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19 all whom it nay conceri:

Be it known that I, GEORGE S. NEELEY, a
citizen of the United States, residing at Pa-
cific, in the county of Franklin and State of
Missouri,have invented a new and usefnl Au-
tomatic Regulator for Alternating Dynamos,
of which the following is a specification.

This invention relates to improvements in
automatic regulators foralternating dynamos
of the class disclosed in my prior application
for Letters Patent, filed in the United States
Patent Office on July 28, 1897, Serial No.
464,202, in which I disclose a system embrac-
ing the induction-motor inecluded in shunt
with the primary working eircuitand a motor-
controlled centrifugal governor which is meé-
chanically connected with the commutator-
brushes of an auxiliary exciting-generator
that supplies the primary dynamo, whereby
an increase in the electromotive force of the
primary dynamo and the working cirenit ac-
celerates the speed of the induction-motor to
shift, through the centrifugal governor, the
brushes of said auxiliary exciting-generator
in a manner to restore the primary alternat-
ing dynamo to its normal working condition.

In my present invention I have improved
the system disclosed by my prior application
by including therein a rheostat which is cou-
trolled mechanically by the centrifugal gov-
ernor -actuated by the induetion-motor and
electrically connected in series with the shunt-
field winding of the auxiliary exciting-gen-
erator,whereby an exceedingly-small percent-
age of the current from the auxiliary gener-
ator is required to pass through the rheostat
forthe successful operation of the entire light-
ing or power system and which is designed
to indicate at all times the total amount of
work performed by the alternating dynamo
and does not indicate the amperage of the
current from the auxiliary exciting-generator.
This employment of the rheostat between the
centrifugal governor and the field of the aux-
iliary generator is advantageous, because the
rheostat may be maintained in a cooled con-
dition at all times, and it requires a minimum
amount of current to pass through it for the
successful operation of the system, and the

Serial No: 682,840, (No model)

rheostat may be made quite siniple and com-
act.

P A further object of theinvention is to con-
struct and arrange the several parts of the
rheostat to the end that they may work with
great freedom and enable the same to be ad-
justed by hand to the working position in
event of the disability of the induction-motor
or disarrangement of the working parts of
the centrifugal governor.

With these ends in view the invention con-
sists in the system to be hereinafter described
and in the novel combination of elements and
in the construction and arrangement of parts,
which will be hereinafter fully deseribed and
claimed. .

To enable others to understand the inven-
tion, I have illustrated the preferred embodi-
ment thereof in the accompanying drawings,
forming a part of this speecification, and in
which— '

Figurelisa diagrammatic view illustrating
the eircuit and showing by dotted lines an
arrangement of shunt or derived cireuit, in-
cluding a transformer, which may be em-
ployed between theregulator and the primary
working circuit of an electrical distribution
or lighting system. Fig. 2isan enlarged sec-
tional elevation of the stand, the induction-
motor, and the rheostat. Fig. 3 is a vertical
sectional elevation.through the induetion-mo-
tor, showing its parts properly assembled.
Tigs. 4 to 7 are detached views of the several
parts composing the induction-motor. TFig.
8 is an enlarged detail view looking at one
edge of the rheostat. Fig. 9 is a detail sec-
tional elevation of the extensible spring-link
connection between the rheostat-lever and
the shiftable connection for the rotary and
slidable swivel of the centrifugal governor.
Fig. 10 is an enlarged detail elevation of the
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regulating-screws forming a part of the con-

nections between the cenftrifugal governor
and the rheostat-lever. Tig. 11 is a detail

sectional elevation of the rotary and shiftable
swivel, showing its parts assembled in proper
relation; and Fig. 12 is a similar view of the
parts of said swivel detached orseparated one
Tig. 18 is a sectional eleva-
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tion of a special form of rheostat employing
a liquid resistance. Fig. 141is a detail sec-
tional elevation of the governor arms and
links, showing my preferred form of pivotal
connection between the parts.

Like numerals of reference denotelike and
corresponding parts in each of theseveral fig-
ures of the drawings.

1 designates an alternating dynamo of any
construction, which supplies the current of
electrical energy to the external working cir-
cuit 2. The auxiliary generator 3 has its
brushes electrically connected by suitable
conductors with the field-coils of thealternat-
ing dynamo, and the shunt-wound field-coils
4 of the auxiliary generator are in. circuit
with the shunt-circuit 5 to the rheostat, form-
ing a part of the automatic regulator of my
invention. Theinduction-motor 6isincluded
in a derived or shunt circuit 7, the conduc-
tors of whiclh are electrically connected with
the leads or mains of the primary working
circuit 2. In this derived or shunt circuit 7
for the induction-motor of the regulator are
included the ordinary fuse-blocks 8, which
are adapted to protect the field-coils of the
motor 6 and conduetors 7 in the event of an
undue discharge of electrical fluid into the
derived or shunt circuit 7—as, for example,
a discharge of lightning would fuse or melt
the fuses 8, and thereby interrupt the con-
tinuity of the derived circuit. Ido not, how-
ever, confine myself to the employment of the
shunt-eircuit havingthe fuse-blocks connect-
ed with theinduction-motor and the external
working eircuit, because I am aware that the
derived circuit 9, including a transformer 9%,
as indicated by dotted lines in Tig. 1, may
be employed between the working circuit 2
and the fields of the induection-motor 6.

My improved regulator mechanism em-
braces a vertical stationary column 10, which
is of substantial construction and is prefer-
ably cast in a single piece of metal, and said
column is rigidly secured in any suitable way
to a base 13, preferably of insulating mate-
rial. To the upper end of this stationary
column is rigidly and detachably secured a
vertical tubular standard 12, and on the base
13 are provided two sets of binding-posts 14
and 15. One set of the binding-posts is
adapted for the attachment of thie conductors
forming the shunt-cireuit 5 to the rheostat;
but the other set of binding-posts 15 receives
the conductors forming the derived or shunt
cireuit 7 to the induetion-motor 6.

I employ a novel construction of induction-
motor,{represented by Figs. 2 to 7, inclusive,
of the drawings,) and the rotary element of
this induetion-motor is fitted or mounted
upon the upper extremity of the tubular
standard 12, while the fixed menber of said
induction-motor is rigidly secured on the ro-
tary member in a peculiar manner for the
purpose of adjusting the relatively-stationary
member in relation to the rotary element to

the end that the speed and rotative strengili
of the motor may be regulated without in-
volving disarrangement of the working parts
of the regulator system. The rotary element
of the induction-motor is embodied in the
form of an armature-spider, which is rotata-
bly fitted to a tubular spindle on the stand-
ard 12, while the stationary element is em-
braced in a field-carrier attached to said spin-
dle to remain normally in fixed stationary re-
lation to the rotative armature-spider and
adjustable endwise in relation thereto. The
rotativearmature-spider 17 is of peculiar con-
struction for the purpose of using the same
in connection with bearings which insure
great freedom of rotation to said armature-
spider and provide for the proper and con-
stant lubrieation of its rotary element.
spider consists of a tubular hub 19 and a cy-
lindrieal shell 20, which are joined together
at one end by a web or head 21, all of said
parts being preferably made in a single piece
of metal—as, for instance, by casting the
same. The form of this armature-spider is
represented by Fig. 6 of the drawings, in
which the web 21is shown as closing the
space between the upper end of the sleeve-
like hub 19 and the cylindrical shell 20; but
the space at the opposite end of said arma-
ture-spiderisopen for the accommodation of a
lubricating-reservoir 27. To theexternal su-
face of the cylindrical shell 20 of tho arma-
ture-spider is applied a series of short-cir-
cuited copper bars, which are set close to-
gether and constitute a elosed circuit around
the entire external diameter of the cylindrieal
shell 20.  These bars have grooves formed in
their ends tosnugly receive the copper bands
orribbons 2323%,which bandsserve tohold the
circuit or series of copper bars against the
periphery of the eylinder 20, forming a part of
the armature-spider. The external shell 20
is further provided with the depending short
arms 24, that lie below the stationary field-
carrier 18 of the motor for the purpose of prop-
erly attaching the weighted lever-arms of the
centrifugal governor to the rotary armature-
spider forming a part of the induction-motor.
The sleeve-like internal hub 19 of the arma-
ture-spider 17 is constructed with two conical
bearings, one of which, at the lower cnd of
the sleeve 19, is external thereto, while the
otherbearing,at the opposite end of the sleeve-
hub, is internal thercto. Both of these con-
ical bearings are faced with a metal designed
to reinforce thesurfaceand increase the dura-
bility of the armature-spider, and with the
hard-metal conical bearings are combined
certain ball-bearings that reduce the friction
to a minimum and ingure great freedom of
rotation to the rotary element of the induec-
tion-motor. The external conical bearing at

the foot of the rotary armature-spider is in-
dicated by the numeral 25; but the internal
conical bearing at the upperend of theslecve-
like hub 19 is formed by flaring the said hub
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19 and lining the same with the hard metal
to produce the internal conical bearing 26.
With this rotary element of the induction-
motor is combined a lubricant-reservoir 27,
which is introduced into or throngh the lower
open end of the armature-spider, and this
reservoir 27 is of a length to supply the lu-
bricant to the upper as well as the lower con-
ical bearings 26 and 25. The oil-reservoir
consists of a cylindrical shell which is open
atitsupper end and is closed at the lower ex-

‘tremity by a head 28, preferably integral with

the shell, and this head 28 is fitted to an en-
largement or disk on the upper extremity of
the tubular standard 12, so that the reservoir
may be fixed to the standard by the screws
29 or other suitable fastening devices. The
cylindrical reservoir 27 is thus arranged to
fit loosely into the armature-spider between
the sleeve-like hub 19 and the external ghell
20 thereon, and the upper extremity of this
reservoir 27 terminates close to the web 21,
which closes the head of thearmature-spider.
The reservoir 27 being fixed rigidly to the up-
per extremity of the tubular standard 12, it
serves as the support for a tubular standard
30, which serves as the axis around which the
rotary spider may travel with ease and free-
dom. This spindle 80 is externally threaded
at its lower end for the purpose of screwing
it into and fastening it rigidly to the bottom
28 of the fixed reservoir 27, and said tubular
spindle extends vertically through the sleeve-
like hub 19 of the spider and through the
field-carrier 18 of the motor. The upper part
of this fixed spindle 30 is externally thread-
ed at 32 for a considerable distance, so as to
allow of the proper vertical adjustment of
the field-carrier 18 thereon, and said spindle
is thus adapted to serve in a twofold capac-
ity, in that it provides the axis of rotation
for the armature-spider and asg the support
for the field-carrier in its relation to the ar-
mature - spider. A lower bearing-cup 33 is
arranged above the fixed reservoir 27 in op-
erative relation to the lower external con-
ical bearing 25 of the armature-spider, and be-
tween the faces of the bearing-cup 33 and the
hardened conical face of the bearing 25 is in-
terposed a series of bearing-balls 85, These
bearing-balls are adapted to travel against
the external conical bearing 25, and they are
housed or contained within the ball-race 34,
which is provided in the upper face of the
bearing-cup 33, that rests upon the bottom 28
of the fixed reservoir 27. The upper cone-
bearing 36, which coacts with the internal
conical bearing-face 26 of the armature-spider,
is secured rigidly to the threaded part 32 of
the tubular spindle 30. This upper bearing

36 is in the form of a cone which is provided
with a central threaded opening adapted to
be serewed on the threaded part 32 of the
spindle 30 to occupy a position within and
concentric with the internal bearing-face 26,
thus disposing the bearing-cone 36 in a posi-
tion for its conical face to oppose the similar

face on the bearing 26, and between the op-
posing faces of the cone 36 and the bearing-
face 26 is interposed the series of bearing-
balls 39, adapted to ride against said faces.
This bearing-cone 36 is adjustable lengthwise
on the tubular fixed spindle 30 by rotating it
on the threaded part 32 of said spindle for the
purpose of compensating for any wear which
may take place on the upper and lower con-
ical bearings for the rotatable armature-spi-
der,and theupper cone 36 is held securelyin its
adjusted position by means of a washer 37,
which is fitted loosely around the threaded
part of the spindle 32 to rest upon the cone
36, a jam-nut 38 being also secrewed on the
spindle for the purpose of holding the cone 36
and the washer 37 firmly in their adjusted po-
sitions. The upperend of the reservoir-shell
27 terminates on the horizontal plane of the
upper bearing-cone 36, and communication
is established between the reservoir and the
tubular hub of the armature-spider by a port
40, which is formed in the flared upper part
of said hub 19, thus permitting the Iubricant
from thereservoir to pass freely into the space
between the fixed spindle 30 and the hub of
the armature-spider. A port 40* is provided
in the lower part of the reservoir-shell 27 for
the extraction of the lubricant from the res-
ervoir, and a similar port 40° is provided in
the upper head of the field-carrier 18 for in-
troducing the lubricant into the reservoirand
the hub 19 of the armature-spider, the lower
port 40* being closed by a suitable plug, as
shown by Fig. 3.

The stationary field-carrier 18 of my im-
proved induction-motor consists of a head 41,
a base-ring 42, the bolts 43, and the casing or
shell 44, The head 41 and base-ring 42, re-
spectively, are parallel to each other, and be-
tween said parts is interposed the eylindrical
casing44,allthe partsof the field-carrier being
bound firmly together by the tie-bolts 43, suit-
ably attached to the head and the base-ring.
This field-carrier sustains a series of laminat-
ed sheets 45, which constitutes theiron core,
which are surrounded by the starting and
field coils of the induction-motor, and the
core-sheets and the field and starting coils are
arranged between the head and base-ring of
the carrier so as to be confined rigidly within
thelatter. The field and starting coils of the
induction-motor surround the laminated
sheets 45, and these field-coils and laminated-
iron core on the adjustable field-carrier sur-
round the copper bars 22 on the armature-
spider. The field-coils and their cores are
thus mounted within the annular carrier 18
for the purpose of being movable therewith
in the endwise adjustment of said carrier on
the fixed spindle 30 of the motor, whereby
the area of the coils and core exposed to the
copper bars on the armature-spider may be
varied by the vertical adjustment of the field-
carrier. Said field-carrier has its upper head
41 provided with a central threaded opening,
into which is serewed the upper threaded
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length 32 of the spindle 30, and this threaded
connection between the spindle and the head
of the field-carrier enables the carrier to as-
sume a stationary position in relation to the
armature-spider; butat the same time the an-
nular carrier is held firmly in its adjusted po-
sition on the spindle 30 by a jam-nut 47,
which is serewed on the threaded spindle and
binds against the upper head 41 of said car-
rier. Thisfield-carrier supportsthe binding-
posts 48, to which are attached the insulated
conductors 49, that are connected with the
binding-posts 15 of the shunt or derived eir-
cuit7, andin order to compactly dispose these
conductors in relation to the other working
parts of the system I prefer to carry or ex-
tend them through the tubular spindle 50, the
tubular standard 12, and the hollow column
10. Thetubularspindle, the column, and the
standard are in vertical alinement with each
other to provide for the proper passage of the
conductors from the binding-posts 48 of the
induction-motor to the binding-posts 15 of the
shunt or derived circuit 7, which leads from
a regulator mechanism to the primary work-
ing circuit 2.

My improvements in the induction-motor
are not directed to the construetion of the op-
erating elements of the motor, per se, nor do
they relate to the theory or prineiple on which
the motor becomes operatlive through the in-
ductive effects of the alternating current. On
the other hand, my improvements relate more
particularly to the means for supporting the
rotative element, (the armature,) by which
the latter may revolve freely with a minimum
friction, to the means by which the motor is
rendered regulatable as to the strength and
speed by enveloping more or less of the ar-
mature within the magnetic field of the coils,
which is due to the adjustment of the rela-
tively-stationary carrier by the agency of the
threaded end of the spindle and the nuts
thereof, and to the provision of means by
which the parts can be adjusted to compen-
gate for wear on the motor. It will also be
evident that the field-coils of the motor can
be interchanged readily to suit the different
potentials without disturbing the motor-ar-
mature.

The induction-motor hereinbefore de-
seribed constitutes the subject-matter of a
separate application filed by me November
18, 1899, Serial No. 737,521, and therefore I
do not claim herein the induection-motor, per
se. Jtisto be understood, however, that this
motor is useful in my regulator system be-
cause the rotative strength and speed of the
motor may be varied by adjusting the field-
carrier and the field-eoils to more or less en-
velop the armature without disturbing the
operative relation of the induction-motor to
the centrifugal governor mechanism.

I will now proeeed to desecribe the improved
centrifugal governor which I have provided
for use in my improved regulator system, but
this governor is of the same general type as

the structure described in my prior applica-
tion, to which reference has been made.

The'governor has its weighted levers 51 piv-
oted in a suitable way at 52 to the short arms
24 of the rotary armature-spider, and to the
weighted levers are connected the outer ends
of the links &3 Dby suitable pivols 54 The
inner ends of thelinks 53 are operatively con-
nected with a swivel having a compound
movement on the standard 12 of the regula-
tor, and this swivel 55 is in two parts, one of
which is a slidable sleeve 56 and the other a
rotary collar G1. The slidable sleeve 56 is
loosely fitted to the standard 12 fo move {reely
in a vertical direction thereon, and it is pre-
vented from rotating by means of a rib or key
57 on the standard, which is loosely fitted in a
keyway or groove provided on theinner face of
the sleeve 6. Said sleeve is constructed with
an external annular bearing-flange 58, in the
upper face of which is formed a ball-race 59,
containing a series of bearing-balls 60. The
rotary collar 61 isloosely fitted arcund theslid-
able sleeve 56 to travel therewith vertically
in its play on the standard, and said collar
rests loosely upon the ball-bearings 60, which
reduces to a minimum the friction and wear
between the working parts constituting the
swivel. ThisrotarycollarGlis provided with
outwardly-extending lugs or ears 62, and to
these ears are pivotally attached the inner
ends of the governor-links 53 by pivots indi-
cated at 63. The rotary collar is properly
confined on the slidable sleeve by an adjust-
ing-cone 64, which is secured to a threaded
upper part of the slidable sleeve 56, and this
adjusting-cone is held in its proper position
by a washer 65 and a jam-nut 66, the latter
being serewed on the upper threaded parf of
the slidable collar 56 to bind firinly against
the washer and the adjusting-cone. The up-
per face of the rotary collar 61 is constracted
with a ball-race to receive aseries of bearing-
balls (6%, against which the adjusting-cone G4
is adapted to bear, and as the cone is rigidly
and adjustably attached to the slidable sleeve
the rotary collar is properly confined between
the cone and the bearing-flange of the collar.
It will be observed that the rotary collar has
ball-bearing engagement on both sides or
faces thereof with parvts of the slidable sleeve,
and the adjusting-cone may be rotated on
said sleeve for the purpose of taking up wear
between the working partsand maintain them
in a position to insure great freedom of rota-
tion to the collar.

Projecting laterally from one side of the
fixed column 10 is a horizontal arm 67, which
serves as the bearing for a rock-shaft 68, the
latter being suitably mounted in the arm to
rock or turn freely therein. To one end of

this rock-shaft is secured a vertical arm 69,
while to the other end of the shaflt is attached
a horizontal arm 70, both of said arms being
fast with the shaft to turn therewith and ar-
ranged in different vertical planes to lie on
opposite sides of the column 10.

On oneside
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of the column is provided a fixed guide-lng
71, through which passes two tension-rods,
which are confrolled by springs. One of
these tension-rods 72 is arranged in a verti-
cal position to move freely through a fixed
guide-lug 71, the upper end of said rod 72 be-
ing pivoted, as at 73, to the slidable sleeve 56.
The lower end of the vertical tension-rod is
externally threaded to receive an adjusting-
nut 74, and between the nut and the fixed
lug 71 is interposed a coiled spring 75, the
tension of which may be varied by adjusting
the nut. The other tension-rod 76 occupies
a horizontal position and at right angles to
the rod 72, and this horizontal rod 76 plays
freely in an opening in the lug 71, the outer
end of said rod 76 being pivotally attached at
77* to the free end of the depending vertical
arm 69 on the rock-shaft. A pressure-spring
77 is loosely fitted on this horizontal tension-
rod 76, so as to have one end seated against
the lug 71, and on said rod 76 is fitted an ad-
justing-nut 78, which bears againstthe spring
77 to vary the tension thereof.

The horizontal arm 70 of the rock-shaft 68
is operatively connected with the vertically-
slidable governor-sleeve 56 by means of alink
79, which is pivoted at its upper end at 80 to
sald sleeve and has its lower end attached at
81 to said horizontal arm 70, and this hori-
zontal arm 70 is in turn connected by an ex-
tensible spring-link, hereinafter to be de-
scribed, with the lever of a rheostat, whereby
the centrifugal governor is mechanically con-
nected with therheostat, which in turn is elec-
trically connected in series with the shunt
field-coils of the auxiliary exciting-generator.
The described arrangement of the spring-con-
trolled tension-rods, which are operatively
connected with the arms of the rock-shaft,
enables the operator to correct at will any dis-
crepancy which may be found to exist in the
electromotive force of the dynamo when the
latter attains its normal speed and working
conditions, and as two of these spring-con-
trolled tension-rods are employed and said
rods lie at right angles to each other a nicety
of adjustment of the resistance to the upward
movement of the slidable governor-sleeve may
be attained.

I will now proceed to a description of the
rheostat which T employ.

The rheostat has an insulating sector-
shaped base 82, of slate, fiber, or any other
insulating material, rigidly fastened in a suit-
able way to the column 10, and to this base
is applied the series of resistance-blocks 83.
The base carries a scale 84, the indications
of which are coincident with the resistance-
blocks, and this scale is intended to show at
all times the total output in amperes of the
alternating-current dynamo, but it does not
show the amount of exeiting-current which
passesthrough the rheostat. Thescaleshould
be calibrated by an ammeter of known aec-
curacy while the regulator is in operation.
At one end of the series of resistance-blocks

83 isa “dead-segment” or insulated plug 83,
which lies in the path of the rheostat-lever
86 and is entirely independent of any elec-
trical connection with the shunt-cireuit 5 to
thefield-coilsof theauxiliary generator. The
lever 86 is hung on the insulated base to
traverse the face of the series of resistance-
blocks, and said lever is equipped at its free
end with a pointer 86%, which may indicate
on the scale 84 the particular block with which
the contact-shoe of said lever has electrieal
connection. The lever 86 is made of wood,
fiber, or any other insulating material, and
it is provided -with a metallic hub 89 for the
reception of a spindle or pivotal bolt 88. This
pivotal bolt is mounted in the insulated base
82, and to it is attached one of the condue-
tors forming a part of the shunt-circuit 5
to the auxiliary generator, and as the me-
tallic hub 89 is in electrical connection with
the spindle of the pivotal bolt 88 a conduec-
tor-bar 91 on the lever is in electrical con-
nection with the circuit which is attached to
the pivot 88 for the lever. This conductor-
bar 91 is suitably fastened to the insulated
body of the lever and is electrically connected
with the metallic lever-hub 89, and to the frée
end of the conductor-bar 91is electrically con-
nected a yieldable contact-shoe 92, which may
traverse the resistance-blocks 83. The spin-
dle-88 of the bolt, which serves as the ful-
crum for the lever 86, is extended beyond the
hub 89 of said lever, and to the protruding
threaded end of said spindle 88 is fitted a
clamping-nut 90, which is suitably insulated
from the hub and is adapted to bind against
the latter for the purpose of holding the le-
ver 86 from coming off the spindle 88 and
whereby the lever of the rheostat may be ad-
justed by hand and clamped in position.

93 designates a removable stop which is
fitted in a socket 94 of the rheostat-base 82,
and this stop 93 lies in the path of the lever

86-at a point to intercept any contact of the

leverwith the insulated block or dead-segment
85 of the rheostat.

The lever 86is mechanically connected with
the arm 70 of the rock-shaft by the extensible
spring-link.  (Shown more clearly by Fig. 9
of the drawings.) This extensible link con-
sists of a shell or casing 96, which is inter-
nally threaded for a part of its length to re-

ceive an externally-threaded bushing 97, and’

through this bushing passes the stem 98, which
is slidably fitted at ifs lower end in a socket
of the shell or casing 96. The slidable stem
98 is provided at a point intermediate of its
length with an annular collar 99, and around
this stem is loosely arranged a coiled spring
100, which is contained within the shell 96, to
have one end thereof seated upon the shell,
while its other end bears against the collar 99,

Under normal conditions the contact-shoe
of the rheostat arm or lever does not rest on
theinsulated segment 85. The sleeve 56 rests

securely on the flanges on the bottom of the
column, and the total weight of the arms 51
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53 is imposed on the column through the me-
dium of the sleeve 56. Removing the guard-
pin 94 allows the rheostat arm or lever 86 to
descend through the expanding action of the
spring 100 in the link 96, so that the contact-
shoe 92 will rest squarely on the insulated
segment 85. Thislever or arm, with its con-
tact-shoe, is not intended to reach the insu-
lated segimment until the regulator or any of its
parts becomes deranged in such manner as to
render it inoperative, thus rendering the reg-
ulator automatie in its action, as by this ar-
rangement the exciting-current is automatie-
ally interrupted in case of accident or stop-
page of the rotary elements, and thus over-
coming increase in the potential of the dy-
namo to a dangerous degree on a light load.
It should also be understood that the stop-pin
94 should be removed as soon as the arm or
lever is raised to its normal working condi-
tion and should be replaced before it is de-
sived to throw the dynamo out of action. The
link 96 allows the weight of the arms 51 53,
with the pressure of the springs 77 71, to be
borne by the sleeve 56 and the flange of the
column 12, and weve it not for the contract-
ing action of the joint 96 the weight of these
parts would rest upon the guard-pin 94, the
stud 88, the pivot-screw 80, and the links 79
and 96; but as the link 96 is contractive and
expansive in its action a minimum fraction
of the weight is borne by the different parts,
in fact only so much of the weight as is nec-
essary to contract the spring 100. Thisspring
is of suflicient strength to keep the links 05
and 98 pressed apart at all times against the
resisting action necessary to move the lever
86 back and forth over the contacts 83. The
serew 97 servesto lengthen or shorten the link
96, to the end that the contact-shoe 92 may
rest squarely on the segment 85 when the le-
ver-arms 51 53 are at rest and the guard-pin
94 is removed. Assuming that this adjust-
ment by the serew 97 has been effected, the
lever or arm 86 should be elevated sufficiently
for the gnard-pin 94 to be inserted into posi-
tion, as indicated by Fig. 2, because, as here-
inbefore indicated, the dynamo will not gen-
crate the current if the lever 86 is on the seg-
ment85. IHenceitisapparent thattheguard-
pin should be placed in position before shut-
ting down thedynamo inorder to prevent the
lever 86 from descending to the segment .85
when the centrifugal governor mechanism
comes to rest.

At the present time there is danger in the
employment of instruments for the antomatic
regulation of the electromotive force from di-
rect or alternating current dynamos for the
reason that voltage-regulators, whether con-
trolled by centrifugal foree or solenoid-coils,
operate to increase the electromotive force of
the dynamo toward its maximum limit as the
speed of the regulator decreases, and vice
versa. Should any of the working parts of

the regulator become deranged—as, for in-
stanee, by an accidental discharge of Tight-

ning, whieh in all prebability would either
burnout the fleld-coils of the induction-motor
orwonld meltthe fuses 8—the regulator would
cease to operate, as it would automatically
slacken in speed or stop running entirely.
In the latter event the entire resistance of the
rheostat is thrown off the field-coils of the
auxiliary exciting-generator, and this result
alfects the alternating dynamo so as to in-
crease its electromotive force to the maximum
limit. Wewill suppose, for example, that the
dynamo is generating an alternating current
of sixty-five amperes at one thousand volts,
while in all probability at the moment of in-
terruption to the regulator the external or
working ecircuit would require about ten or
twelve amperes. It will thus be seen thaton
a light load of the working cireuit and with
the electromotive foree of the dynamo and
external working cirenit at a high point great
danger to life would result, and the increase
is liable to injure the insalation of the arma-
ture - winding. DMy regulator system s
equipped with means to automatically pre-
vent any sudden increase in the electromo-
tive force of the working circuit due to any
sudden failure of the induection-motor orthe
centrifugal governor, and this-end is in part
attained by the employment of the removable
stop-pin 93, which is attached to the insnlated
base of the rheostat, and also to the employ-
ment of the antomatic link connection 95 be-
tween the lever of the rheostat and the cen-
trifugal governor. This safety-pin should
always be removed when the dynamo and
regulator have attained their normal working
positions, and it should be replaced before
stopping the engine and the dynamo. In
case of an accident to the electrical regulator
the governor-arms will drop, thus allowing
the lever 86 of the rheostat to pass below the
series of resistance-blocks 83 and make con-
tact with the insulated secticn or dead-seg-
ment 85 on the rheostat, thereby interrupting
the shunt-civenit 5 and cutting the field-coils
of the auxiliary exciting-generator out of cir-
cuit. Assumingthatthe dynamointhe exter-

nal workingecircuit has acapacity of sixty-five 1

amperesand one thousand volts electromotive
force,that theregulator and dynamoare work-
ing normally without indication of trouble,
andthe pointeron the rheostat-leverindicates
on the scale 84 that the load on the external
working circuit is only five amperes, a dis-
charge of lightning blows either one or hoth
of the line-fuses 8 in the shunt-circuit he-
tween the primary working circuit and the
regulator; but the lightning-discharge may
suceeed in passing the fuse-blocks and burn
out the primary or field coils of the induc-
tion-motor. Should either of these contin-
gencies occur, the rotation of the induetion-
motor and the centrifugal governor would be
instantly arrested, and as the centrifugal
force decreases the governor-arms will have
a tendency to lower, thus depressing the slid-
able sleeve and through tho desceribed con-
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nections will shift the lever 86 downwardly
past the resistance-blocks 83 until the con-
tact-shoe on said lever 86 finally reaches the
insulated section 85. All possibility of dan-
ger will end when theleverisin contact with
this insulated section, because the electric
circuit to the field-coils of the auxiliary ex-
citing-machine will be broken, and this ren-
ders impossible any generative action by the
alternating dynamo.

In my regulating system an induction-mo-
tor is employed which has its field-coils con-
nected by a shunt-cirenit with the primary
circuit, so that the variations in the electro-
motive force of the primary current will be
transmitted to the field of the induction-mo-
tor without interruption or resistance by a
setof gummy brushes or by an irregular com-
mutator. )

It has generally been the practice to em-
ploy a motor of that class using a brush and
commutator, and, asis well known, anyspark-
ing at the commutator increases or decreases
the speed of the motor-armature in propor-
tion to the length of the are, the effect of
which variation in the speed is to vary the
resistance to the current utilized for the op-
eration of the motor. The causes for the
sparking are various, and among them may
be mentioned a dirty or gammy set of brushes
and irregular service of the commutator and
improperly-adjusted brushes, which condi-
tions, taken as a whole, render it difficult
for the successful operation of a centrifugal
governor for any appreciable length of time
by a motor of this class. By employing an
induction-motor substantially such as herein
indieated, which is free from brushes, in con-
neetion with the commutator and the em-
ployment of a rheostat which is mechanically
controlled by a governor mechanism actuated
from the induction-motor I am enabled to
effect the automatic regulation of the auxil-
iary exciting-generator and the primary dy-
namo in a practical and constant manner.

It will be understood that my improved
regulating system is especially designed for
an alternating dynamo; but the improved in-
duction-motor that I have devised can be op-
erated in the primary or secondary circuit of
a transformer by substituting a field-coil of
less resistance when used in the secondary
transformer-cireuit, all as clearly represented
by dotted lines in Fig. 1.

One of the important features of my im-
proved system is the inclusion of the opera-
tive elements forming a part of the rheostat
in the shunt-cireuit leading to the field-coils
of the auxiliary exciting-generator and the
mechanical connection of the centrifugal mo-
tor-driven governor with the shiftable arm or
lever of the rheostat, which is adapted to in-
dicate on thescale the load in amperes of the
working primary circuit supply from the dy-
namo. Thisorganization of the elements ef-
fects the operation of the rheostat by a very
small percentage of the eurrent from the aux-

iliary exeiting-generator, the rheostat is kept
in a eooled condition by the passage of the
minimum amount of the electrical emnergy
through the circuit from said auxiliary gen-
erator that will successfully control the en-
tire output of electrical energy from the al-
ternating dynamo, and the rheostat itself may
be constructed of comparatively-small dimen-
sions.

In my regulator only one adjustment of the
parts to attain the electromotive force is nec-
essary and the elements act positively after
such adjustment has been attained. The
regulator operates as a safeguard to the dy-
namo against sudden overloading thereof and
there are no electrical contacts necessary to
be made or broken, as with solenoid devices.
The regulator requires a minimum amount
of attention, and all its working parts are ad-
justable to compensate for wear. In case of
accident to any of the rotative elements of
the regulator or burning out of the field-coils
of the induction-motor the rheostat may be
adjusted by hand, thus avoiding an inter-
ruption of the service. In case it becomes
necessary to adjust the rheostat member, as
inthe eventof the disability of theinduction-
motor or the centrifugal governor, the exten-
sible spring-link 95 should be diseonnected
from the shiftable arm or lever of the rheo-
stat and the eclamping-nut 90 should be tight-
ened on the spindle of the fulerum 88 suffi-
ciently to hold the shiftable arm or lever in
any position to which it may be adjusted,
thus preventing the arm or lever from being
jarred out of position and affecting the serv-
ice. This is important, because the lever
or arm is mounted to traverse the face of the
resistance-box and the scale with minimum
of friction between the parts. It will thusbe
evident that the induction-motor may be ar-
rested at any time independent of the dy-
namo and the current in the working circuit
if it is necessary, owing to disarrangement of
the automatic elements of the regulator sys-
tem, and this action does not involve any in-
terruption to the service.

The shiftable arm or lever, which traverses
the face of the rheostat and the scale thereon,
indicates at all times the total amount of
work performed by the alternating dynamo,
and my regulator is applicable to all systems
and voltages employing alternating currents.

To protect the working parts of the auto-
matic regulator, I employ a transparent in-
closing case 101, preferably of glass and ar-
ranged to rest upon the base 13, and when it is
necessary to lift this inclosing case for access
to the parts of the regulator system said case
is guided by the guard-rods 102, which are
suitably attached to the base.

In Fig. 13 of the drawings I have repre-

sented another type of rheostat, in which a

liquid resistance is employed between the

‘cathode 103 and an anode 104, to which are

connected, respectively, the two conductors
of the shunt-circuit leading to the field-coils
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of the auxiliary generator. The anode 104
is preferably in the form of a carbon peneil,
which is attached to a vertically-adjustable
and non-corrosive carrier that is designed to
be mechanieally connected with the arm 70
forming one of the connections to the centrif-
ugal governor. The eathode is in the form
of a flat metallic plate arranged on the bot-
tom of a glass jar or vessel 103, which is
adapted to contain the liquid resistance, and
to the upper head of this vessel is secured an
insulating stufling - box 106, through which
theanode-carrier isadapted to play vertically.

In Tig. 13 of the drawings is represented
the preferred form of the joints between the
weighted governor-arms and the rotary mo-
tor-armatureand the linksand weighted arms
of the governor. The lugs 24 of the arma-
ture-spider each has a conical-pointed steel
pin 106 to fit in conical recesses of bushings
107, that are secured in the arms of a forked
extremity of each governor-arm 51. The
links 53 of the governor are forked to sus-
tain the bushings 108, that receive the con-
ical ends of the steel pins 109, which are
shrunk or otherwise secured in the governor-
arms 51. This form of the joint reduces the
friction to a minimum, and said joint retains
the lubricant for a considerable length of
time.

Changes may be made in the form of some
of the parts while their essential features are
retained and {he spirit of the invention em-
bodied. IIence I do not desire to be limited
to the precise form of all the parts as shown,
reserving the right to vary therefrom.

Having thus deseribed theinvention, what
I claim is— »

1. In an automatic dynamo-regulator, the
combination with a main working eircuit, an
auxiliary exciting-generator in eircuit with
the fields of the dynamo, and an induection-
motor in a shunt from the main eircuit, of a
rheostat having its resistance and shiftable
element in circunit with the fields of the aux-
iliary exciting - generator, and a governor
mechanism connected with the induetion-mo-
tor and the shiftable element of the rheostat,
said governor mechanism and the rheostat
arranged tobreak the regulator-circuit to the
auxiliary exeiting-generator under abnormal
load of the main eircuit, substantially as de-
seribed.

2. In an automatic dynamo-regulator, the
combination with a main working circuit sup-
plied from the dynamo, an auxiliary exciting-
gencrator in ecircuit with the fields of said
dynamo, and an induction-motor in a shunt
from the main circuit, of a regulator-circuit
connected in series with the fields of the aux-
iliary exciting-generator, a rheostal having
its resistance and the shiftable element in
said regulator-circuit, and a governor mech-

anism having its revoluble element carried

by the motor-armature and its slidable ele-
ment connected mechanically with the shift-
able clement of the rheostat, said governor

mechanism and the rheostat arvranged to
break the regulator-civeuit to the auxiliary
exciting-generator under abnormal load of
the main ¢ireuif, substantially as described.

3. Anautomatic dynamo-regulator embrac-
ing an induction-motor in a shunt from a
working cireuit, a rheostat having an insu-
Iated segment and arranged with its resist-
ance and shiftable element in a circuit in-
cluding an auxiliary exeiting -generator, a
centrifugal governor mechanism controllable
by the induction-motor, and a sectional link
having its members controlled by a spring
and connected respectively with a slidable
element of the governor mechanism and the
shiltable element of the rheostat, substan-
tially as deseribed.

4, In an automatic dynamo-regulator, the
combination with an induction-mnotor, a cen-
trifugal governor mechanism and an auxil-
iary exeiting-generator, of a rheostat having
its resistances and shiftable arm in cirveuit
with the field-coils of the exciting-generator
and also provided with an insulated section
in the path of the shiftable arm, and with a
removable device forarresting the movement
of said shiftable arm before it reaches the in-
sulated section in said rheostat and suitable
mechanical connections between the governor
mechanism and the shiltable arm of the rheo-
stat, substantially as deseribed.

5. Anautomatic dynamo-regulatorembrac-
ing an induction -motor in a shunt from a
working eircuit, a centrifugal governormech-
anism, a rheostat provided with an insulated
segment and having its resistance and shift-
able element in a circuit with the field of an
auxiliary exciting-generator, a rock-shaft
having yieldable link connections with a slid-
able element of said governor mechanism, and
a sectional spring-actuated link between the
shiftable elementof the rheostat and the rock-
shaft and operable by the expansive action
of its spring to normally force the rheostat
element toward the insulated segment, sub-
stantially as described.

6. In an automatic dynamo-regulator, an
induction-motor comprising a relatively-sta-
tionary carrier which sustains the field-coils,
and a revoluble armature, said carrier being
adjustable with the field-coils relatively to
said armature, in combination with an auxil-
iary exciting-gensrator, and a governor mech-
anism controlled by the armature of the in-
duction-motor, substantially as deseribed.

7. In an automatic dynamo - regulator, a
brushless induction-motor comprising a ro-
tatable armature and a carrier which sustains
the field-coils eoncentric with said rotatable
armature and is adjustable relatively there-
to for varying the area of the field-coils ex-
posed to the revolving secondary element on
said armature, in combination with a shunt-
cireuit connected with said field-coils of the
induection-motor and with a primary circuit
supplied with energy from a dynamo, a gov-
ernor mechanism, an auxiliary exciting-gen-
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erator; and arheostat controlled mechanically
by said governor mechanism and included in
cireuit with the auxiliary exeitin g-generator,
substantially as deseribed. :

8. In an automatic dynamo-regulator, the
combination of a tubular column supporting
a tubular motor-spindle, an induction-motor
having its rotary armature sleeved upon said
spindle and its stationary field-carrier sup-
ported on the spindle in operative relation to
said armature, a shunt-circnit having certain
lengths of its conductors carried through the
hollow column and spindle and attached to
the field-carrier for connection with the coils
of said induction-motor, a governor mechan-
ism, a rheostat mechanically connected with
said governor mechanism, and an auxiliary
exciting-generator having its field in cirenit
with the resistances of the rheostat, substan-
tially as described.

9. In an automatic dynamo-regulator, the
combination with a column, an induction-mo-
tor supported thereby and a governor mech-
anism having its weighted arms carried by
the rotary element of theinduction-motor and
a slidable collar guided by the column, of the
rock-shaft having a link.connection with the
slidable governor-collar, an arm attached to
said rock-shaft and a spring-controlled ten-
sion-rod operatively connected with the gov-
ernor-collar, another spring-controlled ten-
sion-rod connected with the arm of the rock-
shaft,and a rheostat having its shiftable arm
or lever mechanically connected with the
rock-shaft, substantially as described.

10. An automatic dynamo-regulator em-
bracing an induction-motor in a shunt from
a working cireuit, a rheostatincluded in a cir-
cuit with the field of an auxiliary exciting-
generator, a centrifugal governor mechanism
controllable by the induction-motor, a rock-
shaft having arms, spring-rod connections be-
tween one arm of the rocl-shaft and a slidable

element of the governor mechanism, and a
sectional spring-controlled link connecting
the shiftable element of the rheostat with said

‘rock-gshaft, substantially as described.

11. An automatic dynamo -regulator em-
bracing an auxiliary exciting - generator, a
rheostat in circuit with the field of said gen-
erator, an induction-motor comprising an ar-
mature revoluble on a fixed axis and a ghift-
able field normally in a stationary operative
relation to the armature, and said motor in-
cluded in a shunt from a working circuit, and
agovernor mechanism controllable by the mo-
tor and connected with the shiftable element
of the rheostat, said motor having its field
shiftable relatively to the armature without
derangement of the elements of the regulator
system, substantially as deseribed.

12. In an automatic dynamo -regulator, a
rheostat comprising a base carrying a series
of resistance-blocks and an insulated or dead
segment at one end of said resistance-blocks,
a shiftable arm mounted pivotally on said
base and provided with manually - operative
means by which it may be clamped firmly in
its adjusted position, and a contact-shoe sup-
ported by the shiftable arm to traverse the re-
sistance-blocks and electrically connect with
the fulerum of said shiftable arm, in combina-
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tion with an auxiliary generator having its .

fields connected in cireuit with the resistance-
blocks and fulerum of the shiftable arm, an
induction-motor and a governor operatively
connected with the induction-motor and the
shiftable arm of the rhieostat, substantially
as described.

In testimony that I claim the foregoing as
my own Lhave hereto affixed my signature in
the presence of two witnesses.

GEO. 8. NEELEY.

Witnesses:
WM. BRAZEALR,
Herex J. BoorH,
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