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"UNITED STATES

PATENT OFFICE.

HANS J. MULLER, OF NEW YORK, N. Y., ASSIGNOR TO HIMSELF AND
ALEXANDER LEVETT, OF SAME PLACE.

DYNAMO-ELECTRIC MACHINE.

- SPECIFICATION forming part of Letters Patent No. 241,054, dated May 3, 1881,
Application filed October 13, 1880. (Model.)

To all whom 1t may concern:

Beit known that I, HANS J. MUOLLER, of the
city, county, and State of New York, have in-
vented a new and Improved Dynamo-KElectric
Machine, of which the following is a specifica-
tion. |

The object of my invention is to provide a
new and improved dynamo-electric machine
which is so constructed that a series of sepa-
rate and independent currents can be pro-
duced, of which one is used to excite the field-
magnets and at the same time perform work in
the external circuits, whereas the other cur-
rents perform workin theexternal circuitsonly.

The invention consists in the construction
and combination of parts hereinafter described
and claimed. B

In the accompanying drawings, Figure 11s a
Jongitudinal elevationof myimproved dynamo-
electric machine. Tig. 2 is a cross- sectional
elevation of the same on the line y v, 1f1g. 1,
showing asideelevationof the armature.
3isafrontelevation of the commutator and the
brushers. Fig. 4 is a plan view of the under
side of the base of the machine, showing the
arrangement of the connecting-wires.

Similar letters of reference indicate corre-

sponding parts.

There are two series of fixed field-magnets
(six in each series) arranged concentrically
with a shaft, A, on which the armature re-
volves. The two series are so placed relatively

to each other that a pole of each magnet of

one series is opposite a poleof a magnetot the
other series. The armature-wheel revolves be-
tween the two series, and thereby generates
electro-motive force. _ .
The letters A’ to AS inclusive, Figs. 1 and 2,
indicate the six magnets of one series, and the
letters S/ 8% 8% Fig.1,three opposing magnets
of the other concentric series. The magnet-

cores are connected by brass plates O’ to O°,

45

so iswound thereon from lett toright. From the | tirely independent of one another. Thecom- roo

inclusive, and are attached to and supported
by vertical standards C C’, which are fastened
to a horizontal base-plate, D. Such field-mag-
nets are all connected in one circult by means
of a wire, L, which proceeds from binding-post

N’ along the under side of the base-plate D, |

ascends atx to the outer end of magnet A’,and

Iig.

' innerorright-hand end of said magnetit passes

to the inner end of magnet A? and from the
outer end of the latter to the outer end of mag-
net A3 and so on until it'leaves the outerend
of magnet A’ and, passing down through the
base-plate D at o/, IFig. 4, reascends through
the same at 2%, and is wound successively on
the six magnets of the right-hand series 3 i5°
S3, &e., passing next through the base-plate D
at 23, then up through the plate at 2%, and 1n
the form of a coil, J’, to the binding-screw W/
of thie brush H’ of the first or inner commuta-
tor, ', Fig.1. From the binding-screw Y’ of
the other brush, H, of the same commutator a
coiled wire,J, leads down through the base D
and extends to the binding-post P/, which 1s
located contiguous to the post N’. To these
respective posts are attached the negative and
positive wires, which form the external circuit
for maintaining a light or doing other work.

The shaft A is journaled in the journals I
E in the standards C €/, and upon one end of
this shaft a belt-pulley, If, is mounted, whereas
a series of commutators, I’, 12, I’, and 1%, are
mounted on the other end.

Two bars, G and G’, are attached to the
standard C/in some suitable manner, and pro-

ject from the same parallel to the shaft A. The
brushers H’, H?, H3, and H* are held to these

bars by the binding-screws W/, W2, W4 and
W+, and are suitably insulated at the point of
contact. Iach brushis provided with a press-
ure-spring, U’, U2, U3, and U*, the tension of
which can be adjusted by means of the set-
serews V/ to V4 The binding-screws X/ X*
and Y/ Y* serve to bind the positive and nega-
tive wires of the external circuits to the corre-
sponding brushers. _
Insome cases I may wind the coils of the dif-
ferent groups with more than one wire, so that
different currents may Dbe derived from one
aroup, a separate commutation being in such
case provided for each wire. In-thisinstance
the coils B® are wound with two wires, &° &%
The coils B B? B? are connected with commu-
tators I' 1* 1? 1* by wires &' I* I’ k', respect-
ively, which pass through and are insulated in
the hollow shaft A. ~The dynamo-machine 1s
thus divided into four sections, which are en-
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mutators I’, 12, I3, and I* are composed of six
segments—that is, as many as there are field-
magnets—iwhich are held together by aflanged
ring,a. Ascan be seenin Fig,3, the segments
1, 5, and b are connected with each other, and
the segments 2, 6, and 4 are connected with
each other. In a like manner, the wire %/ is
connected with the segments 13 5 of the com-
mutator I’, passes through the coils of section
B’y and the retarn-wire 1 is connected with
the segments 2 6 4 of the commutator J’. The

wire £ 1s attached to the segments13 5of the:

commutator 1%, passes through the coils of the
section B3% and returns to the segments 2 6 4
of the commutator 12, and in the same mannex
the wires 2% and &* are connected with the com-
mutators I’ and I, respectively.

Kach group of armature-coils must contain
as many coils as there are field-magnets, and
cach commutator musthaveas many segments
as there are field-magnets. The sides of the
armature-coils are so arranged that in the mo-
ment when they leave one field-magnet one-
eighth of their cross-section covers the next
adjoining maguet,asisshownin Fig. 2, b, forin-
stance, where one-sixteenth of the width of the
end or cheek of the coil overlapseach of thead-
Joining field-magnets A’and A°. Consequently,
iIf the armature cheek or endleavesthe magnet
A% altogether, one-eighth of its width overlaps
the magnet A’. The coilsare arranged in this
manner for the following reasons: When the
coils leave the heads of the magnets a short
interruption of the main current takes place,
and in consequence of this an extra curren
18 developed, which has the same direction as
the main current; but as a certain armature-
coll leaves the magnet at precisely the same
time that the corresponding commu tator-seg-
ment leaves the brusher, the extra current will
discharge itself into the next commautator-seg-
ment in the direction of the preceding main
current, consequently in the reverse direction
of the succeeding current, and thus when these
two currents unite they produce a spark at the
commutator, and these sparks destroy the com-
mutator and brusher very soon; butif the arma-
ture-coils overlap the next magnet before leav-
ing the former one, as described above, the fol-
lowing main current will be strong enough to
counterbalance the extracurrent withoutaffect-
ingthe preceding main current, ifthe armatures
are not too broad.

While I specify a lap of one-eighth as that
which will produce the best effect, yet fair re-
sults may be obtained with alap varying some-
what therefrom.

The coils of the group B’ contain more iron
than the other coils, for a certain quantity of
iron is required in the coils in proportion to the
magnet to produce an induction-current that
1s sufficient to excite the magnets, and also to
produce the required reactive eifect, for the
field-magnets in turn exeite the armature-cores
and also their coils, and thus produce induced
currents 1n the same. |

matare-coils of dynamo-machines did not con-
tain a sufficient mass of iron to enable a small
group of them to properly energize the field-
magnets ; hence, as a rule, all the groups had
to beemployed for such purpose. Buiin order
to obtain a current of small quantity and ereat
Intensity for maintaining a series of lights, a
certain length of wire must be employed—that
I8 to say, intensity of current is what is re-
quired, and with a wire of great length a en-

rent ot minimum quantity and maximum in-
tensity may be produoced.

With thick cores
but a comparatively short leneth of wire can
be employed, for the coils can cceupy only a
limited space. | |

In practice I have found that while, with

thick coils and the necessarily short length of

wire (No. 16) that conld be wound thereon, I
can produce only one light of fifteen hundred
candle-power, yet with small cores and the
much greater length of wire which may be
wound thereon I can maintain two such lights.
In other words, by my mode of constroneting
and winding of the armature-cores and con-
necting them in the internal and external cir-
cuits, I can produce twice the effect usually pro-
daced by the ordinary method or arrangement.

The carrents generated in the machine have
the following cirvenits: . The carrent from the

first group, B/, of the armature-coils, and whicl-

1S the only one used toexeite the field-magnets
and also do work in the external cirenit, passes
to segments 1 3 5 of commutator I’; then
through brush ILand coil J to binding-post | g
and to the work in the external cireunit. The
return currententersat binding-post N/, passes
through wire L to magnet group A’ to A%, then
through magnet group S’ to S¢ and coil J’ to
brush H’,segments 264 ofthesamecommutator
I’yandreturn-wire 2/ back to the coils B, which
completes the cirenit. Another current passes
from the armature-coils of group B, through

wire &% to segments 1, 3, and 5 of the second

commutator, 1°, through brush M2 Dbinding-
serew y°, wire P? to the lieht in the external
circnit. The negative currents from such light
returns through wire N2, binding-screw X2,
brush H? segments 2 6 4 of the same commu.
tator 1%, and the retarn-wire 42 back to the coils
B?, The two currents from the group of coils
B’ which are wound double, take a similar
course through the respective commutators 1°
and 1* and their respective brushes Y* X3and
Y* X* and external circuit-wires, P* N3 and 1
N*% aswill be readily understood. One of these
wires wound on the coil B? derives its current
mainly by induction from the other wire as
well as by induction from the iron core.

I am aware that it is not broadly new to ar-
range a series of armature-coils so as to over-
lap more orless the field-magnets with which
they coact; but I believe myself to be the first
to have conceived and practically carried ount
such definite arrangement of said parts as will
produce the desired effect—namely, prevent
sparks atthe commutator; and I do not claim,

As heretofore usually constructed, the ar- | broadly, the division of armature-coils into
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ferent cur-
rents are produced, as described in Varley’s
English Patent No. 4,905, A.-D. 13706.

[ do not here claim the inclination of the
armature-coils, since that has been made the
subject of a separate application.

What 1 claim 18—

1. The combination, with a series of field-
magnets and two or more commutators, of two
or more groups of armature-coils having In-
dependent circuit-connections, whereby one
oroup may be employed independently for (Lo-
ing work in the external circuit and also
charging the field-magnets, and the other group
or groups solely for doing worlk, substantially
as specified.

2. The combination, with two or more com-
mutators and a series of field-magnets, of two

or more groups of armature-coils, one group of

which has larger iron cores, and is employed
both to excite the field-magnets and do work

in the external circuit, and the rest of the coils

solely for doing work, substantially as specified.

3. The combination, with commutators and
series of field-magnets, ol an amature-wheel
having two or more different series of coils, the
coils B! of one series having larger iron cores
than those of the rest and being wound with
a less length of wire, and such larger cores be-
ing connected with a commutator and themag:-
nets, and the other series of coils wound with
o greater length of wire, which leads to the
second commutator, as shown and described,
the current from the coils having the larger
iron cores being used to excite the magnets

and the current from the others exclusively to
do worlk in the external circuit, as and for the
purposes specified. |

4. The combination, with a commutator and
a series of field-magnets concentrically ar-
ranged, of an armature-wheel having a series
of coils the width of whose cheeks exceeds by
about one-eiehth the distance between such
maghets, so that they will overlap the latter,
as shown, for the purpose of preventing sparks
at the commutator, substantially as specified.

5. In a group of coils of the armature of &
dynamo - electric machine, the combination,
with one or more coils, B? or B3, of a coil, B,
having a larger iron core than the other coils,
substantially as herein shown and deseribed,
and for the purpose of producing more mag-
netism for execiting the field-magnets 1n these
coils I3/ than in the rest.

6. In the armature of a dynamo-electricma-
chine, the combination, with a series of coils in
namber eqnal to a multiple of the number of
field-magnets, of coils which have a larger iron
core than the rest of the coils and are equal
in namber to the field-magnets in the machine,
substantially as herein shown and described,
and for the purpose of exciting the field-mag-
nets of the machine with a number of colls not
oreater than the number of field-magnets, so
that the other coils can be used independently
for work in the external circuit.

HANS J. MULLER.

Witnesses:

OSCAR If. (UNZ,
(. SEDGWICK.
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