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To all whom it may conceri:

Be it known that I, MAHLON 5. CONLY, &
citizen of the United States, and a resident of
the city of Chicago, county of Cook, and State
of I1linois, have invented certain new and use-
ful Improvements in Governors for Dynamos,
of which the following is a specification.

This invention relates to improvements In
that class of governors for dynamos which are

automatically operated through the influence

of the dvnamo-current to change or alter the
voltage or electro-motive force of such cur-
rent with each change inthe condition ot the
circuit operated thereby. Such governors
may be employed in connection with dyna-
mos operating line-circuits for any use, but
are especially designed and adapted for use
upon dynamos operating arc-light cirecuits,
and it is therefore this use whiel is illus-
trated in the drawings and will be instanced
in the specification for clearness of descrip-
tion and to afford a perfect understanding of
the purpose of the invention.

It is well known that substantially the same
amprage of current is required to operate

one or two arc lights that is required for &

dozen or more lights; but the voltage or elec-
tro-motive force required is considerably less
and unless changed with each change in the
condition or resistance of the line-circuit
oreat wasteage of energy occurs, besides 1n-
volving danger of injury to apparatus in-
oluded in the line and to the dynamo, as well
as to persons and property. It is therefore
the purpose of this class of regulators or gov-

ernors to automatically increase or decrease

the voltage or electro-motive force of thecur-
rent produced - by the dynamo in proportion
to the work to be performed by such current,
<0 1that when once the current is proportioned
for operating a circuit of a given resistance
any change in the resistance or any change
in thespeed of the armature which results in
a change in the amprage of the current will
be almost instantly compensated for by a cor-
responding change in the voltage or electro-
motive force of the current through the 1n-
strumentality of the regulator or governor,
thus automatically adjusting the current to
the new conditions of the ecircuif. This re-

«ult has been accomplished more or less et-

—_—

| fectually by many different forms of appara-

tus, some of which operate to shift or change
the position of the commutator-brushes, some
to introduce resistance in the circult corre-
sponding with the unused apparatus, and
others to change the field-magnet, while still
others operate to change the speed of the
armature; but noneof the prior forms ot ap-
paratus are capable of accomplishing the de-
sired result, except through the 1nstrumen-

tality of the particular organisms with which

thev are especially designed to co-operate,
heside which the priovdevices, so far as I am
aware, are more or less complicated and ex-
pensive in addition to being ungertain in oper-
ation, for the actuating power in all cases iIs
indirectly applied through the intervention
of spring-actuated levers, magnets, and mov-
able contact-points, all of which contribute to
the unecertainty of the operation of the device.

The prime object of this invention is to
have a governor capable of usein connection
with any dynamo-electric machine that 1s
capable of controlling or regulating the elec-
triec current in any manner in which that re-
sult has heretofore heen accomplished, and
which applies the power directly to the part
to be atfected or actuated without the inter-
vention of levers or any equivalent device.

Another object of this invention is to have
a governor comprising a series of electro-mag-
nets constantly energized by the current from
the dynamo and an armature commou to all
of sald magnets and co-operating with the
same, S0 as to increase or decrease the volt-
age or electro-motive torce of the current with
each change in the line-cireuit. .

A further object is to have a governor con-
prising a series of electro-magnets constantly
energized by the dynamo-current and an ar-
mature common to all of said magnets, one

of which organisms is normally stationary

but rotatable and the other continuously ro-
tating, whereby with every change inthe line-
circuit, producing a corresponding change in
the magnetism of said magnets, the normally
stationary organism will be influenced to
partially rotate by the continuously-rotating
organism, thus instantly operating to produce
a corresponding change in the voltage or
electro-motive force of the dynamo-current.
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A still further object is to have the gov-
ernor of such character thatit may be readily
adjusted to any initial current and so sensi-
tive as to beinstantly operated by any change
in the 1nitial current to change the voltage or
electro-moftive force of the current to com-
pensate for the variation in the initial cur-
rent, whereby a constant and uniform cur-
rent 18 produced, notwithstanding; but, on
the contrary, corresponding with changes in
the mmitial current. These objects are at-
tained by the devices illustrated in the ac-
companying drawings, in which

Figure 1 represents & face view of a gov-
ernor embodying my invention; Kig. 2, a cen-
tral vertical section thereof; TIfig. 3, a plan
view of a dynamo with my governor applied
thereto for governing the current through
the intermediary of the commutator-brushes;
Fig. 4, a transverse vertical section on the
line 4 4 of Iig. 8; Ifig. 5, a diagram showing
the government of the current through the
fields of a dynamo, and Fig. 6 a similar view
showing the current governed by resistance
introduced into or cut out of the line-cireuit
by the governor.

Similar letters of reference indicate the
same parts in the several ficures of the draw-
ings. | -

As before stated, my governor is not only
capableof usein connection with any dynamo-
electric machine, butis adapted for governing
the carrent in many different ways, in fact, in
any way in which the current has heretofore
been governed. This governor comprises a
disk wheel or ring A of any suitable construc-
tion, mounted concentrically with the axis of
the armature-shaft I3, either upon a separate
journal or upon an extension of the bushing
C, which lines the bearing of the armature-
shaft in order that the wheel may not be af-
fected by the rotation of the armature-shaft,
the latter method of journaling the wheel be-
ing preferable on accountof the compactness
and simplicity of the construction, which
avolds the employment of separate and extra
parts 1mvolving additional expense and un-
certainty of operation through poor or dis.
turbed adjustment. Mo this wheel, ring, or
disk 1s secured a series of electro-magnets D,
projecting inwardly and radially therefrom
and terminating at equal distances from the
ax1s of the wheel, which latter constitutes a
common heel-piece for all of the magnets,
the coils of which are so connected with the
line-wires It of the outside or line circuit that
the polarities of the magnets alternate with
each other. Thus it will be seen that each
magnet has on each side of it a magnet of op-
posite polarity—that is to say, if its pole is
north the poles of the magnets on each side
of 1t will be south~so that each magnetserves
to co-operate with the magnets at each side
thereof, to successively form an ordinary elec-
tro-magnet of two poles, and operating to at-
tract an armature when current is flowing
through the magnet; and as all the coils are

connected 1n and in fact form part of the
line-circuit operated by the dynamo, all of the
currentgencrated by the machine necessarily
passes through the coils and energizes the
electro - magnets; but in large machines
where heavy currents are generated a shunt
may be used and only a part of the current
talken. Ifor these electro-magnets I provide
a series of armatures E, which become com-
mon to all of the magnets of the series by be-
1ng revolved or traveled past them continu-
ally in rapid succession, each armature being
successively acted upon by each pair of mag-
nets. These armatures preferably consist of
segmental 1ron pieces, laminated and having
a comDb-l1ke strueture in eross-section, for the
purpose of providing air-spaces for cooling
them. They are mounted upon and carried
by a wheel If, whichis keyed to the armature-
shaft and revolves therewith, being of such
diameter that the armatures carried thereby
travel 1n close proximity to but without actu-
ally making contact with the poles of all the
magnets insuceessiveorder. Ilencewhenever
the current is flowing the eleetro-magnets are
energized, and theirattraction for the rapidly-
revolving armaturesinduces a partial rotation
of the wheel carrying the electro-magnets,
which partial rotation differs in degree with
the strength or amprage of the current, whieh
increases and decreases the attractive rorce of
the magnets for the armatures. This partial
rotation or movement of the governor-wheel
is utilized for operating the different devices
employed for controlling or governing the
voltage or electro-motive force of the eurrent,
and in order that different and in fact any
desirable voltage or electro-motive forece may
be selected for the normal current, the par-
tial rotation of the governor-wheel should be
opposed by some adjustable force, such as a
spring or the counterpoise or weight G, ad-
justable upon the arm II, projecting radially
from one gide of the governor-wheel, by
means of which the attractive force of the
governor-magnets with any desirable initial
current may be exactly counterbalanced and
practically nullified so far as its effect upon
the wheel with relation to the devices oper-
ated thereby is concerned. Ilence after the
counterpoise is adjusted to balance the at-
tractive force of the magnets, this balance
will not be disturbed as longastheresistance
in the line-circuit and the speed of the arma-
ture remains the same, for the strength of the
current produced by the machine will remain
substantially the same, but immediately the
resistance in the line-cireuit is changed, (the
speed of the armature being maintained,) al-
though the electro-motive force of the cur-
rent will remain the same, the quantity or
amprage of the current will be changed,
causing a corresponding increase or decrease
in the attraction of theelectro-magnets of the
governor sufficient to disturb the balance be-
tween such attraction and the counterpoise,
either by acting against so as to overcome the
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counterpoise and move the governor-wheel in | of a moving contact-point Q, carried by but

one direction, so as to actuate the governing
devices to reduce the electro-motive force or
voltage of thie current, or else acting with and
permitting the counterpoise to move the gov-
ernor - wheel in the opposite direction and
thereby actuate the current-controlling de-
vices to increase the electro-motive force orv
voltage of the current. Thus it will be un-
derstood that any change in the strength or
amprage of the current from any cause
whatever will be almost instantly compen-
sated for by a change of eleciro-motive force
or voltage, the governor-wheel assuming a
new position with each change ot the current,
in each of which positions it is balanced by
the counterpoise, although the latter remains
out of its normal position until the resistance
is restored to the normal for the initial cur-
rent; but there is no limit to the number of

-changes in the position of the governor-wheel,

which mayv take place continually in one di-
rection according to the continued increase

or decrease of the current-strength, due to
changing conditions in the line-circult or ar-

mature-speed or alternately in opposite di-
rections, for the governor will respond to
every change of the current-strength.

As before mentioned, there are many ways
in which the voltage or electro-motive {orce

- of the current may be controlied and changed,
~and the movement of my governor may be

35

40

45

50

60

S

utilized to effect thisresult. Iorinstance,as
illustrated in Iigs. 3 and 4, the governor-
wheel may be connected by rods I with the
yoke J,carrying the brushes K of thedynamo,
so that with each change in the strength of

-the current the position of the brushes upon

the dynamo will be shifted either toward or
away from the neuntral point, according to
whether the strength of the current 1s 1n-
creased or decreased, causing a corresponding
change in the voltage or electro-motive force

of the current.

To govern the current by changing the
strength of the field-magnets, I provide two
series of contact-points L, connected, respect-
ively, by branch wires M with different sec-

tions or coils of the field-magnet coils, and

sticeessively engaged Dby moving contact-
points N, carried by but insulated from the
covernor-wheel, and connected with the re-
spective brushes O by wires I”.  When the
cgovernor-wheel moves as aresult of a change
in the current-strength, the contact-points
carried thereby move from one stationary
contact-point to the other, according to the
direction in which the wheel moves, thus cut-
ting out or into the circuit more or less of the
coils or sections of the field-magnets, which,
as in the movement of the commutator-
brushes, produces a corresponding change in
the voltage or electro-motive force of the cur-
rent. *

In Fig. 6 Ihave illustrated the introduetion

insulated from the governor-ring, and with

which is conneeted the line-wire, this contact
beine adapted and arranged to successively
cngage & series of stationary contact-points
R, each connected with a resistance - coil S,
which coils are connected with one another,
and one of them connected with the line-wire
T, much after the arrangement of an ordi-
nary rheostat or “resistance-box.” While this
arrangement does not serve to change the
voltage or electro-motive force of the current
according to the changes of the current-
strength, it accomplishes the same end by 1n-
troducing resistance into the line-cireuit cor-
responding with the cut-out or unused hights
or other instruments. Itisalso obvious that
the movement of the governor-wheel may be
readily adapted by one gkilled in the art to
operate the governorof theenginedriving the
dynamo, and thus by changing the armature-
speed effect the desired resuif, and 1n fact
this movement of the governor-wheel, which
takes place with every change in the current-

strength, may be utilized to govern the cur-

rent in any manner in which it 1s possible to
effect such regulation.

Beside the simplicity and durability of 1(s
construction a governor construced in accord-
ance with myinvention possesses the advan-
tages of certainty of operation and of asensi-
tiveness that enables it to promptly respond
to the slightest change in the strength of the
current governed thereby, due to changing

conditions of the line-circuit or for any other

reason.

Obviously different arrangements of the
elements or organisims of my invention may
be effected without departing from the spirit
thereof—such, for instance, as revolving the
magnets and leaving the armature station-
ary—which 1s a reversal of the present ar-
rangement, or by having the armature work
upon the outside instead of the 1nside of the
series of magnets, an obvious modification
which would produce the same result; nor 1s
it necessary that either the armature or the
covernor-wheel should be supported by or
mounted upon and driven by the armature-
shaft for any other means of supporting and
operating thesc organisms, so that one is re-
volved in proximity to the other, would come
within the scope of my invention.

In an application filed by me August 29,

1890, Serial No. 363,000, which said applica-

tion was allowed on the 19th day of Septem-
ber, 1890, 1 have described and eclaimed my
covernor when employved for controlling the
current through the medium of the commu-
tator-brushes; butin this application I desire
to claim, broadly, the governor when com-
bined with a dynamo in any manner by
which a change in the current strength will
produce a corresponding change in the volt-
age or electro- motive force of the current

of resistance into the line-circuit by means ¢ produced by the dynamo.
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Having deseribed my invention, what I | toall of said magnets mounted upon the ar-

claim, and desire to secure by Letters Patent,
18—

1. The combination, with a dynamo, of a
governor comprising a series of electro-mag-
nets included in the dynamo-cireuit or a
shunt thereof, and an armature common to
all of said magnets, one of said organisms be-
ing normally stationary but 1'0tamble and
the other continuously rotating, whereby with
every change of current strength the voltage
or electro-motive force of the current pro-
duced by the dynamo will be correspondingly
altered, substantially as and forthe purpose
described.

2. The combination,with a dynamo and a
current-controlling apparatus, of a governor
comprising a series of electro-magnets in-
cluded i1nthe dynamo-cireuit or a shunt there-
of, and an armuture common to all of said
nmgnets, one of said organisms being nor-
mally stationary but rotatable and the other
continuously rotating, and a connection be-
tween the normally-stationary organism and
the current-controlling apparatus, whereby
every change in the current strength pro-
duces a corresponding change in the voltage
or electro-motive force of the current, sub-
stantmlly as described.

. The combination, with a dynamo, of a
ﬂ'overnor comprising a rotatable but nor-

mally-smtionary series of electro-magnetsin-

cluded in the dynamo-circuit, and a continu-
ously-rotating armature common to all of said
magnets and working in proximity thereto,
substantially as described.

4. The combination, with a dynamo and a
current-controlling apparatus, of a governor
comprising a rotatable but normally-station-
ary series of electro-magnets included in the
dynamo-circult,acontinuously-rotating arma-
ture common to all of said magnets and work-
ing 1n proximity thereto, and a connection
between the support for the series of mag-
nets and the current-controlling apparatus,
whereby every changeinthe current strength
produces & corresponding change in the cur-
rent produced by the dynamo, substantially
as described.

5. The combination, with a dynamo and &
current-controliing apparatus, of a governor

comprising a rotatable but normally-station-

ary series of electro-magnets included in the ;

dynamo-circuit, a rofating armature com-
mon to all of said magnets mounted upon and
carried by the armature-shaft of the dynamo
in proximity to the poles of said magnets,
and a connection between the support of said
series of magnetsand the current-controlling
apparatus, substantially as described.

6. The combination, with & dynamo and a
current-controlling apparatus, of a governor
comprising a series of electro-magnets in-
cluded 1n the dynamo-cireunit, a rotatable buf
normally-stationary support therefor mount-
ed upon an axis common to the armature-

shaft of the dynamo, an armature common I

mature-shaft of the dynamo and working in
proximity to the poles of salid magnets, and a
connection between the supportior said mag-
nets and the current-controlling apparatus,
stbstantially as deseribed.

7. The combination, with a dynamo, of a
governor comprising a wheel connected with
the dynamo, but loosely journaled upon the
armature-shaft and carrying a circumferen-
tial series of electro-magnets included in the
dynamo-circuit, and an armature comnion to
all of said magnets mounted upon and carried
by the armature-shaftof the dynamo in prox-
1mity to the poles of said magnets, substan-
tially as described.

8. The combination, with a dynamo, of a
governor comprising a wheel connected with
the dynamo, but loosely journaled upon the
axis of the armature-shaft and carrying a
circumferential series of electro-magnets in-
cluded in the dynamo-circuit, for which the
wheel constitutes a common heel-piece, and
an armature common to all of said magnets
mounted upon and carried by the armature-
shaft of the dynamoin proximity to the poles
of said magnets, substantially as deseribed.

9. The combination, with a dynamo, of a
governor comprising
the current-controlling apparatus, but loosely
journaled upon the axis of the armature-shatt
and carrying a circumferential series ot elec-
tro-magnets, for which the wheel constitutes
a common heel-piece, said magnet having al-
ternate polarities, and an armature cominon
to all of said magnets mounted upon and car-
ried by the armature-shaft of the dynamo in
proximity to the poles of said magnets, sub-
stantially as described.

10. The combination, with a dynamo, of &

. governor comprising a wheel connected with

the current-controlling apparatus, but loosely
journaled upon the axis of the armature-shaft
and carrying a circumferential series of elec-
tro-magnets included in the dynamo-circuit,
a counterpoise for said wheel, and an arma-
ture common to all of said magnets mounted
upon and carried by the armature-shaft of
the dynamo in proximity to the poles of said
magnets, substantially as deseribed.

11. The combination, with & dynamo, of &
governor comprising a wheel connected with
the current-controlling apparatus, but loosely
journaled upon the axis of the armature-shaft
and carrying a circumierential series of elec-
tro-magnets included in the dynamo-cireuit,
an adjustable counterpoise for said wheel,
and an armature common to all said mag-
nets mounted upon and carrvied by the arma-
ture-shaft of the dynamo in proximity to the
poles of said magnets, substantially as de-

scribed.
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