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UNITED STATES

PATENT OFFICE.

STAINER ITUTCIIINS, OF MANCHESTER, ENGLAND, ASSIGNOR OE‘ ONE-HALF
TO CHARLES A. GOULD, OF NEW YORK, N. Y.

DYNAMO.

SPECIFICATION forming part of Letters Patent No. 699,388, dated May 6, 1902.
Application filed December 19,1901, Serial No. 86,488, . (No model.)

To all whom it may concerm:

Be it known that I, STAINER HUTCHINS, a
subject of the King of Great Britain, residing
at Manchester, in the-county of Lancaster,

5 England, have invented new and useful Im-
provements in Dynamos, of which the follow-
ing is a specification. _

This invention relates to dynamos and elec-
trie motors in which the voltage or tension'is

1o auntomaticallykeptconstant at varyingspeeds
of the armature, or viece versa, the invention
being especially applicable. to dynamos em-
ployed for lighting railway-cars, where the
voltage must be kept constant, while the ar-

15 mature, which may be driven from one of the
axles or wheel-rims of the vehicle, is rotated
at varying speeds, aceording to the speed at
which the vehicle is moving.

The invention is based on the prinéiple that

20 if the field-magnets of the dynamo are mount-
ed so that they can rotate and follow the ar-
mature, which they tend to do when current

istakenout, and a constant difference of speed

is maintained between the armature and the
<5 field-magnets then the voltage will also re-
main constant.

The object of the invention is to provide a
simple and efficient dynamo or motor pro-
vided with field-magnets mounted so as to be

30 ecapable of rotating and following the arma-
ture and-antomatie governing means which
retards the field-magnets until the speed of
the armature is sufficient for the desired vol-

~ tage and releases the same so.that they can

35. follow the armature when the speed of the
latter is greater than required, thus decreas-
ing the speed of the armature relative to the
field-magnets and maintaining a constant dif-
ference of speed between the armature and

40 the field-magnets, and consequently a con-
stant voltage.

In the accompanying drawings, consisting
of two sheets, Figure 1is a vertical sectional
elevation of a dynamo embodying the inven-

45 tion, taken on the line 11, Fig. 2. Tig. 2 is
a transverse sectional elevation thereof on
theline 2 2, Fig.1. Fig. 3 isadetail elevation
of the eut-out switch and governor thereof.
Tig. 4 is an end elevation of the reversing-

50 switch mechanism. TFig. 5 is a similar view
showing the parts in the position they occupy

when the armature-shaft isturninginanoppo-
site direction to thatin which it is represented

as turning in Fig. 4. Fig. 6isa diagrammatie
view showing the circuits. TFig. 7 is a dia- 53
grammatic view showing the manner of wind-
ing the field-magnets.

Likeletters of reference refer to like parts
in the several figures.

Arepresentstheframeof the dynamo,which 6o
may be of any suitable form; B, the armature-
shaft, journaled at opposite ends in bearings
b in the frame and driven by any suitable
means, such as a belt connecting the same
with a pulley on one of the ear-wheel axles; 65
C, the armature fixed to the armature-shaft
intermediate of its ends; ¢, the commutator
therefor, and D the fleld-magnets. The ar-
mature and field-magnets may be of any de-
sired suitable type. Preferably the field-mag- 7o
nets are multipolar and shunt-wound, as
shown in the diagrammatic views in Figs. 6
and 7, so as to give the four poles NS N S a
polarity of north, south, north, south, the
two north poles being diametrically opposite 75
each other and the two south poles being dia-
metrically opposite each other. _

The field-magnets are carried by a frame &,
provided with an elongated hub or sleeve ¢,
journaled loosely on the armature-shaft at 8o
one side of the armature, so that the frame is
capable of rotating to follow the armature.

J f' represent movable brush-holders se-
cured to thefield-magnets;so as to rotate there-
with, and earrying brushes F F', which are 85
arranged at an angle of ninety degrees rela-
tive toeach other and bear on the commutator
¢, the brushes being connected to the winding
of the field-magnetsby wires ¢ g', Figs. 6 and 7.

‘When currentis taken out of the armature, go
the field-magnets, which are mounted on the -
rotatable frame, tend to follow the armature
and would doso if not restrained. Ifisthere-
fore necessary. to provide means which will
retard or hold the fleld-magnets until the g5
speed of the armature approaches or isgreater -
than that necessary to produce the required
voltage. The means shown in the drawings
for this purpose is as follows: Hrepresents a
brake-ring which is fixed to the stationary roo
frame of the dynamo concentric with the ar-
mature - shaft, and I I represent frictional
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brake-shoes bearing thereon. Iach brake-
shoe, of which there may be one or more, is
carried at the outer free end of a radial brake-
lever 4 and is preferably detachably secured
thereto, as by a set screw or serews 7. Each
brake-lever is pivoted at its inner end in any
suitable manner to the hub of the field-mmag-
netframe. J Jrepresentcentrifugal govern-
ors, one for each brake-lever, for controlling
the pressure of the brake-shoes against the
brake-ring. The shafts j for the governors
are journaled in radial bearing-arms or the
like 5/, carried by the magnet-frame hub, and
one end of each shaft projects toward the ad-
jacent brake-lever. Theopposite ends of the
governor-shafts,which project to the opposite
side of the bearings, have gear-wheels 7 fixed
thereto,which mesh with a gear-wheel j°, fixed
to the armature-shaft. The sliding sleeve j*
of each governor is pressed against the adja-
cent brake-shoe by a spring /%, surrounding
the governor-shaft between the sleeve and a
collar 5% which is adjustable on the shaft to
adjust the spring-pressure. The rotation of
the armature-shaft through the described

- gearing causes the rotation of the governors.
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The governor-springs are adjusted to hold the
brake-shoes against the brake-ring with suffi-
cient pressure to hold the magnet-frame from
rotation until the speed of thé armature nec-
essary for the required voltage is reached or
nearly approached, when the centrifugal ac-
tion of the governors overcomes the spring-
pressure on the brakes and permits the mag-
netsand magnet-frameto follow thearmature.
The rotation of the magnet-frame causes the
gear-wheels j* toroll around on the gear-wheel
7%, thus decreasing theirspeed proportionately
to the increase of speed of the magnet-frame
and applying greater pressure on the brake-
shoes, and consequently a greater retardation
of the magnet-frame. The difference of speed
between the armature and fleld-magnets is
thus kept constant and a constant voltage
maintained. Anyothersuitableform of gov-
ernorand brake mechanisim may be employed
which is adapted to release the field-magnets
when the speed of the armature becomes too
great. ,

KX K represent two colleetor-rings secured
tothe movablebrush-heldersff’. Theformer
is electrically connected with the movable
brash I, as by a eonnection or conductor 7,
and the latter is connected with the other
1ovable brush I preferably as follows: T,
Iigs. 3 and 6, represents a switeh of suitable
construction for automatically closing the ex-
ternal civeuit when the correct difference of
speed betwesn the armature and the field-
magnets, and consequently the correct vol-
tage, isveached. Theswitch shown comprises
two separated springs [ ', carried by the hub
of the magnet-frame and insulated therefrom,
and a switch-lever M. The switch-springs
are respectively connected by conduectors m
m' to the movable brush I’ and the collector-
ring I, The switch-lever is pivoted to a
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part carried by the magnet-frame and has a
part m*at one end thereof adapted to enter
between the switeh-springs and electrically
connect the same. The other end m? of the
lever is bifureated and engages in a groovein
the sliding sleeve ! of a governor m?%, earried
by the magnet-frame and geared to the arma-
ture-shaft in a manner similar to the gov-
ernorsJ. Theswitch-governorisadjustedto
move the switch-lever into contact with and
to close the circuit through the switeh-springs
when the correct voltage isreached. If pre-
ferred, the switch-lever can be connected to
the sliding sleeve of one of the governors J.

O O'represent fixed brushes contacting, re-
spectively, with the collector-rings I and I{'.
The brushes are carried by brush-holdérs o o,
fixed to the dynamo -frame and insulated
therefrom by suitable insulation o

P P, Trig. 6, represent external cireuit-
wires connected, respectively, with the fixed
brushes.

In order to maintain a constant direction
of current in the external or lamp circuit irre-
spective of the direction of rotation of the ar-
mature, a reversing mechanism of any suit-
able constraction is employed. That illus-
trated in the drawings is as follows: Q Q' Q?
Q* Q' represent five separate contact-plates
arranged in the arc of a cirele concentric with
the armature-shaft and secured to a block of
insulating material fixed on the dynamo-
frame. The circuit- wires P P’ are respec-
tively connected to the contact-plates Q' Q%
the central contact-plate Q*is connected to
one wire R of the main or lamp circuit, while
the return-wire R’ of the main or lamp cir-
cuit is connected to one end plate (3 and by
a branch wire » with the other end plate QL
T 1Y represent two short-circuiting springs
carried by and insulated from aring U,mounl-
ed to oscillate so as to move thesprings T 1
in one position of the ring to respectively con-
nect the contact-plates Q' * and Q° Q4 and in
the other position of the ring to respectively
connect the contact-plates 3 Q' and Q* Q7.
The ring U is preferably mounted on a hollow
sleeve u, projecting from the bearing b for
the armature-shaft concentrie therewith and
is connected, as by a screw-bolt @/, with the
frec end of a pawl #®, which is pivoted at its
upperend to afixed part of the bearing. The
lower free end of the paw! projects toward a
collar v?, fixed on thearmature-shaftadjacent
to the ring U and provided with a noteh ! in
the periphery thereof. ° uf represent oppo-
sitely-arranged springs, each connected at its
inner end to the pawland at its outer end to
a fixed partofthe bearingd. The springs tend
to move said pawl toa central position. When
the armature-shaft is turning from right to
left, as indicated in Fig. 4, the pawl is heldin
the inclined position showninsaid figure, with
the end of the pawl riding on the periphery
of the eollar v which prevents the springs
from moving the pawl to its central or radial
position. When the rotation of the arma-

70

75

8o

35

[¢]¢]

95

100

105

110

I1g

125

130




15

20

25

30

35

{0

45

50

55

6o

65

699,388

ture-shaft is changed and the shaft turns
from left to right and the notch is brought

‘opposite the end of the pawl, the latter is

moved by its springs thereinto and the pawl
shifted to the position shown in Fig. 5. The
connection between the pawl and the oscil-
lating ring causes the latter to shift with the
pawl to the other position shown in Fig. 5,
in which position the parts remain until the
direction of rotation of the armature-shaft
is again changed.  The short - circuiting
springs are thus shifted and connect the con-
tacts, as above explained, each time the di-
rection of rotation of the armature-shaft is
changed.

When the armature-shaft is running in one
direction and the cut-out switch L is closed,
the current passes as follows, (see the dia-
grammatic view in-Jig. 6:)  from the commu-
tator ¢ to brush F, through eonductor %, col-
lector-ring K, fixed brush O, ecircuit-wire P,
contact Q', short-circuiting spring T, contact
Q% line R to lights or other translating de-
vices, back through line R’, branch T, COll-
tact Q¢ sprlng T', contact Q3, circuit-wire P,
ﬁxed brush O, other collector-ring K', ere
m', switch- spmntr ', switch-lever M, sw1teh-

spring I, wire m to 1novable brash F'. The
current also passes from the conductor %
through wire g, the shun!-winding of the
field- magnets and ‘back through the wire g
to wire m. - When the armature - shaft is
turned in the opposite direction, the current
passes from the brush F', through wire m,
switeh-spring [, lever M, spring l wire m/,
collector-ring K’ fixed blush 0o, cireuit- -wire
P!, contact Q3 short-circuit spranT contact
Q2 out through the line R, translatan' de-
vices, and- back through line R’ in the same
dtreemon as before, contaot Q, spring T, con-
taetQ ,circuit-wire P,fixed brush O, eollector-
ring K condactor %, movable brush F tocom-
mutato’r ¢c.- The current also passes through
the fleld-magnet-winding in the opposite di-
rection o thd,t before- stated

If desired, the cut-ott switch L and connec-
tions may be omitted, in which case the mov-
able brush ¥’ would connect directly with the
collector-ring K'; also, if the armature-shaft
is'always driven in the same direction the re-
versing-switch and connections are not nec-
essary, but the ‘current can pass directly
through the line from the fixed brushes.

I elalm as my invention—

1.  The combination of an armature, a field

magnet or magnets movably mounted and

adapted to follow the armature and, means
for maintaining a substantially constant dif-
ference of speed betwéen the armature and

field magnet or magnets, substantlally as set

forth.
2. The combination of an armature, a field
magnet or magnets movably mounted and

adapted to follow the armature, a governor-

movable with the field magnet or mao'nets,
gearing between said governor a,nd thearma-

3

ture, and means actuated by said governor for
controlling the movement of the field-mag-
nets, substantially as set forth.

3. The combination of an armature, a field
magnet or magnets movably mounted and
adapted to follow the armature, a governor
movable with the field magnet or magnets,
gearing between said governor and the arma-
ture, a fixed brake-surface, and a brake held
in contact with said brake-surface and con-
trolled by said governor, substantially as set
forth.

4, The combination of an armature, a field
magnet or magnets movably mounted and
adapted to follow the armature, a commuta-

tor, brushes carried by the field magnet or

magnets and connecting with said commuta-
tor, collecting-rings carried by said magnet
or magnets and electrically connected with
said brushes, fixed brushes connecting with
said collector-rings, and governing means for
maintaining a substantially constant differ-
ence of speed between the armature ard the
field-magnets, substantially as set forth.

5. The combination of an armature-shaft,
an armature fixed thereon, a frame journaled
on the armature-shaft, a field magnet or mag-
nets carried by said frame, a governor carried
by said frame, gearing connecting said arma-
ture-shaft and governor, a fixed brake -ring,
a brake-shoe carrled by sald frame and bear-

ing against said brake-ring, and a connection
between said governor and brake-shoe for
controlling the same, substantially as set
forth, .

6. The combination with an armature and a
field magnet or magnets movably mounted
and ada,pted to follow the armature, a gov-
ernor movable with the field magnet or mag-
nets, a switeh movable with said ﬁeld magnet
or maanets and controlled by said governor,
and electrleal connections between the arma-
ture and said switch, substantially as set
forth. v ‘

‘7. The combination with an armature, a
field magnet or magnets movably mounted
and adapted to follow the armatur e, aud

means for maintaining a substantially con-
stant difference of speed ‘between the arma-

ture and the field magnet or magnets, of an

external circuit, curr ent collecting means in-

cluding brushes arranged to mamtam a con-
stant posmon rélative to said field. magnet

‘| or magnets, and a reversing-switch and con-

nections for maintaining a constant direction
of current in said external cirenit, substan-
tially as set forth.

8. The combination with an armature, and
a field magnet or magnets movably mounted
and adapted to follow the armature, of a

‘| eommutator, brushes therefor carried by the

field magnet or magnets, collector-rings each
electrically connected with one of said
brushes, fixed brushes for said collector-
rings, an external circuit connecting with
said fixed brushes, and a reversing-switch
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and connections for maintaining a constant
direction of current in said external circuit,

_substantially as set forth.

9, The combination with a dynamo, of a
device rotated by the dynamo-shaft, an oscil-
lating device adjacent to said rotar’y device,
a pawl pivoted to a fixed part and connected
to said oscillating device, means tending to
hold said pawl in a central position, said
rotary deviece adapted to engage said pawl
and shift the same to opposite sides of said
central position when said rotary device is op-
positely rotated, and contacts controlled by
said oscillating device, substantially as set
forth.

10. The combination with a dynamo, of a
collar fixed to the dynamo-shaft, an oscillat-

' 699,388

ing ring adjacent to said collar, a pawl piv-
oted to a fixed part and connected tosaid os-
cillating ring, means tending to hold said
pawl in a central position, said collar adapted
to engage said pawl and shift the same to
opposite sides of said central position when
the eollar is oppositely rotated, and contacts
carried by said oscillating ring and eodperat-
ing with fixed contacts, substantially as set
forth.

Witness my hand this 26th day of Novem-
ber, 1901.

STAINER HUTCIIINS.

Witnesses:
II. O. 8. LuAK,
TiroMmAs TLANE.
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