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(No model.)

To all whony it nvay concerre:

- Be it known that I, ELTHU THOMSON, a citi-

- zen of the United States, and a resident of

- Lynn, in the county of Essex and State of

5 Massachusetts,haveinvented certain newand
useful Improvements in Electric Motors, of
which the following is a specification.

My invention relates to devices for deter-
mining or governing the speed of electric mo-

1o tors under varying 10‘1(1 s and 1ts object 18 to
maintain in the motor a practically uniform
speed under such varying conditions.

My invention i1s applicable to motors run
in series upon lines with practically constant

15 current, though it 1s not himited to such ap-
plication.

My invention consists, first, in the combina-
tion, with an electric motor, of electrical de-
vices for determining or adjusting the speed

20 of the same under a given strength of current,
a speed-indicator or other‘ smta,ble device re-
sponsive to change in the speed of the motor,
and suitable mechmnqm governed by said
speed-responsive devwe, whereby when the

25 speed of the motor increases to a predeter-
mined point the running power of the motor
may be applied to move the clectrical ad-
justing devices.

- As the best means of carrying out my in-

3o vention, I prefer to employ as the electrical
admsbmn devices a series or set of contacts,
over which moves a brush spring or eomact
operated at the required time by any suitable
power, preferably the power of the motor it-

35 self, said set of contacts having electrical con-
nectwns to the field-magnet or other connec-

tions, such that by 1110\?611191115 of the spring

or contact over them the streugth of the mag-
netie field for the motor may be determined.
40 1 do not, however, desire to limit myself to
any cspecml plan of making such movement
of the switch govern the strength of the field,

and Iwill in a subsequent pmb of this speci-

fication describe various ways in which the

45 same end may be effected by the arrange-

ments and combinations forming the inven-
tion herein claimed.

My invention consists, also, in a special ar-

rangement of the field- man'net the armature,

50 :md the field -adjusting devwes, the main |

characteristic of which is that the field and
the armature are in parallel are, while the
ield-adjusting devices also are in a branch or
derived e lomt around the armature through
the field branch or through a branch in par- 55
allel are therewith, so that when they act to
adjustthe strength of the magnetic field there
will besimultaneouslya diminution of thecur-
rent in thearmature by reason of anincreased -
shunting of eurrents therefrom through the 6o

field-adjusting devices and its (,nemts

My 111?6111310]1 consists, also, in the combi-
&thI] with an electrie n10t01 of a vartable
eleetric_shunt,who_se terminals are connected
to the armature-terminals, and whose ad- 65
justing devices are operated or controlled
throum‘h variations in the speed of running
of the armature. -

My invention consists, further, in a means
for preventing over movementor adjustment 7o
of the devices, whereby the speed of running
of the motor under a constant current is de-
termined, the essential or leading principle
of which consists in producing an automatic
disconnection of the mechanism through 73
which such devices are operated from any
ogiven power at the moment after the power
and the intermediate mechanism are brought
into gear by the action of the centrifugal .
governor or other mechanism responsive.to 8o
ehfmn*es in the speed of the motor. |

"\Iy invention consists, also, in certain com-
binations and 1mprox"’ements which will . be
described in connection with the accompany-
ing drawings, and will then be 5pu31ﬁed 111 8
the claims. |

In the accompanying dlELWLIl”S I‘lnum 115
an end elevation of a motor and governor con-
structed in accordance with my invention.,
Fig. 2 1s a plan and partial section of the 90
same. Ifig. 31s an elevationof the speed-gov-
ernor mou.nted upon the armature-shaft. Fig.

4 1s an end view of the same. Iig. 5showsa
modified friction -gearing for mechanically.
connecting the dlwllw-powel with the motor- 05
acdjusting dpvlces upon an increase of the
speed of the motor to a predetermined point.
Iig. 6 is an end elevation of the same device.
Fig. 7 18 a partial section of a friction engag-
ing device constructed so as to produce a dis- 100
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constructed in a manner to be presently de-
soribed are indicated at C, arranged, prefer- .
The brush
or‘contact that moves in the circumference :
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engagement after a limited movement of the

parts under the action of the driving-power.
Figs. 8,9, and 10 illustrate equnmlent ways of
securing the same results. Figs. 11,12, 13, 14,
15, 16, 17, and 18 are diagrams of the connec-

tions, which will be described more particu-
Fig. 19 illustrates a modi-
fied form of the friction-clutch or engaging

larly farther on.

mechanism whereby the devices for adjust-

ing the speed of the motor are mechanically
connected so as to be moved iIn a proper way
from any suitable power—as, for instance; the

power of the motor itself.
A indicates the armature of a motor, and
K the commutator and brushes therefer

cated at I',and ispreferably wound in sections,

as 1nd1eeted although, as will be described
- farther on, ethe‘r arrangements may be em-
ployed in place of such sectional winding. .
The arrangement here shown is, hewever,-

preferableonthe score of economy. of current.

motor is transmitted.

|

| faced with leather.
The field-magnet of the machine is indi--

The ‘contacts of an electric switeh that 15?

ably, in the form of a eyhnder

of a ecircle over said contacts is indicated at

J. Said brush is suitably mounted upon a.
sleeve H, that rotates upon a hub or spindle |
and has secured to it a wheel B, through |
which by any suitable cluteching or engaging
‘mechanism the power of the meter or othe1 ;;

device is applied at suitable times to turn

the springorcontact J, so as todetermine the :
strength ‘of the. magnetm field or to otherwise :

modify thie electrical conditionsin the motor,

atinature shall rotate with a given strength
of current. The clutehing or engaging de-

other device responsive to ‘changes in: speed.

A preferred construetion of speed-respenswe :'.
devices and of a mechanieal ¢lutch or engag-
ing mechanism controlled thereby, so as te;
connect the wheel E with a driving-power, is*
shown in Fig. 2 and in detail in Figs. 3 and
4, A centrlfue'al governor is by preferenee ’
mounted d1rect1y upon the armature-shaft X .
“and within the pulley ‘G. It ‘consists of ‘a.
plate or disk D, secured to the shaft and hav- | may be employed instead of the particular
ing mounted upon it two plates or.arms ¢ g,
nivoted -at one end,but free at the-other,and
arranged as shown, so that under the:centrif- .
ugal ‘action their free ends. will move out-
- ward -against the influence of coiled restrain-
. ing-springs, and will thereby through links/|
¢ :move & sleeve P, The sleeve P is smtably

- mounted on the shaft, 8so0'as to be capable only

of longitudinal movement thereon, it being

vices, which are mec,hanleal in their nature, I
are governed in theiraction by any change in :
the speed ‘of rotation of the armature acting :

through an ordinary eentufugal governor Or:

l

current.
spring S, the contact J 18 moved back, so as

438,204

prevented from moving around upon the
same by a key and spline or other guiding
device. The sleeve P is suitably formed or
provided with an attachment P? such that it
may act as a friction roll, wheel, or cluteh,
Upon the longitudinal movement of the sleeve

upon the shaft due to increased speed of ro-.

tation, the cluteh P? will come into engage-
ment with the wheel E,s0 as to turn the same
under the power of the motor.

The friction engaging surface is indicated
at P?and is suitably beveled, as shown, where
1t engages with a cerrespondmﬂ' -bevel upon
the w vheel E. The friction-surface is usually
In the form of the device
here shown the spring S, connected with a

cord wound upon the hub H serves to return
the wheel K to a normal or -‘Ste’rtin"g position

when the disk or roll Pis disengaged from E,
Figs. 1 and 2. A stop (not shown) 1S -eni-
ployed to determine this position, which is

| such that the spring J will rest upon a con-
The armature-shaft of the motor is indi-
~ eated at X, while G indicates the driving-pul-
ley, and B 4 belt by which the power of the

tact of the switch, where the power of the
electric motor unde1 a given current will be
at 1ts maximum.

The circuits and cenneetlens of the ma-
chine as thus far described are as follows:
The field-magnet being wound in sections,one
terminal of the whole field-coil is connected
to the contact C?, and the other terminal of
the whole ﬁeld-eml to the circuit-wired. The

coil-sections are connected, eonsecutwely, to

the plates of the switeh in regular ‘order,

starting with the contact-of the switch C next

to C% The current entering at o bramches,

70

/5 .

8o

90 |

o

100

one part passing to the spring J and thence -

through the switeh and the coil of the field-

matrnet the otherpart passing to and through

the commutator and the armature of the ma-
chine to the point b, where it joins that part
| passing through the field-magnet.
50 as to determine the speed at which the

It will be

105

obvious that asspring J moves over the con-

tacts the ‘coil-sections are removed from -eir-
cuit in the regular order, thus diminishing

the strength ‘of the magnetw field in whleh
the armature revolves, and therefore the

power or speed of the motor under:a given
When the wheel E is rotated by the

to melude all the sections of the ﬁel&-magnet
in the circuit; but when said wheel is ‘acted
upon by the friction-roller P or other elutch

device connecting the same to a driving-

power ‘the spring is moved -or rotated so as

I10

115

120

to cat out the cml—sectlene, one after another,

to the last.
It is to be understood that other devices

governor and friction-gearing deseribed,and
in this respect 1 do not wishite be understoed

as limiting myself to the pmtleular construc-

125

tion shown, the principle consisting in the

combination,with any device thatwill respond
to -changes in the speed movementof the mo-
tor,of ‘a “suitable mechanism controled there-
by, so:as to-connect the wheel E with the power
that is used for furning it and to automati-

130
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‘cally disconnect when such adjustment shall |

have been effected that the speed of the mo-
tor resumes its normal.

In Figs. 5 and 6 I have illustrated a mech-
anism that may be used in place of the par-
ticular construction of centrifugal speed-gov-
ernor and cluteh device already described.
In these figures the shaft X, which may be

- the armature-shaft of the motor or a shaft

IO

20
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driven by it, is provided with a soft india-
rubber ball or spheroid R, Wthh is capable
of expansion circumferentially when the
speed of rotation rises, so as to increase the
centrifugal action. When thusexpanded by
an increase in speed of rotation, the edge of
the ball or disk runs upon the edge of a wheel
L and thus imparts the necessary motion to
the latter for giving motion to the speed-ad-
311st1nﬂ' dewues of: the motor—such as the

spring J, moving over the contacts C.

I will now blieﬂy describe the operation of
the motor, reserving till afterward some fur-
ther detﬂﬂs of COI]StI uction.

On current being sent through the motor,
Figs. 1 and 2, the ﬁeld-coils recelve current,
because the spring J has been so placed as to
give circuit to the proper contact C underthe

action of the spring S when the apparatus is
- at rest.

When the field-coils receive current,
a portion branches through the armature-coils
A by the commutator X when properly con-
structed and sets the machine in motion. " If
the motor is now required to do less than its
maximum work, it will (on constant-current
lines) continue to increase in speed, when
finally the centrifugal device G may be called
into action to move the clutch or connecting

mechanism P, so as to gear the motor to the

switeh. 'This is effected by the disk P? run-
ning in contact with the rim of K, the set of
parts having been such that t]ns will not

oceur except when the speed is above the nor-
mal.

The running of the disk or roller P
upon the wheel K causes its rotation or move-
ment, thus moving the spring J so as to cut
out sections of the field-coils successively.
This continues until the field is of such
strength that it is just adapted to the work
required of the motor. . Readjustments are au-
tomatically made to follow every change of

load. It is a very useful feature of the de-

vice that it utilizes the movement of the mo-
tor, as described, to effect the adjustment in
two ways—to set the roller P? according to
speed and to turn the wheel or othercontact-
controlling device by itsrotation. In practice
with the best working there should be main-
tained at normal speed a light runbbing of roll
P* on the wheel E, sufficient to maintain it at
the position requisite to keep the speed nor-
mal. To secure this result more effectually

and avoid oscillations of speed, it is best to so
construct the mechanism by which the ad-
justing-spring J or other device is moved, or
by which the driving-power therefor is con-
nected to the wheel E, that under rotation by
-such power the parts shall be moved in a di- |

rection to automatically disconnect them-
seives fromone another. Thismay be effected
by moving the wheel E in a longitudinal di-
rection upen the shaft when it is rotated by
the roller B, go that it shall disengage itself
from the roller. Some of the devmes by
which such disengagement may be effected

will be now described. One of the best is to

cut a rather fine thread upon the fixed axis
Y and provide the hub I of the wheel E with
a nut fittting the thread loosely. DBy this
means, upon rotary movement being commus-
nicated from P to E at high speed, the wheel
E screws itself slightly along the fixed shaft
YV and moves away from the roll E. The
spring S moves it back. In Fig. 8 a slightly
differentbutequivalentconstructionisshown.
The hub H rotates without lateral move-
ment; but the interior of the rim of K, upon
which wheel P impinges, is made to follow a

slightly helical course, which carries it away
{ from impingement as K is rotated.

construction shown in Fig. 9 thereis a helical
rib 7 upon the outer portion of the rim of E,
which is made to move in a stationary notch
n.  Upon rotation K is thus caused to move
slightly laterally. In the construction shown
1n Fig. 10 the same effects are obtained by a
modification of the device, Figs. 5 and 6. The
wheel I 18 provided with a rim slightly spiral
in outline, as shown, so that as the disk or
wheel R rotates it will rotate E, but the pe-
riphery of E will recede from R shﬂ‘htly dur-
ing such rotation.

The object of the dewoe%, Figs. 7, 8, 9, and.
10, providing for the receding of the 1 imping-
ing surfaces during rotation one by the other,
18 to give Stﬂblllty to the speed-governing de—
vices, or rather to lessen the sensitiveness, so
as 1o check undue oscillation of speed.  This
results from the fact that a somewhat higher
speed will with such devices be needed to ef-
fect a complete sweep of the contact-spring J
over the whole of its range of contacts than
to efiect its movement over a portion only of
them.
rendering such slightly higher speed neces-
sary to effect a complete sweep of J, as, de-
scribed, the action that would be apt to take
place w ould be such that as soon as the speed
rose so as tobring P, Fig. 2,into impingement

In the

75

30
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95

100

105

110

~Without the devices, as in Fig. 7, for -

13

upon E a complete sweep of J would follow

over 1ts whole range of contacts before the
speed could fall. On the speed falling, so as
to permit of no impingement of P on E, a com-
plete back-sweep would take place by the ac-

120

tion of the spring S. This would tend to pro-

duce oscillation of speed of the motor, which
18 obviated by the devices, such as lucr 7, OT
their equivalents. My invention is apphca—

ble to any device for determining the speed

of an electric motor under a given strength
of current. Some of the arrangements of cir-
cults, rheostats, switches, &ec.; whereby such
adjustment may be effected, and to which my
invention is applicable, will be now described.

In Fig. 11 the circuits illustrated are the

125
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“same as those shown in Fig. 1, the armature

and field-circuits being in parallel arc between
the points ¢ and b, and the switch-contact J

serving to determine the number of field-coil

sections that shall be at any given time in
circuit. Inthis figurethe parts E P are shown

in side view and in detail in edge view. This
arrangement is a preferable one on the score

- of economy of current and is suitable for

) Jo
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lines or circuits in which a current of con-
stant strength is supplied to the motor.. By
it an adjustment is effected in two ways—

first, by diminishing the strength of the mag-

netic field through a diminution of the num-
ber of coils in action, and, second, by the
“diversion of the current from the armature,
the latter adjustment being -due to the fact:
- that as the switch moves owver contacts C-
to cut down the number of coil-sections in

circuit it thereby, through the dimiunution

in the number of coils included in series.

in the circuit of the branch, diminishes the
resistance to the flow of current and there-

by causes a.simultaneous diversion of the
current from the armature A to a greater:
extent than is the .case when all.of the coil-:
sections are  connected in the branch. A
nearly equivalent but less economical ar-:

rangement for effecting this result is shown

in Fig. 12, in which the switch J and the.
circuit controlled thereby are, as in Fig..
11, a branch or shunt around the :armature, |
- which also in this case is independent of the |

field-circuit branch instead of being coinci-

dent therewith. In this instance there are
three branches, one including the armature, .
the other the field-coils ¥, all.of which are at
all times in circuit, and the third an adjust-:
able or variable resistance-of any desired de-

seription, that shown being the well-known

one, comprising a series of resistances con-
nected to a series of contacts over which the:
spring J moves with the effect of shunting:
the eurrent in-variable degree from the field- -
magnet coil F, so as to cut-down the power of
the field-magnet and simultaneously, as 18 ob-
vious, to divert the current in greaterdegree
from the armature. - By this arrangement 1t
will be seen that the same result is produced
as above, Fig. 11, sincetheadjustment of the

brush'J to vary the strength of the magnetic

field is productive also -of a variation in the
amount of -current shunted or diverted from .

~ the armature. This arrangement 18, how-

5’5

6o

ever, less economiecal than that of Fig. 11; but:

it is suitable also for motors used upon lines

on which the current supplied is kept ccon--
stant by the employment of any suitable.
means—such, for instance, as devices applied
Thespring J.and .
contact C might be applied for adjusting the

to the generating-machiue.

speed of the motor by the arrangementof the
circuit shown in Fig. 13, in which the arma-

ture and the field-coils.are placed in series:
instead of being placed in parallel are, and

the strength of the field i1s.adjusted by caus-

el

| ments Of. Figs. -1-1: 12: 13! aﬂd 183.

1
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or less number of sections of the field-coil
either by shunting or open-circuiting them.
The shunting of the coils iseffected by the

arrangement of the circuits shown in Fig. 13,

while by the arrrangement shown in Fig. 13
they are simply open-circuited. These two

arrangements are well known in the art and

neednot be deseribed farther in detail. The
arrangement of Fig. 14 differs from thatof
Fig. 13 only in that the strength of the field
is determined by variably shunting the cur-
rent from the whole number of the coils on
the field-magnet, instead of by varying the
number of coil-sections .through which the

current shall flow; as is done by the arrange-

The ar-
rangementsof Figs. 13.and 14 are less.economi-
cal in respect to driving current than those

of Figs. 11 and 12, butare somewhat simpler

to construet and arrange. Theyare suitable
for motors used upon constant-current lines.

- In Fig. 15 the armature and the field coils
are in series; but the armature is variably
shunted by such an arrangement.as has been
before deseribed. It is obvious from an in-
spection, of the figure that when the speed of
the motor unduly increases the spring J is
made tomove, so .as to lower the resistance in
R? so as to decrease the power of the arma-

ture by shunting the current from it.

In Fig. 16 the variable resistance is placed
in series with the armature or the field -coils,

so that upon an adjustment of the spring by

reason of an inerease of speed the effect 18 to

ing the armature of the mofor, and te thus
diminish the flow of current. This arrange-
ment is best adapted for use with motors ar-

ranged in parallel on a -eircnit .on.which a

10

75

30

go

95

100

increase the resistance in the circenit, inelud- -

105

constant differenceof potential is maintained.

In Fig. 17, between « and b, the armature
and the field-magnet are in parallel arcfrom a
to b, and the variable resistance R* is placed

in the.armature branch. Under this.arrange-

ment the spring J upon an increase of speed
is moved so as to put more resistance in the

branch circuit containing the armature, and

Vi.ce versa to diminish such resistance under
diminution of speed. This arrangement also
is suitable for use with the motor when there

is a constant difference of potential between

a and-b. Instead of a spring, as S, to effect
a counter adjustment or movement of the

speed-adjusting devices, the same result may
be attained by the positive action of cluteh-
ing or engaging mechanism brought into .en-
gagement and serving to move the said de-

vices by the positive influence of the driving-

power when the speed falls. One construec-

tion of such a device is shown in Fig. 19,
where the disk P is provided with aclutching
or friction surface adapted to engage with a
flange or surface D® on the wheel L, so:as to

turn the latter backward or toward the point
where the power of the motor will be at its

maximum with a given current.

ing the current to-circulate througha greater.| I make no.special claim herei 1 to the ar-

110
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rangements 5hown 1n Fligs. 12 to 18, mdusw
of the drawings, as tlley Will form the submet
of separate applications for patent.
;What I claim as my invention is—
. The combination; with an electric motor,
of a devue responding to changesin the speed
of said motor, an electric sw1tch and an in-

termediate mechanical clutching or engaging

IO

5

20

30

35

40

device for operating the smteh from Lhe
power of the motor, the parts of said device
being brought into emmwement by a change

of speed of the motor, as “and for the purpose

described.

' 2. The wmbumhon 1n an electrie motor, of
an electric switch hawng a- series of COHtﬂth,
a device responding to changein the speed,a
friction disk or wheel wovemed thereby, and
a driven wheel or disk arranged in proper
mechanical relation to said frietion-wheel to

be operated thereby when the parts are:

brought intoengagement by the action of the
speed - responsive mecnanism, said driven
wheel being connected to a traveling contact
adapted to move over the series of mnta,cts

5. In an electric motor, the combination,
with the adjusting devlces and the driving or
operating power therefor, of an intermediate
engaging or connecting device governed by

changes of speed, the engaging or connecting

parts having a traverse or movement that will
cause them to separate under the action of
the driving-power, as described, so that a
higher speed shall berequired to cause a com-
plete movemenst of the adjusting devices than
is required to produce a limited movement.
4, The eombination, with an electric motor,
of a speed-adjusting and a speed-controlling

device, both run from the motor, and connect-

ing mechanism for gearing the speed-adjust-
Ing device to the motor* said mechanism be-
ing governed by the sl)eed controller, as and

* for the purpose described.

50

6o

5. The combination, with an electric motor,
of a controlling-switeh governing the strength

of the magnetic field and operated or driven

by the motor and an intermediate connecting

mechanism responsive tochangesin thespeed

and serving upon an abnormal increase of
speed to eomlect the motor to the switch, as
and for the purpose described.

6. The combination, with a variable field-
magnet 1n an electri(}'motor, of a controlling
electric switch and an actuating mechanism
driven from the motor and brought into en-
gagement with the switeh, so as to move the
same upon an increase in the speed of the
motor to a predetermined extent, whereby
sald switeh may be turned or operated so as
to cut down the magnetic field, and thereby
compensate for the tendency to increased

speed.

7. The combination, with the adJ usting de-
vices for determining the Speed at which the
motor shall run under a given current, of

mechanism for operating the same and a ge::w'

or clutech for connecting the same {o the ad-

of eng fwemeut but eontrolled by an increase

in the speed of the motor, so as to bring the

parts into mechanical conneetmn and thel e-
by effect a movement of the fldJllbtlﬂﬂ‘CleVICE’;S

S. The GOH’lblnELthJ with an electric motm*
of a set of switeh- eonta,(,,ts controlling the
strength of the field-magnet and meehamsm
for thrownw the running power of the motor
into gear Wlﬂl sald smteh

the motor', as and for the purpose deseribed.

J. 'he combination, with the field-magnet

and the armature in an electric motor ar-
ranged in parallel arc,of a switch for cutting
down thestrength of eld-mmnet the circuit

through said switch formin aa shuntor branch

around the armature, as described, so that
simultaneously with a deerease in the strength
of the field by the action of the switch cur-
rent shall be diverted in mmeased measure
from the armature.

10. The combination of an electric motor
having its field-magnetism sustained by va-
riable field- magnet coils placed in one branch
of the circuit, an armature placed in another
or separate branch, and a circuit-controller
placed in the field-magnet branch for lessen-
ing the number of sections of coil in action
on the field-magnet and Slmultaneously de-
creasing the remsbanee in the field-magnet
bra,lleh so as to shunt an increased amount
of eurrent from the armature, as and for the
purpose described.

11, Thecombination,with an 1electrie motor,
of a'variable shunt WhOSG terminals are eon-
nected directly to the two sides of the arma-

ture and means for lessening the resistance

of sald shunt when the power of the motor is
to be decreased, said means being placed in

the shunt br mch, as and for the purpose de-__

scribed.

12. The combination, with an electric mo-
tor,of an adjustable or variable shunt around
the armature, an armature branch of constant

resistance, and aspeed-indicator or othersuit-
able device responsive to the variations in the

speed of the motor due to changes of load,
sald device being connected to variable shunt
devices and operating to decrease the shunt-

resistance on an inerease in the speed of the

motor. |

13. The combination, with an electric mo-
tor having a sectional [161& -magnet coll whose
sections are art ranged in series and an arma-
ture arranged in one branch of the circuit, the
other bmneh of whic]

h contains the field-mag-
net coils, of an electric switeh or eircuit-con-
troller for varying the numberof coils through
which the current shall flow in series, so as to
reduce the resistance in the field branch as
compared with that of the armature branch,
while decreasing the number of coils in action.

14. The combination, with an electrie mo-
tor, of a centrifugal speed—oovemor mounted
on the armature- shaf t, the friction-cluteh con-
nected therewith and Sleeved upon the shaft,

Jﬂ‘?,tlllﬂ‘ devices, said gearbeing normally out | and a wheel, disk, or other suitable devwe,

said mechanism
bemﬂ* controlled by enanﬂes in the speed of .
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arranged to be engaged by the friction clutch

‘or disk on an increase of speed to a predeter-

mined point and connected mechanically
with the device, whereby the speed of the mo-
tor under a given strength of current is ad-

justed or determined.
15. The combination, with an electrlc mo-

“tor, of a centrifugal speed-ﬂ'overnor, the frie-

tion eclutch or disk having a longitudinal

movement upon the support, a Wheel or disk

adapted to be engaged by said clutch and
having means whereby its engaging surface

- may be caused to move out of enwagement

when said disk orwheelis turned by the cluteh,

and electrical adjusting devices operated by |

said wheel for determining the speed of the

- motor ander a given current

- tor, of a field-magnet wmdmg of said motor|

16. The ecombination, with an 'eleetmc mo-

438,204

series with one another, an electric switch for
governing the number of coils in action, and
a Speed-lndwator or other suitable dewce re-
sponsive to the variations in the speed of the
motor due to changes of load, said device be-

cuit and the electric resistance in the field-

{ magnel on an increase in the speed of the

motor
Signed atLynn,in the county ot Essex and

| electmeal]y divided into sections arranged in 20

25

1 ing connected to the electric switech and op-
| er .:Ltmn' to decrease the number of coils in cir-

30

State of Massachusetts, this 26th day of Feb-

ruary, A. D. 1885. |
ELIHU THOMSON.

. Witnesses:
| W. O. WAREFIELD
E. H KITFIELD.
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