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935,323,

. 1ng in the city an
1n the State of Penns
- a certaln new

GUSTAV B. PETSCHE

To all whom it may cdﬁcém :

g

 UNITED STATES PATENT OFFICE.

- FOUNDRY AND MACHINE COMPANY,
~ PORATION OF PENNSYLVANTA.

, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO SOUTHWARK
OF PHILADELPHIA, PENNSYLVANIA, A COR-

GAS-ENGINE ADMISSION-VALVE.

' Speciﬁ_cﬁﬁon- of Letters Patent.
CApplication filed October 26, 1907. Serial

No. 399,286,

Be it known that I, Gustav B. PetscHE, a

subject of the Emj

ylvania, have invented
and useful Improvement in

- Gas-Engine Admission-Valves, of which the

following is

' reference being had to the accom anying
| 10 QOE- ' '

drawings; which form a part ther

~The present invention relates to the admis-

- sion valves of gas engines, and particularly
- to that type of admission valve in which the

- trolled by ,
. r - ' s, . » - »

- The object of the present invention is to -
provide simple and effective mechanisin. by

25

30

~ . admission valve structure is provided with a
15

mixing chamber having air and gas inlet
ports and an outlet port comimunicating

‘with the inlet port proper of the correspond-
ing combustion chamber, and in which the
~outlet port from thé mixing chamber is con-

20 trolled by a main valve .and the admission

of air and gas to the mixing chamber is con-
a distribution valve. e

which the movement of the main valve into

and out of the open position tends to give
- corresponding movements to the distribution i

valve, and the provision of reliable and
easily regulated means for controlling the
movements. of the distribution valve.

In carrying out the ihvention I provide a

structure 1 which the main and distribution

- valves are connected by a piston carried by

35

the one and a cylinder having a closed end

carried by the other into which the piston |

extends, whereby a vacuum is formed in the

cyhinder when the main valve is moved

- without a’corresponding inovement of the

40 -

45

50

distribution valve. . In addition,

I also pro-
governor con-

vide means adapted for ready
governing the movement of the dis-

trol for

tribution valve when the main valve opens.
the last mentioned mechan- |
)

By preference, _
1sm includes means by whicli the distribu-
tion valve is locked or held in the initial po-
sition until the time at which it is proper
for the distribution valve to move, and is

then allowed to move freely to the extent
- of 1tfs movement. .

- The locking or holding means nﬁay-'be' con-

- structed 1n various ways. Tn one form of

~the mvention; which in some respects I re-
“gard as the preferable one, the locking means. _ e conr G
-comprises a closed cylinder end formed in i the engine valve gear. - The stem ¥ hgs.

eror -of Germany, resid-
county of Philadelphia, |

a true and exact description, |

.

]

L.

|

f

r

I

| cation, Serial No. 399,285, _ ‘
herewith, but I do not regard my invention
-as being limited in all of its aspects to any

to and forming a part of this specificaf]
For a better understanding of my invention,

nl—

1 the valve structure or a 'piston formed on
~the distribution valve -and entering said

Patented Sept. 28, 1909,
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chamber and %a governor controlled pilot -

valve for admitting. alr at the pie_”?er time
The plict valve

to the closed cylinder end. ?
or other locking means may > 1

closed and claimed in my

=2 elee-
trically controlled, as by the means dis-
copending appli-
filed of even date -

60

65

particular form of pilot valve controlling

mMeans. "

‘The various features of novelty which -

characterize my invention are pointed out
with particularity

1n- the claims annexed
specification.

however, reference may be had to the ac-
companying drawings and descriptive mat-
ter in which I have illustrated and deseribed
various forms in which the invention may.

be embodied.

70

70

In the drawings, Figure 1is a,_ééc_tim:_lal_'
“elevation of one€ form of my invention. Fig. .

2 1s.a plan view on a smaller scile of the
valve shown .in Fig. 1. Fig. 3 is .a view

struction, and Fig. 4 is a partial view taken

| similarly to Fig. 1, showing a third form

of the invention. - - I
In the drawings, and referring first to

the construction shown in Figs. 1 and 2, A

represents the valve casing which is con-

nected to the engine structure D through an

annular seat member A2 The admission

forms a-mixing chamber which communi-

cates at the lower end of the valve seat mem-

ber with"the main inlet port D’ of the cor-

responding combustion chamber. The valve.:

casing .1s_provided with gas and.air inlet
passages B and C respectively which extend

around the mixing chamber and communi-
“cate through B’ and C’ with the mixin

chamber. .

controlted by the main valve
seat .on the seat A® of the valve seat member
A?, - The stem E’ of the main valve is pro-
vided at_its upper end with suitable con-
nections E2? by 'W%lich it may be connected to

| ommunication between the mix- .
ing chamber A’ and the inlet assage ‘D’ ig - .
adapted to

-86

‘similar to Fig. 1, showing a modified con-

85

90
valve casing A is formed with a cylindrical -
chamber A’ the lower portion of *whi-h

160

105



20 tion valve forms a piston portion which is
- slidingly fitted in the piston chamber
formed by the upper end of the chamber A’.

| %as formed in it a chamber

- G* in which the piston F* is shdingly fitted.

25 The cylindrical shell G is provided with

40

.

“sectived on it 4 member F provided with a
- cylindrical portion I" having ports F2 and

F¢ adapted to be brought into and out of

register with the ports B’ and C’ fas the

valve E is in the open position shown in

Fig. 1 or is in the closed position. The

‘member F is provided above the portion F”
with a reduced piston portion I*, and, In |
‘the form shown, has a guiding extension K°

projecting” upward from the upper end of

~the piston F*.

~ The eylindrical portioni F’ of 'the member

I i5 separated from the wall of the mixing
~chamber by the cylindrical shell portion G*°

15

of the distribution or fuel supply regulat-
* ing valve G which is provided at its upper
‘end with the tubular extension (' surround-

* ing the extension F® and fitting in the valve
casing A%, The upper end of the distribu-

~ The member

~ ports G* and G® which, when the parts are

in the position shown in Fig. 1, with the

~ main valve open and the distribution valve
“in the closed position, are in register with

30

- respectively. TFor the purpose of avoiding
© - alternate compression and expansion 1n the

the ports B’, 2, and the ports C’ and E%3,

chamber G* located above the portion B’ of

|_3-5-,‘th'e,me'mber F .and surrounding the piston

formed in the member G,"and radial ports

F*, a communicating annular passage G® is

- G" lead from the passage (3 to an annular

~ passage G® formed in the periphery of the
“member G.  Air is freely admitted to the
passage (G® through one or more ports G°
. formed 1n the valve casing

A. The admis-

. sion of air to the piston chamber formed by
- the upper portion of the chamber A’ is con-

45

trolled by means of the pilot valve member
H* adapted to close the ‘port H’ formed in

‘the pilot valve H, and in register with the
- port A* leading through the upper wall of

the valve casing into the upper end of the

- chamber 'A’.  The pilot valve H*, in the
90 form shown in Fig. 1, is slidingly supported

~ In the frame extension H?, and 1s lifted at

- 1ng at one end the armature H® which is at-

55

the proper time through the lever H® carry-

tracted toward the core H* when the elec-
trical winding H° 1s supplied with current.

~~ 'The operation of the structure shown in
- Fig. 1 1s as-follows: The inlet valve E 1s al-

ternately moved away from and back to the

- seat A® by the regular engine valve gear, so
50 that the valve opens at one predetermined

- stage in the engine movement and closes at
~another predetermined stage in the engine

65

movement. It will be understood by those

skilled 'in the art that suitable means may
be provided for adjusting the points in the

)

Al——

086,328

-

| engine piston movéient at which the main

valve opens and closes. The movement of

the main valve from the open to the closed
position does not move the distribution

- valve so long as the valve H* remains on 1ts

seat on account of the excess 1n area of the

70

‘upper end of the valve G oyer the area of

{

‘movement of the distribution wvalve.
preference, the ports A* and H’ are large

‘the valve

on account of the vacuum which has been
formed 1n the chamber G* by the previously

‘to move as soon as the valve ‘H* lifts. .
.the valve ¢ drops it cuts off communication

the corresponding end of the piston K.
When, however, the winding H?° is energized
and- the armature H® attracted with corre-
sponding opening of the pilot valve, air en-
ters the upper end of the chamber A" and
1s 1mmediately moved inward

occurring’ inward movement of the piston
F4  Although in speaking of a vacuum in

the chamber G*, it -will be understood that

this expression is used relatively. By pret-
erence I allow o slight leakage of alr into
the chamber G* sufficient to cushion the
By

enough in cross-section so that practically
no wire drawing takes place through them

75

8O

85

and therefore the valve ( 1s entfirely free

When

between the ports F? and B’. When the
valve.E i1s thereafter returned to the closed

position the distribution valve G 1s returned

with it. The pilot valve H* then serves as a

ber A’ above the valve ¢ to flow out, the

‘winding HS being deénergized by this time.

As atmospheric air can pass freely into and
out of the chamber G®* through ports G7, G®
and G® there is no tendency to suck the fuel
mixture into the space G° when the main
valve opens. This is of importance, par-
ticularly as it avoids any fouling by the
fuel mixture of the sliding contact surfaces

thereby facilitates proper lubrication of the
contact surtaces. 3

The valve of Fig. 3 differs from that of
Figs. 1 and 2 primarily in the fact that in
the construction of Fig. 3 the distribution
valve is held in its initial position by a slid-
ing bolt J which is mounted 1n a shdeway
formed in the upper end of the valve cas-

ing and has i1ts inner end shaped to enter a

oroove (*? formed in the stem (" of the
valve -G and thereby latch the latter in the
initial position. The bolt J may be oper-
ated in any suitable manner. Ifor instance,
as shown, it may have attached to 1ts
outer end an armature J° normally spring
pressed inward by the spring J*, but moved
ottward at the proper time by the pull of
the electrical winding J2? when the latter is
energized, The winding J* 1s supported in
2 casing J°%; which may be attached to the
valve casing.” The upper end of the dis-
tribution valve G in this form of my inven-

95

check valve permitting the air in the cham- -

100 -

105

of the upper ends of members G and If, and

110

115

120

130
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15

~1n the initial outer position.
of the invention, as in that of Fig. 2, the

35
40

. 45

the winding K is

from that of Fig. 1 merely in

~Jecting downward

935,323

tion does not make a close fit in the upper | to the open position and the distribution =

end of the mixing chamber of the valve, and

‘there is no air lock action holding the mem- |

G in the initial upper position.. In this
form of my invention, also, the operation of
the distribution valve is as follows: When
the valve G is held in the nitial position
alr can pass freely from the air 1nlet pas-

sage C to the combustion chamber of the en--

gine, and at this time communication is cut
off between the mixing chamber and the gas
inlet. passage B. When the distribution
valve 1s permitted to move out of the initial
position, the bolt J being withdrawn, the
admission of air into the mixing chamber
from the passage
permitted. to flow from the passage B into
the mixing chamber through the ports G2
In this form 'of my invention also,
portion F’ of the member B
omitted. On this account,
provided in the member

Fig. 4' differs
the means em-
ployed for locking the distribution valve
In this form

~ The construction shown in

upper end of the member G does not fit
tightly in the upper end of the mixing cham-

ber but is held in the initial position when

desired by magnetic action. The upper end

of the valve casing proper 1s closed by a cap

A°® having located in it an annular winding
K which surrounds a central boss pro-
from the upper end of the
member A® the boss surrounding the re-
duced outer end G’ of the member (. The
winding K is retained in place by an annular
member K’ of non-magnetie material, which

is threaded into the cap member AS. In this
form of the invention, the upper end of the

in effect the armature of
and 1s attracted and held
own in Fig. 4 so long as
K remains energized. When

member G forms
an electro-magnet,
In the position sh
the winding

- ward under the action of the piston F* and

50

55

- structure for gas engines formed with main.
and distribution valve controlled ports, a

60

r1ed by one of said

65

‘other constructions.

the
ranged that when the main valve 1s moved |

vacuum -chamber G* connection, as. in the

Having now described my invention, what

I claim as'new and desire to secure by Let-

ters Patent is: | o _ |
1. In combination in an admission valve

main valve, a distribution valve, means tend-
Ing to move the distribution valve away

from an initial position when the main valve

1S open, said means comprising a piston car-
piston chamber formed in the other

) _ valve,
piston and

piston chamber being: so ar-

G® is throttled, and -oas is.

the ported
of Fig. 1 is
-no ports (3% are-
_ G, as in the con-
struction of Fig. 1. IR N

_ deénergized the distribu- :
tion valve member G is free to move down-

valves which enters a

" Into the open position and the distribution

piston chamber

stationary, - a vacuum is
said - chamber, ~and means for

valve remains
formed in

releasably holding the distribution valve in-

said 1initial Pposition.

2. In combination in an admission valve .
structure for |

gas engines formed with main
and distribution valve controlled

main valve, a distribution valve, means tend-

Ing to move the distribution valve away from
1ts initial position when theé
open, said means comprising a piston car-
ried by one of said valves which. enters a. -
formed In the other valve,
80
‘ranged that when the main valve 1s: moved
into the open position and the distribution -
stationary, a vacuum is

the piston and piston chamber being so ar-

alve remains -
formed in said chamber, and electrically con-
trolled means -for'releasably holding the dis-
tribution valve in the inifial position.

3. In combination in an admission Valve

main valve is

70

ports, a

85

structure for gas engines formed with main

and distribution valve controlled ports, ‘a
main valve, a distribution valve, means tend-

90

Ing to move the - distribution valve away

ried by one of said valves which enters a

‘piston chamber formed in the other valve,
the piston and

| piston chamber being so ar-
ranged that when the main valve is moved

valve remains stationary, a vacuum is

“formed in said chamber, and means for re-

!

:

- piston chamber

“piston “portion carried by

leasably holding the distribution valve in iis

initial position, said valves being provided

with surfaces which engage when the main

valve is off its seat and the distribution valve
1s out of its initial position, whereby when
the main valve is returned to its seat the dis-
tribution valve is returned to its 1nitial po-
sition. -

-from its initial position when the main valve -
18 open, sald means comprising a piston car- -

85 -

1006

105

4. In combination an admission valve

structure for- gas engines formed with main

with a piston chamber having a port’ lead-
Ing nto 1t, a main valve, a distribution valve,

-means tending to move the distribution valve

away from the initial position when the
main valve is moved off its seat, sald means
comprising a piston carried by one of said
valves which enters the piston chamber
formed in the other valve, the piston and
being so arranged that when
the main valve is moved off its seat and the
distribution valve remains stationary a vacu-
um 1s formed in said chamber, and means for

-releasably holding the distribution valve in

the initial position, said means comprising a
valve which enters the first mentioned piston
chamber, and 4 valve controlling the admis-
sion of air through the port leading to said

first mentioned: piston chamber.

110

and distribution valve controlled ports and

115

120

195

the distribution

130



5. Tn eombination in an admission valve

structure for gas engines formed with a mix-
ing chamber and with inlet ports leading

into said chamber and outlet ports leading

away from the chamber, and formed also

with a piston chamber and with a port lead-

~ ing to said. piston chamber from the atmos-
- phere, a main valve controlling the outlet

.] 0

port and a distribution valvé controlling the

inlet ports, one of said valves being provided |
piston chambeér, means ténding to

with a mber, _
move the distribution valve away from the

-~ initial position when the main valve ismoved
 off its seat, said means comprising a piston

15

carried by the other of said valves which en-
ters the piston chamber formed in said one

~ valve, the piston and chamber being so ar-
. ranged that when the main valve is moved

25

off its seat and the distribution. valve re-

mains stationary a vacuum is formed 1n said
chamber, and means for releasably holding

the distribution valve in its initial position,.

said means comprising a valve controlling

the port leading to the first mentioned piston |
-chamber and arra,n%ed to serve as a non-
y preventing the admis- |

return valve normal

F formed with a

035,323

sion of air to said chamber biit allowing it

to escape freely therefrom, and means for

opening said valve to allaw nir - enter said

chamber. _ _ _

6. In combination, an admission valve
structure for gas engines formed with main
and distribution valve controlled ports, a
main valve E having secured to 1t 2 member
piston portion ¥*, and a
cylindrical ported portion F’ of larger diam-
eter than the piston

G provided with a cylindrical ported por-
tion G*° surrourding said cylindrical portion
F’ and formed with a piston chamber G*
closed at one end and into the other end of

which the piston F* extends and is fitted,
said valve structure and member G being
provided with ports at all times freely ad-
mitting air into the space in the member (x
surrounding the member F* and at the ad-

jacent end of the cylindrical portion E”.

- GUSTAYV B. PETSCHE.
_ "Witnesses: | |

Arxorp Karz,
S. STEWART.

1* f-

30 .
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portion F* at one end
| of the piston portion ¥*, a distribution valve

40
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