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To all whom it ma 1 concern :

Be it known that I, Epwarp H. AMET, 2
citizen of the United’ States, residing at Ta
Grange, in the county of Cook and Smte of
Illinois, have invented certain new-and useful
Improvements 1n Electrical Governors for
Steam-Engines, of which the following is a
full, clear, concise, and exact description, ref-
erence being had to the accompanying draw-
ings, forming a part of this specification.

The object of my invention is the applica-
tion of an electrie ecurrent to a steam-motor 1n
such manner and through such devices as
shall automatically control the supply of steam
thereto, and thus regulate the speed of the
motor, so that its operation will be smooth

and at all times 1n accordance with the labor-

it is performing, and so that changes in the
amount of labor required of the motor and the
effects of such changes thereupon shall in
themselves produce the desired. action of the
electric current. With this object in view 1
employ an electric solenoid, the yieldingly-
supported movable core of which 1s connected
to an independent motor, which controls the
supply of steam to the main motor, somewhat
in accordance with the principle of construc-
tion and operation set forth in my Letters Pat-
ent No., 292,397,

In this instance I employ a secondary inde-

pendently-supplied steam-motor for regulat-
ing the supply of steam to the main or pri-

mary motor, which latter, in this instance, 1S
utilized to opemte 2 dvnamo from which a

current of eleetricity 18 derwed and conducted

to the solenold for its Opemtlon, and my in-
vention consists, broadly, in this- combined

co-operative arrangement of the principal ele-

ments mentioned. |

My invention also consists in certain fea-
tures of construction, in the separate devices
employed, and 1n their combination and co-
operative arrangement, as hereinafter fully
deseribed, and qpemﬁeally set forth in the
claims.

Referring to the drawings forming a part

-hereof, in which like letters of reference 1ndi-

cate like parts in all the figures, ¥igure 1 18 a
side elevation of a steam-motor provided with
my improved electrical governor, Fig. 2 18
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tached and Fie. 3 is a similar elevation of a
side 'Ld]‘LCBIlt to that shown in Fig. 2.

- A represents a steam-generator, which may

be of any desired type; B, a stemm -motor, also

of any desired type; C, 2 dynamo, which 18
connected by any suitable means—as & belt,
C'—to the main motor, so as to be operated
thereby to produce a current of electricity

- which is directed by the conductors C* € to

the solenoid D. I is any suitable supply-
pipe valve, preferably of that class known as
‘““‘balanced,’’ and it may be located at any
point between the motor and the generator.
In this instance it 18 secured to the steam-
and the main supply-pipe B® extends
from the valve to the generator, as shown, and
may, 1f desired, be pr ovlded with an ordmary
stop cock or v tlw, 13",

As thus far descl 1b(,,d 1t will be apparent
that the speed of the motor I3 may be varied,
when the valve 13’ is open, by opening to a
oreater or less extent the valve B/, to vary the
quantlty of steam passing themthroucrh to the
motor. This variation of supply is produced

by raising and lowering the valve, and forthis

purpose its stem b 18 Screw-threaded at that

6O
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portion outside of the usunal stuffing-box; and

upon the exposed unthreaded portion of the
stem there may be, as shown, a sleeve or

any snitable fixer support. |
A standard,B,is formed on or may besecured
to the top of the valve; or 1t may be formed
on or secured to any desujed part of the mo-
tor, for the purpose of supporting the solen-
oil and the intermediate co-operative mech-
anism. To the standard is secured a bracket,
b*, forming a bearing for a nut, b, adapted to
ﬁb the thread of the valve- Stem, zmd connect-
ed to or formed as a part of a bevel-gear, 0.
The nut is so mounted in the bracket that the

rotation of the gear in one direction causes

the nut to raise the stem and valve, and, when

rotated in an opposite direction, to lower the
stem and valve, a collar, %, secured to the nut

below the bracket serving to prevent its be-
ing raised out of its befern in the bracket.
A bevel oear, U', meshes Wltll the gear 0°, and
18 mounted 011 the shaft e of a stemn fan K,
which, 1n this instance, COHSlStS of a disk ]sz-

an enlarged side eleva,tlon of the governor de- | Ing radial vanes or blades ¢, and mounted

S0

‘guide, ¥, (see Fig. 2,) on a rod, b’ secured 130 ..
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vigidly upon the shalt and inclosed in a case 1 core against the tendeney ol neurrent to draw

having in its peripheral or other shaped edge
walls two oppositely-located ports, ¢* ¢, and
m its outer side wall an exhaust port and pipe.
¢'.  The case is secured to the standard by
lugs ¢’; or it may be, if desired, formed in one
piece with said standard. Oppositely-located
supply-pipes ¢ ¢ connect the ports ¢ ¢, ve-
spectively, with similarly relatively located
ports ¢ ¢' in the walls of a steam chest or valve,
If, which in this instance is supported by a
bracket formed thercon, and seeured to the
top of the standard B'. If desired, the steam
chest or valve may be formed integral with
the case ot the steam-fan, and the ports ¢* ¢
and pipes " ¢ may be formed in or on the
cdge walls of the case by using suitable cores
in casting the same, as is usnal in Auid-motor
construction. ‘T'he inner ends of the ports ¢
¢'are arranged in different horizontal planes,
so that the piston-head f, being of proper
length or thickness, may close both ports
when in the position shown, or close one only
of said ports when elevated or depressed
1t may be by means of the connection of
piston or stem j” to a suitable lever, (i, prop-
erly supported, and having an arm thereof

connected to the movable core TY of the golen-

old. The valve I is provided with a sup-
ply-pipe, I, connecting it with the steam-
generator A, orit may be with the supply-pipe
13%, at a point intermediate the valve B and the
generator, or forming any other conneection,
30 as to provide a supply of steam unaffected
by the said valve B'. Now, it is apparent
that 1f’ the pisten f he clevated, so as to open
the port ¢ and close the port ¢’ steam will op-
crate the fan 1% by entering the port ¢ and
cause 16 to revolve from left to right, (see

Fig. 2,) and by means of the bevel-gear 7 7 |

the stem b of valve I will be lowered, and
thus the supply of steam to thie main motor
will bediminished and itsspeed accordingly re-
duced,while if the piston /" be depressed steam
will be conducted to the fan through the op-
posite ports * ¢, and it will be revolved in
the opposite direction and cause the gear to
rotate the nut so as to elevate the stem b, and
thusinereasethesupply of steam to the motor,
and accordingly the speed of the same. In
this instance the piston or stem / may be re-
dueed 11 thickness at a point, 72, between the
valve and the lever (i, 80 as to render it elas-
tic and thus adapted to the curvilinear move-
ment ol the end of the lever, and saild lever is
pivoted to abracket, ¢, securedto the solenoid,
while 1ts longer arm is pivoted in a slot in the
core, as shown, and extends beyond the same
and made to receive a threaded bolt provided
with a nut, ¢/, which may be adjusted to de-
termine thelimits of the movements of the core
in such manner that the piston £ may be also
confined 1in its movements, so as to perform
the desired functions. A coiled spring, g
bears against & nut, ¢, on the holt and agalinst

F
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the same within the solenoid.

Binding-posts ¢ ¢ are provided {or suitable
condunetors, U U, for the positive and ncga-
tive of a currvenb produced by the dynamo C,

- and as the strengbh of said current is depend-

ent upon the rapidity of the rotation of the
dynamo, and this rapidity of rotation is de-

pendent upon the rapidity of the operation of

the motor, 1t evidently follows that when, by
reason of an inereased load upon the motor or
a [alling below the normal guantity of the sup-
ply of steam to the same, the core israised by
the spring against the now weakened current,
the piston f is depressed, the port ¢ closed, the
port ¢' opened, and steam from the pipe I i
condueted to the fan through the port ¢, caus-
g it, as an intermediate independent motor,
to revolve the gears O (°, so as to raise the
stem O of the valve B and thus increase the
supply of steam {rom the generator through
the supply-pipe B® to the main motor in suffi-

cient quantity and for a sufficient time until

the retarding cause is overcome; and when, by

reason of an opposite cause or combination of

causes, the rapidity of the operation of the

- uain motor 1sincreased beyond a normal rate,

a8 by a diminished load, the dynamo is like-
wise aifected, and produoces & current of in-
creased strength, withdraws the core within
the solenoid against the normally-adjusted
spring and lever, and through the described
means steam 18 conducted to the opposite side
of the 1ntermediate motor, and it eflects the
lowering of the stem o of the valve B until the
main motor 1s brought to a normal speed.
Aldthough 1 have particularly described the
construetion of the steam-fan employed as the
mdependent intermediate motor in thig in-
stance, I do not wish to be nunderstood as lim-
1ting my invention in other respects to the
use of a motor having such described con-
struction; but L may substibute therefor a re-
ciprocative steam or electric motor, or any
sultable devices adapted to be operated Dby
steam or clectricity, the gist of this particular
teature of my invention being the use of an
independently supplied and operative steam-
motor.
construction in the means for connecting the

Solenoid toanintermediate independentsteam-

motor and to the maln motor, and in all re-
specets, so far as detalls of construction arve eon-
cerned, I may vary them to any extent and to
any manner within the skill of persons con-
versant i the construction of electvrical and
steam operated mechanisms,

Having described my invention and its op-
cration, what I claim as new, and desire to
secure by Letters Patent, is—-

1. The combination of a main and a second-
ary stcam-motor, the latter provided with o
controlling-valve comprising a cylinder, an
upper and a lower opposite port, and a piston

- arranged to cover eithier or both of said ports,

the solenoid, so as to yieldingly support the | with an mdependent supply-pipe for each mo-

=0, also, I may vary the details of
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tor, and with a solenoid directly connected to |
-said valve of the secondary motor, and electri-

cally connected with a dynamo driven by the
main motor, the secondary motor being achpt-
ed to 0011131*01 the steam supplied to Lhe main
motor, substantially as specified.

2. In an apparatus comprising a main mo-
tor, a dynamo operated thereby, a solenoid in
circuit with said dynamo, and a secondary

motor, -the combination, with said solenoid

and with said secondary motor, of a supply-
valve comprising a chest or valve body hav-
ing opposite porfs in different planes, and a
valve or piston head adapted to cover either
or both of said ports, substantially as shown

~and described.

20

23

20

3. The combination of a main steam-motor,
an independent rotary steam-invotor provided
with oppositely-located ports, and a valve
having separate connections with each of said
ports, with a solenoid connected with said
valve and with the valve of the main motor,
substantially as speecified.

4. The combination of a gov erning-valve of
a steam-motor, the stem of which is screw-
threaded and p1 ovided with a nut, with an
independently-supplied steams- m0t01, a suita-
bly-conuected solenoid, and mechanism for
rotating said nut in opposite dnectlons, as
Spemﬁed

5. The combination of the valve B, stem 0,

-gears U D', and motor X, with the solenoid D,
substantially as shown and deseribed.

ﬂ

h ﬂ‘ulde b, bracket b°, nut b*, gear 0, and collar

'

The combination of the valve B, stem b,

35
b“ with an eleetucally governed motm sub-

Stantlally as shown and described.
7. The combination of the valve B, standard

B*, and motor E, and solenoid D Suppm ted on

the standard, substantlallv as shown and de- 40
scribed.

8. The combination of thevalve I3, stmdmd
3%, motor E, and solenoid D, Sllbstalltlally as
Shown and described. |

9. The combination of the motor K, pipes e’ 45

¢ I, valve I, and solenoid D, substantially
as shown and described.

10. The combination of the motor ]] having
ports ¢* ¢, valve ¥, having ports ¢’ ¢, pipe
I, piston f, and solenoid D, SuDSmHEially as 50
shown and described. -

11. The combination of the valve X I‘ piston

f, elastic stem f', lever (, and solenoid D,

substantially as shown and’ described.

12. The combination of the valve F, stem 1, 55
lever G, bracket g, core D', spring J , a,nd a,
bolt prowded with ELdJUStlI]G-llutS g g , sub-
stantially as shown and described.

In witness whereof 1 have hereunto sub-
scribed my name. |

EDWARD H. AMET.

Witnesses:
WILLIAM J. DONLIN
FREDERICK S. _BARER
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