. An armature with-its
side$ normally vertical of course could nof
have either of them vertical when tilted and
would not fit evenly against the attractive
faces of the magnets. As shown in Fig. 3,
each ‘armature is widened at C’ C? oppo-

site the magnets, so as to present the great--
est amount of material for attraction cons1st— ’
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ent. with the weight of the armature as a

whole and its tapering shape aforesaid. These
enlargements have approximately the shape
of dlsks, corresponding to that of the proxi-
-mate ends of said electro-magnets, to insure
the most perfect action possible of the mag-
nets thereon. Theintervening waiste is made
narrow, and the upper and lowe1 ends ¢’ ¢?of
the armature are made narrower still for the
sake of lightness.
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A p1tman E connects the uppe1 end of said -

armature to a wrist-pin f, arranged eccen-

trically on the face of a disk F, which is fast

95

on the proximate end of said shaft B. The -
construction of - said disk-pin and pitmanis .
the same in each instance, and they are op- .-

erated simultaneously, or, preferably, alter-

shaft,

YOO . oy
nately, by the said armatule% for turningsaid ~ =
The latter is provided with a bézlan,ce-, S
wheel G and belt-pulley H, both of whichare  : < + -
fast thereon. - It has also a' commutator-disk. .
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1, held‘fast removably by a pivoted clamping-

cam ¢, which is attached to said disk but
bears against said shaft. - An anti-friction
roller I’ is journaled in a peripheral recess of
said disk and extends outward therefrom at

one point of the perlphex y, its function being

that of a camto wipe against the commuta-
tor-springs J J’ J* J° and force them succes-

sively, in the order hereinafter stated, into

1C
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contact with the earbons K K’ K2 K3, or con-
tact-posts of such other suitable matemal as
may be preferred. A line-wire L runs from
one to another of all these carbons.

As shown in the diagram, Fig::9, the suc-
cession of the magnets in arran«rement and

opelation is as follows, the commutdtm-dlsk .

I turning from right toleft in the direction of
the arrow: First, the magnet D at the .right
hand of Figs. 2 and 9 is connected by-wire M

‘with commutator spring or brush J, which is
‘forced "into contact with post K-by project-’
‘ing roller I, completing the ecireuit through
the hélices of said magnet, and of course en-

ergizing the latter, 80 as to attract the arma-

ture C, Whlch is between magnet D and D’,-

and partly rotate the shaft.” “As the commu-

tator-disk continues-its rotation this circuit

* is broken by the passage of the roller I’ from

.30

35

g0

45

50

55

.magnet D,

the spring or brush J, and the automatic sep-

‘aration of the latter from the carbon post K.
“The next brush or commutator-spring to the

left-J? is then struck by said roller and forced
into_contact with its carbon post K% This
commutator-spring is connected by wire M?

-with the magnet D? on the opposite side of

the shaft, but at the other end of said shaft

from magnet D. This magnet D?*being thus
energized attracts the other armature in the

oppos1te direction, continuing the rotation of
said shaft.
disk thus being carried around releases this
brush J* with the -same regult as before, and
shortly comes in contact with commutator
spring or brush J’, which is connected by
spring M’ to magnet D’, directly opposite
The said brush or spring J’ is
forced by roller I’ against contact-post K’,
completing the encult through the helices of
said magnet D’,and thus attractmv the arma-
ture ﬁrst operated on in the direction oppo-
site to its first motion. As the connecting-
rods E are attached to the disks F at points
ninety degrees apart in the circumference of
sald disk, the said parts are now in such po-
sition that this attraction by magnet D’ will
continue the rotation of the shaft. Theroller
1’ leaves this brush J’ and passes to brush or

- wire J3, foreing it against carbon post K3, so as

. to complete circuit through the helices of the.
o
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fourth magnet D3, Whloh is connected to said |
brush J? by wire M. This maguet is on the

-same side of the shaft with mavnet D, but at

the opposite end of said shaft. The ‘attrac-

- "tion of this magnet exerted on the armature

C, between it and magnet D? completes the
rotation of said shaft, and the magnet D is

- next made active again,asbefore. Of course

The roller I’ on the commutator-,
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the connections must be changed if the rota-
tion is to be in the opposite direction, and
may be changed for other reasons. I merely
illustrate an efficient arrangement of parts
and succession of magnetic actions without
confining myself thereto. - Thus the rotation
of the shaft and commutator-disk will make
and break circuit through said magnets in
rapid succession, causing corresponding alter-
nate vibrations of said armatures, one rock-
ing toward the right alinost immediately after
the other has rocked toward theleft, and then
back again in similar order. This action of
course maintains a rapid and even rotation
of said shaft, which mray apply its power
through belt-pulley H to any machinery.
The springs J J’ J* J® areheld by set-screws
0'in channels o of metallic blocks O, which

-commutator-board P,supported by a standard
Q, rising from the bed-plece of the frame A.
By 100sen1n<r said set-screws the said springs
may.be adJllsted backward or forward in said
~channels to insure their proper position for
the action.of roller I’ thereon, as aforesaid.
Normally they rest against pins 7, attached
to ‘said commutator-board, which prevent
them from..coming in contact with the body
of the commutator-disk.
tuberance I’ forces each commutator-spring
away from its pin #, preliminarily to making
contact with the carbon, as -aforesaid. The
wire running to each spring from its magnets
is by preference attached to one of the screws
0% and not directly to the spring; but this is
not important. Copper or other suitable

the  carbons. . The arrangement of circuits
‘may be changed, so that the two armatures
will vibrate 51mu1taneously in the same di-
rection; but I prefer to have them as de-
scmbed

The carbons K K’ K2 K3 are held in de-
tachable bifurcated clamps S, which are fast-
ened to the back of said commutator-board,
‘each carbon also passing through a hole.in
the latter.
are recessed in each- instance at s’ to fit
around the carbon... A transverse screw R,
passing through one of said arms and into
the other, draws the said arms together
against and around it. The loosening of this
serew allows the carbon to be WIthdlELW]l and
.another substituted. -

Having thus described my mventlon, what
I claim as new, and desire to secure by Let-
ters Patent, is—

1. In combmatlon with a 1otat1n0f shaft and
‘the magnets and armature operatm(r the
same, a commutator-disk mounted on said
shaft rotating therewith and having a pro-
tuberance from its periphery, a seriesof com-
mutator-springs arranged to be struck by said
protuberance, a series of contact-posts against
which said springs are forced thereby suc-
cessively, and a set of circuit-wires for said

magnets, the encults belno* suceesswe]y

are detachably fastened by screws o2 toa

The arms s of the clamp or holder.
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The roller or pro- .
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condueting material may be substituted for -
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opened and closed as the commulator-disk
opemtes on said springs, substantially as set
forth.

2. In combination with a rotating shaft, a
commutator-disk mounted thereon and hav-
.ing an anti-friction roller mounted in a recess

“of its periphery, but extending beyond the

same, a series of eommutatm - springs ar-
ranged to be struck successively by said roller,
a series of contact-posts arranged for contact
with said springs when thus struck a series
of electro-magnets, an armature or armatures

.actuated thereby and connected to said shaft-

for actuating it, “and the wires completing the
cireuit throu oh sa1d magnets and having said

. commutator-springs and contact-posts for ter-

mmals, substantially as set forth,

. In combination with the shaft, magnets,
ar matm e, wires, . pitman, and commutator-
disk_having a roller or protuberance I, the

fixed carbons or. contact-posts, the movable :

commutator-springs,and thechanneled blocks
and set-screws for adjusting said springs
lengthwise, substantially as set forth,

-

4, The carbon-holdexs bifurcated and re-
cessed, as described, in combination with the
carbons or contact—posts fitting into their re-
cesses, the serews for. clamplnv the arms of
said holders on said carbons, the perforated
fixed commutator-board, to the rear of which
said holders are fastened and through which
said carbons extend, the springs arranged for
contact with said carbons, and the commuta-
tor-disk and its roller arranged to operate
against said springs successwely, substan-
tlally as set forth. -

5. Incombination with commutator- -springs
and wires, contact-posts of carbon for com-

pleting the circunits, and the commutator for

wiping against said springs to close said ‘eir-
cuits successwely by forcing said springs
against said contact-posts, as set; forth.
“In testimony whereof I affix my signature in
presence of two witnesses.
- - HENRY R BUTTERFIELD
. Witnesses: .
H. D. BATES,
L. B. SPENCER.
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