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. ’_?0 all wi’wm it mar y cmwe}w

,-'c1t1zens of the Umted States of: America, re-

Be it known that we, GUSTAVE DAHLBDRG,
T ACOB CLICQUENNOI, and ERNEST UHLIN,

siding at McDonald, in the county of VVash-
nn*ton and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Gas and Steam Combination-Engines, of

which the following is a speelﬁeetlon 1efe1-.

ence bemn* ha,d theleln to the aceompanvmw

drawin os.

QOur mventlon 1elatee to cer tmn new end

 useful improvements in gas and steam en-

s

gmes and which is p&rtlcularly adapted for

use. in epemtmw 011 well pumpmw ma,ehm-

oery..

The object of our 11’1'»?6111:1011 is to censtruct

an engine of this character which can be op-
:erated either by steam or gas and overcome
the uneven 1rlegular power produection and
- transfer which is usuel 111 encrmes of thls_

character.
- Our invention ﬁnally eonsmte 111 the novel
combination and arrangement of parts here-

inafter mmefullydefscubed a,ndpmtmularly

~ pointed out in the claim.

- In describing the mventloll in debell lef- .;
“erence is had 10 the eceompanymw ‘drawings,
_formmg a part ot this specification, Wherem
like numerals of reference 1nd10&te cerre-—,
~ sponding palts throughout the sever al V].GW:} :
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35
S-Showmg our improved feeding mechamsm
. Fig. 3 is a cross-sectional view of the gas and.
L Fig. 41s a vertical sectmnal view
. of the igniter meehenlsm Fig. 5 is ‘a per-

45

thereof and in whleh-—-
I‘1gu1 elis a detail vlew, pm tlall y In secuon

- of an engine embodying our 1mp10vements -
Fig. 2 is a front elevation of an engine,

41T mlxer

epectwe view of the valve fmd 1te Stem f01

~ the gas and air mixer. o
| Refeumﬂ' to the dmwmws by 1efe1ence--
"~ humerals, T indicatesa smteble base portion |

. -g__construeted of any desirable material and

- Tig. 1.

The heads 4 and 5 may be secured
to the cyhnder 2 by any smteble mea,ns, but
as shown by the screws 6.

“ing into the eylinder.
_1a1:10‘ed therein a suitable cut-off 8, which is =
lopened to allow steam to pass thr ough the ~

into the atmosphele
~This cylinder 2 is closed at its back |

. end by the head 4 and'atits crank end by the
©  head 5.
i'go

I‘01 rned in teﬂ*ml with the cylmder

| etone '
“side thereof is Lhe steam or explosive chest 7,

which is provided with the passages 9 10, Open-’ B

The passage 9 has aT-

55

passage into the cylinder when the engine is -

driven by steam.

The passage 10 a,llows the o
‘pressure of air created by the forward stroke
‘of the piston to pass therethrough into the

bo |

chestand force.the explosive n:uxtm ethrough |

‘suitable pipe connections into the: cylinder,
‘which will be hereinafter described. When
the explosive mixture is used for operating

‘the engine, the cut-off

8 is alweys closed.

ODelatmn in the c3l1nde1 2 is a piston 11,

‘The head 5 is provided with a

The outer end of the pis-
1301:1 rod 19

1(} indicatesan aper tured ex tensmn for med

‘which is sultably connected to the piston-r 0(1_ .
and provided on its peuphely with the pack-
ing-rings13.
_Smtable opening having arranged therein the
packing-box 14, secur od o the head 5 by
‘means of the screws or bolts 15, the plstonﬁrod' S
12 operating through the openmﬂ and pack- .~
‘ing-box, as shown.

1S Sultebly connected to the cross- R
head 16, this cross-head 16 operating upon

the wmdes 17 18, which are or mey becastin-

-teﬂ‘lal with the heed 5. B

: o
"-111136“‘1 al w1th the top of the cross-head 16 for =
supporting as well as opelatmﬂ' therod 20.
- 2l'indicatesa pitman which is emta,bl} con-
nected at one end ‘to the cross-head, and at -
its opposite end to a drive:shaft (not shown)

of the mechanism desued to be. opem‘red by;ﬁ L

the engine.

22 mdlea,teslthe oas and air mmer Wthh 15;’_-”:';1 o
substantially elbew shape and is pwVIded-_ S

with the air-inlet 23-and a ﬂ'ae—lnlet 24,

oo

Formed integral with the inner face of the; |

'mmel 22 and leo*lsteunn with the gas-inlet |
is the collar or support o5 for the Valve stem

26; this valve operating through an opening '.

- 1n the collar or support, and one end thereof
, upon which is mounted the cylinder 2, sur- |

 rounded by the water- JﬂG]{{}t 3, as shown in :

extending through an openmfr in the mixer

95

- The mixer 22 is also

provided with a partition 26', forming a valve-

seat 28 for the valve 27, whlch is seemed to
100

otie end of the Valve--stem 26, the opposite

ond of the valve-stem having secmed thereon
o the nut 29 ‘between 'ehleh -‘Fbﬂd the mixeris
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mounted on the valve-stem 26 the coiled re-
sistance-spring 30. The valve-stem 1is fur-
ther provided with an opening 30°, which reg-

isters with the gas-inlet 24 when bhe valve 2’7

is off its seat. The spring 30 normally keeps
the valve 27 in engawement with the valve-
seat 28.

- The gas and air mixer is connected by the
pipes 32, 32', and 33’ to the gas or steam chest

7 forsupplying the explosive mixture thereto,
and the chest 7 is connected by the pipes 33,
34, and 34 to the cylinder 2 for bl]pp]}?lﬂg
the explosive mixture thereto.

36 indicates a cut-off mounted in the pipe
connection 32 for controlling the admission of

the explosive mixture to the chest 7, and 37
a similar cut-off arranged in the pipe connec-

tion 33 for controiling the admission of ex-
plosive mixture to the eylinder.

35 indicates the inlet-port, arranged in the
cylinder, this port registering with the end
of the pipe connection 34'.

Secured to one end of the cylinder 2 by
means of the bolts is a vertical extension 39,
having the end thereof bent at right dnﬂ'les,
as at- 39’ forming a supporting-arm, to which
is pwotally seeured as at 40, the opelatmn‘-
lever 41, the lower end of this lever being
also pwotally connected to the valve-stem 42
of the exhaust-valve 43.

- 44 indicates a hollow valve-casing having

- its lower end exteriorly serew-threaded and
-secured in a screw-threaded opening formed

35

40

in the eylinder-head 4. The inner end of the
valve-casing is beveled and forms a seat for
the valve 43, while the outer end thereof 1s
provided with packing or stufiing box 49,
through which the valve-stem 42 operates.
Thevalve 43 and its stem 42 are operated by

means of the rod 20, which is connected to

~ the operating-lever 41 at its center.

The topof the cylinder is provided with an

" opening 46, the upper end thereof being of

45

._50

greater digmeter, and mounted in this en-
larged upper end 1s a collar 47, which is in-
teriorly serew-threaded and is adapted to re-
celve the screw-threaded lower end of the 1g-
niter-tube 4S. The tube48 is surrounded by
the upwardly-extending sleeve 49, which is
secured in position by means of the annular

- flange formed integral with its lower end, the

55

flange being secured fo the cylinder, as at 50.
The sleeve 49 is also provided with an an-
nular flange 51, which is adapted to receive
one end of the p1pe 52 for guiding the flame
from the burner 53 to the 1?'mte1-tube The

~ opposite end of the pipe is enlarged, as at

54, which is provided with a series of ap-

~ ertures 55 for the admission of air for sup-

60

porting combustion. The burner 53 is con-
nected to a suitable gas-supply pipe 56, which

has arranged therein a cut-off 57 forregulat- |

ing the flow of gas to the burner.

- When 1tis desired to operate our improved
engine by steam, the valves or cut-offs 36 87
are closed and steam is admitted to the chest

by means of the pipe 58, which Is connected |

to a suitable source of steam-supply and pro-
vided with the cut-off or valve 538".

59 indicates the steam-exhaust which 18
also provided with a cut-off or valve 59
When the engine is operated by steam, the
cut-off 8 in the passage 9 is opened and the
steam admitted to the cylinder 2.

60 indicates the ordinary slide arranged in
the steam-chest and is operated in the usual
manner.

When it is desired to use our device as a

cas-engine, the valve 60 and its stem are dis-

connected 'from the eccentric or other con-
nection (not shown) and are placed in the po-
sition shown in Fig. 1 of the drawings.

The operation of ourimproved engine is as
follows: The piston being in position, as
shown in dotted linesin Fig. 1, the valves 306

37-are opened and the gas and air are admitted

into the chest, and from there they are carried

by the pipe 33 into the cylinder 2, through

the opening 35, and on the back stroke of the
piston the gas a,nd air or other explosive mix-
ture will be compressed and a portion thereof
forced up into the igniting-tube, which will
explode the same. The force of the explo-
sion will drive the piston back again to the
position shown in dofted lines in Fig. 1, and
the operation as heretofore stated will be re-
peated.
piston the cross-head 16 will be carried there-
with, and the extension 19 will abut against
the end of the rod 20, carrying the rod in a
manner that will force the valve 43 inwardly,
which will allow of the discharge of the vapors
formed by the explosion. The pressure of
the explosive mixture caused by the forward
or outward stroke of the piston will close the
valve of the air and gas mixer and prevent

further admission of the explosive mixture to

the cvlinder and chest, and on the back move-
ment of the piston theinward flow of the gas
and air will open the valvein the gas and air
mixer and will allow another charge of ex-
plosive mixture to pass into the eylinder as
well as the gas and air chest.

In our improved method the back stroke of

the piston allows an entrance of a fresh mix-

ture to the steam or gas and air chest and

compresses the fresh charge in the back end

of the cylinder until the same is ignited or

‘exploded, while theforward or outward stroke

will open the exhaust-valve and allow the
discharge of the foul gases caused by the ex-

75

80 .

90._.-

.95

On the forward movement of the

100

IOK

IIG

&

I12C

plosion, and at the same time force the explo- -

- sive charge from the chest into the cylinder.

It will also be observed that the piston is
cushioned at each end of its stroke, which

with an explosion every revolution gives a

steadiness of motion and removes all a,nnoy-
ances due to jarring.

It will be observed that owing to the aper-
tures formed in the vdalve-stem in the gas and
air mixer the gas is admitted thereto only

when the va;lve in the gas and air IIllXGl is

opened.
We of course donot wish tolimit ourselves
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t0 the etact constluctwn set f01 bh as var 10115"'

changes may be made in the demlls of con-

spirit of our invention.

Letters Patent, is—

In a gas-engine, the combination of a eyl-

inder closed_ at both ends and provided with

an inlet-port for an explosive mixture in the

side thereof, a piston operating in said cylin-

~der, a cross-head suitably connected to the
 said piston, an operating-rod supported and

operated by the cross-head, a chest connected
to the said eylinder adapted to receive an ex-
plosive mixture, a passage 10 arranged in the
said chest for eonnecbmy the mtel ior of the
cylinder with the interior of the chest, con-
n_ections between the chest and the said inlet-

struetlon without departing f rom the gener al

Having thus fully deser ibed our 1nvent10n '
| what we claim as new, and desn e to secme b} _.

a mixer connected to the said chest, a |
v alve arr auﬂ'ed in the said m1xe1 fm contml-— |

[T P P TLI T BT

hng the supply of mlxtme to the chest a
spring-actuated valve-stem connected to the_ _-
sald Va,lve and provided with an opening to
allow of a supply of gas to the mixer, suitable
igniting mechanism connected to the said cyl-
-111(161 for causing an explosion upon the com-
pression of the exploswe mixture, an operat-
ing-lever pivotally connected to the said rod,
a valve stem connected to the said lever, a

valve connected and operated by the sald

stem and lever to allow of the escape of the-_"_:-_
foul gases from the cylinder after an e:x:plﬂ-—-_ -

sion, substantially as set forth. |
Tn testimony w hereof we affix our 31gm1-
tmes in the presence of two witnesses.

‘GUSTAVE DAHLBERG.

B B
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JACOB OLICQUENNOI e

ERNEST UHLIN

-'Witnesses: -
~ A. DE FRANCE,
| _'tJ- ..IJ-

CSOME.
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