(No Model,) ' | | 5 Sheets—Sheet 1
W. BAXTER, Jr. |
G@OVERNOR FOR ELECTRIC MOTORS.

No. 384,117, Patented June 5, 1888.

Il ' l;l
o | 5|
v nl
e T S i
2 | \ :
§__er1€ , A\i \\\\ < - | '
“ WV
g HER . A i
QJ.T | ] (it
ST WI
1 I/ Q§ | ll
+ /,/// <
: /
N ’ :
| S u
g} _ N& o AN
N R |
| { ;
N
> L
Fq. Oi-e o > 7o e
Y, SR Ry | ;ﬁ
F‘\{ 1\;&__ X -y
HRN
¥y o
jéie&f‘ | 0/4@ vemwteor
g V17 73&/)@&4/}0]}



(No Model.) - - 5 Sheets—=Sheet 2.

W. BAXTER, Jr.
GOVERNOR FOR ELEUTRIG MOTORS.

No. 384,117, Paten‘ted Juﬁe 5, 1888.

N /////

AN \\\\\\\\\\\\\\\\ )



(No Model.) 5 Sheets—Sheet 3.

W. BAXTER, Jr.
GOVERNOR FOR ELECTRIC MOTORS. -

No., 384,117, Patented June 5, 1888.

6

—

8o e on e

T eassezezeresy] .3
:. «Lule :!‘ .

N. PETERS. Photo-Lithographer, Washingten, b. C.



_,‘

(No Model.) 5 Sheets—Sheet 4,

W. BAXTER, Jr.
COVERNOR FOR ELECTRIC MOTORS.

- No. 384,117, ' Patented June b, 1888,

Ig<c7 - _ X CDD‘K '
" e — G; Fejgf
o )

. e’ DK

T
=1l
\gN

A,

Q,\

|
f
Q_I
] o~ L
. !
| L
| _
_ e .

(/%Zesf o vontor.




(No Model.) 5 Sheets—>Sheet 5.

W. BAXTER, Jr.
GOVERNOR FOR ELECTRIC MOTORNS.

No. 384,117, . Patented June 5, 1888.

AR
gL

,\. {i
N
L

.




IO

20

30

39

10

45

UNITED STATES PATENT

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

MARYLAND.

()FFICE.

GOVERNOR FOR ELECTRIC MOTORS.

R —

—— .

SPECIFICATION {ocrming vart of Letters Patent No. 384,117 dated June 25, 1888.

Application filed Augnst 26, 1837, Serial No, 47.907. (Nomodel))

L LT S,

To all wwhony T6 i conceri

Be 1t known that I, WInrias BAXTER, Jr.,
a citizen of the United States, residing in the
Ninth election district of the county of Balti-
more, state of Maryland, have invented cer-
taln new and useful Improvements in Tlectrie
Motors with Governors, {ully deseribed and
represented in the following specification and
the accompanying drawings, forming a part
of the same.

The object of thisinvention is partly to fur-
nish a more compact and darable construction
for the shunt-connections from the field-coils

to a shunt-box, for which purpose I place the |

shunt-box upon a bridge connecting the pole-
pieces of the field - magnet and conduet the
shunt-connections from the same point upon
the ¢oils over the pole-picce directly to the
shunt-box. By extending all the connections
from tue nearest point upon the coils to the
shunt-box in such a location, and wrapping
the connections firmiy together and seeuring
them to the pole-picce, I form a very direct
conjunciion of the colls and the contacts in the
shunt-box and protect the connections in the
mosteffective manner from accidental derange-
ment or injury. |

My 1nvention also eonsists, partly, in con-

necting with the field coils an auxiliary coil |
wound in an opposite direetion and connected |

with a contaclt in the same shanit-box as the
connections from the various sections of the

-field-coils, so that the same means may be em-

ployed to first close the circuit through the
shunt-connections of the main coils and then
through the auxiliary coil to reaect upon the

residual magnetism of the field when the mo- |

tor is very ligutly loaded. Ry this construc-
tion the motoris prevented from running away
(attalning 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 a tension-spring applied to the lever-
arm at an acute angle to operate with a di-
minishing leverage upoen the arm as the speed
of the motor increases, and 1n the combination,
with the motor armature-shaft having a gov-

ernor applied therctoand acting upon an arm |

—_——— —r

provided with such an epposing spring, of a o
revolving thrust-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 improvementsare especially adapted to
motors which use a constant current such as
1s employed inare-light circuits, and the speed

- of the motor is regulated by modifving the %0

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 my improvements, certain parts of
the governor being shown in seetion on their
central line where hatched. Tig. 2 is an end
view of the motor - frame and magnet - poles
with the eolls upon onemagnet-core eut away 7o
to the center line of the core and the wires
blacked which connect with the strips e ¢ ¢,
&e. Fig, 5 1s a plan, with coils outside the
first, in section, of one of the magnet-cores de-
tached frem the motor-frame and viewed ab 73

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

for connecting the coilsto the shunt-box. Fig.
+1s an edge view,; and Fig. 5 a plan, of the
elbow-connections from the coilsto the shunt-
box; and Ifig. 61s a transverse section of the So
elbow-conneections on line 2 2 in Ifig. 5. Hig,
7 18 a side view of the shunt-box with its
connector and governor-rod. Iig. 8is a plan
of the same with the elbow connections at one
side omitted, as well as the cover to the spring-
bolder and the counector and governor-rod;
and iz, 9 1s a transverse geetion of the same
on line w xin ig. 7. Fig. 10 is an end view
of the governor-lever. Tig. 11 isanend view
of the governor-collar; Fig. 12, a side view of ole
the governor-sleeve; Iligs. 13 and 14, a plan
and end view of the shunt-block connector:
Iigs. 16 and 16, o plan and side view of the
cheek-pieces for the shunt-box; Figs, 17 and
13 are a plan and side view of the spring 93
guide or holder. TIigs. 19 and 20 are a plan
and end view of the cap for the spring-holder:;
Fig. 21, an end view of the same, and Figs, 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 {, and shunt-
block 7/ 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 It and their guard E',are similar to
those shown in my United States Patent, No.
361,116, issued April 12,1887, Thegovernor
is mounted upon a shaft, F', extending from
the end of the arbor ¥. Theinner ends of the
links are pivoted to rotate with a collar, 1,
affixed to the shaft, and the onter ends of the
links are pivoted to a sleeve, I, (shown de-
tached in Fig. 12,) and furnished at its 1nner
end with a head, I, and at its outer end
with a nut, I’. A collar, J, 1s 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*. The nut I’ and the
collar J are each formed. with an angular
groove, 4,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 ¥’ and isfurnished
with anarm, H, having a tightening-bolt, H’,
fitted in its outer end and connected with a
spring, H:. The bolt 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
H and adjustable byanut, HY tovarythetension |

of the spring. Thespringisextended from the
bolt at an acute angle with the arm H past the
pivot j, and is attached to the frame A In such
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 18 di-
minished, to draw the arm H downward and
the sleeve I’ outward, thus drawing the mass
of the links nearer to the shaft L.

The movement of theeye H’ around the pivot

. 4, as indicated by dotted line &’ «/, 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

“increase in the force of the spring upon the

65

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 1its whole range
with a very slight increase of velocity, the

384,117

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 is 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, H', 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 1t i1s 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-

70

79
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ferent shunt-connections of the magnet-coils

from the same point upon the surface of the
coll, and extending the same directly to the
shunt - box upon the bridge. By forming a
notch in the flange at the inner end of the mag-

‘net-core the connections may all be conduected

from the coils at the nearest pointto the bridge,
and may be bunched togetherand secured upon
the pole-piece in & single band, which i8 thus
wholly protected from injury or accidental de-
rangement.

The wrapping of the magnet is formed of a
continuous wire with 1ts primary end con-
nected with the circultinany 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

10C
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115

120

in any desired degree, I extend a shunt con-

nection formed of a flat strip, e ¢’ €%, &c., from
each coll (or fromany other preferred section of
the magnet-helix)toashunt-box,whereashunt
block - or connector, d, may operate to unite
the similar colls upon the opposite magnet-
cores, (and thus cut oub part of the field-wires
on both cores simultaneously,) or to short-
circulb the layers of each coil individually, as
may be preferred. |

In Iig. 24 18 shown by a diagram the oper-
ation of these shunt-connections, the lines ¢/,

¢ ¢, ¢y ¢, and ¢’ representing an equal num-

ber of coils upon the opposite magnet-cores.

125

130




n

10

15

25

(2
-3

10

50

53

60O

384 117

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 shunt-block, d, is arranged to move over :

the ends of the springs &’ to unite electrieally
any of the similar connections, ¢ ¢*, &c. The
shunt-block d is made, in practice, long enough
to cover all the springs «” at once, to prevent
1fs rear end from catching upon their ends
when the block is retracted. As the block
may thus cover any namber of the springs un-
der one of its ends, it may operate, if such
springs form the terminals of suitable cirenit,
to short-cireuit either or both of the magnetic
colls independently of the other. When the
block is withdrawn from all the springs, the
current passes through all the coils and pro-
duces a field of maximum intensity; butif the
palr of coils farthest from the connection G are
united by placing the block d in contact with
the springs «' it is obvious that the coils ¢
would be entirely cat out of the ecirenit and
the intensity of the magnetic field correspond-
ingiy diminished. Inlike manner,ifthe block
be placed in contact with thesprings atiached

to the connections ¢, two coils would be cut !

out of the circuit, and if the block be placed
in contact with the springs attached to the
connections ¢ the current wounld pass directly
to the commutator through sueh block, and
all the magnet-coils would be cut out. The

motor would then be destitute of power and |

motion, But for the residual magnetism in the
metal of the poles, which 1n practice is suffi-
clent to rotate the armature at a high velocity
when propeliing a very light load, or when
the belt 1s suddenly thrown off.

To maintain a constant speed when the worl
to be done 18 less than the power which the
residual magnetism will develop, I provide

means to send an electric current aronnd the |

magneb-cores in a reverse direction, the nen-
tralizing elfect of such current balancing the
difference between tie foree required and that
which the residual magnetism ean develop.

The line-wire is not, therefove, connected with

the first turn of the coil ¢, but to a point, ¢,

several turng distant fromitsbeginning. Such

turns are therefore wholly cutside of the eir-
cuit on its passage through the coils ¢’ ¢ ¢,
and so on, but afford a means of throwing a
reverse current direetly around the magnet-
cores by connecting the first of .such turns
through the sections ¢ with the shunt-box,
where they may be connected by the block d
when 16 1s desired to thus reverse the eurrent.

In Iig. 24 the normal movement of the cur-
rent 18 shown by the arrows I, while the
movement of the reverse current is clearly in-
dicated by the arrows I applied to that por-
tion of the coil ¢ which is connected with the
springs e, The connection of such springs by
the bloek « furnishes a short eircuit for the
current by cutiing out the remainder of the
coil ¢’ and the coils ¢* ¢, &e¢, and the magnetic

field 1s thus not only deprived of its normal

magnetism, but its residual polarity is reduced
or reversed in the degree required to main-
tain a constant armature velocity. The num-
ber of turns required upon a given magnet to
produce this effect is readily determined in
practice, and the practical construction for
making the connections e ¢, &ec., is shown in
Figs. 2 and 5 applied to the magnet-cores, an
in Ifigs. 7, §, and § connected with the shunt-
box.

The primary conneetion G is shown in Fig.
o applied to the eighth turn ¢ of the coil ¢,
while the flat connection ¢is shown applied to
the first tarn, and carried along the magnet-
core beneath the whole of the first Inyer, from
which 1t 1s extended through a notch, §% in
the flange B’ of the pole-piece to an clbow-
picee, &, connected with the shunt-box.

The connections eareshown in the drawings
formed of flat copperstrips, which ave readil ¥
arranged and insulated between the several
coils, and are extended along the heads DY of
the pole- pleces nearly to the shunt- box 1

- which is secured between the ends of the pole-

pieces over the top of the armatnre.

The shunt-box isshown formed with a series
¢f flexible springs conneeted in pairs with the
opposed ends of the strips ¢ ¢, &e., and sus-
tained adjacent to one another in a spring
guide or holder, ¢, over which a shunt-block,

-, 18 moved by the governor, as required.

1he spring guide or holder isshown in Tig.
S, as also 1n the dotted view in Figs, 17 and
18, as a block of wood or analogous material,
with notehes g'inits opposite edges to receive
elbow-conuectionsfrom thesprings,and formed
with vertical slits ¢* in its opposite cdgoes,
through which thesprings projectupward into
the path of the shant-block . A cap, ¢, bev-
eled at its forward end adjacent to the springs,
Is fitted over the guide or holder 4 to support
the bleck A when retracted from the springs,

and 18 formed with stops 7 to then arrest the

block. |
An abutment, b, isinserted in the shnut-bhox

in front of the sprin g8, and caps ¢ (shown onl y

in Wigs, 15 and 16) would be placed a each

side of the pieces y and 4, at the points indi-
cated at I in I'ig. 8, to keep the springsin the
slits ¢~.

The parts g, 4, k, and 7 would be formed of

wood or other insnlating material, and wounld

ve secured in the spring-hox by suitable fast-
enings.
The block 7 is insulated and secn red by nuts

"oadjustably upon a rod, 4%, connccted 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, aroller,
', is mounted upon the shunt-box fover a part
of the rod 7% and is provided with a screy-
shanl, m, fitted to a standard, », upon the
shunt-box and adjastable by meansof threaded
nuts ',

The top of the abutment & is inclined, like

“.J
N

ICO

[035

[10

120

125



the end of the cap 7, and the springs are bent |

IO

20

25

30

35

40

45

4 384,117

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, 13 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 211 the direct field-coils from the electrical
cirenit and to react on the polarity of the mag-
net to reduce the residual magnetisim.

The motion of the rod /* when transmitied

from the governor lever is paraliel with the

armature-arbor, while the shunt connections
from the magnet-coils are conducted at right
angles to the armature to reach the shunt-box
by the shortest conrse. T'o join the shunt-con-
nections with the springs, I therefore provide
the latter with elbow-pieces 8. The elbow-
piece is formed integral with the spring s, and
while the springs extend in the directicn of
the armature-arbor the elbow-pieces extend at
right angles thereto, 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.
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 intoline with the elbow-
pieces to make the shortest possible connec-
tion therewith.

As shown in Tfigs. 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
in the edge view of a part of such connections
in Fig. 4 and the section in Ifig. 6.

The clamp s* is merely a plate pressed upon
the group of connections by serews 8, and the
entire bundle or bunch of c¢onnections would
be preferably enveloped with a non-conduct-
ing and waterproof coating, s, as shown in

- Fig. 6.

.60

Heretofore it has been common 1n dividing
the field-coils into different sections to form
shunt-ecircuits, toextend 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 ¢ ¢, &c., which
enable me to extend all my shunt-connections
from different points within the 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 connceted with a suitable shunt-box.
I thus avoid the liability to damage and de-
rangement which occurs when the various

A noteh, &, 1s

' 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.

I hereby disclaim the division of the field-
coils into sections to form shuni-circnits 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 1s
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 1t relates to
the connection of the shunt-colls 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-pleces in

the shunt-box.

I am 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 colls to react upon the
residual mechanism of the field in the manner
deseribed herein. |

I am aware that it is common to use a spiral
spring upon a governor-lever to oppose the
centrifugal force of the governor, and my
claim herein is therefore limited 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

speed of the mofor 1acreases.

Having thus set forth my invention, what 1
claim 18—

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 ¢ ¢*, &c.,

united with the several coils at intervals and

30

90

I 00

105

110

extended from the surface of the magnet-coils -

(at the same point) to the bridge from oppo-
site sides thereof, ashunt-box upon the bridge
between the pole-pieces, with contacts united
to the said shunt-conneections, a shunt-block
orconnector, 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-
nected with the several coils at intervals,
means, as a shifting block or piece, for closing
successively the electrical circult through the
several shunt-connections, a centrifugal gov-
ernor mounted upon the armature 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-

shunt-connections are extended separately | ranged atan acute angle with the said arm to
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operate with a diminishing leverage npon the |

arm a8 ine speed of the motor increases, as
and for the purpose set forth.

3. In an electric motor, the combination,
with the main coils upon the magnet-cores, of
an auxiliary coil connected with the line or eir-
cult wires and wound upon the cores in the
opposite direction from the main coils,ashunt-
connection from the ends of such auxiliary
coils, shunt-connections attached at intervals
to the main coils, contact-pieces attached to
such shunt-connections, and a moving contact
operating in connection with the same to first
close the circuit through the shunt-connee-
tions of the main coils, and to subsequently
close the shunt-connections from the auxiliary
coll to canse areaction nponthe residual mag-
netism of the field when the motor is very
}ig];lﬂg toaded, substantially as herein set
orth,

4. In

an electrie motor, the eombination,

with the first coil of wire wound upon the ;

magnet-cores, of the line or ¢ireuit connection
attached to the coil betwsen its ends, an elec-
trical connection from one end of the coil to
the other coils, and a shunt-connection from
the opposite end of such ¢oil, and means for
closing the circuit through such shunt-connec-
tlon to react on the residual magnetism of the
field, as and for the purpose set forth.

. 1o 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 shunt-circnits and
thus cut out the sucecessive sections of the main
coils from the circunit, as and for the purpose
sep forih, | |

6. In an electric motor, the combination,
with magnet-cores having poles at opposite
sides of the armature, of the main coils wound
upon such poles, a shunt-box moeunted upona
bridge between the ends of the poles, shunt-
connections formed of metallicstrips attached
at Intervais to the main coils, with the latter

wrapped over the same, and the said strips

&

- terminated 1n electrical connections adjacent

to one another in the shunit-box, a governor
actuated by the motor, and a connector moved
thereby to suceessively close the several shunt-
circuits and thus cub out the successive sections
of the main coils from the circuit, as and ior
the purpose set forth.
7. In an electric motor provided with a
bridge between the pole-pieces and a shunt-
box mounted upon said bridge, the combina-
tion, with the cores, of flanges upon the same,
field-eoils wound between sald fianges, shunt-
connections attached at 1ntervals to the field-
coils, with the latfer wrapped cover the same,
a notch, §, 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 eleclric meior, the combilnation,
with a bridge bebtween the pole-pieces and a
shunt-box mounted upon said bridge, of the
magnet- cores, iield-colls wound upon said
cores, shunt-connections attached at Intervals
to the fieid-coils (with the latter wrapped over
the same) and extended {rom the coils toward
the shunt-box upon the bridge, elbow-pleces
s &, having each one arm fitted in the shunt-
box to form a confact-surface and the other
arms extended nupon the pole-pieces between
the several shunt-connections, insulating ma-
teriai between the several shunt-connections.
ant a clamp pressing such connections and
elbow-pieces together, as and for the purpose
set forth. |

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

in festimony whereof I have -hereunto set
my hand in the presence of two subscribing
witnesses.

WA, BANTER, Jr.
Witnesses:
(. B GALTAGHER,
HENRY B, THOMPSON.
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