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UNITED STATES PATENT OrrIcE.

WILLARD F. RICHARDS, OF BUFFALO, NEW YORK, ASSIGNOR TO CHARLES
| M. GOULD, OF NEW YORK, N. Y.

DYNAMO-ELECTRIC MACHINE.

[ S

SPECIFICATION forming part of Letters Patent No. 659,829, dated October 16, 1900.
Application filed January 2, 1900, Serial No, 7. (No model)

To all whom it Moy conceri:

Be it known that I, WILLARD F. RICHARDS,
a citizen of the United States, residing at Buf-
talo, in the county of HErie and State of New
York, haveinvented new and useful Improve-
ments in Dynamos, of which the following is
a specification.

This invention relates more especially to
the dynamos which are employed in connec-
tion with the electric-lighting apparatus of
rallway - cars. Dynamos of this type are
shown, for instance, in Letters Patent of the
United States No. 602,182, granted April 12,
1893, to L. J. PPreston and A. B. Gill, and Let-
ters Patent No. 604,081, granted to me May
17, 1898. | |

The principal object of my inverntion is to
so construct the dynamo that its parts ecan be
readily removed for repairing and renewing
the same without requiring the body or main
portion of the machine to be detached from
the car.

T'he 1nvention has the further objects to

simplify the construction of the dynamo and

reduce its cost of manufacture and to im-
prove the machine in other respects.

In the accompanying drawings, consisting
of four sheets, Figure 1 is a longitudinal sec-
tional elevation of my improved dynamo.
Fig. 2 1s a transverse section of the machine,
on an enlarged scale, inline 2 2, Fig. 1. Fig.

3 is a longitudinal section of the commutator

and adjacent parts on an enlarged scale.
I'ig. 4 18 a detached longitudinal section of
the frame which carries the brush-holders.
Fig.51s a transverse section in line 5 5, Fig. 3.
ffig.6isanenlarged longitudinal section of one
of the brush-holders and its support,the plane
of the section being in line 6 6, Fig. 3. Fig.
7 1s a detached bottom plan view of the socket;
of one of the dynamo-terminals. Fig. S1is a
longitudinal section of the central portion of
the dynamo, showing the wires which connect
the commutator with the armature.

Like letters of reference refer to like parts
1n the several figures. |

A 1s a rectangular body or main casing of

- the machine, which is preferably cast in one

piece, and A’ A*are the heads or plates, which
are bolted or otherwise secured to the ends
of the body.

T

The dynamo may be supported on or sus-
pended from the railway-car by any suitable
or well-known means. The dynamo illus-
trated 1n the drawings is adapted to be sus- 55
pended from the car by four links, as shown,
for example, in the Letters Patent hereinbe-
fore referred to. The lower ends of the sus-
pension -links, which are not shown in the
drawings, are adapted to be pivoted to hori- 6o
zontal studs or pivot-bolts a, projecting from
the heads A" A® of the dynamo-body and lo-
cated at the lower corners thereof.

The body or casing A 1s provided centrally
with the usual circular chamber, which re- 65
ceives the armature B, and the rectangular
portions of the casing on opposite sides of this
circular chambercontain the usual field-mag-
nets, which are not shown in the drawings
and form no part of my invention.

C is the armature-shaft, which is supported
1n suitable bearings D and K, arranged on op-
posite sides of the body A. The bearings
shown in the drawings are provided with oil
wells orreservoirs F,containing wicks f,which 75
supply the oil to the shait. The rear bear-
ing D consists of a tube or sleeve, which is
supported in the upper portion of the adja-
cent oil-reservoir I, This reservoir is remov-
ably secured to the adjacent head A’ of the 8o
body by horizontal bolts d,which pass through
outwardly-projecting flanges d' d?, formed on
said head and said bearing. The bearing-
sleeve D 1s held against turning by a serew *
or other means. |

The front bearing E of the armature-shaft
1s arranged at some distance from the body
of the dynamo and consists of a tube similar
to the sleeve D, which is supported in a re--
movable frame . 'This frame is composed go
of front and rear heads g ¢" and longitudinal
bars or webs ¢° connecting said heads and
preferably cast in one piece therewith, four
of such bars being shown in the drawings.
The inner head ¢’ is removably secured to the g5
adjacent head A*of the dynamo-body by bolts
¢° or other suitable means. The outer por-
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tion of the bearing K is arranged in an open-

ing formed centrally in the front head g,
while its inner portion is arranged inan open- 1oo
ing formed in the rear wall of the adjacent

| oll-reservoir K.
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Iisthedriving-pulleyof the armature-shatt,
which is removably secured to the portion of
the shaft projecting beyond the rear bearing
D. The portion of the shaft on which this
pulley is mounted is reduced and the pulley
and shaft are keyed together by a spline 4.
Thepulleyand thespline areretained in place
by a screw-nut ¢, applied to the serew-thread-
ed rear end of the shaft and locked upon the
shaft by a set-secrew 2°. To render the ma-
chine more compact, the front end of the pul-
ley-hub is recessed, as shown at 72°, so as to
overlap the adjacent portion of the bearing-
tube D. |

2% is a thrust-collar surrounding the arma-
ture-shaft between the inner end of the pul-
ley-recess 7°and aninwardly-extending flange
or web 2°, arranged within and ecarried by a
tubular extension or sleeve F', formed on the
rear side of the adjacent oil-reservoir I, as
shown in Ffig., 1. The thrust-collar 7* is com-
pelled to turn with the armature-shatt by one
or more longitudinal pins 2% secured to the
collar and engaging in recesses formed in the
opposing portion of the pulley-hub. The con-
tacting surface of the thrust-collar 2* and the
web 2° are lubricated by the oil fed upon the
top of the shaft by the wick 7. Dust and grit
are prevented from entering the rear bearing-
tube D through the pulley-recess 2’ by a pack-
ing-washer 2%, secured to the rear end of the
tubular extension I and bearing at its flat
face against the inner end of the pulley-recess
and at its periphery against the wall of said
recess, as shown in Iig, 1.

The armature B is mounted on the shaft C
and comprises a hub 7, keyed to the shaft, as
shown at y', and provided at one end with a
projecting flange 7%, a ring or disk 7%, mounted
on the opposite end of said hub, and the core
7%, which is clamped between the flange 7° and
the ring 4% by longitudinal bolts 9° passing

~ through said parts.
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7¥1s a second thrust-collar which surrounas
the armature-shaft between the hub of the ar-
mature and the sleeve D and which is pinned
to the armature-hub, as shown at 7" in Iig. 1,
so as to turn with the same and the shaft.

I is the hub of the commutator, which 1s
mounted on a sleeve or tubular extension /%
of the armature-hub.

k' represents the usual commutator - seg-
ments, which are clamped between a project-
ing flange £, arranged at the inner end of the
commutator-hub, and a ring £°, applied to the
opposite end of the hub. Thisring is forced
against the adjacent ends of the cominutator-
segments by a elamping-nat &%, applied to the
serew-threaded outer end of the commutator-
hub.

The commuatator-hub is compelled to turn
with the armature - hub by any suitable
means—If{or instance, a radial connecting-pin
°, secured to the armature-hub and engag-
ing in a groove &% formed in the bore of the
commutator-hub, as shown in Kig. 3. This

and 5.
serves to lock the clamping-nuts of both the

I loose.

ogroove opens ab the inner end of the commu-
tator-hub to permit the latter to be slipped
on and off the tubular extension of the arma-
ture-hub. - |

The commutator-hubabuts at its inner end
against a shoulder &7 of the armature-hub
and is retained upon the extension of the ar-

mature-hub by the usual connecting-wires /"

between the commutator and the armature,
as shown in Fig. 8. For the sake of clear-
ance these wires are omitted in Kigs. 1 and &.

The armature-hub is confined against end-

wise movement between a shoulder [ of the
armature-shaft and a serew-nut [', engaging
with an external serew-thread of saild shaft,
as shown 1n FFigs. 1 and 3.

[* is a locking-serew which passes radially

‘through the clamping-nut £* and the hub of

the commutator and engages at its inner end
in one of a number of notches %, formed in
the edge of the clamping-nut [’ of the arma-
ture-hub, as most clearly shown 'in IFlgs. 3

1

By this construction the screw [°

armature-shalt and the commutator-shatt.
As shown in the drawings, the tubular ex-
tension %k of the armature-hub terminates
short of theouterendof thecommutator-hub,
and the eclamping-nut !’ is arranged within
the outer portion of the commutator-hub, as
shown. DBy this construction the machine is
rendered more compact.

M representsthe brushes,and M’ the holders
which carry the brushes. "I'hesocketsof the
holders in which the brushes are seated and
the means for holding the brushes in yilelding
contact with the commutator form no partof
my invention and may be of any ordinary
construction. The brush - holders are sup-
ported upon the ceutral portion of the longi-
tudinal bars or webs ¢ of the removable
irame G. These bars are ollset sufficiently
from a radial line to the commutator to per-
mit the brushes to bear radially against the
commutator, asshown in Ifig. 2. Kach brush-
holder is provided at its rear side with a cy-
lindrical stud 7, which passes through an
opening formed in the adjacent supporting-
bar ¢g® and which is clamped therein by anut
n'. The stud nalso forms a terminal and is
provided with an additional nut 7°, between
which and the nut n’ the usual conducting-
wire 1s clamped. The stud isinsulated from
its supporting-bar by a bushing of vulcan-
ized fiber or other suitable non-conducting
material, as shown. 7Thisinsulation is liable
to shrink in time, and when this occurs the
stud n becomes loose and allows the brush-
holder toturnout of place. T'oprevent this,

each brush-holderisprovided on 1ts rear side,
on one side of the stud n, with a stop pinor
teat m% which engages in an opening n?,
formed in the supporting-bar ¢, thereby re-
liably holding the brush-holder against dis-
placement even 1if its stud should become
By mounting the brush-holders and
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as shown in Fig. 8.
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brushes on the connecting-bars ¢g* these parts
are easily accessibleforrenewing the brushes
and adjusting their tension devices.

O is a switehboard of any suitable con-
struction which carries the usual terminal
contacts of the lamp, battery, and field-ecir-
cuits and whiech is secured to the front head
of the removable frame G.

I? is the reversible switeh-lever, which c¢o-

operates with the switechboard, and ' a cen-

trifugal governor which controls said lever.
The maln sleeve p of the governor is detach-
ably secured to the armature-shaft by a
transverse screw p’, and upon removing this
secrew the governor and the switch-lever P
can be slipped off the armature-shaft.

LThe switch-lever and the centrifugal gov-
ernor herein shown form no part of my pres-
entimprovement, but are claimed in another

application for patent filed by me on the 5th

day of June, 1899, Serial No. 719,434
g represents the binding-posts or terminal

sockets of the dynamo, which are secured to

the inner head of the removable frame G by
vertical bolts ¢'. Haech of these bolts passes
through a boss ¢* formed at the top of said
head,and is provided at 1ts lower end with the
usual eye ¢° for receiving a conducting-wire.
T'he bolt 1s insulated from the head ¢ by a
bushing r, of vulecanized fiber or other non-
conducting material, and the terminal socket
g and the eye ¢° of the bolt are insulated from
sald head by fiber washers »’ 7%, respectively,
The bolt 1s clamped in
place by anut 7°, which bears against the up-
per Insulating-washer 7', and the terminal
socket 1s provided with an opening for the pas-
sageof the boltand isclamped between the nut
7 and a nut r4, applied to the upper end of

the bolt and bearing upon the socket. This |

socket 18 prevented from turning on the bolt
by ateats, projecting from its under side and
engaging in an opening s, formed in the
washers'. By this construction the terminal
sockets are effectually prevented from turn-
ing out of place even if they should become
loose by the shrinkage of the insulating fiber,
thereby preventing short-circuiting of the
dynamo, which occurs when the sockets be-
come displaced and come in contact with each
other. In order to prevent loosening of the
upper nut 7° of the bolt and maintain an effi-
clent contact between the bolt and the termi-
nal socket ¢ at all times, this socket is pro-
vided 1n its under side with a recess s*, which
receives sald nut and is shaped tofit the same,
as shown in Figs. 3 and 7. The terminal
socket thus forms a lock for said nut, and a
reliable contact is thereby maintained be-
tween the bolt and the socket even in the
event of the bolt becoming loose in its open-
ing by the skrinkage of its insulating fiber.

T 18 the usual dome or hood, which incloses
the cowmnmutator, the switchboard O, the

switch-lever P, and the centrifugal governor
P’. The inner end of this dome is removably
secured to the head g’ of the detachable

| frame G by any suitable fastening.

In the
construction shown in the drawings the ring

¢ at the inner end of the dome is provided at

its periphery with hooksorlips{, whichinter-
lock with bolts ¢5, projecting from the head ¢/,
and which are engaged with and disengaged
from said bolts by a partial turn of the dome.

As shown in Fig. 1, the head A® of the dy-
namo-body A 1s provided with a central open-
ing of sufificient size to perimit the introduc-
tion and removal of the armature through
the same.

By myimprovedconstruction of thedynameo

the body A, withits heads A" A%, mmay be perma-

nentlv attached to the car by means of the
usnal suspension-links or other attaching or
supporting devices, whileall of the remaining
parts of the machine are easily removed and
convenient of aceess for inspecting, repair-
ing, or renewing the parts, thus avoiding the
laborious task of removing theentiredynamo
from the car for such purposes and saving
the timme incident thereto and also facilitat-
ing the assemblage of the partsand reducing
the cost of the machine.
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In order to detach the main bearing D and -

the driving-pulley, the fastening-bolts d of
the befmu are removed, the se‘r -serew ABE
loosened, ELI]d the Iemlmnn nut 2’ removed,
whereupon the pulley and the bearing can
be slipped off the end of the ﬂl*ﬂlﬁtlﬂ‘&-Simft
without disturbing the body A or any other
part of the.dynamo. When it is desired to
remove the armature and the commutator,
the dome T, the centrifugal governor P’, and
the switch-lever P are removed, and the re-
movable frame & is detached from the body
A by removing the fastening-bolts ¢°. The
radial locking-screw [ is then unscrewed to
release the clamping-nut £* and the latter is
removed, thereby leaving the armature-hub
free to be withdrawn from the body A through
the opening in the head A*

As the improvements herein shown and de-
scribed relate only to the mechanical con-
struaction of the dynamo, the wires which
connect the binding-posts of the switchboard
with the binding-posts of the dynamo and
the other eouneetmu -wires of the machine are
omitted.

I claim as my invention—

1. The combination with the body of a dy-
namo and the armature-shaft, of a driving-

pulley secared to the shaft at a distance from

thedynamo-bodyand having its hub provided
in its inner end with a recess, and a shatt-
bearing arranged between said pulley and
the opposing head of the dynamo-body and
extending into the recess of the pulley-hub,
substantially as set forth.

2. The combination with the body of a dy-
namo and the armature-shaft, of a driving-
pulley secured to the shaft dtadlstance from
the dynamo-body and havingits hub provided
in its inner end with a recess, and a shaft-
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bearing arranged between said pulley and

| the opposing head of the dynamo-body and
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extending into the recess of the pulley-hub,
and provided at itsouter end with a packing
which bears against the bottom of the pe-
ripheral wall of said pulley-recess, substan-
tially as set forth.

3. The combination with the body of a dy-
namo and the armature-shaft, of a driving-
pulley secured to the shaft at a distance from
the dynamo-body, a shaft-bearing arranged
between said pulley and the dynamo-body
and provided near its outer end with an in-
ternal web or abutment, and a thrust-collar
surrounding the shaft between the pulley and
said web or abutment, substantially as set
forth. |

4, Thecombination with the armature-shaft
and an armature-hub mounted thereon and
having an extension, of a clamping-nut en-
gaging with a screw-thread of the armature-
shait and confining the armature-hub on the
shalt, a commutator-hub mounted on said
extension and having a flange or shoulder at
one end and a clamping-nut at its opposite
end,commutator-segments which are clamped
against said flange or shoulder by the last-

‘named clamping-nut, and a locking serew or

bolt engaging with both of said clamping-
nuts, substantially as set forth.

5. 1The combination with the body or main
casing of the dynamo, the armature and its
shaft, of a removable supporting-frame ar-
ranged at one end of the body and composed
of an outer head, an inner head secured to
the adjacent end of the dynamo-body and
longitudinal bars connecting said inner and
outer heads, and a bearing for the armature-
shaft supported on said outer head, substan-
tially as set forth.

6. The combination with the body or main

s é59,82é

casing of the dynamo, the armature and its
shaft and the commutator, of an open sup-
porting-irame surrounding the commutator
and composed of inner and outer heads or
rings and longitudinal bars connecting the
same, and brush-holders mounted on said con-
necting-bars, substantially as set forth.

7. In a dynamo, the .ecombination with a

support, of a brush-holder having a cylin-.

dricalstud arranged in a corresponding operi-
1ng of said supportand a stop or teat arranged
on one side of said stud and engaging in an

opening formed in said support, whereby the

brush-holder 1s held against turning, sub-
stantially as set forth.

3. In a dynamo,the combination with asup-
port, of a terminal socket having a clamping-
bolt for securing the same to said support

40
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and a stop or teat arranged on one side of

sald socket, and engaging in an opening or
recess formed in said support, substantially
as seft forth.

9. In a dynamo,the combination witha sup-
port, of a terminal socket having a clamping-
bolt for securing the same to said support
and a stop-teat arranged on one side of said
socket and engaging in anopening formed in
sald support, said bolt being provided with
upper and lower nuts between which said
socket is clamped and said socket being pro-
vided in its under side with a recess con-
structed to {it the lower clamping-nut of said
bolt, substantially as set forth.

Witness my hand this 23d day of Decem-
ber, 1899. |

WILLARD F. RICITARDS.

Witnesses:

JNO. J. BONNER,
CLAUDIA M. BENTLEY.
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