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To all whom it may cORCeriy:

Beit known that I, EbwARrD H. AMET, a cifi-
zen of the United States, residing in Chicago,
~ in the county of Cook and State of Illinois,
- 5 have invented a new and useful Improvement
~ in Electric Steam-Governors, of which the ol-
lowing is a speeification. '

The object of this invention is te provide g
positive and accurate means for antomatically

10 adjusting the speed of the driving-motor io.
the amount of current or electrical energy re-

quired.

~ The present invention consis{s in combining
with the valve or device which controls she
13 speed and power of the motor a centrifugai

covernor and a secondary-governor mechan-
ism controlled by an electro-motive -device:
actuated by the current produced,which see-.

ondary governor mechanism bhas a ylelding or
20 spring eonnection with the valve-stem, so that
the centrifugal governor may, in case of acei-
dents, control the valve and malntain the noe-
mal speed of the engine. The secondatry-gov-
ernor mechanism is also arranged or adjusted
25 to open the valve to only a certain preseribed
extent, after which limit is reached the vaive
is under the sole control of the centrifugal
covernor. 'T'he centrifugal governor operates
to regulate the speed of the engine to the work
30 required of it within certain limits; but the

valveisoperatedto regulatethespeed oftheen-
 gine, and the dynamo driven from the same, to

the requirements of the electriccurrent gener-

ated by the dynamo, by means of an ordinary
35 electro-magnet connected with the external
cireuit, the armature-lever of which carries on
opposite sides of it$ pivot a pair of irretion-
oears, constantly driven in opposite direc-
tions, one or the other of which is brought 1n

40_contact with and operates the valve-stem-mov-

ing mechanism, according as the armature-
lever is elevated: or depressed by a-decrease
~ orincrease in the force of the current. When
the required current is being generated by the

45 dynamo and the armature-lever occupies its

normal position, neither of the frictions touch
. the valve-stem operating-whecl, and the valve
- of course remains stationary. DMotion 1s com-
municated from these two revolving friction-
so wheels to the valve-stem by means of an ¢x-
“ternally-threaded non-rotary sleeve,which fits

-

—

loosely on the valve-stem and abuts agalnst
eollars or stops above and below it secured
rigidly to the valve-stem, and which threaded
sleeve works in a threaded bevel-gear jour-

operated by the friction-wheels on the arma.
ture-lever. A spring is inserted between the

on the valve stem to prevent any sudden or
jumping movement, and by 1its- compression
nermit the valve-stem to respound to the cen-
trifugal governor. 'The connection between
the valve-stem and the ecentrifugal governor
ig such that when being depressed by opera:
gien of the threaded gear and sleeve the cen-

srifugal governor will not impede the move-
~menbr-ond thus notonly the veatrirugal gov-
_ernor, but the mechanism set in motion by the
slectro-magnet, can independently control the
movement of the valve-stem. The latterserves
to alter the speed of the engiue and dynamo
s0 correspond to any material change in the
amouni of eurrent required, oceasioned, for
example, by the lighting or extinguishment of
some or all of the lamps, or other cause which
inereases. or diminishes the resistance of the

is set or adjusted to tnke effect only when the
speed of the engine iz increased above thab
required to produce the curranf necessary to
maintain the whole number of lamaps, asin i
case of an accidental breaking of the circuit,
in which the engine would ‘" run away’’ but for
the centrifugal governor. Thethreaded slecve
is made of a limited length, or its threaded
portion is Hmited so that it will only operate
1o raise the valve to a certain and limited ox-
tent, after which limit is reached the valve 1s
nnder control of the centrifugal governor
alone. As the valve-stem slides freely throvh
the threaded sleeve, and as the coni- ~fion He-
tween the threaded sleeve and the vi. :
is through a compressible spring, the ¢ ntrif-
ugal ecovernor may act whenever called into
play, and all that is required to completely
disconnect the electrical part of the governor
and leave the engine under the sole control
of the centrifugal governor is to simply re-

the pair of friction-wheels on the armature-

]e"f‘lel‘l '

naled. on 4 Et-m;ionary-bmcl{eb, and which 18

external circuit; and the centrifugal governor

. .

re-stoom:

threaded sleeve and the upper stop or collar
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move the belt whieh communicates motion to 100



engine in the usual way.
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s theaccompanying drawings, which form
a part of this specification, and in which
similar letters of reference indicate like parts,
IMigure 1 is a side elevation of my invention.
Figs.. 2 and 3 are vertical sections taken
through the valve-stem, the former being en-
larged; and Fig. 4 is a plan view looking
down from a line taken just above the eiec-
trical-governor mechanism. |

In said drawings, A represents the valve
of an ordinary steam-engine or other motor;
B, the valve-stem, and € a centritugal gov-

Al

eruor, which is or may be of any usual or

well-known constructiow:
(' ¢ are bevel-gears, and  a driving-pul-

ley on the shaft ¢, through which the centrif-

(03

ugal governor receives its motion from the ;

These parts are
mounted on a standard, €%, which may pref-
erably be secured to the head-plate A’ of the
valve A. | o

1) is an electro-magnet connected with the
external - cireuit terminals D' 1Y of the dy-

- namo-machine, so that the eurrent generated
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by the dynamo will pass through the coil of
this maenet and energize its core d.  The ar-
mature lever d is pivoted by a pin, 4% to the
brackeét O on which the magnet 18 mounted.
Suitably journaled on this armature-lever, on
opposite sides of its pivot, are a pair of dou-
ble-cone friction-wheels, & d', which are con-
stantly driven in opposite directions by a pair
of Intermeshing gears, & &', operated by =
gear, d', on & shaft, d*, through the gears
d" and pulley d", which may preferably re-
ceive its motion by a belt, ¢, from the driv-
ing-shaft ¢ of the centrifugal governor. 'T'he
force of the magnet on the armatuare-lever 1s
counteracted by a spring, d, the tension of
which 1s adjnsted by means of a serew, d o
just balance the force of the magnet and hold
the armature-lever 1n ils proper or horizontal
position when the normai or required carrent
is being generated by the dynamo; but when
ihe amount of the current happens to be for
any cause increased above its normal amouny;
the magoet will depress the armature- lever,
thus nalling the friction-wheel &’ into contact
with thie grooved wueel H; and when the cur-
rent, on the other hand, fidls below 1ts normal
amount, the spring ” ralses the armature-
lever, titus bringing the other friction-wheel,
d*, mto contact with the grooved iriction kK,
thas moving the valve-stem in the opposite
direction. ‘Theshaft B, to which the grooved
friction-whee!l 1 is secured, 18 journaled 1n
suitable bearings on the standard ) and
carries on its opposite end a beveled gear, I,
which meshes with an internally-threaded
hollow beveled gear, I, journaled in the
bracket ¥, which is secured to the stand-
ard (. |

- Titting loosely on the valve-stem B Is an
exteriorly-threaded sleeve, 6, which works in
the threaded gear I, and which is held in po-
sition longitudinally on the valve-stem by
stops or collars O &%, rigidly secured to the

€13
i3

valve - stem above and below it. A coiled
spring, O, is inserted between the end ol the
threaded sleeve & and the upper collar, ¥, so
that by eompression of said spring the valve-
stem may respond to the centrifugal governor
and to raise the valve-stem. The threaded
sleeve b 1s prevented from rotation by an arm
or projection, 4%, the end of which fits in a
vertical slot or groove, f, in the bracket L.
The sleeve b, or, ratner, its threaded portion,

is of limited length, so that it will operate to

raise the valve-stem only to a certain pre-
seribed extent, after whieh 1imib is reached
the further revolution of the. beveled gear ¥

- will of course have no effect unon the valve,

swhielr will then be under the sole control of
the centrifugal governor.

The upper end of the valve-stem 13 rests
loosely in the vertically-moving socket-piece
B’ of the centrifugal governor, so that when
the valve-stem is being depressed by action
of the threaded sleeve & and revolving nub

- It the eentrifugal governar will not impede
When the:

tiie movement o1 the valve-stem.
friction - wheel ¢ on the armatare-lever 18
pressed against the grooved friction-wheel I
by reason of an increase in the current gen-
erated, it causes the threaded gear If to lower
the sleeve 0 and valve-stem B, thus diminish-
ing the st pply of steam to the engine and low-
ering its speed and thatof the dynamo driven
by it until the current reaches its normal
amount, when the spring d" restores the ar-
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mature-lever to its orviginal position, and the

friction-wheel X and threaded gear I' of course
cease revolving., Thie moment the speed of
the engine and dynamo are thus adjusted to
the new condition of the current, 1t then
serves to compensate for any minor changes
in the work and to maintain the speed of
the engine and dynamo at its new or altered
rate. In case an additional light is turned on
in the circait or for other cnuse 1ts resistance
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is inecreased, the current 1s ¢f course weak-

ened. and the sprionge d¥ will then foree up the
. 7 ; < }.

armature-lever, and thus press the other friu-
tion - wheel, d', against the friction - wheel 1,
and consequently revolve the threaded gear

It in the opposite divection and raise the

valve-stem, thus inceeasing the speed of the
engine and dynamo until the current 1s re-
stored to its normal amwount, when the core d
will pull the armature-lever back to its origi-
nal position.  In this way I malke use of the
electrical part of the governor to compensate
for any changes in the resistance of the eir-
cuit—rthat 18 to say, to increase or decrease

the current generated to the requirements

of the cireuit, as some or all of the lights are
lighted or extinguished, or other changes oc¢-
car, and at the same time leave the engine
under the {ull control of the centrifugal gov-
ernor, in case of accident, to maintain the en-
gine and dynamo at the normal speed.

The double-conce frietion-wheels on the piv-
oted lever, in connection with the V-grooved
friction-wheel I, enables me to reverse the
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movemeny oiorchange thevalve-stem byavery
pivoted lever., The
apparatus 18 1or this reason capable of 3 very
Lice adjustment, and will respond quickly and
accurately to very slight changes in the cur-
rent, |

i claim— | - |

1. The combination, with a valve-stem, of
a centilfugal governor having a loose connec-
tion with said valve-stem, so that it may be
moved independent thereof, mechanism for
operating the valve-stem having a vielding or
spring connection therewith, and an electro-
wagnet actuated by the current produced for
patting said mechanism in operation, substan-
tially as specified. |

2. The combination, with the valve-stem, of

a centrifugal governor, and a secondary-gov-.

érnor mechanism put in operation by an elec-
tro-motive device aetuated by the current
produced, said secondary-governor mechan-
ism having a yielding or ¢pring econnection
with said . valve stem, substantially as speci-
fied, | | |

3. The combination, witha centrifugal gov-

ernor, of a valve-stem actuated in oue direc-

tion thereby, but not in the other, a SPring
for moving the valve-stem in the opposite di-
recilon, and a secondary governor controlled
by an electro-motive deviceinthe enrrent Pro-
duced,connected with the valve-stem through
sald spring for moving the valve in one direc-
tion, and rigidly with the valve-stem {nr mov-
ing it-in the opposite direction, sulsinutially
a8 specified. | -
4. Lhe conibination, in a motor, of its speed
or power regulating stem, with a centrifueal
governor, aud a secondary goverinor actuated
or seb In operation by an electro-motive de-
viee in the eurrent produced, said secondary

governor having a-yielding or spring connee-

tion with said regulating-stem te move it in
one direction, and a fixed connection .in the
opposite direction, substantially as specified.

i

0. 1The combination of a valve-stem with a

centrifugal governor, a non-rotary externull Ve
threaded sleeve fitting loosely on sard stem,

SLops or collars secured to said valve-stem to
limit the movement of said sleeve thereon,
spring between one of said stops and said
steeve, an internally - threaded hollow oear
working on said sleeve journaled in 2 station-
ary bearing, a piveted armature-lever pro-
vided with oppositely-driven gears on each
side of its pivot, and gears or mechanism for
communicating the motion of one orthe other

-_— T

Qe

| of said oppositely-driven gears to said inter-

nally-threaded hollow gear, substantially as
specified. | e
6. The combination,with valve-stem B, pro-

vided with-shoulders or collars ¥ 2, of exter-

nally-threaded sleeve b, spring &%, internally-
threaded hollow gear F, an electro-motive de-

vice, and mechanism putin operation by said

electro-motive deviee for revolving said in-
ternally-threaded gear in opposite directions,
substantially as speécified.

60

7. T'he combination,with a centrifugal gov- -

ernor, and a reciprocating valve- stem fit-

ting loosely in the movable socket-piece of

said governor,of an externally-threaded sleeve

fitting loosely on said valve-stem,aspring-con-
nection with said valve-stem above and a fixed
connection below said sleeve, and means for
imparting motion in opposite directionstosaid

threaded sleeve from aiy electro-motive device.

substantially as specified. |

8. The combination,with the valve-stem, of
a friction-wheel adapted to revolve in either
direction, mechanism for communicating mo-
tion. iromm said friction-wheel to said valve-
stem, a pivoted lever provided with a pair of
oppositely-revolving friction-wheels on oppo-
site sides of its pivot, mechanism for driving

said friction-wheels, an electro - magnet for

tilting said lever in one direction,and a spring
or its equivalent for tilting it in the opposite
direction, one of said oppositely - revolving
Irietion-wheels engaging sald valve - stem op-
erating-wheel when said lever Is raised, and
the other when depressed, but neither engag-
ing the same when said lever remains in its
nermai position, substantially as specified.

9. The combination, witha centrifugal gov-
cruor, of a valve-stem, a sleeve fitting loosely
on said valve-stem, a yielding connection or
spring to prevent or limit its longitndinal
tnovement on said stem, and an electro-mag-

net connected with said sleeve, substantially

as specified.

10. The combination of a centrifugal gov-
crnor with a- valve-stem provided with stops
or shoulders I’ 0?, spring ¥, sleeve b, having a
limited serew-threaded portion .and threaded
gear I, and a secondary-governor mechanism
controtled by an electro magnet for operating
satd threaded sleeve and gear, substantially
(L8 Spectfied. | ~ |

| EDWARD H. AMET.

Witnesses: . | |
Ho M, MoNpay,

JOIN W, MUNDAY.
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