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To all whom it may concern:

Be it known that I, Jouy L. CreveviNg,
a resident of New York, in the county and
State of New York, have invented certain
new and useful Improvements in Reversible
Brush-Holders  for Dynamo-Electric Ma-
chines, as set forth in the annexed specifica-
tion and drawing, forming a part thereof.

My invention pertains to that class of
brush holders for use with dynamo electric
machines having rotary armatures subject to
reversals in direction of rotation and will be
fully understood by referring to the accom-
panying drawing, in which— -

Figure 1 is.a partial longitudinal section
and elevation of one type of brush holders
comprehending my invention and a com-
mutator of a dynamo electric machine illus-
trating its use therewith, the section being
taken opn the line C—D of Fig. 2 as viewed
from the left. Ifig. 2 is a transverse section
and partial elevation of the brush holder
shown in Fig. 1 taken on the line A—DB of
said figure as viewed from the right.

In the drawing, 1 represents an armature
provided with the commutator 2 carried by
the shaft 3 supported in suitable bearings

carried by the end members, or castings, one -

of which is indicated at 4. These end cast-
ings are provided with flanges 5 which may
be secured to the dynamo frame, or shell,
6 as by means of screws 7. The end member
4 is also provided with an inwardly project-
ing flange 8 having a Dball-race 9 therein
which engages the balls 10 which in turn
engage a similar race in the member 11
which is in the form of an annular ring
which carries the brush supporting arms 13
insulated therefrom as by means of suitable
insulating members indicated at 12. The
arms 18 are of conducting material and
support directlv the brush-holders 14 which
carry suitable brushes 15 bearing upon the
commutator. 2 and collecting current there-
from.

16 is an annular magnet-frame provided

with a winding 17 which may be placed in
shunt across the brushes as shown. The
magnet frame may be supported by brackets
18 in such manner as to have a slight lateral
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play and is normally pressed in a right-hand
direction as by springs 19 while revolution
of the ring is prevented as by suitable pins,
one of which is indicated at 31. The mag-
net-frame is faced in such manner that
when moved in a left-hand direction it will
malke contact with the face of the flange 8
and also with the ring 11, both of which
are of magnetic material, in such manner
that when energized it will firmly hold the
ring 11 in fixed relation to the flange 8 and
relieve the balls and ball-races of any strain
due to tendency of the brush carrying mech-
anism to vibrate or chatter as upon uneven
wear of the commutator. The magnet frame
16 is provided on its periphery with two in-
sulated conductors 20 and 21. The conduc-
tor 20 terminates in the contact pieces 22 and
23 and is provided with a binding-post 24
whereby it may be connected to an external
circuit. The member 21 is connected with
the contact members 25 and 26 and is pro-
vided with a binding-post 27 whereby it
may be connected to an external cirenit.
These binding posts constitute the working
terminals of the machine. The ring 11 has
a portion cut out, as indicated at 28, in such
manner as to leave shoulders which engage
the pin 29 when revolved in either direction
sufficiently to bring the arms 13 in proper
alinement with the contact members carried
by the conductors 20 and 21.

30, 30 are flexible contacts in connection
with the conductors 20 and 21 and adapted
to make contact with the brush supporting
arms 18 when the same are swung into their
operative positions in either direction for
the purpose of carrving a Fght current nsed
in the field while the generator is bnilding
up, the field magnet being preferably con-
nected across the arms 13.

The operation of my invention is substan-
tially as follows: If the armature in Fig. 1
ke rotated in such direction that its upper-
most portion is traveling awav from the
observer, the friction of the brushes 15 will
cause the brush-holders 14, arms 13 and an-
nular ring 11 to revolve upon the balls 10
in the stationary ball-race 9 until in that
position shown in Fig. 2 when the stop 29
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will prevent further revolution in this di-
rection and the upper arm 13 will be in line
with the contact 22 and the lower arm 13
will be in line with the contact 26. Then
if the armature speed incrcase sufficiently
that its voltage be appreciable, or ap-
proaching usetul dimensions, the winding
17 will  become energized and cause
the ring 16 to move against the action
of springs 19 and firmly grip the flange
§ and the ring 11 in such manner as to
hold said frame in proper position as above
outlined and simultaneously cause contact
between the contact arms 22 and 28 and
the arms 13, and the upper member 13
will ‘be in electrical communication with the
binding post or terminal 24 and the lower
member 13 will be in communication with
the binding post or terminal 27. If now
the gensrator stop and its voltage fall to
zero, the magnet 16—17 will be pressed into
the position shown in Fig. 1 by the springs
19. If the direction of rotation now be re-
verged, the upper arm 13 will be swung into
alinement with the contact member 25 and
the lower member 13 will be swung into
alinement with the contact member 23 and
further revolution of the ring 11 in reverse
direction will be prevented by the stop 29
striking the opposite end of the engaging
slot 28 and if the generator speed increase
sulliciently as to approach usefulness, the
magnet 16—17 will again be attracted
against the action of springs 19 so as to
firmly grip the ring 11 and the flange 8 and
properly support the ring 11 and cause con-

tact between the upper arm 13 and the con-
tact member 25 and the lower arm 13 and

the contact member 23. It will be noted
thevefore that while the current delivered
from each respective brush may be reversed
by reversal of direction of rotation of the
armature, the current deliversd to line will
remain constant in polarity owing to the
fact that upon reversal in direction of ro-
tation the respective brushes are connected
to opposite terminals of the external cir-
cuit. In practice the amount of travel given
to the ring 11 may be as small as desired
and- I so position the contact members 22
and 23, 25 and 20 and so dimension the slot
28 that the brushes will be allowed to swing
through that arc desired as an angle of lead
upon reversals.

From the foregoing it will be plain that I
have produced a reversible brush holder
wherein the current to line may be of uni-
form direction notwithstanding reversals in
direction of rotation of the armature, also
that this is accomplished by means of brush
carrving mechanism due to the ever present
iriction of the brushes upon the commuta-
tov and that this is accomvnlished without
allowing the Dbrush holders to revolve

1,164,262

through anv great arc or only upon revolu-
tion sufficient to provide the desired angle
of lead. Further, that positive and separate
contacts are made and held due to the ac-
tion of the magnet 16—17 without any dan-
ger of sticking upon reversals as the con-
tacts are all opened before said reversals
take place and that the means for causing
the contacts alsc relieves the moving parts
of my device from all strain or vibration
when the generator is running.

I malke no claim herein to the broad idea
of a stop for the brush-holders in combina-
tion with additional means for holding the
brushes at the point of arrest, nor to the
broad idea of magnetic means for holding
the brushes under control by carrent gen-
erated Ly the machine, as the same are made
the subject of my application filed Aug. 7,
1911, Serial No. 042,582, Nor do I make
claim herein %o electromagnetic means
broadiy for restraining the brush-holders,
as stich feature is made the subject of my
application filed Aung. 19, 1911, No. 6:44,985.
Nor do I claim herein the broad idea of
means of securing the Dbrushes together
aboit the commutator, as such feature, in
the proper combination, is made the sub-
ject of my application filed Sept. 25, 1911,
No. 651,022, Nor do I claim the broad idea
of means of mounting a brush-holder, hav-
ing a plurality of brushes, so as to enable
it to change its position on reversals of the
commutator, in combination with means for
maintaining a fixed angular relation of the
brushes relative to the commutator, as such
means are claimed, in various combinative
arrangemeits, in my application filed Oct.
20, 1911, No. 655,660.

T do not wish 1n any way to limit myself
to the details of constiuction nor to the

xact mode of operation outlined above to

Mlustrate one form of my invention, for it
is obvious that wide departure may be made
in the way of details without departing
from- the spirit and scope of my invention
which is as set forth in the following
claims:

1. The combination with an armature
having a commutator in operative relation
thereto, of means for collecting current
thevefrom; movable means for carrying: the
collecting means, binding posts or termi-
nals adapted to ke connected to an external
circuit, means whereby motion of the col-
lecting means determines the connection of
the same with said terminals and electro-
magnetic means for establishing such con-
nection.

2. The combinaticn with an armatuve
having. a commutator in operative relation
thereto, of means for collecting current
therefrem, movable means for carrying the
collecting means, binding posts or terminals
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adapted to be connected to an external cir-
cuit, means whereby motion of the collect-
ing means determines the connection of the
same with said terminals and electromag-
netic means for establishing such connection
and ccoperating to hold the movable means.

3. In a generator provided with an arma-
ture, a commutator and brushes in operative
relation thereto, movable means for sup-
porting said brushes whereby friction be-
tween the brushes and the commutator may

‘move the brushes, binding posts or termi-

nals adapted to be connected to an external
circuit, means for establishing connections
between the brushes and said terminals com-

‘prehending means whereby the connection

of the brushes to the said terminals may be
reversed and electromagnetic means for
effecting said connections.

4. In a generator provided with a rotor,
means in frictional contact with a portion of
said rotor and adapted to collect current
therefrom, movable means for carrying said
collecting means, binding posts or terninals
adapted to be connected to an external cir-
cuit, means whereby the motion of said
movable means determines which branch of
the external circuit is connected with the
collecting means and electromagnetic means
for operating the same.

5. In a generator provided with a rotor,
means in frictional contact with a portion of
said rotor and adapted to cecllect current
therefrom, movable means for carrying
said collecting means, binding posts or
terminals adapted to be connected to an ex-
ternal circuit, means whereby the motion of
said movable means determines which of
said terminals is connected with the respec-
tive collecting means and electromagnetic
means for effecting the same and codperat-
ing to hold the movable means.

6. The combination with an armature
having a commutator and brushes in opera-
tive relation thereto, of brush holders for
said brushes, movable means for holding
said brushes, additional means for allowing
for a revclution therecf throughout an an-
gle with reference to the axes of commuta-
tion, binding posts or terminals adapted to
be connected to an external circuit and elec-
tromagnetic means cobperating with the
movable means tc connect the brushes with
opposite s‘des of said terminals depending
cn the direction of revolution of the arma-
ture.

7. The combination with an armature
having a commutator and brushes in opera-
tive relation thereto, of brush holders for
said brushes, movable means for holding
said brushes, additional means for allowing
for a revoluticn thereof throughout au angle
with reference to the axes of commutation,
binding posts or terminals adapted to be

connected to an external circuit and electro-
magnetic means codperating with the mova-
ble means to connect the brushes with oppo-
site sides of said terminals depending on the
direction of revolution of the armature and
codperating to hold the brush holders.

8. The combination with a commutator
and brushes in operative relation thereto; of
brush-carrying means allowing some me-
tion of the brushes with the commutatoer;
means for arresting said motion and simul-
taneously making connection between the
brushes and the circuit terminals so as to
connect the brushes with opposite branches
of said circult upon reversals in direction of
the commutator; said arresting means com-
prehending an electromagnet excited by
current collected from said commutator to
magnetically hold the brushes in fixed oper-
ative positions.

9. In a dynamo electric machine having a
commutator; the combination of brush-
holders having brushes resting on the com-
mutator; means for mounting said brush-
holders so that the same can be moved in
unison through a certain angle by the fric-
tion of the commutator when the same re-
verses, a ring-shaped electromagnet sur-
rounding the axis of rotation of the com-
mutator for holding the mounting means
against further movement; a pair of con-
tacts carried by the ring-shaped magnet lo-
cated on either side of one of said brush-
holders; a second pair of contacts carvied
by the electromagnet diametrically oppaosite
the first pair, and located on either side of
another of said brush-holders; and means
for connecting one member of each pair of
conductors to one branch of an outside cir-
cuit, and the other member of each pair of
said conductors to another branch of the
outside circuit, whereby the ccnnection ot
the brush-holders to the outside circuit may
be reversed when the brush-holders change
contact with said conductors.

10. The combination with a commutator
and brushes in operative relation thereto; of
brush-carrying devices and antifrictional
mounting therefcr confining them to move-
ment about the commutator; electromag-
netic means confined to movement parallel
with the axis of the commutator for arrest-
ing the movement of the carrying-devices;
and means enabling excitation of said clec-
tromagnetic means by current collected
frem said commutator, for moving said lat-
ter means into engagement with said mount-
ing to hold the brushes in fixed operative
position. ,

11. A brush-holder in combination with a
dynamo electric machine; means for sup-
porting said holder in either of two posi-
tions with respect to the commutator of said
machine; and means on each side of said

a

65

70

75

80

85

90

95

100

105

110

115

120

125



A 1,164,262

holder for engaging the same for limiting said holder for engaging the same for limit-
the movement of the latter.in either direc- ing the movement thereof in either direc- 1o
tion. tion.
12. A brush-holder in combination with a
5 dynamo electric machine; means for rotata-

JOHN L. CREVELING.

bly supporting said holder in, either of two Witnesses:
positions with respect to the commutator of Axxa Marme Warr,
the machine; and. means on each side of M. Herskovirz.

Copies of tlis patent may be obtained for five cents each, by addressing the. ¢ Commissioner of Patents
Washington, D, C.”



