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To all whom it may concern: »

Be it known that I, Crmaries H. Cuno, a
citizen of the United States, residing at
Meriden, New Haven county, State of Con-
necticut, have invented certain new and use-
ful Improvements in Gas-Engine Starters,
of which the following is a full, clear, and
exact description.

This invention relates to an improved so-

called gas engine “starter ” in which a suit--

able fuel gas 1s measured off and distributed
to engine cylinders whereby said gas may

" be ignited for the purpose of starting the
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engine, .

The object of the present invention is to
simplify and render very reliable and du-
rable the various parts of the mechanism,
the arrangement also being such that gas
supply .under very low pressure may be
availed of so that in the event of using
acetylene, for example, which is vended in
storage tanks, it is possible to use the acety-
lene found in the storage tank even though

said tank has been nearly exhansted. These

and other advantages will be apparent to the
mechanic skilled in this art from a reading
of the following description and an exami-
nation of the accompanying drawings, in
which:

Figure 1 is an irregular sectional view
taken substantially on the line z—a of Fig.
2. Tig. 2 is a sectional view on the line
y—vy of Fig. 1.

In the drawings I have shown my inven-
tion of a form adapted to a six-cylinder en-
gine, although it is apparent that said ap-
paratus may be adapted to an engine having
any number of cylinders,

1 represents a main support upon which

the apparatus may be mounted.

2 represents a main frame which is ar-
ranged to be secured in any suitable way to
the support 1.

»—3 are what I will term distributing cyl-
inders, which are carried by the main frame
2, and from which gas is forced to the sev-
eral cylinders of the engine with which the
apparatus is associated.

4—4 are pistons in the cylinders 3—3.

55 are piston rods carried by the pistons
4-—4. Kach piston rod, in the preferred
form, is rigidly secured at one end to its

respective piston, and at the other end, to a
movable head 6 located at the outer end of
the apparatus.

7 is a valve, in this instance located in a
relatively heavy central casting 2 prefer-
ably integral or rigid with the frame 2.
This valve is held to its seat in any suitable
manner and is provided with a telescopic
stem comprising a central section 8 and an
outside section 9. The outside section 9
projects out through the head 6 and is con-
nected with a handle 10. The sections 8—9
of the valve stem are suitably held against
independent rotation so that when the han-
dle 10 is turned, a corresponding movement
will be imparted to the valve 7. By this ar-
rangement, when the head 6 moves out with

the pistens 4 and the rods 5, the handle 10°

will move out with said head 6, the tele-
scopic valve stem permitting this movement.

11 is a gas inlet controlled by the valve 7,
said inlet 11 being connected with any suit-
able source of gas supply, said gas supply
being forced into the aforesaid apparatus
through the passage 11 when the valve 7
stands in the proper position. Between the
valve 7 and the distributing cylinders 8 I
provide a suitable measuring apparatus
whereby predetermined quantities of oas
may be admitted to said distributing cylin-
ders. In the preferred form of construc-
tion, this measuring mechanism comprises a
piston 12 slidable in a cylinder 13, said pis-
ton 12 being moved in one direction by a
spring 14 which may he varied in tension
in any suitable manner, as by an adjustable
base 15. The piston 12 normally stands in
the position shown in Fig. 1 and carries. a
valve 16 which controls a passage leading
into the cylinder 13 at the end of the piston
12 opposite the spring 14. When the piston
12 and valve 16 stand as shown in Tig.
1, the Iast mentioned passage is open. Said
passage is shown by the clearance around
the stem of the valve 16. The valve 16
moves freely in a space provided in the
block 22,

17 is a passage, one end of which com-
municates with the valve 7, the other end
communicating with the space in the block
22 in which the valve 16 moves.

18 is a passage which connects the side f
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the eylinder 13 with the Jower end of a dis-
tributing cylinder 3. Each distributing
cylinder 3 should be provided with a pas-
sage 18.

1919 are distributing outlets which lead
to the several gas engine cylinders, these
distributing outlets tapping into the side
walls of the cylinder 13. The piston 12 is
provided with passages 20—20 which con-
nect the passages 18 with the distributing
outlets 19 when the piston 12 stands in the
position shown in Fig. 1.

91 is a partition between the valve seat
for the valve 7 and the space in which the
valve 16 moves, said partition being pref-
erably removable in this instarce to facili-
tate manufacture and to also facilitate as-

sembling of the parts and to afford access:

thereto for.the purposes of repair. By hav-
ing this partition, it is obvious that no gas
pressure can ever get under the valve 7
tending to unseat the same.

With the foregoing description of the con-
struction, the following operation will be
readily understood: To operate the mecha-
nism, and starting from the position shown
in Fig. 1, the handle 10 is grasped and the
valve 7 is turned in a’ direction to put the
gas inlet 11 inte communication with the
cylinder 13; hence, gas forced through the
passage 11 passes directly into the cylinder
18, forcing back the piston 12 against the
pressure of the spring 14. As soon as the
piston has been forced back so that its end
will clear the passages 18, the inrushing gas
will then flow through the passages 18 into
the distributing cylinders 3, forcing back
the pistons 4, whereupon the head 6 will
move. out until the pistons reach the limit
of their outward movement. Gas will con-

tinue to flow in until the desired pressure of-

gas (and hence the desired volume) has
been forced into the distributing cylinders.
This is determined by the tension of the
spring 14, When the pressure of the gas in
the distributing eylinders 8 has reached the
intended limit, any additional pressure will
force the piston 12 farther in and will there-
by.close the entrance passage into said cyl-
inder through the medium of valve 16. In
ordinary prictice when this condition has
obtained, the valve 7 would be closed by the
handle 10, whereupon the gas supply would
be cut off and the space above piston 12
vented whereupon, of course, the piston 12
would then return to its normal position
shown in Fig. 1, putting the interior of the
then charged distributing cylinders in com-

munication with the distributing outlets 19

leading to the several cylinders of the en-
gine. The operator will then press in on the
projected parts by pressing against the hiub
of the handle 10. This will cause the pistons
4 to advance, thereby forcing the gas in the

1,064,055

distributing cylinders into the gas engine
cylinders, charging the same ready. for
starting. By eliminating springs in the dis-
tributing cylinders, but very little pressure
of gasis required to. charge or store the same.
By preference the passages in the valve 7
should be such as shown in Tig. 2 whereln
branches ©2—28 are employed to put the
inlet 11 in communication with the passage
17. There is also by preference a branch 24.
These branches are arranged at suitable an-
gles for the intended work. 25 is an outlet
which may lead to the ordinary gas inlet
pipe of a gas engine. By the arrangement of
the branches in the valve 7 shown in the
drawings. these branches may cobperate as
follows: As shown in Fig. 2. the inlet 11 is
in direct communication with the passage
17 to permit gas to be introduced into the
distribnting cylinders through the measur-
ing eylinder. Tf the valve 7 is given a par-
‘ial turn in a counterclockwise direction, the
gas suppl’ s cut oft. T{itis given a further
turn in {he same direction, the branch 24
may be put in communication with the inlet
11 and the branch 22 may be put in com-
munication with the outlet 25 so that the
gas supply may be passed dircctly from the
source of supply to the ordinary gas inlet
pipe of the cngine for the purpose of run-
ning the engine as leng as desired after ini-
tinl starting upon the stored gas supply, thus
enabling the cngine to be warmed up pre-
paratory to heing ran normally. Lt
Tt should, of course, be understood that T

have deseribed my invention in its preferred.

but that T vealize varions ‘modifica-

form,
and arrangement of parts

tions in structure
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may be resorted to without departure from

the spirit or scope of the invention.

The foregoing construction has the follow-
ing conspicuous ~:lvantage: Tt it should be
found that the ras stored in the engine cyl-
inders ig too rich. the operator may draw
back the head ¢ and pisten so as to fill the
distributing cylinders with air, which may
be pumped into -the engine cylinders by
simply pushing the said parts forward again.
Enough air will leak by the piston packings

“in the distributing cylinders to permit the

filling of the same in this manner.

What T claim is:

1. In a gas engine starter, a distributing
cylinder, a movable piston therein arranged
for manual operation in one direction, a
valved gas inlet passage leading to the dis-
tributing cylinder, and an antomatic pres-
sure-coutrolled means in said passage ar-
ranged to close said passag 1y the pres-
sure of gas in said passa
sistance of said means, said distributing eyl-
inder having a distributing passage for de-
livering the gas contained therein to a gus
engine cylinder, and a manually-controllable

e exceeds the re-
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valve for the gas inlet arranged in the pas-
sage between tlie automatic pressure-con-
trolled means and the source of gas supply.

9. In a gas engine starter, a distributing
cylinder, a movable piston therein arranged
for manual operation in one direction, a
valved gas inlet passage leading to the dis-
tributing cylinder, and an automatic pres-
sure-controlled means in said passage ar-
ranged to close said passage when the pres-
sure of gas in said passage exceeds the re-
sistance of said means, said distributing cyl-
inder having a distributing: passage for de-
livering the gas contained therein to a gas
engine cylinder, said distributing, passage
being also controlled by said automatic pres-
sure-controlled means. .

8. In a gas engine starter, a distributing
cylinder,-a movable piston therein arranged
for manual operation in one direction, a
valved gas inlet passage leading to the dis-

_tributing cylinder, an- automatic pressure-

controlled means in said passage arranged
to close said passage when the pressure of
gas in said passage exceeds the resistance of
said means, said distributing cylinder hav-
ing a distributing passage for delivering the
gas contained therein to a gas engine cylin-
der, and means for varymng the effective
pressure of said automatic pressure-con-
trolled valve, and a meanually-controllable
valve for the gas inlet arranged in the pas-
sage between the automatic pressure-con-
trolled means and the source of gas supply.

4. In a gas engine starter, a distributing
cylinder having a gas inlet passage leading
into one end of the same, a manually mov-
able piston in said distributing cylinder, a
manually controllable valve in said passage,
an automatic valve for said passage in addi-
tion to said manually controllable valve,
means for normally moving the automatic
valve in a direction to open said passage
comprising a piston, a cylinder containing
said piston, and means operating against
said piston to press it into the valve opening
position, the pressure of gas moving the
piston and its valve in a direction to close
said valve and closing said valve when said
pre.sure exceeds the pressure on the piston
tending to open the same, said distributing
cylinder having a distributing passage for
delivering the gas to a gas engine, said dis-
tributing passage ‘being controlled by the
last mentioned piston, whereby said passage
will be open when said piston is in one posi-
tion and eclosed when said piston is in an-
other position.

5. In a gas engine starter, a distributing
cylinder, a ‘movable piston arranged for
manual operation in one direction, a valved
ga$ inlet passage leading to said distribud-
ing cylinder, a normally open automatic
pressure-controlled means for said passage

8

arranged to close said passage when the
pressure of gas therein exceeds the resist-
ance of said means, said distributing cylin-
der having a distributing passage for de-
livering gas contained therein to a gas en-
gine cylinder, and a manually controllable
valve for the gas inlet arranged in the pas-
sage between the automatic pressure-con-
trolled means and the source of gas supply.

6. In a gas engine starter, a distributing
cylinder, a valved gas inlet passage leading
into said distributing cylinder, a valve for
said passage, a piston in the distributing
cylinder, an outwardly projecting piston:
rod, a valve stem connected to said valve,
the outer end of said stem being movable
outwardly, a movable head for the other
ends of said piston rod and valve stem, and
an operating handle at the outer extremity
of the valve stem and outside of said head,
whereby said valve may be operated at all
positions of said head.

7. In a gas engine starter, a plurality of
distributing cylinders, a valved gas inlet
leading to one end of each of said cylinders,
a manually movable piston in each of said
cylinders, a manually controllable valve for
said gas inlet passage, a normally open au-
tomatic valve for said passage, and pressure-
controlled means coacting with said valve
and normally operating to hold the same
open, said pressure-controlled means being
in communication with the inlet passaga
whereby the pressure of gas entering op
erates to move said means in a direction t«
close said automatic valve.

8. In a gas engine starter, a plurality of
distributing cylinders, a valved gas inlet
leading to one end -of each of said cylinders,
a manually movable piston in each of said
cylinders, a manually controllable valve for
said gas inlet passage, a normally open au-
tomatic valve for said passage, pressure-
controlled means coacting with said valve
and normally operating to hold the same
open, said pressure-controlled means being
in communication with the inlet passage
whereby the pressure of gas entering op-
erates to move said means in a direction to
close said automatic valve, and a gas dis-
tributing passage leading from each of said
distributing cylinders for delivering gas to
a gas engine cylinder. )

9. In a gas engine starter, a plurality of
distributing cylinders, a valved gas inlet
leading to one end of each of said cylinders,
a manually movable piston'in each of said

" cylinders, a manually controllable valve for

said gas inlet passage, a normally open au-
tomatic valve for said passage, pressure-
controlled means coacting with said valve
and normally operating to hold the same
open, said pressure-controlled means being
in communication with the inlet passage
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whereby the pressure of gas entering op- |
erates fo move said means in a direction to
close said automatic valve, and a gas dis-
tributing passage leading from each of said
distributing eylinders for delivering gas to
a gas engine cylinder, each of said distribut-

ing passages being also controlled by said
pressure-controlled means.
CHARLES H. CUNO.
Witnesses:
L. T. FoLLER,
.G. H. Durtox.



