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CYRUS ROBINSO\T OF PITTSBURG PENNSYLVANIA ASSIG\TOR TO TIIE
' WES I‘INGIIOUSE MACIIINE COMPANY OF SAME PLACE.

MEANS FOR OPERATING AND GOVERNING ENGINES

| SE‘ECIFICATION’ formmg part of Letters "’atent No 656 373, dated August 21 1900
| Apphmtwn filed Nnvember 28, 1899 Serml No. 738,572, (No moﬂelf! -

10 a,Zé whom it may COTVCETTL: .
" BeitknownthatT, CYRUS ROBINSON, ac;ub_

ject of the Queen of Great Britain, resmmﬂ'
at Pittsburg, in the county of Alleﬂ*heny and

State of PennSylvama, have invented certain

new and useful Improvements in Means for

Operating and Governing Steam or other En-
‘gines, of which the followmﬂ' is a specifica-

| tlon 1eference being had theleln to the ac-

IO

companying drawnwc;
- In order to make my mventlon more clemly

understood, I have shown in the accompany-
-ing dmwmﬁs means for carrying it into prac-
“tical effect W1th0ut limiting myimprovements
in their useful apphcatlons to the particular |
construction whieh, for the sake of illustra-

tion, I have delmeated

20

the Valves

30

of the latter.
section, of the main cylinder and valve- -0p-
. e.ra,tmfr means.

In said drawings, I‘lﬂ'me 1 is a side view of

'so much of a steam-engine embodying my in-

vention as is necessary to an understanding
Fig. 2 is a side view, partly in

Fig. 3 18 an elevation of the

valve- contl olling ‘%heel or drum. IKig. 4 is a,
Jongitudinal sectmnal view, on a 131 oer scale,
Showuw the valve- actuatmﬂ' means for one of
Fig. 5 1s a dlafrmm 1llustrating
the electric "*1rcmts and connectwns

the adjustable brushes. Fig. 7 is a perspec-
tive view of one of the br ushes mth its ad-
justable holder.

| Referlmg to the drawings, 1 indicates the

engine-frame, 2 the main bhdft, and 3 the cy 1-
mdel

I have chosen for illustration of l:he inven-

"~ tion an engine of the Corliss type; but it will
- be understoed that my improvements are a,p-

40

ing exhaust- walves

plicable to other forms of engines.

4 and 5 indicate the inner :;md outer steam-
admission valves, and 6 and 7 the correspond-
All of these valves may
be constructed in any suitable or well-known

‘manner and formed with ports couesp{mdmﬂ'

with the ports of the steam-chest adapted to
proper]y perform the functions of admitting

“and cuttingoff and allowing the exhaust of lshe

steam when properly actuated - 'While these

“valves may be of the slide or wudlron type

without departure from my 1uvent10n which

relate% prmmpftlly to the means for actuatmw. )

- Fig. 6
is an end elevation of one of the suppm ts for

‘same.

' the.mlve I have 111ustmted them as of the

oscillating type, turning on axes parallel with

‘the engine-shaft in the usual boxes or seatsS.
piston and its con- 55

An 111ustra,t10n of the
nections with the enﬂ*me-shat‘t being unnec-

gssary to a debemptlon or understandmw of

my invention, they have been omitted.
Referring espeemlly to Fig. 3, 9 is a wheel

or drum keyed or fixed on the engine-shaft
| or otherwise connected with the l&ttel to ro-

tate therewith. 10 indicates a series of seg-

‘ments, of copper or good conducting materlal

for an electric eurrent mounted in or on the

drum and insulated flO]ll the latter cmd from
12 in-

each other by insulating material 11.
dicates conductmmseﬂ'ments also carried by

| the drum and 1nsulated from each other and

from their supporting means by material 13.

The segments 12 form a series couespondmft
with the series of segments 10 and are indi-
vidually connected electr ically each with one

of the segments 10 by wires 14. 'T'he seg-
ments 12 are preferably nanower than the
segments 10 or are otherwise suitably ar-

they compose shall be shorter than the series
formed by the
shall subtend a less angle. This, however,

is a matter of convenience forthe purpose of

‘obtaining a greater effect from a less move-
‘ment of the governing device hereinafter de-
The seﬂ*ments 12 are conveniently

seribed.
mounted u pon a lateml flange 15, formed on

or attached to the drum. 16 is a shoe of good
conducting mater ial and mounted on or car-
ried by
slide, under the control of the governmﬂ* de-
vice, along the surfaces of the series of seg-

‘ments 12, makmﬂ' electrical contacts with the
To fa,ellltate such contact, the seg-
‘ments are ar ranged with their f-surfa,ces alonﬂ'
which the shoe lb slides concentric with the
pivotal center 17 of the governing device, and

the eorrespondmo contaetlnn‘ surfa,ce of the
shoe is correspondingly formed.

which embraces the shoe 16 and 1is adapted
to move thelatteralongthe seriesof segments

segment 10—in other words;.

‘18isa ﬂ'ov—_..
erning -lever pivotally connected with “the |
dram 9 at 17 and having a slot or fork 19,

60

75
ranged so thatin proportion to their distance |
_from the center of the shaft the series which

80

the drum in such manner that it may
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12 in-aceor danee Wlth the mﬂvement of the
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- til the last segment is reached which is in |
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governor-lever. The latter has an
18 provided with a suitable controlling-spring
21. 22 23 indicate electrical contact-brushes
mounted in proximity to the periphery of the
drum 9 and adapted to make contact with
the same as the drum revolves.
tion of the surface of

which is touched by said brushes is insulated

indicates the normal direction of revolution
of the drum. - o

The steam-valves 4 and 5 each has an elec-

tromagnetic operating device in an electric
circuit which when completed includes one

of the brushes 22 or 23, a segment 10, a wire.
14, a segment 12, the shoe 16, and any suit-
-~ able electrical connection from thence to the

engine shaft and frame 1. Thislast connec-
tion may be, as shown, directly through the
metallic governor-arm 18, pivot 17 ,and drum
J. - As soon as the revolution of the drum

brings the first of the segments 10 in contaect

with the brush—say the brush 22—the.corre-

ments successively pass along the brush un-

electrical contact with, throu gh the interme-

diate parts already described, the shoe 16, .
and as soon as such last segment—for in-
stance, that at 10*—leaves the brush said-

valve will be closed and the steam cut off.
It will be observed that an increasing speed

~ of the engine will so influence the governor

40

45

centrifugally as to cause the fork 19 to grad-

ually change its position relative to the shaft
‘2. In‘'the position of the drum shown in Fig.,
3 such increasing speed will move the fork
and the shoe 16 toward the richt hand along
the series of segments 12, so that said shoe
one or more of

will pass out of contact with .
the segments at the ieft hand of said series.

The result of this will be to cut one or more :

of the segments 10, beginning with that at 102,

out of the electric circuit and cause the cut-off

As the speed of the
- engine is thereby decreased, the cut-ont seg-

to.take place earlier.

ments 10 are one after the other restored to

- the eleetrice circuit, and the length of valve

55

‘60

opening or length of time during which the
steam-valve remains open will be correspond-
ingly increased with

for the purpose eliminated.
- With the devices thus far
be combined any suitable
valve - operating mechanism.

- That por-.
the drum, however,
which is not occupied by the segments 10 and.

'said chamber shown at.36.
| another portion 37 of the valve, leaving be-
tween said valve portions an annular space
33, with which communicates a steam-duct:

suitable means into the
Fig. 4, opening the steam-duct 39 and port
33 and.closing the exhaust-passage 40. Steam.
1s ‘thereby admitted through the space 38
| around the valve into the cylinder 26, which

| moves .the piston 27 toward the steam-valve
an acceleration of the

engine. The desired speed for which the gov-
ernor may be set in any usual or preferred
manner, as by regulating the tension of the
spring 21 by a nut or nuts 29, may thus be
maintained and a great many expensive and -
complicated conn octlons heretofore employed.

described may.
magneto-electric
I have, how-.
ever, devised a special apparatus for this pur-
pose having certain advantages of construc-
tion and simplicity and certainty of opera- |

| eccentric ] t'ion, which I prefer to employ in connection
weight or extended weighted portion 20 and

with controlling-drum 9. According to this
part of my invention each of the steam-valves
4 and 5 and also each of the exhaust-valves
6 and 7 is provided with a fluid-pressure ac-
tuating device A, which in turn is controlled

In its operations by a magneto-electric ‘de-
{ vice B. Adescription of the means for operat-

L

ice for all four.

ing one of the valves will su

d | Referring especially to Fig. 4, 26 is a steam-
from the latter by material 24. The arrow

cylinder fitted with a piston 27 and piston-rod
28. The latteris connected with the valve by
any suitable meauns, so that the reciprocation

of the piston shall oscillate the valve—for
instance, by a rack 29, gearing with a toothed
segment 30, mounted on the valve-stem, Hig.

2. The eylinder 26 is fixed upon the cylin-
der or steam-chest of the engine .at a proper

and convenient point, as shown in the latter

figure. - 31 is a valve-chamber formed with

or bolted to the cylinder 26 and having fitted
{ within it-a hollow reciprocating valve 32. 33
18 the steam-admission port for the cylinder
26, which is controlled by )
the | means of its cylindrical portion 34. That
sponding steam-valve will be opened and will
remain open as the remainder .of said seg-

said valve by

part of the valve-chamber indicated at 35,
within which the portion 34 fits and recipro-
cates, is .smaller than the other portion of
In the latter fits

39, leading from the steam-chest of the en-

gine or other suitable source of supply. 40
18 an exhaust port or passage leading from
| the valve-chamber at such point that it is
adapted to be.closed or cut off from the cyl-
inder by the valve when the latter is in Pposi-
tion to admit steam to the cylinder 26, as

seen in Fig. 4. 41 is a passage by which the

inner end of the cylinder 26 communicates
‘with.the.source of steam-pressure, such as the

duct 39. When the time in the revolution

of the engine-shaft for the admission of steam
through one of the steam-valves—say the

75

8o

Qo

10C

IC§

IIO

valve 4—has arrived, the valve 32 is moved

by devices hereinafter described or other
position shown in

4 and turns the latter to admit steam to one

end of the cylinder 3. When the time for
cut-off has arrived, the actuating means of

the valve 32 releases the same, whereupon

the excess of steam-pressure in.the. space 38
‘upon the valve .portion 87 over that upon the
| portion 34 (the latter being of less area, as
| above described) will move the valve inward
to the left in Fig. 4 and cause the passage 39
to:be closed.and the port 33 placed in com-
maunication with the exhaust 40. The steam-
pressure on .the inner side of the piston 27

willimmediately move the latter to the right

| and cause the valve 4 to effect its-cut-off,

g
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While the inner or left-hand end of the cyl-

inder 26 is in constant communication with

a source of live-steam supply, such as the
steam-chest, or is supplied at intervals with

steam, as by a connection with the casing of
valve 4, it will be observed that the p1st0n 18

not balanced—that is to say, the area of the

piston-rod 28 is subtracted from the pressure-

surface of the left-hand side of the piston 27.

Therefore when steam is admitted at the
outer or right-hand side of-the piston, as al-

ready descrlbed the constant steam-pressure
on the 1eft-hand side will be overcome and
the piston moved to the left, notwithstanding
such constant steam-pressure. - It will be un-
derstood, however, that my mventmn is not

- confined to the use of Auid-pressure for re-

20

_30

of

turning the piston and effecting the cut-off

the valve 4.

- One form of ma,frneto electrw dewce for 8,0
tuating the V&lee 32 out of many which are

suitable for ‘the purpose is illustrated, com-
prising a solenoid-core 42, connected Wlth the
stem 43 of the valve 32 and adapted to be at-
tracted within a solenoid-coil44. Thecircuit-

wires 45 of the latter constitute a part of the
electric circunit above referred to in connec-
tion with the deseription of the controlling de-

vice shown in Fig. 3 and including the brush
22,

Similarly the circuit-wires 46 from the

—actuating means of the valve 5 ineclude the

35
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connection with the steam-valves..

eontrollmcr drum 9 through the brush 23. A
-diagram of the electrlcal circuits for all the
| Valves including the exhaust-valves, isshown

in Flﬂ‘ 5, in Whlch G is typical of any suit-
able eleetmcal generator connected at one

pole with the engine-frame at I’ and at the
other pole with one of the circuit-wires 45 and .

one of the circuit-wires 46,

The actuating means for the exhaust-valves
6 and.7 is similar to that already described in
Their cir-
cuit-wires are shown in FKig. 5 at 48 and 49,

leading at one end to the D*eneratm G and at.

their other ends to brushes 50 and 51. The
latter make contact with a conductmﬂ'-strlp

" 52 on thedram A or on a,ny other rotary sur-
- face turning in proper time with the engine-

shaft. Whﬂe the strip 52 is in contact with

the br ush 51 the exhaust-valve 7 is opened
to correspond with the opening of the steam-

~ valve 4 and will remain open until the strip

6o

52 leaves the brush., Similarly the countact

| |  of said strip with the br ush aO will open the
.55 .

exhaust-valve 6. =
It will be observed that t].us mvcntlou dlb-

penses with the eccentrics, wrist-plates, me-
~chanical releasing-gears, vacuum-pots, pen-

dulam-regulators, &c., common to Corliss and

otherengines. Moreover, theleadingsegment
10 being always in electrical communication

- with the shoe 16, the steam -valves are ‘al-

- pendent of the cut-off, thus giving the very-

ways opened at 2 p1edetermmed time inde-

desirable combination of a ﬁxed 1ead for the
steam- valve and a variable cut-off. |

My mventwn is a,dapted for use in pumps L

1

suitable support.

and compressors as well as 1in eufrmes oen-
erally. |
1 further p1efe1 to make the bmshes 22 23

50 51 adjustable to determine the times of
opening of the valves, especially of the steam-
valves 4 5, to obtain the desired lead. A de-
sceription of the construction shown in Figs.
3, 6, and 7 will suffice for an understanding
.of a means of adjusting all of the brushes.

13

5418 a bracket or stand mounted on anycon-

venient part of the engine-frame 1 or other
ThlS bracket is formed
with guides 55, concentric with the drum 9,1n

.whwh fit the lun's 56 of a brush-holder 57

The necessary insnlation is effected by insu-

Iating the bracket 54 or by making the holder

57 of insulating material. The brush 22 (or
23,51, or50) is mounted in said holder, Fig. 7,

- _a,nd is adjustable therein toward and from the

drum by a screw 58. 59 60 indicate a screw

and nut the former connected with the holder

and the latter bearing on the bracket for ad-

justing the brush eucumfexentmllv of the

80

Q0

drum to determine when the electric contact |

between the brush and the leading segment
10 shall first take place and the opening of
| -In the case of the
main steam-valves this will determine the
lead in an obvious manner.

the valve shall begin.

Thereafter the
lead remains fixed and the cut-off will be de-

termined by the governor, as aheady de-

scrlbed
It will be understood that my 1nvent10u 1S
1:1013 limited to interposing a fluid-pressure or

‘other secondary valve operating means be-

tween the man*neto eleciric dex ice and the

valve. |
What I claim is—

1. In a means for opela,tmtr and gov elnlnn*' |
steam and other engines, the combmatlon
with an admission-valve of said engine, of a
rotary part such as a drum or wheel, having

an -electric conducting-surface, a brush fm

- contactmﬂ' with the latter a governing or ¢on-
trolling devme on the same axisassaid drum

for varying the operative or efiective length

of said surface, suitable circuit eonneetlons

including said bm%h and surface when they
are in conmct an electromagnetic device in
the circuit, .;md means for causing the opera-

device, substantially as set forth. --

2. In a means for opelatmﬂ' and ﬂ‘OVE‘lﬂIHU‘
steam and other engines, the eombmatmn
with a valve of said engine, of a rotary palt
such as a drum or Wheel havmg' an electric
conducting-surface, a b1 ush for contacting
with the la,ttel 2 eentufuwal governing de-
vice on the same axis as sald drum for vary-
ing the operative or effective length of: such

'surfaee, snitable circuit eonnectwns ineclud-
ing said brush and surface when they are in
-_ contact an electromagnetic device In “the cir-
cuit, and means for causing the operation of
the V&IVG from said elpetromawnetm dewee,
substantially as set forth., -

3. In a means f01 oper ating aud gover umﬂ'

100
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‘tion of sald valve from said eleetromaﬂnetlc |
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vice adapted to effect the electrical connec-
tion of more or less of said pieces according

to the speed of the engine, suitable ecircuit

connections adapted to include said brush

-and the pieces so connected by the governing
device, an electromagnetic device in the eir-
-euit, and-means for causing the operation of
the valve from said electromagnetic device,
-substantially as described. |

4, In a means for operating and governing

20

‘with a - valve of said engine, of a rotary part

such as a drum or wheel having a surface eon-

sisting of a series of individually-insulated

25

30
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conducting .pieces or segments, a brush for
contacting with the latter, a second series of

individually-insulated conduecting pieces or
segments, each connected electrically with
-one of the segments of the first series, a gov-

erning device adapted to effect the electrical
connection of more or less of said segments

composing the second series, according to the
speed of the engine, suitable circuit connec-

tions adapted to include said brush and seg-

‘ments, an electromagnetic device in the cir-
-cuit, and means for causing the operation. of
the valve from said electromagnetic device,
-subgtantially as described. | |

5. In an engine, the combination with the

several steam and exhaust valves and means

for actuating the same, of electromagnetic
devices for causing the operation of said ac-
tuating means, an electric circuit and a single

electrical generator in said cireuit for ener-

gizing said devices, electrical contacts in said
-cireuit, one or more of which is actuated by

the engine, and a.governing means operated

by the engine for determining and varying
the duration of electrical
tially as set forth.

contact, substan-

6. .In an engine,'the combination, with the

rotary valve or valves, of fluid-pressure-op-
-erating devices, mechanism whereby said de-.
vices are connected with the valves, electro-
‘magnetic devices for causing the operation of

sald fluid-pressure devices, an electric circuit
and source of electrical force for energizing

sald electromagnetic devices, electrical con-

tacts in said circuit, and a governing means
operated by the engine for determining and

varying the duration of electrical contact,
substantially as set. forth. o

7. In ameansforoperating steam and other

engines, the combination, with a valve, or

valves of said engine, of fluid-pressure-oper-
ating devices connected with the same, a ro-
tary part such as a drum or wheel having an

electric conducting-surface, a brush for con-

steam and .other engines, the combination, | tacting with the latter,
with a valve of such engine, of a rotary part
such as a drum or wheel having an electric
conducting-surface consisting of a series of
1individually-insulated conducting blocks or

pleces said series .extending in directions
transverse to the axis of said drum, a brush
“for contacting with the latter, a governing de-

* .
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means for varying the
operative or effective length of sald surface,
comprising an electric contact movable in

directions transverse to the axis of the drum,
suitable circuit connections adapted to in-

clude said brush and surface, and electro-

magnetic devices in the circuit adapted to

cause the operation of said fuid-pressure-op-

erating devices, substantially as set forth.

3. In a means foroperating and governing
steam and other engines, the combination,

with a valve or valves of said engine, of a

fluid - pressure - operating -device connected

with the valve eccentrically to rotate the

same, and having a controlling-valve, an
electromagnetic actnating device controlling

the latter valve, an electric circuit including

sald electromagnetic device, and means for

‘openingand closing said circuit, substantially

as set forth. | . |
J. Ina valve operating or controlling mech-
anism, the combination, with a valve, of a

fluid - pressure-operating device connected

with ‘the valve eccentrically to rotate the

same, and having a controlling-valve, an

electromagnetic actuating device controlling

the latter valve, an electric circuit including

sald electromagnetic device, means for open-

ing and closing said circuit, and a centrifugal
governing device for determining the dura-
‘tion of the closing of said circuit, substantially
as set forth., ~

10. In ameans for operating and governing

steam and other engines, the combination,
with a valve or valves of said engine, of a

fluid - pressure-operating device connected

with the valve eccentrically to rotate the
Same and having a controlling-valve, an elec-

tromagnetic actuating device controlling the
latter valve, an electric circuit includingsaid
electromagnetic device, a rotary partsuch as
a wheel or drum actuated by the éngine, and
having an electric conducting - surface, a

‘brush for contacting with the latter, and a
centrifugal governing device for determining
the operative or effective length of said sur-

face, substantially as set forth.
11. In a valve-operating mechanism for

steam-engines and other purposes, the com-
‘bination of a main valve, a ¢ylinder having

a piston connected with said valve, an un-

balanced controlling-valve governing the ad-
migsion to and exhaust from said cylinder,

and held normally by the actuating fluid-
pressure to cut off the admission to said cyl-

inder and open the latter to the exhaust,

means for returning said piston when the

controlling-valve isin the latter position, and
‘means-for actuating the controlling-valve to

cut off the exhaust and admit fluid-pressure

1o the ceylinder, substantially as set forth.

- 12. In a valve-operating mechanism for

steam-engines and other purposes, the com-
“bination of a main valve, a cylinder having
an unbalanced piston connected with said
i valve, an unbalanced controlling-valve gov-
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erning the admission to and exhaust from
said eylinder, and held normally by the actu-
ating ﬁmd-—preseure to cut off the admission
to said cylinderand cpen the latter to the ex-
haust, means for causing the actuating fluid-
pressure to act on the side of less area of sald
piston, and means for actuating the control-

~ling-valve to cut off the exhaust and admit

10

20

30 5

fluid- -pressure to the ey linder, subbtantielly

as set forth.
13. In a means for opcmtmﬂ* and governing
steam and other engines a,nd dev:lces, the

~combination, with a valve or valves of said
engine, of a rotary part such as a drum or

wheel havmﬂ' an electmc conducting-surface,

a brush for couta,ctmn' with the latter, suit-

able circuit connections including said brush

and surface when they are in contact an

electromagnetic device in the cireuit, ‘and
means ccnnected eccentrically with the valvee

for causing the rotation of the same from said

electrcmwnetlc dewce substantially as set
forth. ~

14. Ina Va,l*i"e—cmrlin:'cll11:1'tT mechamsm the
combination with an engine and its Valve, of

an electric circuit, an electromagnetic valve-

operating device in said circuit and connected
with the valve, eccentrically to rotate the

same and means for making and breaking

said circuit operated by smd engine.
15. The combination of a steam engine
having a steam-controlling valve, an electro—

| magneblc device controlling said valve, an

35

40

electric circuitincluding sald electromagnetic
device, and a current-ccntrcller for said cir-
cuit actuated by said engine.

16. In an engine, the combinatlcn Wlth a

cylinder, and valve for the same, of a fluid-
pressure - valve-operating device connected
with the valve eccentrically to rotate the

“same, and means for causing the cperatlcn of

said fluid- -pressure device.

17. In a valve-controlling mechamsm the

~ combination, with an engine and its va,lve, of

KO

55

an electric clrcmt an electromaﬂ'nemc valve-
operating devicein said circuit a,nd connected

with the valve, means operated by the said

engine for making and breaking said circuit,

and an adj uetmn' means for determmmﬂ‘ the
time of making smd circuit comprising a ro-
tary contect-drum agovernorrotaryin planes

transverse to the axis of said drum, and an

eleetric contact moved relatwe to the drum
by said governor.

18. In a valve-controlling mechanism, the
combination, with an engine and 1ts Valve, of
an electric c1rcu1t an electromagnetlc valve-

- operating device in said circuitand connected

6o

with the valve, and means for making and

breaking said circult ccmpmsmﬂ' a rotary or
other movable part in said circuit operated in

proper time with the engine and a brush or |

......

contact adjustable parallel with the rmiove-
ment of said movable part.

19. In a valve-actuating mechanism the

combination with a valve, of a fluid-pressure-
operating device connected with the valve,
and bhaving a cylinder, one end of which is
normally open to the exhaust to effect the
closure of said valve, means for admitting
fluid-pressure to the same end of said cvhn-
der to open the valve, and an electromagnetlc
device controlled by the engine and control-
ling said admitting means.

20. In a valve- actuatmﬂ' mechanism the
combination with a valve, of a fluid- -pressure-
operating device connected with the valve, a
controlling-valve for said fluid-pressure de-

vice, an electromeﬁ*netlc device for moving

sald ccntrollmﬂ*-va,lve in one direction aud
means for causing a fractional part of thenor-

mal live-steam pressure to move sald valve
in the other direction.

21. In a valve-actuating mechamsm the..
‘combination with a valve, of a fluid-pressure-

operating device connected with the valve, a
controlling-valve 32 for said fluid-pressure
device h&VII’lU‘ the parts 34, 37 of different
area, a correspondmﬂ' valvc -casing, and an
electromagnetic device connected with the
controllmm alve and controlled by the en-

-'5"1116

22. Ina Valve-frcvermncr mechamsm for en-
gines the combmatmn Wlth a valve, of an elec-
tromagnetic device for operating the same,
an electmc circuit including said electromag-
netic device, and a governor having electrlc
contacts rctatmﬂ' therewwh one cf which is

mcvable rela;twe tothe n*cverncr-sheft accord-

ing to the speed of 1'ctat10n said rctary con-
tacts being included in saui cirecuit.

23. The combmatlcn with a drum or disk
having an electric contact, of a centrifugal
governing device on said dlSk and an elec-—

tric contact carried with sald disk and mov-

able relative to the first-mentioned contact,
and actuated bysaid governing device acccrd-

‘ing to the speed of revclut,lcn of the disk.

24: ‘The combination with the engine, and
a valve thereof, of a centrifugal governor, a
movable electmc contact thereon connected
with the centrifugal weight of the governor
and shifted thereby, an electric cu'cmt includ-
ing suitable contacts and including said mov-
able contact on the governor, and an electro-
magnetic device in Said c11'cm13 and control-
ling said engine-valve.

In testlmcny Wheleof 1 aﬁlx my signature
in presence of two witnesses.

OYRUS ROBINSON

WVltneeses.
| E. E. ARNOLD,
H. HORNE.
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