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UNITED STATES

PATENT OFFICE.

JOHN &S.

KLEIN, OF OIL CITY, PENNSYLVANIA.

' Su PPLY-CONTRO LL'I Nq M ’E:_CHAN]s?M FOR GAS-ENG 'N-E__S% :

SPECIFICA’I‘ION formmg pert of Lettere Pa,tent No. 615, 393 dated December 6 1898 -
' APPheetmn filed March 1, 1898 Serml No. 672;146. (Ne model) : .

To all whom it may concermn: |
Be it known that I, Jou~N S. KLEIN, a Cltlzen

~ of the United Statee, residing at 011 City, in

[0

20

25

the county of Venango and State of Pennsyl-

vania, ha,ve mvented certain new and useful

Improvements in Supply-Controlling Mech-
anisms for Gas-Engines; and I do hereby de-
clare the following to be a full, clear, and ex-
act description ef the 1nvenmon such as will
enable others skilled in the art to which it ap-
pertains to make and use the same. |
This invention relates to the supply-con-

trolling mechanisms for gas-engines; and it

consists in certain implovements in the con-
struoction thereof, as will be hereinafter fully
desecribed, and pomted out in the claims.
The ob;jeet of my invention is to provide
improvements for controlling the supply of

oag and air to gas-engines, and eonsequently-

to control the engine.
The mventlon par tleularly relates to that
class of controlling means that govern the

‘engine by varying the strength of the charges

of mixture to effect a chanﬂ*e in the power of
the engine as dlstmﬂ'mshed from those that
Vary the number of charn*es relatively to the

cycles of the engine to eﬁect the same result.

In carrying forward my invention I have

- found that to obtain the best results a charge

30

for a given power must contain the gas and

~air in certain proportions, dependmw upon

40

45

_50

- tion shown in this earlier application, as well

the quality of the gas and the arrangement of
the parts of the engine. T have found also

that the best 1esnlts are not obtained by

maintaining constant proportions of gas and
air as the strength of the charge is veued

but that a. chanﬂ"e in the quahty (plopormon
of air and gas) is desirable as well as a change
in the quantlty of the mixture (air and ﬂ'as)

This is due to the fact that the conditions in
the engine remain constant, and such a vari-

ation in the quantity as will eéffect the desired
- change in the strength of the charge does not
~ give to the lighter charges the compression
necessary to mdmtem a smoeth working of

the engine.

I have shown and elmmed in a separate ap- |
phcatwn filed December 31,1897, Serial No.
eontrollmﬂ* mechamsm:

664,902, a supply -
which will effect the results ]ust hereinabove
enumerated as desirable. In the construc-

and gas supply ducts leading to the mixing-

- as in many k1nd1ed str uetmes for the smne_ -
general purpose as known to the art, the air

55

ehamber are kept normally open, so that the ~
ducts for both the air and gas are in com- -
munication through the mixing - ehambel |

continuously. \Vlth multleyhndel -engines,

wherein the demand for the exnloswe mix-

6o

ture is substantially constant and there is in -

‘consequence a substantially constant move-

ment of the mixture from the mixing-cham-

ber, such structures operate edmuably, but
.'.Wlth elnfrle-eylmdel engines, especially with
those running at slow speeds, where the de-

mand for suppb is only at intervals, there is

of gas into the air- ducta

‘between the movements of mixture from the
‘mixing -chamber sufficient time to allow a
passage of air into the gas-ducts or a passage

70
This takes place if

for any cause there is a difference in pressure
between the gas in the gas-duct and the air

in the air- duct or, in 0the1 words, there 1s
an equahzatlon of p1essme by a- movement

of fluid in one direction or the other, as the

case may be. Of course if the pressure in

the two ducts can be kept exactly equal this - '

result will not take place, but the fluid in
the mixing-chamber willremain substantially
St&tl()ﬂ‘tly during the intervals between the

80

supply strokes; but this condition, even with

the best gasometers, is nearly 1mposs:1ble if

not qmte SO, bemuse there is a reduction of

pressure in the supply-ducts induced by the
partial vacaum in the cylinder which affects

each supply movement of the mixture, and

when communication with the cylinderis cut

off there is necessarily a necessary movement
90

ply-ducts and the mixing-chamber, and this

movement may be in one dueetlon or the

of fluids to equalize the pressure in the sup-

other, or, in other words, from the air-duet

to the n'as-duet or the gas- duet to the air- -duct,
accmduw to the GOIldlEIOIlS that may exist.

Should be cut off during the interval of time

95
From the foregoing it will readily be seen

that it 1s pmtleulmly desirable in supply-

controlling mechanisms of this class that the

eommumeatmn between the air and gasducts .-
100

in which there 1is a moment‘uy pause in the ;-

inder.

supply movement of the mixture to the eyl—

My inv entlon thm 0f01 e 1)10:51(1137 GDIl‘SIth 111_' |




2 elsges

~ gas supply duets between each supply-stroke

a supply -eontlolhnﬂ‘ mechanism arr enn‘ed toi

cut o

oommumcetlon between the air and

of theengine.  Theinvention further consists
in eda,ptmcr sueh a SUpply-controllmﬂ' mech-

‘anism to one wherein there is means for con-
trolling the amount of mixture Supplled ac-

: _cordmn to the wants of the engine and also

IC

30
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‘section on theline 3 3in Fig. 1.
- my invention adapted to a double -cylinder
Fig. 5showsanalternative construe-
| _tlon of the mlﬂnﬂ'-chamber and Supply-valve

- mechanisms in section on the lines 5 5 in Iigs.
6and7. Fig. 6 shows the sahme eonstruetlon:

~ on the llnes 6 6 in Figs. 5 and 7.
.. 40
| in Kigs. 5 and 6.

engine.

' 'Wherem the quality of the ml\tme is regu-
Jated.

~ the mecha,msm should be actuated by the

fluid- -pressures operating upon it, so that the
ducts will be automatically 0pe11ed and
closed—opened when the pressure conditions

It has been found desirable also thet

of the cylinder are such as to induce a sup-

ply movement and closed when said supply
- movement ceases———-end the invention herein
~also consists of means whereby this result'
.. may be attained.

Oy

adapting an automatically-actuated governor
meehamsm to operate the contr olhncr means.
“The invention also consists in ‘r,he details

- of construction 11816111"Lff61 speelheally de-
2 |

scribed and claimed.

mechanisms. Fig. 2 is a plan view of the

mixer and supply valve mechanisms, the

point of view being from below. Tig. 3 is a

shows the same constr llCthIl on the lmes 7 7

A marks the cylmdel

~ about the cylinder; «, the supply port; o/,

45

" the exhaust—pert

These ports lead into

~ the IHIXIH‘T-Ch&mbel and are normally cov-

55

6o

erating over the gas-ports bt
surfaces are connected and suppmted by a

sleeve 03

‘between said nut and the shoulder c°.
closing - surface ¢, operating upon the air-
ports, is in the form of an annulus, so that
‘when it is moved off the ports the entire
cireumferential area of the port is exposed.
- The closing - surface ¢’ has the

ered by the valve C, which is provided with

the closing-surface ¢ for- operating over the |-
s,

air-ports b3 and the closing-surface ¢' for op-
These closing-
web ¢? which is connected with a central

by means of a nut ¢!, which locks the sleeve

segmental

I have illustrated types of the mvenmen m'
the accompanying drawings, as follows:
~—Figurelshowsatransversesectionthrou crhr""
the evlmdel and supply - valve and mixer

Fig. 4 shows

Iig. 7

A’ the watel—;j aeket'

The mixing-chamber B has-
the annular port-cavity b, connected with the
air-supply duet, (shown in dotted lines,) and
the annular p0113 cavity b/, conuectmn‘ with
the gas-supply duet b
'annulal port-cavity O is the annular port b3
and leading from the annular port- cavity b’
are sewmental ports bt

E*{tendmﬂ* flOI]l the

"The sleeve is secured on a stem C'

The |

Yol

t valve.

‘thedrive-pulley G

clearance.

moved upwardly are blOUﬂ‘ht mto 1e0‘1ster
Wlﬂl the gas-ports b

‘The stem C' extends out of the IIIIXBI-I
ﬁchambel and has atits outer end a stop-shoul-
der C%, which is secured on the stem by means .

of a nut ¢’. Secured to the mixing-chamber

is a plate B’, from which extend hanﬂ‘els be.

Guides 0° are supported by these hanﬂ'ers in

which is arranged a slide D. This slide is pro- -
vided with a slot d, which straddles the stem
" At each side of the slot is arranged an

inclined plate D'. These inclined plates are
placed in the path of the stop- shoulder C?,

l;::md this shoulder is inclined so as to be co-
incident with the top edge of the plates when
the shoulder is in contaet with the plates.
‘The purpose of the inelined plates, mounted
as they are on the slide, is to limit the open-
| ing movement of the V&lve

~Fheinventionis fm thercarried for Ward"by"'

By moving the

E and rock-arm F with the governor-rod G.
-The governor is supported by an arm A%

70

80

‘inclined platesany variation in the lumt of
‘the upward movement may be effected, which
~will vary the amount of the opening of the
The slide D is connected by the link

9_e7

extendmw from the cylinder, and may be of

any desired form. As Shewn it consists of

to one of the bloeks G® of the governor. The

the covernor G°.

...................................................................................................................

conneeted by asleeve G*

95

weights G* are connected bv the links g ¢
-mth the block G? and the second block of =
The block G° is connected =
with the rod &, and a spring G, supported by
the rod G, operates to support the blocks G*

1CO

and G5, and in consequence exerts a centripe-
tal foree which opposes the centrifugal force

of the weights.

By following the intermedi- "
ate eonnectlon it will be seen thet an outward
movement of the weights will effect a move-

105

ment of the slide D in a direction to bllno-_ o

the large end of the inclined plates in the
path of the shoulder C%, so that the moVve-
ment of the valve will be so limited as to ef-

fectasmaller opening of the air and gas ports.

wardly it will be seen that the slide D will be

inclined plates in thepath of the stop-shoul-

110 -

On the other hand, “when the epeed of the B
engine becomes so Ied uced that the eentrlpe— |
'tal action of the spring draws the weights in-
II5
so moved as to bring the narrower part of the

-der, so that the valve will have alonger move- - .
‘ment and will in eonseqnenee give 130 the air
‘and gas ports a wider opening. |
Secured to the stem C'is the eheck valve )

It will be readlly understood that the

120

device would be operative without this valve '

fore the ports 6° and b* are exposed. In or-

~der that the valve may be more rea,dﬂy sub—,

C?, but it is desirable, as it makes the closure
'between the eylmder and the supply-ports
doubly sure and also gives to the device less -
The overlep of the closure-sur-
faces is such that the valve C?is opened be-

125

[30

jected to the entire atmospheric pressure in

order to effect a rapld operation when the

partial vacuum is effected by the supply-

valve- opemnge cﬁ Whleh when 1he Valve 18 ;s‘moke of the engine, I have supphed the_ -




~ duets 7,

10

-¢losed. -
As before etated 1t is desweble thet net |

£ N

615803 . S s

leadlnﬂ' flom the mixer -chamber |
below the valve 130 the atmosphme As soon,
therefore, as the pressure in the cylinder is
reduced below atmospheric pressure by the
supply stroke of the engine the valve is im-
mediately opened by the pressure of the at-
mosphere exerted at the bottom of the valve.
After the supply stroke has been completed
and the pressure in the cylinderapproximates
that of the atmosphere the valve drops by
oravity, thus closing the air and gas ports.
The check-valve is securely forced to its seat

by the pressure incident to the return of the

compression stroke of the piston, so that when
the explosion takes place the mixing-cham-
ber valve of the air aud gas p01 ts are securely

louly the quantity of mixture admitted to the

20

of the mixture should be also controlled.

engine should be regulated, but the quality
In
order that the proportwns of gasand air may
be varied, I have in the eenstruemeu shown

introd ueed a bushing B7, which forms the one
annular port-cavity B’ aud contains the seg-

mental gas-ports b*. This bushing is so ar-
ranged as to be rotative in the cras-eha,mbel
An extension B® projects from the bushing

~ through the plate B’, and an ad,]uetmﬂ'-m m

30

_40

50

55

I is clemped to this 6‘{1361181011_
this arm in either direction the bushing may
be turned in the mixer-chamber. The valve
is locked against rotation by a squared ex-

tension c® on the stop-shoulder C?, which plays
It will
reedﬂv be seen that by turning the bushing
-relatwely to the valve a ﬂ'reater or less pro-

through the slot d in the. shde D.

portion of the eﬂ'mentdl ports b* will be

~ brought into reg 1ste1 with the valve-opening

¢S mth each movement of the valve, so that

the proportion of gas to air may be thus con-
trolled. Thus the quantity of mixture is con-

trolled by a change of p031t1011 of the valve
in one (leucutudmal) direction and the pro-
portion of gas to air is controlled by a rela-
tive change ef position of the valve and ports
in another (circumferential) direction.

- As hereinbefore stated, it is further desir-
able that means should not only be provided
whereby the quality of mixture may be va-

ried, but also that the quality of mixture

sheuld be varied with the change of quantity
of mixture admitted to the eylluder or, in
other words, the best results are obtamed by
not only ehanﬂ‘mﬂ* the quantity of the mix-

ture achmtted but also its quality, so that a |

change in the power of the engine may be aC-
eomphehed by a less change in quantity than

 would be required if the qua,hty were kept

60

constant. To effect thisresult, L have secured

to the slide D a guide-slide J which is pro- |

vided with a groove 7 in 1ts faee This guide

1s secured to the slide D by means of a bolt |
7', so that the guide J may be adjusted so as
to be in line Wlth the movement of the guide
D or may be adjusted at an angle to the line
of movement and clamped in -any sueh ad-

' ;]usted pos:Ltuen by the bolt 7.

4 of the sliding guide J.

the proportion of

By moving

shown in Fig. 1

-be1

- part ceut&muw the valve C

curedinthearm Iand pr eJeets mto the ar eove

seen that if the sliding guide J is placed in

It will _1eed11y be

7"6 ._ E

line with the movement of the slide Damove- B | |
ment of the slide D will not effect any move-
ment of thearm I and that if the sliding guide

J is placed at an angle to theline of the slide
D a movement of Lhe slide D will effect a

movement of the arm I, and this effects, as

hereinbefore shown, the amount of the open- .

ing through the porte b*and valve-openings cS.
The result of this construction is that as the _
slide D is moved to effect a decrease in the

quantity of the mixture admitted it will also,

80 . .

if the sliding guide is placed at an angle, vary

gas to air in the mixture.
The different quahtlee of gas make it desir-

able that a different proportion of gas to air

be used in the mixture introduced to the cyl-

inder, and in order to adjust the valve mech-

anism to the diff
sirable that there should be means provided

rerent qualities of gasitis de-

90. o

whereby the quality of the mixture with any o
given valve-opening may be changed. That =~
this may be accemphshed | have plowded .

| the are-shaped slot ¢’ in the end of the arm I,
so that the arm may be adjusted relatively to

95

the stud ¢, and therefore to give to the mix- -

ture the de31red initial -quality.

In Fig. 4 the check-valves C*are placed be- o
tween the mixing-chamber and theengineand =

are mdependent of the valve C. The opera-
tion of and the results attained by this mech-
anism are substantially the same as that
shown in Fig. 1.

The
governor-rod G° extends dueetly into the

100

The valve C, mixing-cham-
“ber B, ports b8 and b%, and the buehmﬂ' B¢are
of the same eoustructlon as 1n Kig. T 105
| sleeve ¢? of the valve C. A shoulder ¢’ on |
the rod G%acts byitslocation tolimit theopen-

ing movement of the valve in substantially

; the same manner that the inclined plates op-

iIO L

erate upen the valve in the construction

‘The mechanism for giving

the bushing l)2 the rotative mevemeut con-

(shown in dotted lines.)

-sists of the arm ', extending from the gov-
~ernor-rod G“, and 111111 D e\tendmwflem the
arm ' to an arm E? ef a bell-cmnk lever,
The bell-crank level .

operates upon the arm I, and thus gives to

the arm and bushing B a rotative movement

In order to adjust the initial proportions of
the gas and air port openings, a slot e is pro-

vided in the arm K2, in which the rod E' may

120

be adjusted in erdel to shorten or lengthen
the arm E? and thus control the mu ge move- -

ment of the bell-crank.

- In the alternative construction shown in

| Flﬂ‘s 5, 6, and 7, B® marks the mixing-cham-
& and ¢, the annular port- cavities for

oas and air 1espeetwe1y, and ¢1.and ¢ the

cas and air pelte,lespeetwely C5, the asaud |
‘air controlling valve; Cf, the eheelx.-valve,

which in this: eonsm uetleu is placed in a part =
of the mixing-chamber at right angles to the

T11e alr- 1101‘(5'_ |
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¢ are arranged in series around the mlxme'—

Y |

chamber, and the ports c'' are likewise ar-
“ranged.

~ be brourrht into register with the ports c“ by

Valve-openings ¢ are arranged to

1*0tet1ve movement, and the valve-openings

¢** are arranged to be brought into 1*emeter'

~ with the opening ¢® by a like movement of
~ the valve.

The gas-openings ¢'® for gas are

 of substantially the same length 1onﬂ'1tud1-

o

nally as the port ¢!, so that an axial move-

 ment of the valve Wlll bring a less proportion

of the valve-openings mto register with the:

port-openings and will conetautly reduce the

amount of gas admitted through said open-

ings. :
aresomewhat longer than the ports ¢'?, so that |

The Velve -openings ¢4 for the air- -ports

an axial or lonﬂ'ltudma,l movement of the

20

- and has at its outer end a stop -shoulder C°.

- valve- chambel

25

- valve does not effeet the amount of air ad-
- mitted by said openings.:

The stem C7 of the
check-valve extends out through a piston C8

An arm Clis Seemed to said stem within the

secured to the valve C°, It will readily be seen

pheric pr essure, so that when the pressure in

the eylinder is 1edueed the pressure on the

- piston C° will open the valve Cf, and also that

:-30

this movement will, by reason of the crank

- mechanism, cause a rotative movement of
~ the valve 7 and a consequent admission of

. air and ¢
amount of the rotative movement.
the movement of the stem 07 S0 as to govern |

35

40

50

~plained, will change the area of the gas-port |

~ opening, but will effeot no change of area of

| ~ the air-port, so that a change in the quahby-
of the mixture is effected. |

55 By the term ““ oas- enﬂ‘meﬁ I WISh to molude_:

axial movement of the valve C5.

gas proportional in quantity to the

the quantity of the mixture adnntted 1 have

arranged the lever K, Whloh is eonneoted to

the governor meelmmsm in the path of the
stop—shouldel C? so that the movement of the
stem C* may be ren*uleted by the position of
the lever K. In order also that the guality

of the mixture may be varied, I have attached
to the valve C°® a stem OV, to whwh is secured

a plvoted lever L, which carries a grooved |

;ﬂ'mde ! is adjusted at an angle to the lever L

It will readlly be seen that if the

a movement of the lever K will produce a

movement of the lever I, and a consequent

movement of the valve %, as heretofore ex-

~allen gines operatmw upon the explosive prin-

:'_60'

_-olple, and by the term ‘‘gas” any matter
~ which by union with other gases; as air, and
ignition will explode.

"What I claim as new is— :

‘1. In a supply-controlling meehanlsm for

gas-engines, the combin ation with the air and

- gas supply passages, of a valve device con-
trolling said passages; a means for actuating
said Velve to automatlcelly cut off the com-
munication between said passages, between

those strohes‘. of the enn*me durmﬂ' Whleh a

This arm has the pin ¢,
‘which engages acrank-arm ¢'®, whichin time is

Mo limit

This axial

¥

i

'olreumferentlal dneotlon leletwely to s
ports.
- that the piston C®is exposed to the atmos- |

eupply movement of the mixture of air and-;:.: -

gas is induced; and means arranged to actu-
.ete said valve to vary the quantlt} and quel—
ity of the mixture admitted.

70

2. In a supply-controlling meeh&msm for '

gas-engines, the combination with the air and o
'ﬂ'es supply pmts of a valve device arranged -
to control the quantity of mixture admitted :
by a change of position of the valve devicein
‘one direction relatively to said ports, and to
vary the quality with each variation of quan-

75

tity of mixture admitted by a relative change )

of position of the valve device end pmts in

another direction.

80

- 3. Ima supply eootlollmn* meohdmsm f01 o

ﬂ*as engines, the eombma,tlon with the air and

- 'ﬂ'es supply ports of a valve device mlenﬂ"ed .
,to control the quantity of mixture admitted

by a change of position of the valve device

in a lonﬂ*itudmel direction relatively to said

ports and to vary the quality with each vari- -

ation of quantity of mixture admitted by a
change of position of the valve device in e

4. In a sopp]y-eontrollmn* meehamsm fo1

oas :SUPp]y passages; of a valve device for

fgio-_

gas-engines, the combination with the airand

95

oontrollmn‘ sald passages arranged fo cut.off -

the mlxture admitted to the engine.
5. In a supply-controlling meohanlsm fm

oommume‘ltlon between said passages Wlth: -
~each stoppage of a supply movement of mix-
ture toward the engine; and a governor ar-

‘ranged to vary the quantlty and quality of 100

wes-enﬂ'mee the combination with the airand

gassu pply passages, of a valve device control-

i 11110' said passages, said device being arranged
to nor*meully cut off said passages from Lhe |
1n11{1nf1*'-ehamber and means for varying the
‘ratio of the area of the opening from said gas

105

and air passages by a movement of said nor-

mally-closed limits of the valve device.
6. In a supply-controlling mechanism for

* said passages from the
mixing-chamber; and means for varying the
area of the opening from said passages and

110

-gas-engines, the combination with the airand

| gas supply passages; of a valve device control-
ling said passages, said device being arranged
to normally cut of

I 15

the ratio of area of the gas and air opening
from said passages by the movement of said

valve device.

D'a,s -engines, the combination with the air &nd

7. In a supply-oontxolhnfr mechanism for -

gas supplv passages, of a valve device control-

| hnﬂ* sald passages, said device being arranged
to nmmally cut off said passages from the_
‘mixing-chamber; and means operated by a

_125:

reduomon of pressure in the cylinder for ac-

tuating said valve device to open said pas-
- sages for each supply; and means for con-- o
130

trolhnﬂ' movement of said valve device to

vary. the quality and quantity of mntme o
passing by said valve device.

3. In a supply-controlling mechanism for _
gas-engines, the combination with the air and




IO

20

| a,nd oas mlet ports; of a valve arranged to
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oas supply passan'es of a valvedevice control- |

lmg said passages, said device being arranged
to normally cut off said passages from the

mixing-chamber; means for varying the ratio

of the area of the opening from said gas and

air passages by the movement of smd valve -

device; and a governor for automatically con-
trolhncr the said ratio of the openmgs ab the
gas and alr ports..

9. In a supply-controlhnw meeh&msm for
gas-engines, the combination with the air and
gas Supply passages, and the mixing-cham-
ber of a valve device controlling seud pas-
sages, said device being arranged to normally

_cut off said passages from the mixing-cham-
“ber; means operated by a reduction- of pres-
“sure in the cylinder for actuating said valve

to open said passages for each supply and a
governor for controlling said valve device to
vary the quantity and q_uahty of the mixture

passing by said valve.

10. Ina was—snpplv-eontrolhnfr mechanism
for gas-engines the combination with the air

control said ports and having a valve-opening
for the gas; a bushing surroundmﬂf said valve
and ca rrymﬂ* the O@S-pmt to the mixing-cham-

“ber, said bushing being arranged to rota,te to

30

chanﬂ‘e the- extent of the gas-port brought

info remster with the valve- openmﬂ* by a 1011- B

ﬂ*ltudmal movement of the valve.
11. In a gas-supply-controlling mechanism
for gas-engines, the comblnamon with the air

.'aud gas inlet ports; of a valve arranged to
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control said ports, and havingavalve-opening
for the gas; a bushing surrou ndmﬂ said valve

and earrying the gas-port tothe mlxmtr-cham-

“ber, said bushing being arranged to rotate to

| o

chan ge the eﬁtent of -the fras-port brought
into reﬂ‘lster with the valve-opening by a lon-

ﬂ'ltudll'ldl movement of the valve; and a check-

valve carried by said valve and arranged to
effect a elosum between sal1d VELIV& and the

cylinder.

12. In a gas- %upply—-controlhnw mecha,msm

- for gas-engines, the combination with the air
and gas inlet ports; of a valve arranged to

control said portsand having avalve-opening

| for the n*a,s a bushing surroundmfr smd valve |

-faces ¢ C

-~ G and a wovernor for
_ment of the slide, DD, |
15. In a supply—eontrolhnn' mechamsm for

and carrying the gas;pOPt to the mixing-cham- 50

ber, said bushmo* being arranged to 1'otate to
cha,nfre the extent of the gas-port brought

into register with the valve-opening by a lon-

gltudlnal movement of the valve; and a gov-
ernor connected with said bushmﬂ' a,nd ar-

ranged to automatically turn said bushmﬂ'

13 In a gas-supply-controlling mechamsm; |

for gas-engines, the- cembmatwn with the air
and gas inlet ports; of a valve arranged to
control said ports and having a valve-opening
for the gas; a bushingsu rroundmw sald valve

~and carrying the D'as-port to the mlunﬂ‘—eham—

ber, said bushing being arran ged to rotate to
chann’e the extent of ‘the gas-port brought
into reglster with the valve-opening by a lon-
gitudinal movement of the valve; and a gov-
ernor arranged to turn said bushing a,nd to

control the lonﬂ*ltudma,l movement of the
valve.

14. In a supply-control]mrr mechamsm for

-gas-engines, the combination of the mixing-
‘chamber, B, having the gas and air ports, i

and 0*; the valve, C, havi ng the closing-sur-
_.andthevalve opening, ¢°; the bush-

B3 having the arm, I, carrymﬂ* the stud,
1, the shde D ‘the adgustable sliding u"mde,
ontrolhnﬂ' the IMove-

oas-engines, the combination of the mixing-

'chamber B, having the gas and air ports B

and b*; the valve, C h&VlIlﬂ“ the governing-

surfaces CC
bushing, B3,

16. In a supply-contmllmﬂ* mechamsm for

oas-engines, the combination of the mixing-
ehamber B having the gas and air ports, i
and 0*; the valve, O Thaving the governing-

60
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, and valve openmﬂ c“,, :;md the

surfaees cc', and valve-opening, c“ the bush- .

ng, B?; and the chech-vﬂlve 03 ‘wued with

smd Valve, C.

- In testimony whereof I aftix my qwn&tur |
in presence of two witnesses. .

J OIIN . IxLEIN

Witn‘esses:
- A. B. STEEN,
- H. C. COOPER |
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