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Application filed May 19, 1882.

To all whom it may concern :

Be it known that I, GEORGE W. BEARDS-
LEF, a citizen of the United States, and a resi-
dent of Brooklyn, New York, haveinvented an

5 Improvement in Dynamo-Electric Machines,
of which the following is a specification.

My invention relates to certain improve-
ments in the construction of circuits of dy-
namo-electric machines, as more fully described

1o hereinafter.

In the accompanying drawings, Figure 1 is

a plan view of a machine to which my inven-
tion may be applied. Fig. 2 is a perspective
diagram, showing my improved arrangement
15 of the ecircuits and eircunit-connections with the
commutator-wheels ; Fig. 3, a corresponding
perspective view of the rotary armature and
circuit-connections for the coils thereof; and
Fig. 4, a section on the line 1 2, Fig. 1, drawn
20 to an enlarged scale,showing the construction
of the holders for the commutator-brushes.
The particular construction of the field-mag-
nets and armature of my machine will vary
with the machine to which my invention may
25 be applied, for it will be understood that it is
applicable to various constructions of dynamo-
electric machines. In the drawings I have
shown one of the well-known construections of
machines, in which M M are the field-magnets,
30 with poles M/, between which revolves the ro-
tary armature D. This in the present in-
stance is shown as being in the form of a eyl-
inder mounted on the shaft S,and having pole-
pieces d, with intermediate wire wrapping,
35 forming a series of spools—sixteen in the pres-
ent instance—the coils being connected up, as
hereinafter described.
On the axle of the commutator are fixed four
insulated wheels, B B’ A A/, each having four
40 commutator plates or segments insulated from
each other, as shown in Fig. 2. The wheels
B B’ are arranged on the shaft S, so that the
segments or plates of the two wheels will be
in line or coinecide with each other, and the
45 plates of the wheels A A’in the same way co-
incide with each other. The segments of the
wheels A A/, however, do not coincide with
those of the wheels B B/, as illustrated in the
perspective diagram Fig. 2, from which the
! aft 8 is, for the sake of clearness, omitted.

(No model.)

The shaft is also omitted from the correspond-
ing view, Fig. 3, for the same reason. On the
upper peripheries of these wheels bear the
ends of the commutator-brushes kjj ¥/, the
oufer ends of the brushesjj’ being directly 55
connected at 7, as indicated in Figs. 1 and 2.
These brushes are fixed by suitable screws in
holders B, each of which is provided with two
slots for two brushes—k %*, Tig. 4, for in-
stance—Dbearing on the eommutator-wheels at 6o
different points, so as tc bridge the breaks
between the segments and avoid as much as
possible the formation of sparks. Each of theze
holders E is moanted on an insulating-sleeve,
F, onarod, G, carried by a bracket, G, secured 65
to a sleeve, H’, on the standard H, which car-
ries the bearings for one end of the rotating
shaft 8. These several holders are also care-
fully insulated from each other, but are free to
turn on the sleeve F. A coiled spring, m,how- 70
ever,connected at its inner end to the sleeve If,
and bearing at its outer end on a pin, m/, on
the holder, so acts on each holder E as to press
the ends of its brushes into contact with the
commutator-plates. 75
The arrangement of circuits, which consti-
tutes one of the principal features of my pres-
ent invention, will be best understood on ref-
erence to Figs. 2 and 3, from which latter fig-
ure it will be seen that the sixteen bobbins or 8o
spools are wound in eight pairs, 1/ 2/ 3" 4/ 5" ¢/
7/ &, one of the terminal wires of each pair be-
ing carried to a pair of commutator-plates, as
hereinafter described, while the other termi-
nal wire of the same pair is connected to the 83
terminals of every alternate pair of spools by
a suitable conductor. Forinstance, the termi-
nal wire 1* of the pair 1’ (in this instance the
inner terminal) is connected to an insulated
conduetor, ¢/, in the form of a ring, and to go
this conduector ¢ are also connected theinner
terminals, 3%, 5%, and 7%, of the pairs of coils
3, 5, and 7. In the same way the inner
terminals, 2%, 4%, 6*, and 8%, of the pairs 2/,
4/, 6/, and 8’ are connected with each other g9s
through the conduetor O, as shown in the dia-
gram Fig. 3. Iach of the other terminals, 1,
2,3,4,5,6,7, and 8, of the coils, as I have be-
fore said, is connected to a commutator plate
or segment on each wheel of either the pair roo
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A A’ or the pair B B’ Thus the terminal 1, |
Fig. 2, passes through holes in the insulated
portions of all the wheels, is connected to the
segment a of the wheel A, and then to the di-
rectly-opposite segment @’ of the wheel A’
The next wire, 2, is in the same way con-
nected to opposite segments of the other pair,
B B’—that is, it passes through the insulated
portions of the two wheels B B/, and is con-
nected to the segment ¢ of the wheel B, and
to the directly-opposite segment ¢’ of the wheel
B’. The next wire, 3, goes to the wheels A
A’, being connected to the segments b ¥/, the
wire 4 to the segments ff*of the wheels B B/,
the wire 5 to the segments ¢ ¢/ of the wheels
A A’, the wire 6 to the segments g ¢’ of the
wheels B B, the wire 7 to the segments d d’
of the wheels A A’, and the wire 8 to tlfe seg-
ments i A’ of the wheels B B/, It will thus
be seen that the terminals from the rotating
armature are connected to the pair A A’ and
the pair B B’ alternately, and each wire is
connected to two segments, which are on two
different wheels of a pair and opposite to each
other. In this instance the even-numbered
wires go to the wheels B B/, while the odd-
numbered wires go to the wheels A A’.
When the shatt at a certain moment of its
revolution has brought the commutator-wheels
to positions in which the brush & is in contact
with segment f, brush j with segment 2/, brush
4 with segment b, and brush & with segment
d’, as shown in Fig. 2, the circuit will be as
follows: Supposing the carrentto be entering
at the brush %, it will take the following course:
segment f, wire 4 to the coils 4/ of the arma-
ture, terminal 4%, conductor C, terminal 8%,
coils &, wire 8, segment 2/ of the wheel B,
brushes j j2 §, segment b of the wheel A, wire
3, back again to the armature, through the
coils 3/, terminal 3%, conductor C’, terminal
7%, coils 7', wire 7, plate d’ of the wheel A/,

coils of the field-magnets M and lamp L or
other place where the work is to be done, the
field-magnets in this view being of course rep-
resented separately on a comparatively swmall

scale, -
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It will thus be seen that by the construction
described the current has a very extended cir-
cuit through the coils .of the armature, pass-
ing through four out of the eight pairs of coils,
the coils through which the current passes
being those which at that moment are op-
posite the polar faces of the field-magnets.

By the use of anamber of commutator-wheels
for the armature, instead of one, the brushes
can all bearranged on the top, where they can
be most readily got at.

I claim as my invention—

1. The combination of the armature of a
dynamo-electric machine with two pairs of
separate commatator-wheels and brushes, the
terminalsof the armature-coils being connected
to alternate pairs of wheels, and each terminal
being connected to two opposite segments on
the two wheels of its pair, all substantially as
deseribed.

2. In a dynamo-electric machine, the com-
bination of four commutator-wheels with four
brushes, two of which have their outer ends
directly connected to form a direct electrical
communication within the "machine between
two commutator-wheels, substantially as de-
seribed.

"~ 3. The combination of an armature with.

commutator-wheels and brushes, one set of
terminals of the coils beiug connected to the
segments of the commutator-wheels, and the
other terminals connected up alternately to
conductors C ¢V, substantially as specified.

4. The combination of an armature having
its coils wound in pairs, the terminals at one
end being connected togetber in two alternat-
ing sets, and the terminals at the other end
being connected alternately to two pairs of
commutator-wheels, substantially as set forth.

In testimony whereof Iliave signed myname
to this spegjfication in the presence of two sub-
seribing witnesses.

GEO. W. BEARDSLEE.

Witnesses:
WALTER K. FREEMAN,
EUuGENE F. BARNES. -~
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