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SPECIFICATION forming part of Letters Patent No. 466,448, dated January 5, 1892. 
Application filed December 10, 1886, Serial No. 221175, (No model.) 

To all whom it invay concern: 
Be it known that I, FRANK J. SPRAGUE, of 

New York city, in the county and State of 
New York, have invented certain new and 
usefullmprovements in Dynamo-Electric Ma 
chines, (Case MM.) of which the following is 
a specification. 
My invention relates to the commutator 

brushes and holders thereforin dynamo-elec 
tric machines and electro-dynamic motors, 
my principal object being to so arrange the 
brushes that the armature may run readily 
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in either direction, and also to produce a sim 
ple and efficient construction for the brushes 
and brush-holders. 
My invention consists in the novel devices 

and combinations of devices employed by me 
in accomplishing the above-named objects, as 
hereinafter set forth and claimed. 
My invention is illustrated in the accom 

panying drawings, in which 
Figure 1 is a view in elevation of a brush 

holder embodying my invention, with a por 
tion of the commutator-cylinder; and Fig. 2, 
an end view of the same. 
Only one side of the commutator and one 

set of brushes are shown. The other set of 
brushes is constructed and arranged in pre 
cisely the same Way. 

Each brush-holder is carried by an arm A, 
extending from a collar B, sleeved upon the 
armature-shaft or upon the journal-box. At 
the outer end of arm A is formed a collar C, 
and held in this collar is a spindle D, sepa 
rated from the metal arm by the insulating 
sleeve E, which has a flange E. From the 
spindle extends the brush-carrying box or 
frame F, and the whole is secured together 
by insulating - Washer G, metal washer G', 
and nuts II on the screw-threaded end of the 
cylinder. 
The frame F, as shown, supports two com 

mutator-brushes. One or any larger number 
of brushes may be so carried on each side of 
the commutator-cylinder, according to the 
size of the machine and the current to be col 
lected or conveyed. Since the two brushes 
shown are in all respects alike, I will describe 
one of them in detail. 
Through apertures in the frame F pass two 

rods I I, which are bridged outside of the 

frame by a metal plate Kand secured by nuts 
o, a, placed upon their screw-threaded ends. 
Midway between the rods II an aperture ex 
tends through the frame, which is entered by 
a rod or spindle M, extending up some dis 
tance above the bridge - plate K, passing 
through a collarb, resting on the bridge-plate 
and terminating in a milled head c for turn 
ing the spindle. Upon the spindle M, be 
tween the collar b and the head c, is coiled a 
spiral spring N. The lower ends did of rods 
II are enlarged and are joined by a cylin 
drical pin e, passing through apertures in 
these enlarged ends. The brush is inserted 
and held in a metal head O, having a curved 
back P and shoulders ff. The pine passes 
loosely through the back P, forming a pivot 
on which the brush may rock in either di 
rection. - - 

The brush itself consists of a number of 
thin flat metal strips Q, placed together and 
having a number of slits gg, extending back 
to near the back of the brush. The end of 
the brush has opposite bevels at h h, and I 
prefer to form in it also a slot in the direc 
tion of its width, which gives flexibility in the 
direction of revolution of the commutator 
cylinder. 
R is the commutator-cylinder, made up, as 

usual,of a number of metal bars separated by 
insulation. The brushes bear upon the cyl 
inder in the manner shown most clearly in 
Fig. 2. It will be seen that it is an “end-on' 
brush-that is, one placed perpendicular to 
the cylinder, as distinguished from the usual 
form, in which the planes of the brushes are 
at an angle to the plane of the axis of the cyl 
inder; but being pivoted it is able to rock in 
the direction in which the commutator re- c 
volves, and when the direction of revolution 
is changed the brush rocks over accordingly, 
resting on its opposite bevel. The brush or 
brushes on the opposite side of the commu 
tator are, as Stated, arranged in the same man 
ner and also rock over in the direction of 
revolution. 
By means of the set-screws ll, passing 

through the enlarged ends did and setting 
against the shouldersff, the extent of move. 
ment of the brushes may be limited and ad justed. 
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When the machine is started, the brushes 
are forced back against the spiral springs a 
suitable distance, as shown, and therefore as 
the ends wear the brushes are continually fed 
forward by the springs in a direction perpen 
dicular to the commutator-cylinder and prac 
tically without increasing the angle of dis 
placement. The tension of the springs is ad 
justed and regulated by turning the spindles 
IK in or out of the frame F, and to assist in 
maintaining them at the right tension the set 
screws m, n, setting against the spindles, may 
be provided. 
To make an electrical connection other than 

that of the sliding rods, a flat spring O or other 
flexible connection may extend between the 
frame F and the enlarged ends of the rods. 
My invention is especially adapted for use 

with electro-dynamic motors which are re 
quired to run in either direction, since the 
brushes immediately adapt themselves to the 
changes in direction, while maintaining sub 
stantially the same positions upon the cyl 
inder. 
The brushes may be readily removed from 

contact with the cylinder by loosening the 
nuts upon the end of spindle D. 
What I claim is 
1. The combination, with a commutator 

cylinder, of an end-on commutator-brush hav 
ing its end beveled in two directions, substan 
tially as set forth. 
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2. The combination, with a commutator 
cylinder, of an end-on commutator-brush hav 
ing its end beveled in two directions and 
adapted to rock on either side of a center, 
substantially as set forth. 

3. The combination, with the stationary 
brush-holding frame, of the rods passing 
through said frame and the brush carried by 
said rods and bearing on the commutator-cyl 
inder perpendicular thereto, substantially as 
set forth. 

4. The combination, with the stationary 
brush-holding frame, of the rods passing 
through the same and the end-on brush piv 
oted upon said rods, substantially asset forth. 

5. The combination, with the stationary 
brush - holding frame, of the rods passing 
through the same, the brush carried thereby, 
the spindle entering said frame, the bridge 
connecting said rods, and the spring on said 
spindle between said bridge and the head of 
said spindle, substantially as set forth, 

6. An end-on commutator-brush adapted to 
rock in either direction and having a slot in 
the direction of its width, substantially asset 
forth. 
This specification signed and witnessed this 

6th day of December, 1886. 
FRANK.J. SPRAGUE. 

Witnesses: 
I. F. S. BRAUTH, 
C. N. DEVER. 
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