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Lo all whom it may concern:

Be it known that I, MaHLON S. CONLY, a
citizen of the United States, residing in the
c1ty of Chicago, and in the county of Cook
have invented certain
new and useful Improvements in Governors
for Dynamos, of which the following is a speci-
cation.

This invention relates to improvements in
governors for dynamos automatically oper-
ated through the influence of the current of
electricity generated thereby to govern and
change the voltage or electro-motive force
with each change in the resistance of the cir-
cuait or variation of armature speed.

Practice has demonstrated the desirability

and, in fact, the necessity of governing the

voltage or electro-motive force of theelectric

current produced by the machine according
to the work to be performed by such ¢urrent,

lessvoltage being required for operating, say,
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a ten-licht are circuit than a twenty-light
circuit, and vice versa, and it is the purpose
of this class of regulators or governors to re-
duce the voltage of the current in proportion
to the reduction of the work or to increase
the voltage with an increase of the work, so
that when once the current i1s adjusted for
operating a cireuit of a given resistance any
change in the resistance, either in increase or
decrease thereof, or any change in the speed
of the armature resulting in a change in the
amprage of the current will be met by a cor-
responding change in the voltage or electro-
motive force of the current through the 1n-
strumentality of the regulator or governor,
thereby automatically adjusting the amprage
and voltage of the current to the new condi-
tion. The devices heretofore employed for
this purpose, so far as I am aware, have been
very complicated and expensive, more or less
uncertain in their operation, easy to get out
of order, cumbersome, limited in their range
of action, and requiring a more thorough
knowledge of mechanices and electricity than
is ordinarily possessed by dynamo engineers
to maintain them in practical operative con-
dition. |

The primeobjectof this invention is to pro-
vide a simple, effectual, and economical ap-

paratus for accomplishing the desired end |

at minimum expenseof electro-motive energy.
The novel construction and operation are
readily comprehended and easy to maintain
in perfect working condifion. |
Another object is to have the governor

readily adjustable to all possible variations

in the initial current and so sensitive as 1o
be instantly operated by any change in the
amprage of the current due to variations of
resistance in the cireuit or speed of the arma-
ture, immediately operating to change the
voltage or electro-motive force of the current
produced by the machine in proportion to the
variation of theresistance in the line, where-
by a uniform current is secured and all dau-
ver of burning out the armature or any of
the apparatus in the circuit is avoided.

These objects are attained by the devices
illustrated in the accompanying drawings, in
which—

Figure 1 represents a top plan view of a
dynamo with a governor applied thereto em-
bodying my invention, showing the line-cir-
cuit operated by the dynamoin diagram; If1g.
2, an enlarvged face view of the governor; I
3, a section on the line 3 3 of Fig. 2; and K1
4, a transverse vertical section on the line 44
of Fig. 1, looking in the divection indicated by
the arrows.

This invention is based upon the well-
known prineiple that the electro-motive force
of the current produced by the dynamo 1s
areatest when the brushes engage the com-
mutator at opposite sides thereof at certain
points on the circumference with relation to
the field- magnets, and is reduced as the
brushes are moved circamferentially about
the commutator until the neutral point 1s
reached, to which end the brushes are usually
movably supported and are formerly oper-
ated manually whenever it is desired to
change the electro-motive force of the current;
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Dbutseveral formsof automaticgovernorshave

heretofore been inveuted for shifting the
brushes with variations of resistance in the
line-circuit, so as tochange the electro-motive
force of the currentproduced by the dynamo.

I may here state that my invention 1s ap-
plicable to any form or construction ot dy-
namo, being herein shown in connection with
a Spurry machine for convenience ot 1llns-
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a pmt of the current taken.

tration; but to adapt it for use in connection
with other machines only minor structural
changes are necessary, such as may be sup-
plied by any one skilled in the art to which
My Invention appertains.

Referring now more particularly to the :ac-
companying drawings, in which like letters
refer to tha same parts in all the figures, A
indicates the fleld-magnets; 13, the spools or
cotls wound about the cores thereof; C, the
armature; D, the armature-shaft; K, the com-
mutator, and I (= the brushes of the form of
dynamoillustrated in the drawings, connected
aud operating in the usual manner.

The line-circuit operated by the dynamo
may be traced by beginning at the binding-
post Hwith the wire I, TlllOll”h the governor,
to be deseribed fa,ll,hel on, cmd wire J baek to
anammeter Kol anysuitable form, and thence
by wire 1. through the are lights M or any
other form of apparatus included in the cir-
cult, returning by wire N to the binding-post
O of the dynamo,the twobinding-posts II O be-
ingconnected with the terminals of the spools
or c¢oils I3 in the usual manner. It will thus
be seen that both the governor and the am-
meter are 1ncluded in the line-cireuit.

The governor comprises a disk or wheel «,
provided with a lateral iron orothersuitable
metallic flange 0, and mounted, if desired,
upon an extension of the armature-shaft D,
buft preferably upon an extension of the bush-
ing ¢, which lines the bearing ¢, in which the
armature-shaft 1s Journaled, so that the disk
or wheel will not he dlleeled by the rotation
of the armature-shaft.

To the wetallic flange b of the wheel is se-
cured a series of electro- maguets e, eight of
these being illustrated in the drawings, with
their cores or poles extending inwardly and

radially from the flange, which constitutes a
common heel-piece or Oouueetm for all, and
all terminating at substantially (,qnal dis-
tances from the axis of the armature-shaft,
about which they are circumferentially ar-

ranged by theirattachmentto the flange. The
00115 of these electro-magnets are all mduded
in the line-circuit in such a manner that any
two of the electro-magnets will constitute an
ordinary electro- Il"lﬂﬂ'l](-‘*t with two poles In
other words, say the magnets 1, 2, 3, and 4
have north poles, while the mmuetb 5, 6, 7,
and 8 have south poles, the north and bouth
poles alternating with each other, so that each
magnet will oper lte with the mag net% on each
Slde thereof to attract an armature whenever
the current is flowing through the colls, and
as all the coils are conneeteu in and, in fact,
form a part of the line-circuit ali of the eur-
rent generated by the machine necessarily
passes through the coils and energizes the
electro- maﬂnetq

In ]m'ﬁe machines where heavy currents
are g enemted a shunt may be used and only
The armatures
for these colils preferably consist of segmental

1ron pieces f, 1 amumted and provided witli air- |
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spaces forcooling them and eliminating IFou-
canlt currents and mounted upon and carried

by a wheel g, keyed upon the armature-shaft
and working within the flange 0, this wheel
carrying the armatures in rapid succession
past the electro-magnets, thus subjecting
cach armature in rapid succession to the at-
traction of each pair of magnets.
course be understood that the wheel ¢ re-
volves with the armature - shaft, while the
wheel 2, supporting and carrying the electro-
magnets e, remains normally stationary, al-
though loosely journaled and free to rotate
upon the bushing ¢, as before described.
When, however, the currentis flowing through
the line and the electro-magnets arc ener-
aized, their attraction for the I'ﬂpidly—-] evoly-
ing armatures f induces a partial rotation of
the wheel «, by which the electro-magenects are
carried, diﬂfering in degree with the strength
or amprage of the current through the mag-
nets, which inereases and decreases their at-
tractive force for the armatures. This move-
ment of the wheel ¢ is taken advantage of to
operate the brushes of the dynamo l)y con-
necting the side wheel, preferably by means
of rod £, with the yoke <, carrying the
brushes and also loosely journaled upon the
bushing ¢, so that as the governor-wheel is
caused to rotate in the manner Dbefore de-
seribed the rotation thereof will be imparted
to the yolke, and consequently to the brushes,
moving the latter toward the neutral pointof
the commutator, thereby immediately reduc-
Ing the voltage or electro-motive force of the
current produced by the dynamo.

In order to have the governor readily ad-
justable for governing currents of any desir-

able initial voltage or electro-motive force,

which of course depends upon the work to be
performed by the current, the governor-wheel
o 18 plm"lded with & mdmll}f ehtendmg AN
J, to which is attached an adjustable weight

_h or any equivalent device for resisting or

opposing the rotation of the governor-y vheel
under the influence of the tttmctwn of the
electro-magnets carried thereby for their ar-
matures, as before described. Thus the
weight or equivalent deviees will be moved
out upon the arm or otherwise adjusted until
the combined gravity and Ieverme thereof is
sutficient to overcome, or rather balﬂnce the
attractive force of the electro-magnets, Tﬁ]ll@]l
holds the weight suspended substantially in
a horizontal pl:;me through the axis of the
wheel, at which time the bru“shes of the dy-
namo will be adjusted with relation to the
commutatorto produce the maximum desired
electro-motive force, and as long as the re-
sistance in the line- cuemt remains the same—
that is, 1f none of the lights or apparatus are
cut out or short-circuited and no others added
and thespeed of the armatureisnot changed—
the electro-motive force or voltage of the ClL-
rent generated by the dynamo Wlll remain
subbmntmlly the same and the weight will be
maintained in the radial ]_msltlon which 1is

It will of
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assumed under the initial electro-motive force | sired initial carrent, the counterpoise or bal-

of the current; but immediately the resist-
ance in the line-circuit is changed by extin-
guishing, cutting out, or short-circuiting one
or more of the lwhts or increasing the num-
ber, if it be an are-light eireuit, although the
electro- motive force of the current will remain
the same, if the speed of the armature be
maintained, the quantity or amprage of the
current will be changed, causing a correspond-
ing increase or decrease in the attraction of
the electro-magnets ¢ of the governor suffi-
cient to cause a partial rotation of the gov-

ernor-wheel either against or by the quantity

of the weight nupon the governor-wheel, and
consequently through thc, medium of the con-
nection between the governor-wheel and the
brushes, willimpart to the latter a correspond-
ing movement and change the radial position
upon the commutator toward or away from
Lhe neutral point, thus almost instantly vary-

~ing the electro-motive force or voltage of the

current produced by the machine in propor-

tion to the change of resistance in the line-

30

cireuit, for it will be understood that the more

the resistance is varied from the initial the
more the amprage of the current and the at-
traction of the electro-magnets of the governor
will be increased or diminished, causing a cor-
respondingly greater movement of the gov-
ernor-wheel and the brushes connected there-
with. In other words, any change in the vol-
ume of the current is instantancously or si-
multaneously compensated for by a change
of electro-motive forece or voltage. Ifor in-
stance, as long as the resistance in the line
remains reduced from the initial point the
covernor-wheel will remain out of its nor-

~mal position at the point to which it was
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moved by the echange in the resistance, and
obviously any further reduction of the re-
sistance will cause afurther and correspond-
ing change in the position of the governor-
wheel, and consequently of the brushes, to-
ward the neutral point; but when the resist-
ance or armature speed 1s restored to nor-
mal the counter-weight immediately restores
all the parts totheir previous position.
Although the armatures /' of the electro-
magnets of the governor do not make con-
tact with the poles of the electro-magnets,
but pass freely by in close proximity thereto,

-1t may be found desirable in practice to pro-

vide means for preventing the heating of the
armature-wheel, which should be as light as
possible, and thismay be conveniently done
by perforating the web thereof, as shown at
M in Fig. 2, and attaching to the same wings
or fans n, WhlGh under the rapid action of
the wheel direct a current of air against the
wheel and through the perforation therein.
A governor constvucted in accordance with
my invention contains numerous advantages,
chief among which is the simplicity of its
construction and certainty of operation, a
well as its adaptability for use in connection

ance ot tho wewhted covernor rendering 1t
especially s Gnsltw@ to {111 changes in the cur-
rent governed thereby. Besides this, the con-
struction of the governor is e\uemcly s1m-
ple, cheap, and dumble it is easy to compre-
hend, even by one of limited electrical or me-
chanical knowledee, and the parts are of
such character that there is little or no lia-
bility of their getting out of order.

In conclusion I may add that different ar-
rangements of the elements described may

be eﬂected without departing from the spirit,

of my invention. Ior instance,the magnets
may be revolved and their m'*m%tm be nor-
mally stationary, which is a reversal of the

present arrangement, or the magnets may r:

diate outwmdly instead of mwardlv flOHl
the rim or heel-piece of the governor-wheel,
and the armature work upon the oufside 1in-
stead of inside the series of magnets—an ob-
vious modification which would produce ex-
actly the same results.

Having described my invention, what 1
claim, -::Lﬂ(.-l. desire to secure by Lette1s Pa,‘[ent
18—

1. The combination, with a dynamoand the
armature-shaft and brushes thereof, of a gov-
ernor comprising awheel connected with said
brushes, but loosely journaled upon the arma-
ture- shaft and carrying a circumferential se-
ries of electro-magnets included in the line-
cireuit of the dynamo, anda revolving arma-
ture mounted upon and carried by the arma-
ture-shaft, said armature working within and
being common to all ol the nmﬂnet&, of said
series, substantially as and F01 the purpose
deser 1bed.

2. The combination, with a dynamo and the
armature-shaft and brushes thereof, of a gov-
ernor comprising a wheel connected Wlth smd
brushes, but loosely journaled upon the axis
of the armature-shaft and provided with a
metallic rim or flange, a circumferential se-
ries of electro-magnets included in the line-
circuit of the dsmmno and secured to said
flange and for which the flange constitues a

{ common heel-piece,and a I‘GVOIVi]lg‘ armature

mounted upon and rotated by the armature-
shaft, said armature working within and be-
ing common toall the maﬁnets of said series,
Substantmlly as described.

. The combination, with the dynamo and
th(, armature-shaft and brushes thereof, of a
covernor comprising a wheel connected with
said brushes, but loosely journaled upon the
axis of the armatare-shaft and provided with
a metallic rim or flange, a circumferential se-

ries of electro-magnets included 1n the line-~

cllcmt of the dynamo and secured to said
lange and for which the flange constitutes a
common heel-piece, said magnet having al-
ternate polarities, and a 1*ev0h ing armature

mounted upon and rotated by the armature-
shaft, said armature working within and be-
ing common to all of the magnets of said se-

with any dynamo and for governing mly de- i ries, substantially as desembed
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4. Thecombination, with adynamo and the
armature-shaftand brushes thereof, of a gov-
ernor comprising a wheel connected with said

~ brushes, but loosely journaled upon the axis

Cn
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of the armature-shaft and carrying a circum-
ferential series of electro-magnets included
in the line-circuit of the dynamo, a counter-
poise for said wheel, and & revolving arma-
ture mounted upon and rotated by the arma-
ture-shaft, said armature working within and
being common to all of the magnets of said
series, substantially as deseribed.

5. The combination, with a dynamo and the

armature-shaft and brushes thereof, of a gov-
ernor comprising a wheel connected with said
brushes, but loosely journaled upon the axis

of the armature-shaftand carrying a circum-

ferential series of electro-magnets included
in the line-circuit of the dynamo, an adjust-
able counterpoise for said wheel, and a re-
volving armature mounted upon and rotated
by the armature-shaft, said armature work-
ing within and being common to all the mag-
nets of said series, substantially at deseribed.

0. Thecombination, with a dynamo and the
armature-shaft and brushesthereof, of a gov-
ernor comprising a wheel connected with said

brushes, but loosely journaled upon the axis
of the armature-shaft and carrying a c¢ircum-
ferential series of electro-magnets included
1n the line-circuit of the dynamo, a radial arm
on said wheel, an adjustable weight on said
arm, and arevolving armature mounted upon
and rotated by the armature-shaft, said ar-
mature working within and being common to
all the magnets of said series, substantially
as described.

7. The combination, withadynamo and the
armature-shaft,brushes,and brush-yoke there-
of, of a governor comprising a wheel loosely
journaled upon the axisof the armature-shaft
and carrying a circumferential series of elee-
tro-magnetsincluded in the line-circuitof the
dynamo, rods connecting said wheel with the
brush-yoke, a radial arim on said wheel, an
adjustable weight on said arm, and a revolv-
g armature mounted upon and rotated by
the armature-shaft, said armature working
within and being common to all the magnets
of said series, substantially as deseribed.

MAIILON S, CONLY.

Witnesses:

ALBERT M. BENNETT,
E. C. WURDEMAN,
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