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To all whom it may concern:

Be 1t known that I, CoHARLES T, BRUSH, of
Cleveland, 1 the wmlh of Cuyahoga £Ll1d
State of Ohm have invented certain new and
useful Implowments m Dynamo-Electric Ma-
chines; and I do hereby declare the following
to be a 11111 clear, and exact description of the
mvention, Sﬂ{fh as will enable others skilled in
the art to which it pertains to make and use
it, reference being had fo the accompanying
dmwmgh which form part of this specifica-
tiomn.

My mvention relates to dynamo-electric ma-
chines; and has for its object the mainte-
nance in sueh machines of & “magnetic field?”
while the machine is running, ththel the ex-
“ternal cireuit is closed or opul

in dynamo-clectric machines as ordinarily
constructed, no magnetic field is maintained
when the e\tuual circuit 18 open, except that
due to residual magnetism; hence the electro-
motive force dev eIOpe( by ﬂl@ machine 1n this
condition is very feeble.

itis only w hen the external eircuit is closed
through a resistance not too large that power-
fal currentb are developed, owing to the strong
magnetic field produced by the eir culation of
‘he currents themselves around the field-mag-
nets.

Such machines are not well adapted to cer-
tain kinds of work, notably that of electro-
plating. Ifor this purpose a machine arranged
to do a large quantity of work at one opera-
tion may fail entirely to do a small quantity,
because of the Lompﬂmtwelv high externatl
resistance involved in the latter case and the
low electro-motive force of the machine at the
start.  Again, 16 1s well known that doring
the process of clectroplating, a very eoumdel-
able electro-mnotive force is devdoped 1 the
plating-bath 1 a direction opposed to the cur-
rent from the dynamo-electric machine. If,
110w, the current from the machine is ummen-
:mllj weakened, by aceldent or otherwise, 1ts
nagnetic field, and consecquently its electio-
:notwe torce, are correspondingly reduced. If
the latter falls below the opposing electro-
motive foree of the bath, it will be overcome
by 1t, and the machine will have the direction
of 1ts current reversed. This aceident often

J—

- happens with plating-machines, and is a source

of mueh annoyance.

1t will now Dbe obvious that if even a mod-
crately-strong magnetic field be constantly
maintained within the machine, both of the
above-deseribed diffienlties will he climinated.
Other useful applications of a ¢ permanent-
field” machine will readily snggoest themselves.

I attain my object by diver tmﬂ from exter-
nal work a portion of the current of the ma-
chine, and using it, either alone or in connec-
tion with the wst 01 the carrent, for working
the field-magnets. I prefer the Tatter plan of
the two Just above mentioned, especmll; for
electroplating-machines.

If, now, the external cirenit be broken en-
tirely, the magnetic field will, in the former
plan just mentioned vemain 111111111}:111@(1, and
in the latter plan will remain sufficiently strong
to efiect the desired end.

In applying my invention to dynamo-cleetrie
machines, I wind the corves of the field- -magnets
with o suitable quantity of comparatively fine
wire having a high resistance in comparison
with that of the external cireuit and the rest
of the wire on the machine. The ends of this
wire arc so conunected with other parts of the
machine that when the latter is running a

current of electricity constantly cirenlates in

sald wire, whethoer the external eiveuit be elosed
or not. The high resistance of this wire pre-
vents the passage throueh it of more than a
small proportion of the w hole carrent capable
ot being evolved by the machine; therefore
the ..:nwﬂflble external current is 110’( materially
[essened. |

When this device, which I have called a
‘“teaser,” 18 used in (*01111@01:1011 with field-mag-
nets, ELISO wound with coarse wire, as shown in
Ifie m"e 1ot the drawings, for the purposeof still
fﬂlﬂlbl‘ mnereasing the maguetic field by em-
ploying themain eurruut for this purpose, in the
usual manner, then the “teaser” may be so ar-
ranged that the current which passes through
16 Wlll also circulate In the coarse wire, les
imereasing the efficiency of the deviee. This

arraln ﬂ‘ement 1llustrating one of the nost com-
1011 fbpp]matmus ol my nweutmn 15 shown 1
Ifig. 1 of the dmmuﬂb.

Tustead of the teaser and helix T being con-
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structed from wire of different gages, the size
of wire may be alike in both, or the teaser-
wire may be coarser than the principal mag-
net-wire; but in these cases the waste of cur-
- rent through the teaser would be excessive,
leaving comparatively little for use in the ex-
ternal circuit. '

Instead of the magnef. being surrounded
with both teaser and ordinary helix I, the lat-
ter may be omitted, and the teaser increased
in gage and length (thus still maintaining 1ts

high resistance) until it will of itself main-

tain sufficient magnetic field. This modified
form of machine is shown in I'ig. 5 of the draw-
Ings. , -

I will now proceed to describe the construc-
tion of one or more forms of device embodying
my invention.

In the drawings, Fig. 1 represents in plan
view a portion of a dynamo-electric machine,
showing one of its magnetic helices partially
wound and so arranged as to exhibit the teaser
and helix F, also to show one form of arrang-
ing the currents of the teaser and main wire.
Fig. 2 is the same, showing, however, a modi-
fied arrangement of the currents of teaser and
main wire. Fig. 3 shows a modified method
of applying the teaser by wrapping it upon
the outside of the main helix instead of within
it, as shown in Ifig. 1. Tig. 4 shows another
modified form of teaser, where it may be
wrapped around the magnet alongside and in-
dependent of the main helix. Fig. 5 shows
another modified form of my device, in which
the main helix I is omitted, and the magnet
clothed only with the teaser. -Iig., 6 shows
still another modification of my invention,
wherein the teaser does not surround the mag-
net-cores at all.

A A represent the base and standards of a
dynamo-electric machine. A’ A’ are the bear-
ings in which revolves the shaft that carries
the armature and commutator-cylinder.

B is one arm of a field-magnet, of which said
magnets there are two in such a machine as
here shown—one upon either side of the re-
volving armature. | -

C C! are metallic brushes for collecting the
current from the commutator-cylinder, and
conducting the same down through their sup-
ports C? to suitable connections, where 1t 1S
disposed of according to the arrangement of
the circuits. .

‘D D’arebinding-posts, representing the posi-
tive and negative poles of the machine, from
which proceed the wires or other conductors
for conveying said eurrent to the place of its
application. |

E represents the teaser, already sufficiently
desecribed, so far as the principles of its appli-
cation and operation are concerned.

It therefore only remains to explain a few
of various modifications in the manner of ap-
plying said teaser and the arrangement of the
currents. |

As shown in Fig. 1 of the drawings, the
teaser Il is first wrapped, say, In two courses
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around the core of the magnet B, and the main
helix-wire I is wound outside and independent -
of the teaser. One end of the teaser-wire is
connected with the binding-post D and brush
O, and the other with the post 1. The main
helix-wire I passes from the post D/, to which

| it is connected, to the magnet-core, around

which it forms a helix, and, finally, connects
with the brush C.. |

Thus arranged, the current will be as fol-
lows while the external circuit is closed: Trac-
ing it from brush C,it divides itself between
the external cirenit and the teaser inversely
as their respective resistances, and again unit-
ing into an undivided current at the post D/,
it passes on through the helix T to the brush C.

If, now, the external circuit be opened, the
reduced current consequently evolved by the
machine will take the following course, by

| which it will be clearly perceived how in such

case a permanent magnetie field is maintained.
(The same conditions would obtain if' the ma-
chine were to be originally started on an open
external circuit.) Tracing, now, the current
from the brush C, it passes through the teaser
| B, around its helical portion, down to binding-
post D/, where it meets the wire I ot the main
helix, through which it passes again -around

This arrangement of circuits, as shown in
Fig. 1, while for many purposes preferable, on
account of the increased amount of current
convolutions passed around the magnets, 1s
not the only one that will prove effective in
| carrying out and embodying my said inven-
tion. Such an arrangement-of currents as
shown in Fig. 2 will serve an operative pur-
pose. In this form the teaser E, instead of
connecting with the wire I at the binding-
post D', as hereinbefore specified, takes the
| following course: Commencing, say, at 1ts
| ecounection with the brush C and post D, it
proceeds to describe a helix around the mag-
- net, and then terminates in its connection with
“the brush C, | | |

It is not at all essential that the teaser be
| wrapped around the magnet underneath the
wireF. A varietyof methods would beequally
as operative as the above, among which may
| be mentioned that illustrated in Fig. 3 of the
‘drawings, where the teaser is wrapped outside
of the helix. F'; also, that shown in Fig. 4,
I where the teaser is wrapped alongside the he-
lix T, forming a separate and independent sec-
tion or helix. T o

Fig. 5 of the drawings is designed to show
| the arrangement of the current when the wire
I is omitted, as hereinbefore described, in
which case the magnets are wound only with
the teaser. | | |

Iig. 6 of the drawings is designed to show

l the magnet, and finally to the brush C.

| the arrangement of parts and direction of cur-

rent when the teaser-wire I does not surround
a magnet-core, but merely serves to join,
through a high resistance, the positive and
negative poles D D/ of the machine. In this
| case the teaser-wire need not necessarily form
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a helix, but may be disposed of in any conven-
1ent manner, either within the machine or ex-
terior to 1t.

The direction of the current through the
several pares of the apparatus is the same as

described in conneetion with Fig. 1 of the

drawings, aid the offect produced is the same,
but less in degree, since themagnetizing power
of the helix ¥ only is brought into action, in-
steadd of’ that of both helices, I and E, as in
the former case.

It should be distinetly understood that I do
not init my invention to the form adaptable
to any particular dynamo-electric machine, in-
asmucl: as it is susceptible of a variety of
modifications, whereby it may be applied to
devices of various constructions withont any
material departure from its spirit and intent,
or the essential principles of its construction
and operation: The forms in which T have
liere chosen to demonstrate it are those best
applicable to such a dynamo-cleetric machine
as shown in United States Patent No. 189,997,
granted to me April 24, 1877,

q

What I claim is—

1. In a dynamo-electric machine, the wire
or helix I, having a comparatively high re-
sistance and kept constantly iu closed ecireuit
while the machine is running, in combination
with the magnet-wire or helix T, as commonly
employved. |
2. In a dynamo-electric machine in whieh
the coils around the field-of-force electro-mag-
nets are ieluded in the main or operative eir-
cuits, the combination of sueh main cireuit
with a constantly-closed differential cirenit of
prescribed resistanee, for the purpose of main-
taming the flow of the current through the
coils surrounding the electro-magnets in the
machine when the main or operative (external)
circult is broken, substantially as shown.

In testimony whereof T have signed my naine
to this specification in the presence of two
subscribing witnesses.

CHARLES F. BRUSII.

Witnesses:
LeverurT L. LEGGETT,
JNO. CROWELL, J1.
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