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Lo ail whom it may concern:

Be 1t known that I, Ervesr C. Kercaun,
a citizen of the United States of America,
and a resident of Boston, in the county of
Sutfolk and State of Massachusetts, have
mvented certain new and useful Improve-
ments m Brush-Holders for Dynamos, of
which the following is a specification.

Lhis 1nvention relates to dynamo elec-
trical machines and has for its object the

production of such a machine in which the

armature may be driven direct at a great
veloeity from high-speed motors, such as
turbine engines, without endangering the
displacement of any of the elements of said
arniaure, __ |

The particular object of the Invention is
to provide o means of supporting the va-
rous brushes co-acting with the armature

isks and connecting them in series through

the brush-suppoerting members, thus obviat-
mg the necessity of making external wire
connections, as has been the previous

practice.

The 1mvention consists 1n certain novel

features of construction and arrangement of

parts which will be readily understood by
reference to the description of the drawings
and to the claims hereinafter given. '

- Of the drawings: Figure 1 rvepresents a
ront elevation of a maclhine embodymye the

fro
features of this nvention. Iig. 2 repre-
sents & transverse vertical section of the
same, the cutfing plane being on line 2—2
on Kig. 3. Fl1g. 3 represents a longitudinal
vertical section of the same, the cutting
plane being on line 3—3 on Fig. 2. Iig. 4
represents a longitudinal section through

the brush holders and a portion of the m-
termediate members in which they are sup-

ported. Iig. 5 represents a transverse sec-
tion of the same, the cutting plane being
on lie 5—5 on Ifig. 4. Fig. 6 represents
a sunilar view to Ifig. 4, showing a modified
torm of brush holder. Figs. 7 to 11 inclu-
sive represent transverse sections of the
same, the cutling planes being, respectively,

on lines 7—7,8—8,9—9,10—10, and 11—11,

on Fig. 6. Ifig. 12 represents a longitudinal
section of another modified form of brush
holder sumilar to Figs. 4 and 6, and Figs. 13
o 17 1elusive, represent transverse sections

pa

of the same, the cutting plaunes being, re-
spectively, on lines 18—13, 14—14, 1515,

L[6—16, and 17—17 on Fig. 12. '
Similar characters designate like parts

throughout the several fioures of the draw-

ngs. ,_
In the drawings, 10 represents end pieces
supported by suitable legs 11 and provided

with mwardly extending ecylindrical hubs

12 which form cores or poles for the field.
Interposed between and connecting said end
pieces 10 are a plurality of members 13 united
thereto by means of the bolts 14. Located

60

65

centrally of said members 13 is the member

15 either face of which is provided with a
pole 16 in alinement with each other and
‘with the poles 12 of the end pieces 10. In-

terposed between the poles 12 and 16 and

separated therefrom by suitable air spaces

15 an armature 17, said armature being
driven by a shaft 1S vevoluble in anti-fric-
tion bearmgs 19 and 20, located within the

chamber 21 in the end pieces 10. -

1he bearing 20 1s placed at the extreme
mner face of the pole 12 to insure support
tor said armature 17 near either end there-
of. The shaft 18 is driven direct by means
of any suitable high-speed motor. Screwed
mto the outer ends of the chamber 21 and
surrounding the shaft 18 are thrust bear-
mgs 23 which prevent any end movement
of said shaft. The armature 17 is composed

of a plurality of disks 24 of high magnetic

permeability separated from each other by
suitable insulating plates.

The disks 24 are connceted together in
pairs by means of suitable tubular members

26, said tubular members being insulated

from each other and from the shaft 18 upon
which they are mounted, all as shown and
described 1n Letters Patent No. 826,668,
1issued to me July 24, 1906. The disks are
of steel and provided with an annular pe-
ripheral band 28 of copper which serves to
conduct the current of electricity quickl
to and from all
of sard disk from which it moves in radial
lines to and from the center where it flows
through a tube 26.

The member 15 has extending through a
bearing theremn a tube 29 capable of oscil-
lation 1n said bearing. Within this tube 29
are a plurality of tubular members 30, 31,
and 32 msulatea from each other and from
the tube 29, the inner tubular member 382
having extending therethrough and in axial
line therewith a rod 33 from which it is in-
silated 1 any suitable manner. One end of
the tube 30 has mounted thereon and elec-
trically connected thereto a brush holder

portions of the peripheiy
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34 Whﬂe the opposite end of said tube has
mounted thereon and electmcally connected
thereto a brush holder 35 between which and
one end of the tube 29 1s interposed a brush
holder 36 msulated from said tubular mem-
ber 380 and the tube 29 and brush holder 35.

The tubular member 31 has mounted on
one end and electrically connected thereto
a brush holder 37 insulated by any suitable
material from the brush holder 34 whaile
the opposite end of the tubular member 31
has mounted thereon and electrically con-
nected thereto the brush holder 38 which 1s
1nsulated from the brush holder 35

The tubular member 32 has mounted upon
one end and electrically connected thereto
a brush holder 39 while the opposite end ot
the tubular member 39 has mounted thereon
and electrically connected thereto a brush
holder 40 insulated from the brush holder
38 by any suitable mqtelial anc on the pro-
jecting end of the rod 33 mounted within
and 1nsulated from the tubular member 39
1s a brush holder 41.

A collar 29% at each end of the tube 29
1s provided with an arm 42 to the opposite
end of which is secured a spring 43 the
opposite end of which 1ssecured to a fixed pin
44. The tension of the spring 43 serves to
move all of the brush holders within the
tube 29 about its axis to retain the brushes
45, one of which 1s secured to each of the
holders 34 to 41 inclusive, in contact with
the disks 24 of the armature. By moving
the arm 42 inwardly toward the armature
the brushes on the various holders mounted
within the tube 29 may be moved simultane-
ously away from the periphery of the disks
24 of the armature for the purpose of either
cleaning the brush or the periphery of the
armature.

It 1s obvious that all of the disks 24 ave
insulated from each other and all of the tu-
bular members 26 are in like manner in-
sulated from each other so that the disks 24
are connected together in pairs and a current
of electricity may pass from one end disk
to the opposite end disk and the second
disk from the end in a like manner 1s con-
nected with the second disk from the oppo-
site end.

The brush holders 34 to 41 inclusive are
mmsulated from each other and the tube 29
and the tubular members 30, 31, and 32 and
the rod 33 avre all insulated from each other
in such a manner that the current ot elec-
tricity passing from the brush holder 41 to
one of the outer disks 24 will pass through
the mterior tubular member 26 to the oppo-
site disk and thence through the brush 45
to the brush holder 40. The current will
then pass through the tubular member 82
to the brush holder 39 and from its brush
45 to the disk 24 next to the one at the
outer end of the armature,

1
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will pass through the next to the smallest
tubular member 26 to the second disk from
the opposite end then through the brush 45
of the brush holder 29 and 50 o11, connect-
g the various b Lﬁh holders 1n series until
arrent finally passes through the brush
45 of the brush holder 306.

A wire 46 extends from the brush hold
36 to a termunal 52 while a wire 47 leading
from the brush holder 41 ]

,mdb to a ter-

minal 53.  From the terminals 52 and 53 ex-
tend main conducting wires u2 and 55™

from an electric circuit. Ifach of the poles
12 1s surrounded by coils 48 which are con-
nected together by a w e 49 and are con-
nected, 1'e:>pec,tlve]3 ; by wires 90 and 51 with
terminals 52 and 53 to which are connected
the main conducting wires 52% and 53

As the shaft 1S 1s revolved by means of
any sultable high-speed motor an electric
current will be generated thereby in the field
coil which will build up the field and cause
the lines of force to he llltltel‘iﬂ:.ly increased
as they move inwardly from the positive
poles 12 to the negative poles 16, a complete
circuit of these lines of force bemg made
through the imtermeciate member 15 and the
yokes 13 back to said poles 12. Tt will be
seen that as the poles ave all i alimement
and the armature 15 m alinement therewith
the working parts of the armature when 1n
operation alw ays move m a plane at right
angles to the lines of force and are con-
stantly cutting the same without producing
a reversal of the current and a change of
polarity m the armature. By this arrange-
ment whereby the movement of the arma-
ture 1s alwavs at right angles to the lines
of force in the field the edd y currents and
other losses which ave frequent in other
types of dynamos are entively eliminated 1n
a imachine of this construction.

By providing an armature m which wires
are entirely dispensed with the armature 1s
permitted to revolve at a high velocity with-
out endangering the dleldCLﬂlGHt of any ot
the elements which form the same. It 15
intended that the shaft 1S should be
perfect alinement and that the periphery of

the disks forming the armature thercon
should be concentric with the axis thereof.

This mountmge of the brush holders on a
COININOI 5uppmt so that they may be oscil-
lated in unison by means of a suitable spring

43 intelposed between a ﬁ\ed membel 44
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tact with the armature disks and insures a
perfect contact under all conditions.

The preferred manner of mounting the
brush holders in the tube 29 1s as shown 1n
Ifigs. 4 and 5 and as previously desecribed.
It 1s obvious, however, that these brush
from which it | holders may be connected in series in other
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ways while still confined in the oscillating | mounted in bearings in the poles thereof;

tube 29. Ior instance, as shown in Figs. 6
to 11 meclusive, a plurality of suuuems 54,
bo, and 56 111Lw be used as connectors in
lieu of the tubular members 30, 31, and 32,

the segment 54 connecting the bm%h hold
erg Sd aud 39, the eﬂmem 99 connecting the
brush holders 37 and 33, the segment 50
connecting the brush holders 39 ana 40,
while the br sh holders 36 and 31 are insu-
lated fr om the other brush holders and from
the various segments and 001111Lf_ied by the
wires 46 and J_r( to the terminals 52 and 53
and through the wires 50 and 51 to the
field ma (}lleth 48, In a similar manner the
tube 29 nay be provided with a core in-
sulated therefrom and from the supvorting
1‘101111} - 33 through which extend oTo0ves
57 1n Whldl are moum(,d the insulated wires
8, and €0 connecting the various disks
in series in the same manner as these disks
are connected by means of the ﬁeﬂmunfs 54,
25, and 56, shown in Figs. 6 to 11 1NCIUSIVE.

By supporting the brushes 45 in the man-
ner described and connecting them by mem-
Lms confined within an osc'llhuum Lubeq all
of the brushes may be moved in unison into
contact with the armature disks and re-
tained there by means of a single vielding
member, while by making the 601111(:(,1;10113
*-hmwh catcd tube the e\‘teum wWire con-

ections for this purpose ave entirely dis-
pu;sed with which is an obvious advantage.

1t 15 beheved that th@ operation and many
advantages of the v f.,ntlon will be fully

inderstood from the foregoing.
Having thus described my invention, I

claim:

L. In a dynamo electrical machine, the
combination of a field magnet; a shatt
mounted 1 bearings in the po: es thereot;

r}tf

two sets of %Lpamtcd metal disks mounted

ud poles;
pairs; a
plurality of supported members 1nsulated
from each other and grouped about a com-
mon center outside the Dulpherms of said
disks; and a brush holder secured to each
end of each member and each bearing on one
ot said disks to connect said disks in series.

2. In a dynamo electrical machine, the
combmation of a field magnet; a shaft
mounted 1n bearings in the poles thereof;
two sets of Sepamted metal disks mounted
thereon parallel with the faces of said poles;
members connecting the disks in pairs: a
plurality of s upported tubular members 1n-
sulated from each other and gr ouped about

thercon parallel with the faces of sa

~a common center outside the peuphemes of

satd disks; and a brush holder secured to
each end 01 ecach member and each bearing
o1 one of said disks to connect said disks in

series.
3. In a dynamo electrical machine, the
a feld magnet;

combination of

two sets of sepamted metal dls s mounted
thereon parallel with the faces of said poles;
members connecting the disks in palis; a
supporting tube the center of which is out-

side the peripheries of said disks; a plu-
rality of supported members within said
tube msulated from said tube and from each
other; and a brush holder secured to each
end of each member and each bearing on
one of said disks to connect said disks in
series.

4. In a dynamo electrical machine, the
combination of a field magnet; a shaft
mounted in bearings in the poles thereof;
two sets of Sepmatea metal disks mounted
there eon para allel with the faces of said poles;
members connecting the disks in pairs; u
supporting rod; a brush holder dccttlcaﬂ}
connected to one end of said rod; a brush
holder mounted upon but insulated from the
oppostte end of said rod; other brush hold-
ers between the end holders and insulated
from them and each other; and electric con-
nections extending lunﬁthwme of said rod
and insulated therefrom ada wpted to connect
said disks and brush holders in series.

5. In a dynamo electrical machine, the
combination of a field magnet; a sha ft
mounted 1n bearings in the polgs thereot;
two sets of 5ep.-_udted metal disks mounted
thereon parallel with the faces of said poles;
members connecting the disks in pairs; a
supported rod; a plurality of members
therem1 each ehtendmﬁ nearer to the end
of said rod at one end than at the other and
insulated from said rod and each other; and
a brush helder on each end of said I“Od and
each member each provided with a disk con-

tacting brush adapted to connect said disks

1IN series.

6. In a dynamo electrical machine having
a aisk armature, the combination of a tube
adapted to be oscillated in its bearing; a
plurality of brush holders supported at each
enc thereof and adapted to be oscillated
therewith; and a spring acting on said tube
to cause movement thereof about its axis to
retain all of said brushes in contact with said
mmature

In a dynamo electrical machine having
A dlsk armature, the combination of a tube
adapted to be oscillated in its bearmg; a
plurality of brush holders at each end there-
ot each provided with a disk contacting
brush; supporting means for said hrush
holders exiendmﬂ through said tube: an
arm radiating from said tube, and a spring
acting on said arm to retain all of said
brishes m contact with said armature.

8. In a dynamo electrical machine having
an armature comprising a plurality of dlshs
the combination of a tube ada pted to be os-
cillated; a plurality of membﬁrs extending

0, Slmft i throucrh sa1d tube all insulated there{rom
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and from each other: a brush holder elec-
(rically connected to each end of each mem-
ber with its bhrush contacting with one of the
armature disks so that said mghe are thereby
connected m series; and a spring adapted to
retam all the ].)1'1151’1L.S 01 satd holdel::. 111 CON-
tact with the disks of said armature.

9. In a dynano elt.ctucal machine having

an avmature comprising a plurality of dlshs,
the combination of a tube ada apted to be os-
cillated : a plurality of tubular members ex-
fe den throneh satd tube all insulated
therefrom and from each other; a brush
holder electiically connected to each end of
each tubular member with 1ts brush contact-
g with one of the armature disks so that
anid disks are thereby connected 111 Series;
and 2 spring adapted to retain all the
brushes of said holders i contact with the
disks of said armature.

10. In a dynamo electrical machine, the
combination o1 a field magnet provided with
two poles 1n alinement ; an mtermediate pole
alied therewith; armature disks revoluble
between said poles; a tubular member sup-
ported by said intermediate pole; members
extending through said tubular member and
insulated from each other and from said
supporting member; and a brush holder on
cach end of each member insulated from the
brush holders adjacent thereto and from said
intermediate pole. the brushes of which con-
tact with the disks of said armatures and
connect them in series.

11. In a dynamo electrical machine hav-
ing an armature comprising a plurality of
disks, the combination of a supporting mem-
ber; a composite member supported theleb}f
and confined therein composed of a plurality
of parts msulated from each other, said
parts extending bevond each end of said
<upportme member 1 echelon; a brash

holder opposite one end of said supporting

!
j

966,839

member on an end of one part and insulated
from all other parts and the adjacent brush
holder; a brush helder on cach end of all the
other parts msulated from the brush holders
adjacent thereto; and a brush holder oppo-
site the other end of said supporting member
and msulated therefrom and from the part
on which 1t 1s supported and from the ad-
jacent brush holder, the brushes of all of
sald brush holders being adapted to contact
with the disks of said armature

them 1n series,

12. In a dvnamo electrical machine hav-
1ng an armature 001‘1’1pli5i1w a plurality of
disks, the combination of a supporting mem-
ber adapted to be oscillated 1n 1ts support-
ing bearing; a composite member supported
themb} and confined therein composed ot a
plurality of parts insulated from cach other,
said parts extending beyond each end of said
stipporting member in echelon; a brush
holder opposite one end of said supporting
member on an end of one part and insulated
from all other parts and the adjacent brush
holder; a brush holder on each end of all the
other parts insulated from the brush holders
adjacent thereto; a brush holder opposite
the other end of said supporting member and
insulated therefrom and i’lom the part on
which 1t 1s supported and from the adjacent
brush holder, the brushes of all of said brush
holders being adapted to contact with the
cisks of said armature and connect them 1n
series; and means for oscillating said sup-
porting member and the composite member
confined therein in its bearing to retain said
brushes in yielding contact with said disks.

Signed by me at 4 Post Oifice Sq., Boston,
Mass.. this 14th day of April, 1909.

ERNEST C KETCITUM.

Witnesses:
Warrer 1. Toasarn,
Narmran C. Loaearp.
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