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UNITED STATES PATENT OFFICE.

JOHN L. CREVELING, OF NEW YORK, N. Y., ASSIGNOR TO SAFETY CAR HEATING AND
LIGHTING COMPANY, A CORPCRATION OF NEW JERSEY.

REVERSIBLE BRUSH-HOLDER FOR USE WITH DYNAMOS.

1,164,283,

Application filed February 12, 1912,

To all whom it may concern:

Be it known that T, Jom:r L. Creverine,
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 Use With Dynamos, as
set forth in the annexed specification and
drawings, forming a part thereof.

My invention pertains to that class of dy-
namos or generators having a rotor subject
to reversals in direction of rotation and from
which 1t is desired to collect current and sup-
ply the same to an external cireuit in a con-
stant direction.

My invention has for a particular object
to provide means whereby the current may
be collected from the commutator of an ar-
mature subject to reversals in rotation and
the current thus collected supplied to line
always in one direction.

Figure 1 is a vertical section of a struc-
ture embodying my invention, the view be-
ing taken substantially on the line a—b, Fig.
2, looking from left to right; Fig. 2 is a
side elevation of the end of a dynamo elec-
tric machine, the shell or casing being
broken away so as to illustrate the features of
my invention, and Fig. 3 is a detail of a por-
tion of the brush supporting means shown
in Fig. 1.

In the drawing, 1 represents the field
frame or shell of a dynamo provided with
the usual field coils 2 and carrying the
flanged end members 3 containing a usual
form of ball-bearing (not shown) for the
shaft 7, which carries the usual commuta-
tor 9. o

10 indicates commutator brushes which
arve preferably of the radial carbon type,
held within the brush holders 11 by the usual
spring device bearing upon the brushes, as
indicated. The brush holders 11 are each
carried by four links 12, each having one ex-
tremity pivotally attached thereto and insu-
lated therefrom as shown. The opposite
ends of each pair of links on the same side
of a brush holder are connected, as by the
rods 13, rotatably held between the bosses
14 as by the trunnion arrangement coutrolled
by the latch 15, the details of which are
shown in Iig. 3. The bosses 14 sre carried
preferably by the webs of the shell, the posi-
tions of which are shown plainly i Fig. 1.
To the frame 1, sre secured buackets 16
which carry the H-shaped rhagnet$ provided
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with curviiinear pole pieces 18 and a con-
necting core surrounded by the windings 17,
said magnets being insulated from the brack-
ets 16, as indicated. The polc pieces 18
limit the swinging movement that may be
given to the brush holders 11, which are free
to swing within certain limits upon their
links 12, which links have the points of sup-
port at the bosses 14 further separated than
their pivotal points at the brush holders in
such manner that at the positions at which
it is desired to arrest the motion of the
brush holders they will present the brushes
to the commutator with the center lines of
the brushes as continuations-of radii of the
commutator. The pole pieces 18 are so
shaped that when the brush holders are in
this position they will arrest any further
motion thereof in one direction and present
These
brush holders ave preferably made of iron
or provided with iron faces and thus, when
the windings 17 are energized, said holders
in contact with the pole pieces 18 of the H-
shaped magnets will be firmly held in place
80 as to be free from vibration so leng as
the winding 17 remains excited and the brush
holders are also in electrical communication
with the pole pieces with which they are in
contact, and I so connect said pole pieces 18
that the ones diametrically opposite are in
electrical communication with each other
and one side of an external circuit, as indi-
cated diagrammatically in Fig. 1. The field
coils 2 are connected across the dynamo
leads in the usnal manner as one coil is
shiown connected diagrammatically in Tig.
1. The windings 17 are preferably connect-
ed i a series and across the leads as dia-
grammatically portrayed in this figure. If
desired to join the various brush holders to-
gether mechanically so that on opposite sides
they will balance each other, this may be
done by joining one pair of links 12 of each
holder with the transverse shaft or rod 19
engaging the bifurcated hwok members 20
adapted to hook over the shafts or rods 19,
av shown in Fig. 1. Three pairs of the
said hook members may be joined together
with a rigid curved metallie strip 21, while
the fourth pair may be united by a contract-
ing member permitting some extension as
indicated at 22, the same being formed of
two parts movably held together and drawn
together by the spring 23.
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An operation of my invention is substan-
tially as follows:—1If the generator be stavt-
ed in such direction that the uppermost part
of the armature in Fig. 1 be moving toward
the observer, the commutator will move n
that direction indicated by the arrow in Fig.
1, and the friction of the brushes 10 upon the
commutator 9 will cause the same to revolve
the brush helding mechanism into the posi-
tions shown in the drawings. That is, re-
ferring particulariy to IFig. 1, the brush
Lolders on the vertieal diameter will swing
into contact with the pole pieces 18 electri-
ally united by the member 2+ diagrammati-
cally indicated in the said figure, whicl is
connected with a portion 25 of an external
cireuit, and the brush holders 11 on the
horizontal dizmeter will be swung into con-
tact with the pole pieces 18 of the H-shaped
magnets electrically connected as indicated
diagrammatically by the wire 26 with a por-
tion of the external circuit 27 and, thus the
brushes at the opposite ends of the same di-
ameter of the commutator ave connected to
the same sides of the external circuit as is
necessary in a four pole machine as shown.
Tf now - the generator has its speed raised
until its voltage is apprecinble, the windings
17 will hecome energized and strongly grip
the brush holders in contact thevewith and
hold the same firmly in proper positions,
thus avoiding any chattering and vibration
and forming an’ extremely good electrical
connection between the brush holders, the
terminals or binding posts and the external
circuit. If, now, the generator stops, the
brushes will remain in this position unless
the armature has its direction of rotation re-
versed. Then, if the armature be revolved
in the reverse direction to that indicated by
the arrow in Fig. 1, the brush holders will
be moved by the friction of the brushes upon
the commutator in the direction of rotation
thereof until arrested by the pole picces of
the H-shaped magnets on the opposite side
of the brush holders from those with which
they weve in contact when the generator was
running in the direction of the arrow. The
Himiting position that the uppermost brush
holder will take is indicated in dotted lines
in Fig. 1. and it will be noted that in this
position the center linc of the brushes is
upon a radius of the commutator in the sume
manner as indicated in the full line view of
the same brush holder when the armature is
rotating in the direction of the arrow.
With the brush hotders shifted due to the
friction of the brushes, as above mentioned,
those on the vertical diameter will be in con-
tact with the pole picces 18 of the H-shaped
magnets which are electrically connected to
that portion of the external circuit indi-
ated at 27, while the brush holders on the
horizontal diameter will be in electrical com-
munication with the pole pieces of the H-
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shaped magnets in electrical communication
with that portion of the external circult In-

dicated at 25, and thus it will be seen that

the revolution of the commutator in an op-
posite direction from that indicated by the
arrow shifted the electrical connection of
the brush holders with respect to the H-
shaped magnets in such manner as to com-
pensate for the reversal in direction of the
armature to deliver current to line in a con-
stant direction. If the speed be raised until
the generator voltage be appreciable, the
winding 17 will cause the brush holders to
be firmly held and connected to the circuits
as deseribed above with respect to the re-
verse revolution. If it be desired to take
out a brush holder, it is simply necessary to
unhook the members 20 against the tension
of spring 23 and then if the latches 15 be
simply pulled back, the rods 13 will be re-
leased and the entive brush holder with its
Jinks may be removed, and when replaced,
the hook members 20 may again be placed
upon the rods 19 and the whole apparatus
will work as before, it being understood,
however. that the hook members 20 and
their cooperating parts, whereby the vari-
ous brush holders are mechanically joined,
may be dispensed with, if desired, in which
event the brush holders may be taken out by
simple manipulation of the latches 15.

In the drawing. T have shown the brush
holders as having a considerable travel in
each direction upon reversals in divection of
rotation of the armature. IHowever, in
practice this may be very small and pref-
erably just that angle found most advan-
tageous for lead.

From the foregoing. it will be obvious that
T have produced a dynamo which will de-
liver current from its binding posts or ter-
minals to an external cirewit in a constant
divection regardless of direction of reversals
of the rotor thercof, also that I have pro-
daced a simple brush holding mechanism
adapted to give generator brushes the de-
sived lead in either diveetion depending upon
direction of rotation of the avmature.  Also.

T have produced brush holding mechanism.

free to move when the generator armature is
very slowly rotated and held firmly and free
from vibration or chattering when the gen-
erator is running and supplying useful cur-
vent. Also. T have produced a movable
brush holder which may be readily removed
without the necessity of disconnecting fiexi-
ble or other clectrical connections.

I make no claimn herein to tlic broad idea
of u stop for the brush-holders, in combina-
tion with additional means for holding the
brushes at the point of arvest, nor to the
broad idex of magnetic means for holding
the brushes under control by current gen-
erated by the machine, as the same are made
the subject of my application filed August
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7, 1911, Seriai No. 642,582, Nor do I make
claim herein to electro-magnetic means,
broadly, for restraining the brush-holders, as

“such feature is made the subject of my appli-

cation filed Angust 19, 1911, Serial No.
644.983. Nor do I elaim herein the broad
idea of means of securing the brushes to-
gether about the commutator, as such fea-
ture, in the proper combination, is made the
subject of my application filed September 25,
1911, Sertal No. 651,022, Nor do I clein
herein the broad idew of supporting the
brush-helding devices on u stationary part
of the muchine with ability to move rela-
tively to the commutator and into engage-
ment with stops, as the same and other fei-
tures which are similar, a1.d not hervein
claimed, are made the subject of my appli-
eation” filed Novembér 3, 1911, Serial No.
658,414, together with my application Serial
No. 667.740, filed Ddcember 26, 1911, Nor
do T claim herein, broadiy, means for pivot-
ally supporting brush-holders in codperative
relation to the commutater, in combination
with means for detaching the pivetal sup-
port; nor the broad idea of means for sup-
porting the brush-holders in either of two
positions with respect to the commutator of
the machine, in combination with means on
either side of the brush-holders for limit-
ing the movement of the latter, as said fea-
tures, in the proper combinations, and-other
combinative arrangements thereof, are made
the subject-matter of my application Serial
No. 667,740, aforesaid.

I do not wish in any way to limit myself
to details of coustruction nor to the exact
mode of operation set forth in this specifica-
tion to illustrate one embodiment of my in-
vention, for it will be obvious that wide de-
parture 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 elaims:

1. The combination with o - commutator
and brushes in operative relation thereto; of
brush carrying means allowing some motion
of the brushes with the commutator; and
means for arresting satd motion and con-
necting the hrushes with tha cirenit termi-
nals whereby the brushes ave connected with
opposite branches of ¢aid cireuit npon re-
versals in direction of the commutator, said
arresting means comprising electre-magnets
having segmental pole pleces avranged cir-
cumferentially of the commutator and in the
path of movement of the brush-carrving
means.

2. The combination in a generator pro-
vided with an armature and a commutator:

‘of means- for ecollecting current from said

commutator and delivering the same in con-
stant direction regardless of reversals in di-
vection of rofation of the

means including collecting means in drie-

4,

armature, said

283 e d

tional contact with said commutator, means
for supporting the collecting means and pet-
mitting some motion of the same, means-for
arresting said motion and connecting the col-
lecting nieans with the circult terminals so
as to supply current therete in a uniform
direction, and electro-magnets on opposite
sides .of the collecting means energized by
said generator to firmly held the collecting
means in place and in electrical communi-
cation with opposite branches of an external

T0
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circuit upon reversals in direction of rota- -

tion of the armature. ,

8. In a generator provided with a field
frame, an armature and a commutator, the
combination with brushes in operative fric-
tional contact with said commutator, of
brush helders for carrying said brushes,
means pivotally attached to the field frame
for supporting said brush holders in mov-
able relation to syid commutator, means for
arresting the motion of said brush holders,
said supporting means being adapted to rock
the brushes into radial positions when 1n a
position of contact with the arresting means.

4. In a generator provided with a field
frame, an armature and a commutator, the
combination with brushes in operative fric-
tional contact with said commutator, of
brush holders for carrying said brushes,

means for supporting said brush holders in -

movable relation to said commutator, means
for arresting the motion of said brush hold-
ers, said supporting means being adapted to
rock the brushes into radial positions when

in a position of contact with the arresting

means and means for connecting the arrest-
ing means with the circuit terminals.

2. In a generator provided with a field
frame, an armature and a commutator, the
combination with brushes in operative frie-
tional contact with said commutator, of
brush holders for ecarrying said brushes,
means for supporting said brush holders in
movable relation to said commutator, means

for arresting the motion of said brush hold-.

ers, sald supporting means being adapted to
rock the brushes into radial positions when
in a position of contact with the arresting
means, means for connecting the arresting
neeans with the civeuit terminals and electro-
magnetic means whereby the arresting
means holds the brush holders in operative
positions.

6. The combination in a generator pro-
vided with a field frame, an armature and a
commutator, of brushes in operative relation
to said commutator, brush carrying means
for holding said brushes comprising a plu-
ality of links attached to said field frame
and embodying means for maintaining hold-
ing the brushes in radial relation to the com-
mutator in a plurality of positions.

7. In a generator provided with a field
frame, an armature and a commutator, the
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combination of a plurality of brushes resi-
ing in frictional contact upon said commu-
iator, means for supporting said brushes,
comprehending brush helders and links op-
sratively uniting said brush holders with
the dynamo frame and allowing the brushes
to move through their frictional contact with
the commutator, said links being arfanged
to give the brushes a radial relationship to
the commutator in ceriain definite positions,
electro-magnetic arresting means, for re-

- gtraining the movement of the brushes be-

20

yond these definite positions, codperating
with the brush holders to hold the same in
definite operative positions, and electrically
connecting the same with the terminals of
the generator, depending upon the direction
of votation of the armature.

8. In s dynamo electric machine having a
commutator; the combinatien of a plurality
of brush-helders cavrying brushes in contact
with the commutator; & plurality of electro-
magnets located between said brush-holders
and energized by current from the commu-
tator; and means for mounting said brush-
holders so that they may move circumferen-
tially on the commutator, whereby the posi-
tion thereof may be changed when the com-
mutator revepses, said brush-holders being
adapted to be attracted by said magnets to
hold them firmly in position when the com-
mutator rotates in either direction.

¢. In a dynamo-electric machine having a
commutator; the combination of a plurality
of brush-holders; a plurality of electromag-
nets located hefween said brush-holders and
having poles extending circumferentially of
the commnutator; and means for mounting
said brush-holders so as to be movable cir-
cumferentiallv of the commutator when the
commutbator reverses, said brush-holders be-
ing adapted to be attracted bv the pele pieces
of the magnets to hold the same securely in
operative relation to the commutator when

¢ +hd commutator rotates in either direction.

“10. A brush-holder, in combination with a
dynamo electric machine; means for pivot-
ally supporting said brush-holder in either
of 4wo positions with respect to the commu-

7 s - . - .
50 M4ator of sald machine; and electromagnetic
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means ¢n each side of said holder for limié-
ing thé movement of said holder in either
dicvection. .

11. A brush-holder, in combination with a
dynamo electric machine; means for sup-
porting said holder in either of two positions
with respect to the commutator of said ma-
chine; and electromagnetic means on /fither
side of said holder for limiting the move-

.ment of said holder in either direction and

for temporarily securing said holder at said
limits of movement. :

12. 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 electromagnetic means on each
side of said holder permanently connected
to a fixed part of the machine for limiting
the movement of said holder in either direc-
tion. : .

13. In a dynamo electric machine having
a commutator, the combination of a plural-
ity of movably supported brush-holders ar-
ranged circumferentially of the commuta-
tor; means for connecting said brush-holders
together whereby they may all move in uni-
son in the same direction and to the same
extent; and means for engaging the brush-
holders for limiting said movement, where-
by to maintain the proper relation of the
brushes to the commiutator. -

14, In a dynamo electric machine having
a commutator, the combination of a plural-
ity of movably supported brush-holders ar-
ranged circumferentially of the commuta-
tor; means for connecting said brush-hold-
ers together whereby they may all move in
unison in the same direction and to the same
extent; and means for limiting the move-
ment of said brush-holders including means
for causing said brush-holders to cleave to
the limiting means for a predetermined
period, whereby the brushes may be held in
proper operative relation to the commutator.

JOHN L. CREVELING.
Witnesses: » '

Anxa M. Warz,
M. HersgoviTs,
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