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UNTTED STATES PATENT OFFICE.

WILLIAM BAXTER, JR., OF BALTIMORE COUNTY, ASSIGNOR TO THE BAXTER
ELECTRIC MANUFACTURING AND MOTOR COMPANY, OF BALTIMORE,

MARYLAND.

GOVERNOR FOR ELECTRIC MOTORS.

SPECIFICATION forming vart of Lietters Patent No. 384,117, dated June 5,1888.

Application filed Augnst 26, 1837,

To «ll wihony & may concern:

Be it known that I, \WILLIAM BAXTER, Jr.,
a citizen of the United States, residing in the
Ninth election district of the county of Balti-

5 more, State of Maryland, have invented cer-
tain new and useful Improvements in Electrie
Motors with Governors, {ully deseribed and
represented in the following specification and
the accompanying drawings, forming a part

1o of the same.

The object of thisinvention is partly to fur-
nish a more compact and durable construction
for the shuni-connections from the field-coils
to a shunt-box, for which purpose I place the

15 shunt-box upon a bridge connecting the pole-
pieces of the field - magnet and conduct the
shunt-connections from the same point upon
the coils over the pole-picce directly to the
shuné-box. By extending all the connections

20 from the necarest point apon the coils to the
shunt-box in such a loeation, and wrapping
the connections firmly together and securing
them to the pele-picce, I form a very direct
conjunction of the coilsand the contaets in the

25 shunt-box and protect the connections in the
most effective manner frem accidental derange-
ment or injury.

My Invention algo eonsists, partly, in con-

necting with the field coils .an auxiliary coil !
¢ elbow-eonnections from the coils to the shunt-

30 wound in an opposite direction and connected
with & contact in the same shuni-box as the
connections from the various sections of the

- field-eoils, so that the same means may be em-
ployed to first close the cirenit through the

35 shunt-connections of the main coils and then
through the auxiliary coil to react upon the
residuval magunetism of the field when the mo-
tor is very lightly loaded. I3y this construe-
tion the motoris prevented from running away

4o {attaining an excessive velocity) when the mo-
tor is working under a very light load.

My improvement also consists in the com-
bination, with the motor, of a governor lever
having o tension-spring applied to the lever-

45 arm at an acute angle to operate with a di-
minishing leverage upon the arm as thespeed
of the motor increases, and in the combination,
with the motor armature-shaft having a gov-
ernor applied therctoand acting upon an arm

Serial No. 247,907, (No model.)

provided with snch an opposing spring, of a zo
revolving throst-ring connected with the gov-
ernor-weights and provided with anti-frietion
balls fitted to a groove in such ring and to a
collar upon the governor-arm, to diminish the
frictional resistance imposed by the spring 53
upon such thrust-ring.

My improvementsave especially adapted to
motors which use a constant current such as
is employed inare-light circuits, and the speed
of the motor is regulated by modifying the 50
strength of the magnetic field automatically by
the action of the governor.

My invention will be understocd by refer-
ence to the annexed drawings, in which—

Figure 1 is a side elevation of a motor pro- 65
vided with myimprovements, certain parts of
the governor being shown in section on their
cenbral line where hatched. Tig. 2 is an end
view of the motor - frame and magnet - poles
with the coils upon onemagnet-core eut away 7o
to the ceuter line of the core and the wires
blacked which econnect with the strips ¢¢ ¢,
&e.  Fig. 3 i3 a plan, with coils oufside the
first, in section, of one of the magnes-cores de-
tached from the motor-frame and viewed ab 73

i right angles to its axis, with the elbow-pieces

for connecting the coilsto the shunt-box. Fig,
1 is an edge view; and Fig, 5 a plan, of the

box; and Fig. 6is a transverse section of the So
clbow-connections on line  # in Fig. 5. Iig,
7 is a side view of the shunt-box with iis
connector and governor-rod.  Fig. 81is a plan
of the same with the elbow connections at one
side omitted, as well as the cover to the spring- 83
holder and the connector and governor-rod;
and Fig. 9 is a transverse section of the same
on line w x in T'ig. 7. TFig. 10 is an cnd view
of the governor-lever. Tig. 11 isanend view
of the governor-collar; Fig. 12, a side view of 00
the governor-sleeve; Ifigs. 13 and 14, a plan
and end view of the shunt-block connector;
Figs, 15 and 16, a plan and side view of the
cheek-pieces for the shunt-box; Figs, 17 and
18 are a plan and side view of the spring o3
guide or holder. IMigs. 19 and 20 are a plan
and end view of the cap for the spring-h older;

Fig. 21, an end view of the same, and Tigs, 22
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and 23 are a plan and end view of the spring
abutment. Fig. 24 is a diagram showing the
magnet-coils with their shunt-connections. In
Fig. 8 the cap 4, cheek-pieces I, and shunt-
block % are removed; and Fig. 25 shows a plan
of such parts with the springs ¢ and abut-
ment k. :

A is the frame of the motor, forming the
bridge between the magnet-cores B and pro-
vided with bearings C for the arbor of the
armature D. .These parts, as well as the gov-
ernor-links I and their guard ¥,are similar to
those shown in my United States Patent, No.
361,116, issued April 12, 1887. Thegovernor
is mounted upon a shaft, I, extending from
the end of the arbor F. Theinuner ends of the
links are pivoted to rotate with a collar, I,
affixed to the shaft, and the outer ends of the
links are pivoted to a sleeve, I, (shown de-
tached in Fig. 12,) and furnished at its inner
end with a head, I*, and ab its outer end
with a nut, I. A collar, J, is fitted to the
sleeve between the head and the nut, and pro-
vided with pivots J’, which operate in sockets
J? in a governor-lever, J*. Thenut I’ and the
collar J are each formed with an angular
groove, 7,and balls ¢ are inserted in the groove
(being shown in Figs. 11 and 12 both) to di-
minish the friction between the nut and collar
when the sleeve is drawn inward by the ex-
pansion of the governor-links. The lever is
pivoted at j upon the guard E’ and isfurnished
with anarm, H, having a tightening-bolt, H,
fitted in its outer end and connected with a
spring, H%. The boit is connected with the
spring by an eye, H’, and is provided with a
wedge-shaped block, H? having sharp edges
fitted to a forked bearing in the end of the arm
Hand adjustable byanuat, H, tovary thetension
ofthe spring. Thespringisextended from the
bolt at an acute angle with the arm H past the
pivot j, and is attached to the frame A insuch
position that an increased speed of the gov-
ernor-links operates to extend the spring.

The links are shown in Fig. 1 in the posi-
tion assumed at their greatest velocity, and
the spring operates, when the vélocity is di-
minished, to draw the arm H downward and
the sleeve I’ outward, thus drawing the mass
of the links nearer to the shaft F'.

The movement of the eye H’ around the pivot
4, as indicated by dotted line o #, is not in a
line with the spring, and therefore operates,
as the spring retracts, to move the axis of the
spring gradually away from the pivot j, and to

-~ thus increase the leverage of the arm H. This

60

65

increase in the force of the spring upon the
arm H corresponds with the increased force of
the governor when the links lie closer to the
shaft. If the resisting force of the spring re-
mained constant while the governor force de-
creased, (with the changed relation of the links
to the shaft at higher velocities,) the governor
would not operate as desired; but the decreas-
ing tension of the spring enables the governor
to move the lever J* through its whole range
with a very slight increase of velocity, the

spring being adjusted in practice to just about
balance the force of the governor at the be-
ginning of its movement above the normal ve-
locity.

By properly proportioning the weight of the
links and the strength of the spring to the nor-
mal velocity for which the motor 1s designed
the resistance of the spring to the governor
may be made nearly uniform throughout its
whole range of movement, sothat a very slight
increase of the centrifugal force will produce
a great movement of thelever. Thespring is
readily adjusted by a nut, HY, and its tension
may thus be varied and the governor rendered
sensitive to any speed desired.

The velocity of the motor is regulated, as is
sometimes done in constant-current motors,

without varying the position of the commu-

tator-brushes, the intensity of the magnetic
field being changed when it is necessary to
vary the power of the motor by cutting out
more or less of the magnet-coils which are
wound around the magnet-cores B. My in-
vention differs, however, from other construe-
tions for the same purpose in leading the dif-
ferent shunt-connections of the magnet-coils
from the same point upon the surface of the
coil, and extending the same directly to the
shunt - box upon the bridge. By forming a
noteh in the flange at the inner end of the mag-
net-core the connections may all be conducted
fromh the coils at the nearest pointto the bridge,
and may bebunched togetherand secured upon
the pole-piece in a single band, which is thus
wholly protected from injury or accidental de-
rangement.

The wrapping of the magnet is formed of a
continuous wire with its primary end con-
nected with the circuit inany convenient man-
ner.

¢ is the first coil extending between the
flanges B’ of each magnet-core, and ¢, ¢*, ¢!, and
so on are the exterior coils wrappedabout the
first, the terminal of the final coil being ar-
ranged to connect with the terminal of the op-
posite magnet-coil, or with the commutator-
brushes, in the usnal manner.

‘When operating with a fullload,the current
enters the first coil upon one side, and after
traversing all the other coils passes through
the coils upon the other side, and thence
through the commutator and armature to line.
To diminish theintensity of the magnetic field
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in any desired degree, I extend a shunt con- -

nection formed of a flat strip, e ¢ ¢*, &e., from
each coil (or from any other preferredsection of
the magnet-helix)toa shunt-box, whereashunt
block or connector, d, may operate to unite
the similar coils upon the opposite magnet-
cores, (and thus cut oub part of the field-wires
on both cores simultaneously,) or to short-
circuit the layers of each coil individually, as
may be preferred.

In Fig. 24 is shown by a diagram the oper-
ation of these shunt-connections, the lines ¢/,
¢, ¢, ¢4, ¢, and ¢ representing an equal nom-
ber of coils upon the opposite magnet-cores.
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G represents the positive-current wire, ¢
the negative, G’ the commutator, and ¢, ¢,
and so on, the strips or shunt-connections
from the several coils, terminating in springs
in the shunt-box,

A shuant-block, d, is arranged to move over
the ends of the springs #" to unite electrically
any of the similar connections, ¢ ¢*, &e. The
shunt-block d is made, in practice, long enough
to cover all the springs 2" at once, to prevent
its rear end from catching upon their ends
when the Dlock is retracted. As the block
may thus cover any number of the springs un-
der one of its ends, it may operate, if such
springs form the terminals of suitable cirenif,
to short-cireuit either or both of the magnetic
coils independently of the other. When the
block is withdrawn from all the springs, the
carrent passes through all the coils and pro-
duces a field of maximum intensity; butif the
pairof coils farthest from the connection G are
united by placing the block d in contact with
the springs ' it is obvious that the coils ¢f
wounld be entirely cat out of the cireuit and
the intensily of the magnetic field correspond-
ingly diminished. Inlikemanner,ifthe block
be placed in contact with the springs attached
to the connections ¢!, two coils would be cut
out of the cirenif, and if the block be placed
in contact with the springs attached to the
connections ¢ the current would pass directly
to the commutator through such block, and
all the magnet-coils would be cat out. The
motor wonld then be destitute of pewer and
motion, but for the residual magnetism in the
metal of the poles, which in practice is suffi-
cient Lo rotate thearmature at a high velocity
when propelling a very light load, or when
the belt is suddenly thrown off.

To maintain a constant speed when the work
to be dene is less than the power which the
residoal maguetism will develop, I provide
means to send an eleciric current around the
magnet-cores in a reverse direction, the neu-
tralizing eftect of such current balancing the
difference between the foree required and that
which the residual magnetism can develop.
The line-wire is nof, therefore, connected with
the first tarn of the coil ¢, but to a point, ¢,
several turns distant fromitsbeginning. Such
turns are therefore wholly outside of the cir-
cuit on its passage through the coils ¢ ¢ ¢,
and so on, but afford a means of throwing a
reverse current directly around the magnet-
cores by connecting the first of .such turns
through the sections e with the shunt-box,
where they may be connected by the block d
when if is desired to thus reverse the earrent.

In Fig. 24.the normal movement of the cur-
rent is shown by the arrows X, while the
movement of the reverse current is clearly in-
dicated by the arrowsIU, applied to that por-
tion of the eoil ¢ which is connected with the
springs . The connection of such springs by
the block d furnishes a short eircuit for the
carrent by cubting out the remainder of the
coil ¢’ and the coils ¢ &%, &e, and the magnetic

!

field is thus not only deprived of its normal
magnetism, bub its residual polarity is redneed
or reversed in the degree required to main-
tain a constant armature veloeity. The num-
ber of turns required upon a given magnet to
produace this effect is readily determined in
practice, and the practical construction for
making the connections e ¢, &e., is shown in
Figs. 2and 3 applied to the magnet-cores, and
in Pigs. 7, 8, and 9 connected with the shunt-
box.

The primary conneetion G is shown in Fig,
3 applied to the eighth turn ¢ of the eoil ¢,
while the flat connection eis shown applied to
the first turn, and carried along the magnet-
core beneath the whole of the first Inyer, from
which it is extended through a noteh, s, in
the flange B’ of the pole-piece to an elbow-
picee, ¢, conneeted with the shunt-box,

The connectionseareshown in the drawings
formed of flat copperstrips, which nve readily
arranged and insulated between the several
colls, and are extended along the heads B* of
the pole- pleces nearly to the shunt- box 1,
which is secared hetween the ends of the pole-
pieces over the top of the armatnre.

The shunt-box is shown formed with a series
cf flexible springs connected in pairs with the
opposed ends of the strips ¢ ¢, &e., and sus-
tained adjacent to one another in a spring
guide or holder, g, over which a shunt-block,
%, is moved by the governor, as required.

The spring guide or holder isshown in Tig.
8, as also in the dotted view in Figs. 17 and
18, as a block of wood or analogeus material,
with notches ¢ inits opposite edges to receive
elbow-conuections from thesprings,and formed
with vertical slits ¢* in its opposite cdges,
through which thesprings projectupward into
the path of the shant-block 7. A cap, 7, bev-
eled at its forward end adjacent to the springs,
is fitted over the guide or holder 4 to support
the block 2 when retracted from the springs,
and is formed with stops § to then arrest the
block.

An abutment, £, is inserted in the shnut-box
in front of the springs, and caps ¢ (shown only
in Iigs. 153 and 16) would be placed at each
side of the picces y and 4, at the points indi-
cated at 7" in Fig. §, to keep the springsin the
slits 4.

The parts g. 4, &, and [ wonld be formed of
wood or other insnlating material, and would
be secured in the spring-hox by suitable fast-
enings.

The block 7 is insulated and secured by nuts
% adjustably upon a rod, 2%, connected with
the governor-lever #, and moved thereby with
the varying velocity of the armature,

To press the rod toward thesprings to make
a positive electrical contact therewith, a roller,
A% is mounted upon the shunt-box { over a part
of the rod 7 and is provided with a screw-
shank, m, fitted to a standard, », upon the
shunt-box and adjustable by means of threaded
nuls #/,

The top of the abutment & is inclined, like
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the end of the cap 4, and the springs are benb
to a similar angle, so as to yield readily as the
block moves over them, and the last spring,
which is connected with the strip e, is made
longer than the others and laid upon the in-
clined face of the abutment, so that the shunt-
block may press it hard upon the same to form
a more perfect connection therewith when the
operation of the governor is intended to cut
off all the direct field-coils from the electrical
cireuitand to react on the polarity of the mag-
net to reduce the residual magnetism.

The motion of the rod 4* when transmitied
from the governor lever is parallel with the
armature-arbor, while the shunt connections
from the magnet-coils are conducted ab right
angles to the armature to reach the shunt-box
by the shortest conrse. 'Fo join the shunt-con-
nections with the springs, I therefore provide
the latter with elbow-pieces s. The elbow-
piece is formed integral with the spring ', and
while the springs extend in the direction of
the armature-arbor the elbow-pieces extend at
right angles thercto, and thus project directly
over the heads of the pole-pieces toward the
flange s, which holds the field-connections
upon the pole-pieces in place. A noteh, &, is
formed in the flange in line with the elbow-
pieces, and all the strips, ¢, ¢, &c., which ex-
tend from the different field-wire coils, are
thus brought directly into line with the elbow-
pieces to make the shortest possible connec-
tion therewith.

As shown in Tigs. 2 and 3, the strips ¢ ¢,
&e., are clamped upon the head B'alternately
with the elbow-pieces s, each strip makiog an
electrical connection with one of the springs,
with paper or equivalent insulation inserted
between each pair of connections, as is shown
inthe edge view of a part of such connections
in Fig. 4 and the section in Fig. 6.

The clamp §' is merely a plate pressed upon
the group of connections by screws &', and the
entire bundle or bunch of counections would
be preferably enveloped with a non-conduct-
ing and waterproof coating, s% as shown in
Fig. 6. ’

Heretofore it has been common in dividing
ihe field-coils into different sections to form
shunt-ecireuits, to extend the electrical connec-
tions from the different coils outward between
the wires at different points upon the surface
of the field-coils; but it will be noticed that
my arrangement differs from such construction
in the use of the flat strips ¢ ¢, &e., which
enable me to extend all my shunt-connections
from different points within thé coils under or
between the same to a single point, as the
potch §* in the flange, which holds the coilsin
place, and to form the several shunt-connee-
tions into a compact bundle which may be
thoroughly protected fromaccident or derange-
ment, while its several conductors may be
readily connected with a suitable shunt-box.
I thus avoid the liability to damage and de-
rangement which occurs when the various
shunt-connections are extended separately

from the coils at different points and require
to be separately led to binding-posts or to a
switch-board to form the desired shunt-con-
nections.

T hereby diselaim the division of the field-
coils into sections to form shunt-circuits and
the regulation of the magnetic field by direct-
ing the current into more or less of such cir-
cuits, as T am aware that such a construction is
old, and that the regulation has also been
effected by shunting the current as required
through reversing-coils,through which the cur-
rent passesin a direction opposite to thatinthe
field-coils.

My present invention, so far as it relates to
the connection of the shunt-coils with the
shunt-box, consists in the mechanical arrange-
ments adopted for protecting the shunt-con-
nections where they are extended from the
coil to the shunt-box, and for uniting such
shunt-connections with the contact-pieces in

-the shunt-box.

Iam not aware that any one has heretofore

connected a single auxiliary coil with the cir-

cuit-wires and wound it upon the cores in the
opposite direction from the main coils and
operated it when the connection was first
shunted from the main coils to react upon the
residual mechanism of the field in the manner
desecribed herein.

I am aware that it is common to use aspiral
spring upon a governor-lever to oppose the
centrifugal force of the governor, and my
claim herein is thereforelimited to the attach-
ment of the spring to a governor-arm at an
acute angle, so as to operate with a diminish-
ing leverage upon the governor-arm as the
gpeed of the motor increases.

Having thus set forth my invention, what I
claim is—

1. In an electric motor having the pole-
pieces united by a bridge, the combination,
with a series of coils wound upon the field-mag-
net cores, of the shunt-connections ¢ ¢ €', &e.,
united with the several coils at intervals and
extended from the surface of the magnet-coils
(at the same point) to thebridge from oppo-
site sides thereof, ashunt-box upon the bridge
between the pole-pieces, with contacts unifed
to the said shunt-conneections, a shunt-block
or connector, and a centrifugal governor actu-
ated by the motor for successively closing the
circuit through the shunt-connections, as and
for the purpose set forth.

2. In an electric motor, the combination,
with the series of coils wound upon the mag-
net-cores,of a series of shunt-connections con-
nectéd with the several coils at intervals,
means, as a shifting block or piece, for closing
successively the electrical circuit through the
several shunt-connections, a centrifugal gov-
ernor mounted upon the armabture arbor or
shaft, a lever actuated by such governor to
operate the shunt-connector, an arm attached
to such lever, and a tension-spring resisting
the centrifugal force of the governor and ar-
ranged at an acute angle with the said arm to
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operate with a diminishing leverage upon the
arm as the speed of the motor increases, as
and for the purpose set forth.

3. In an elegtric motor, the combination,
with the main coils upon the magnet-cores, of
an auxiliary coil connected with the line or cir-
cuit wires and wound upon the eores in the
opposite direction from the main coils,ashunt-
counection from the ends of such auxiliary
coils, shunt-connections attached at intervals
to the main coils, contact-pieces attached to
such shuni-connections, and a moving contact
operating in counnection with the same to first
close the circuit through the shunt-connec-
tions of the main eoils, and to subsequently
close the shunt-connections from the auxiliary
coil to canse areaction upon the residual mag-
netism of the field when the motor is very
lightly loaded, substantially as herein set
fortls,

4. In an electric moter, the eombination,
with the first coil of wire wound upon the
magnet-cores, of the line or eirenit connection
attached to the coil betwsen its ends, an elec-
trical connecticn from one end of the coil to
the other coils, and a shunt-connection from
the opposite end of such coil, and means for
closing the eircuit through such shunt-connee-
tion to react on the residual magnetism of the
field, as and for the purpose set forth,

5. In an electric motor, the combination,
with magnet-cores having poles at opposite
sides of the armature, of the magnet-coils
wound upon such cores, a shunt-box mounted
upon a bridge between the ends of the poles,
shunt-connections attached at intervals to the
main coils and terminated in electrical con-
nections adjacent to one another in the shunt-
box, a governor mounted upon the armature-
shaft, and a connector moved thereby to suc-
cessively close the several shant-cireuits and
thus cut out the successive sections of the main
coils from the cirenit, as and for the purpose
set forth.

6. In an electric motor, the combination,
with magnet-cores having poles at opposite
sides of the armature, of the main coils wonnd
uponsuch poles, a shunt-box mounted upona
bridge between the ends of the poles, shunt-
connections formed of metallicstrips attached
ab intervals to the main coils, with the latter
wrapped over the same, and the said strips

(M3

terminated in electrical connections adjacent
to one another in the shunt-box, 8 governor
actunated by the motor, and a connector moved
thereby to suceessively close the several shunt-
cireunits and thus cut out the successive sections
of the main coils from the circuit, as and for
the purpose set forth. i

7. In an electric motor provided with a
bridge between the pole-pieces and a shunt-
box mounted upoun said bridge, the combina-
tion, with the cores, of flanges upon the same,
field-eoils wonnd between said flanges, shunt-
connections atfached at intervals to the field-
coils, with the latter wrapped over the same,
a noteh, &, in one of the flanges, and the shunt-
connections bronght together and extended
through such noteh in a single band to the
shunt-box, as and for the purpose set forth,

8. In an electric meior, the combiaation,
with a bridge between the pole-pieces and a
shunt-hox meounted upon said bridge, of the
magnet-cores, feld-coils wound upon said
cores, shunt-connections attached at intervals
to the field coils (swith thelatter wrapped over
the same) and extended from the coils toward
the shunt-box upon the bridge, elbow-pieces
s §, having ench one arm fitted in the shunt-
box to form a contact-surface and the other
arws extended npon the pole-pieces between
the several shunt-connections, insulating ma-
terial between the several shunt-connections,
and a clamp pressing such connections and
elbow-pieces together, as and for the purpose
seb forth.

9, In an eleclric wotor, the combination,
with a bridge between the pole-pieces and a
shant-box mounted upon said bridge, of the
magnet-cores,field coils wound uponsaid eores,
and shuant - connections formed of flat strips
of thin sheet metal attached at intervals to the
field-coils and extended benecath the several
layers of the field-coils to the same point upon
the exterior of the latter and to the shunt-box
upon the bridge and connected with contacts
therein, as and for the purpose set forth.

In testimony whereof I have hereunto seb
my hand in the presence of two subscribing
witnesses.

VM. BAXTER, Jr.
Witnesses:
C. . GALLAGHER,
Hexry S. THOMPSOX.
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