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To all whom it may concern :

Be it known that I, ROBERT J. SHEEHY, a
citizen of the United States, and a resident in
the city, county, and State of New York, have
invented certain new and useful Improvements
in Dynamo-Electric Machines,of which the fol-
lowing is a specification.

My invention relates to that class of elec-
trical appliances which have for their object
the conversion of mechanical into electrieal
energy. :

The invention relates, in particular, to the
form and construction of the armature, to the
method of obtaining uniformity in the strength
of current generated, to the disposition of the
poles of the field-of-force magnets, and to the
method of applying the power.

The main object of my invention is to con-
struct an electric generator of the dynamo
type, which shall, as far as practicable, pro-
duce a constant electric current of any re-
quired strength with theleast possible expendi-
ture of motive power; and this-I accomplish
by causing two or morearmatures of improved

_construetion, as hereinafter set forth, to be re-

spectively revolved thirough fields of force of
constant but opposite polarity, in which ar-
matures two series of electriec impulses are si-
multaneously induced, the phases of which are
so related that when combined the resultant
is a current of constant strength.

The invention, as related to the armature,
consists in construecting the core of the arma-
tures in three cirenlar or ring-shaped sections,
one of which is secured to a revolving shaft
and serves as a support for the remaining two,
while each of the latter carries a series of bob-
bins of insulated wire. The bobbins upon one
ring are arranged with their central portions
opposite the spaces intervening between the
corresponding bobbins of the other series.
The bobbinsthemselves, however, areof great-
er length than the intervening spaces, from
which it resuits that their extremities extend
beyond each other. By this construction the
amount of inductive wire within the magnetic
field is nearly censtant at all times. The ar-
matures are mounted upon a single shaft,
which also carries suitable commutators for
placing and maintaining the opposite termi-

nals of the successive bobbins simultancously

in electric connection with suitable collecting-

brushes during the periods of. their revola-
tion, in which electric impulses equal to or

exceeding a predetermined strength are being :

induced therein. ,
As related to the fields of force, the inven-
tion consists in providing for each armature

@ magnetic field created by a magnetic force

of one polarity only, and in causing the arma-
ture to be revolved therethrough, a constant
proportion of the armature being at all times

-within the inductive influence of the same.

The invention also involves the arrangement
of several armatures upon one shaft for the
purpose of reducing friction and obtaining
uniformity of speed.

The invention also includes certain details of
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construction, the exact subject-matter claimed -

being hereinafter specifically designated.

In the accompanying drawings, Figure 1 is
a plan view, Fig. 2 a side, and Fig. 3 an end
elevation, of my improved dynamo -electric
machine. TIig. 4 shows the construction of
one of the shaft-bearings. Iigs. 5 and 6 are
perspective views of the core-plates of the ar-
mature detached. Fig. 7 is a sectional view
of one of the shaft-bearings, showing the in-
sulating-sleeve through which the armature-
conductors are carried on their way to the
commutator. :

Referring to the drawings, A and A’ repre-
sent two similar electro-magnets for producing
the field of force in the generator. The mag-
net A congists of two parallel iron cores, o,
united at their upper extremities with eaclh
other by a horizontal yoke, ¢’ of magnetic
material, and each wound with a coil, ¢, of
insulated wire. The electro-magnet A’ like-
wise consists of two cores united by an iron
yoke-plate, a*, and wound with coils of insu-
lated wire & a’.
electrically connected together in ‘series and
in such relations that a current traversing all
simultaneously will induce magnetism of one
description in the free extremities of the pole-
pieces b’ and ¥, and magnetism of the opposite
description in the corresponding pole-pieces,
b and 6%, The pole-pieces. are magnetically
separated from each other, excepting as they
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are connected through the horizontal yoke-
plates ¢’ and ¢* ab the opposite extremities of
the cores. The pole-pieces I, 2% V%, and b,
cach consists of a rectangular block or plate
of iron having a semi-cylindrieal recess formed
across one edge, as shown in Figs. 5 and-.
This system of field-magnets is supported from
a guitable base, B, by means of non-magnetic
blocks B'. The pole-picces are so arranged
that the recessed faces of the pole-pieces I and
U* face in one direction, and the corresponding
faces of the pole-picces »* and 3* face in the
opposite direction. The two fieldsthus created
are traversed by a central shaft, C, supported
in two bearings, ¢ ¢, formed in standards ¢ ¢,
secured to the base B. Ineach field is placed
an armature, D, mounted upon the shatt C in
the manner shown in the drawings.

It will be observed {rom the construction
and arrangement of the pole-pieces and arma-
ture-shaft that at any given time approxi-
mately one half of one entire armature will
be within its field of foree, and that at the
same time the diametrically-opposite half of
the other armature will be in its field. The
main purpose of this construetion is to equal-
ize the strain upon the shaft-bearings. The
current generated in the main circuit is the
resultant or sum of the successive impulses
indueced in the coils of the armatures during
their revolution from certain predetermined
points in the field of force to certain other
points approximately half a revolution be-
youd. A.current, however, made up of asue-
cession of impulses of gradually-increasing in-
tensity would not itself be of uniform strength,

‘but varying or fluctuating in-its intensity.

To obviate this difficulty, T employ in each ar-
mature two series of coils, the individual coils
of each series alternating with each other in
such manner that the variations in the strength
of the impulses proceeding from one series
will be approximately counterbalanced by the
variations in the strengths of the carrents or
impulses proceeding from the other servies.
My plan of constructing an armature whereby
thig end may be attained is as follows: The
core of cach armature is formed in three see-
tions—a central and two outer sections. The
central section, T, is attached divectly to the
shaft and acts'as & support for the two outer
sections. The section I -consists of an annu-
lar casting or disk of soft iron having two an-
nular series of lugs, s and y’, formed upon
cach of its faces. Thelugs f and /7 upon one
face alternate in angular position with those
upon the other face. Thus each of the Tugs up-
on the left-hand face project from poiuts op-
posite the central point between the two cor-
responding lugs upon the right-hand face of
the disk. Upon each lug f and /7 is formed a
shoulder, f* and f*, respectively, of which the
former face from the center of the disk IF to-

“ward the peviphery of the same, and the lat-

ter in the opposite direction—that is, away
tfrom the periphery and toward the center.
Within the inner annular series of lugs, /) there
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is formed upon each face of the disk I! a con-
tinuous annular hub, f*, through which are
formed openings 1% to allow the passage of
the armature-conductors on their way to the
commutators. The remaining disks are of
similar construction. Tach is composed o a
plate, ¢, designed to fit in the recesses between
the Iugs / and f’ of the central disk, I, and to.
rest upon the shoulders f* and /. The annu-
lar plate ¢ is provided with extension-blocks
¢ upon its inner face, intended to ocenpy the
spaces between said shoulders. It is further
provided upon its outer face with a number
of radial lugs, ¢, designed to fit upon thelugs

Jand /7, to which they are secured by rivets

or screws. Through each lug ¢ are formed
three bolt-holes, ¢'. One of these holt-holes
is Incated near the outer extremity of the lug,
a second near the inner edge of the same, and
the third at an intermediate point, and prefer-
ably extending  through the central lug, ¢
By mecans of suitable bolts extending through
these holes and corresponding bolt-holes, 1,
formed throngh the central core-section, 17, the
three sections of the drmature arve seeurely
Tastenedtogether, with the lugsand correspond-
ing depressions or recesses interlocking in
their proper positions. The conductors form-
ing the independent bobbins ¢ @, &e., are
wound upon such portions of the annular
plate ¢ as are included between two adjacent
systems of radial Iugs.

~ Iach bobbin d of the armatures D and I
consists of a coil of insulated wire wound in
the ordinary manner, and all in the same di-
rection, about the flat ring e.  The outer ter-
minal of each bobbin d is connected with an
insulated segment of a commutator, i, upon
one side of the armature, and the inner termi-
nals of the same. are respectively connected
with the insulated segments of o second com-
mutator, H, upon the opposite side of the ar-
mature. In like manner the inner and outer
terminals of the bobbins comprised in the ar-
mature D" ave respectively connected with the
segments of the commutators G and H/, lo-
cated upon the opposite sides of that arma-
ture. The four commutators &, G', H, and ¥’
thus provided each consists of eight segmen-
tal rings, 1" I* I%, &e., and each ring comprises
two nearly semicireular segments, and .
The adjacent ends of each pair ¢ and ¢ of
segments are insulated from each other, and
all the segments are also insulated from each
other., The commutators are mounted upon
the shaft 1 in the usual manner and re-
volve therewith, but are insulated therefrom.

Against the surface of each commutator rests

a contact or collecting brush, K, into con-
tact with which the successive segments are
brought. The arrangement of the commuta-
tor-segments with reference to theirrespective

bobbins is such that the respéetive outer and :

inner terminals of the successive bobbins are
simultaneously brought into contact with the

corresponding brushes in regular rotation.-

Thus the outer terminal of the hobbin " of
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the armature D is connected withthe seg meént

' of the segmental ring I’ of commutator G,
and its inner terminal is connected with the
segment 4 of the ring 1" of commutator H.
The terminals of the bobbin ¢, which is the
succeeding and alternate bobbm are connect-
ed in the same manner with the seo ments ¢ of
rings I*, respectively, the ter minals of the
ne\L succeeding and alternate bobbin @ with
the segments ¢’ of the rings I*, &e. The con-
ductms leading from the armature coils to the
segments are p'xssed through longitudinal per-

fomtlons n, Figs. 4 and 7, in the insulating-
sleeve N, prefembly made of compressed pa-
Thls sleeve is contained within a metal-

licshell, k, provided on either side with flanges
¥ and 2. The surface of the shell & 1ev01ves
in the bearing ¢, supported by standards ¢* ¢

The ang ular pos1t1ons of .the commutator-seg-
ments i’ ¢* °, &e,, are such that they wreblouo"ht
in 1e(rular succession into contact with the
eomnmtwtor brush, and immediately upon or
before $he arrival of one’ of the bobbins at
the point in the magnetic field where a cur-
rent generated therein ceases to be of availa-
ble strength, its commutator-segments sever
their connections with their respective con-
tact-brushes.
bin diametrically opposite the one passing
from the field of force enters the same upon
the opposite side, and is connected through its
commutator-segments with the respectwe com:
mutator-brughes. The eontact-brushes of the
commutator are carried by movable brush-
holders I, capable of angular adjustment .in
the suppmt ¥. The blush K of commutator
G may be connected to one terminal of the

external or work ecircuit, the opposite termi- .

nal of which will then be connected to the
contact-brush K of commutator &',
tact-brushes K of the commutators H' and H
would in that case be counnected with each
other through the coils of the field-magnets A
and A/, the connectlons being such as to cause
a eurrent traversing the same to induce mag-
netism of] say, 1101Lh polarity in the poles pre-
sented to the armature D, and of south polar-
ity in the poles 1)16861106(1 to the armature D,
or vice versa. As shown, however, the field-
magnets are included in the cirenit between
the brushes of the commutators G and G,
and the lamps or other electric devices Would
be in the circuit 3 between the hrushes of the
commutators H and H'; or both the field-mag-
nets and the lights nny be included in elther
portion of the complete circuit.

Instead of employing only two armatures,
D and D, any desired number may be carried
upon the same shaft C and constitute one gen-
erator, the requisite number of field-magnets
and commutmtors being also provided. IL is

evident, moreover, that an. armatuie con-
structed in the manner hereinbefore deseribed
is applicable to machines wherein the field of
force is established by two electro-magnets of
opposite polarity.
The main line of conductors may be conven-

At the same moment the bob--

The con- -

iently connected to the brushes of the outer
commutators, in which case it will be neces-
saryto connect the inner commutator-brushes
together by a conductor of low resistance; or
the main line may be connected to the S’le
inner commutator - brushes and the outer
brushes connected together; or the devices to
be operated may be lncluded in both the cir-
cuits connecting the outer brushes fmd inner
brushes.
I claim as my mventlon——

The combination, substantially as here-
1nbefore set forth, of a eentl al armature plate
or disk of softiron, and an annulus of soft iron
carried thereby, by suitable projections, and
situated in a plane parallel to the plane of said
central plate. :

The ecombination, “substantially as here-
mbefme set forth, -of a central armature disk
or plate of soft i 1r011 two annuli of soft iron—
oné on either side of said disk—and means of
attaching said annuli to the face of said disk,
substantmlly as described.

3. The combination, substantially as here--

inbefore set forth, of "the central armature-
disk, upon each faee thereof an annulus of
soft iron, means of attachment, substantially
as descrlbed and coils of conductms surround-
ing each annulus, except ab the points of at-
tachment

The combination, substantially as here-
mbefore set forth, of a central shaft, a disk of
soft iron carried theleby, situated in a trans-
verse plane thereto, an annulus of soft iron
carried upon the face of said disk, shouldered
lugs projecting from said disk lugb projecting
from said annulus for fitting said shouldered
1uos, and bolts for securing them in place.

-5. The combination, substantnlly as here-
inbefore set forth, of a central disk of soft
iron, two series of bobbins—one on either side
thereof—the bobbins of one series being placed
in intermediate angular positions to those of
the otherseries,and said bobbins lying length-
wise in a phne parallel to the plane of szud
disk, substantially as described.

6. The combination, substantially as here-
inbefore set forth, of two field-magnets having
their respective parts parallel the one to the
other, two semicircular fields arranged in the
same axial line, produced by said magnets in

the manner described, and facing in opposrce

dlrecblons .

7. The combination, substantially as here-
inbefore set forth, of two independent mag-
netic flelds arranged in the same axial line,
one produced by two semieircular pole-pieces
of similar polarity, and the other by the re-
maining pole-pieces of the electro-magnets
producing said first-mentioned field.

8. The combination, substantially as here-
inbefore set forth, of two fields, one produced
by two semlcu'cuhr pole-pieces of similar po-
larity, and the other produced Ly the remain-
ing pole-pieces of the electro-magnets produc-
ing said field first mentioned, a single shaft
travelsmo both fields, and two fu’matures
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mounted on said shaft and having equal and
diametrically - opposite sections respectively
sitnated in said fields at the same time.

9. The combination, substantially as here-
inbefore set forth, of two magnetic fields re-
spectively created by the pole-pieces having
similar polarity, of two indepéndent electro-
magnets, two armatures having diametricaliy-
opposite sections of coils respectively travers-
ing said fields simultaneously, and the four
commutators described for collecting the cur-
rents generated in said armatures.

10, The combination, substantially as here-

‘inbefore set forth, of two fields created and

disposed in the manner deseribed, two arma-
tures revolving in said fields, a single shaft
upon which said armatures are mounted, and
a central pulley by which said shaft is im-
pelled. _

In testimony whereof I have hereunto sub-
sceribed my name this 16th day of November,
AL D. 1882,

ROBERT J. SHEEHY.

Witnesses:

DANIEL W. EDGECOVE,
MILLER C. EARL.




