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J. CHARLES BECKFELD, OF ALLEGHE\TY PE\TNSYLVANIA ASQIGNOR OF ONE-
HALF TO ALBERT SCHMID, OF SAME PLACE.

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 396,022, dafsed January 8, 1889.
Application filed November 23, 1887, ‘Serial No. 265,979, (No model,)

o all whom it may concern: .
Be it known that I,J. CHARLES BECKFELD,
a cltizen of the United States, residing at
Allegheny, in the county of Allegheny and
5 State of Pennsylvania, have invented or dis-
covered certain newand useful Improvements
in Gas-Engines, of which improvement the
tollowing is a ap(lmﬁem Lon.
The invention hervein relates to certain im-
10 provements in that class or kindof engine in
which motion is imparted by a series of ex-
plosions of 1ifilammable
of the engine.
In- general terms, the invention consists in
15 the construction and combination of devices
or mechanism, all ag more fully hereinafter
described and clarmed.
In the accompanying drawings, forming a
part of this specification, Figure 1 18 a sec-
20 tional elevation of my improved engine, the
section being taken on a plane passing through
the axis of t]w crank-shaft. Figs. 2 and 3

are similar views, the seetions be].ng taken on

the lines ¢ x and y vy, I'ig. 1, respectively.
25 Kig, 4 18 a sectional plan onan enlarged scale,
the section being taken on the line v », Fig.
2. Fig. 5 is a vertical section of the valve
mechanism on the line 7 £ g, 2. Higs, 6, 7,
and S are transverse wetmnal VIEWS ot the
3o valve controlling the fow of gas to the ex-
plosion-chamber and the ignition thereof,
On the ecrank-case 1 1s secured the casting,
in which is formed the power-cylinder 3, com-
pression-cviinder 4, and 1}0{:]1015 5, 1 “111(311
3¢ the valve-rods w mL, as will e more fully
- hereinafter set forth. On opposite sides of
the cylinder-casting ave secured the valve-
~chests 6 and 7, having hovizontal valve-cham-
bers formed therein, as shown in IFigs. 2, 4,
40 and 5, by shells 8 and 9, having a eylindrical
exterior and a conical interior.
chambers 8 and ) are arranged the conitcal
valves 10 and 11. Through these valves are
passed the stems 12 and 13, each provided at
45 one endwith a crank-arm, 14, said erank-arms
being pivotally connected to valve-rods 15,
attached at their lower ends to straps 16, sur-
rounding eccentrics 17 and 18 on the crank-
shaft 19, whieh is mounted in suitable bear-
50 Ings in the ends of the erank-case 1. (See Fig.

1 ) On the valve-stems 12 and 13, adjacent |

cgases in the eylinder

Within these

to the crank-arms 14, (see Fig. 4,) are formed
conical enlarg ements 20, ﬁttmc- within corre-
Spondmﬂly-shaped openings 91 formed in one
of the ends of each of the shells 3 and 9, and
on the opposite threaded ends of the stems 12
and 13 are screwed nuts 22, which bear against
springs 25, interposed between said nuts and
the large ends of the valves 10and 11, thereby
holding said valves vieldingly ‘walnst thelr
seats. Tt will be observed that as the coni-
cal valves 10 and 11 and the conical enlarge-
ments 20 on the valve-stems are opposﬁely
arranged—z. e., with their small ends adja-
cent — the qpmnﬂs 25 will serve to hold
both parts 1n position. Ifwill also be observed
that the wvalves are oppositely arranged,
thereby bringing the crank-arms 14 in line
with the pockets 5 for the valve e-rods, said
pockets being connected with openings 24 in
the ends of the valve-chests. (See Fig. 4.)

In the wall of the valve-chest ¢ is formed
an opening, 25, for the admission of air, said
opening communicating by a port, 26, with
the intevior of the valve-chamber 8. Gas is
introduced into the chamber S by the pipe 27
and port 28, and the combined gas and air es-
cape by the port 29 and passage 30 from said
chamber into the compressing-cylinder. 4.
The ports 28 and 29 are arranged in line with
cach other, so that both ports will be simul-
taneously opened and closed by the move-
ment of the valve 10, in which is formed a
groove or recess, 31, of such a width as to
form a passage c*onneeunﬂ in one position of
the valve the air-port 26 with the port 29, the
latter being simultaneously connected wﬂ:h
the gas-mlet port 28, which, as above stated,
18 opened and 0]0&00 S1 mnltaneougw with t]le
port 29,

Gas and air are admitted into the compress-

ing-cylinder 4 in the manner above described

dml]lﬁ the downward movement of the piston

3. AC‘: soon as or before the piston reaches
the lowerlimit of its movement, the valve 10
18 shifted so as to close the ports 28 and 29,

55
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Durmn the upward movement of the piston

39 the gas and alr ave forced through the pas-
sage 53 and port 54 into the chamber or re-
cess o9 of the valve 11, which has previously
been shifted so as to bl‘l]lﬁ said chamberinto:
communication with the port 34, The cham-
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ber 35, as shown in Ifigs, 2, G, 7, and §, ex-
tends around the valyve 11 about half 1ts cir-
cumference, a portion being open and a por-
tion, as 36, within the hody of the valve,said
portion 36 being provided with an exit-port,
37, which at one point in the movement ol
the valve registers with theport 38, conneeted
with the explosion-chamber by the passage 54,
The combined gas and air escape by the
above-deseribed ports and passages from the
compression-evlinder to the explosion-cham-
ber. In the wallof the valve-chest 9 is formed
a port, 40, so located with reference to the
port 54 and the eircumferential opening orre-
cess 35 in the valve 11 as to be in comumuni-
cation with the port 3L tor a short pertod on
the opening of gaid port by the movement of
the valve to permitof the escape ol the com-
bined gas and air from the compression-cyl-
inder, thereby permitting ol the escape of a
small portion of the gas and air through the
port 40, and then by the pipe L1 to the burner

4 &)
"L ad
F

cess, 43, in the valve-chest 7, consists of o
metal bloek having a number of small per-
forations therethrough. This recess 435 1s
connected by a passage, 44, with the ¢ 1M~
ney 43, attached to the chest 7, and also in-
termittent with a recess, L6, in which 1is lo-
cated the burner 47, similar in construction
to the burner 41, gas and air being supplied
thereto by a passage, 18, extending from the
passage 39, and of such a diameter as to per-
mit of the flow of gas, but not the passage of
flame.

In the wall of the valve 11 is formed a
groove or vecess, 9, of such dimensions as to

connect af one point in s movement the port
38 and recess 46, containing the bhurner 4, |

(see Fig. 7,) and also at a certain other point
in its movement to connect the recess 46 and
the passage £L (See Iligs. 6 and 8)  An or-
dinary gas-hurner, 50, is loeated in the chim-
ney 45 helow the passage: -t and im sueh prox-
imity thereto that any gas escaping from sa 1<l

ted by the fAame of the

"

passage will be 1gni
burner 50.

The operation ol the above-described parts
is ag follows: The combined gas and Q11 e8-
cape by the passage 35 and port 54 into the
recess 35 and 36 of the valve 11, a small por-
tion escaping thence by the port 40 and pipe
41 to the burner 42. The gas escaping through
the burner (the passage 44) to the chimney is
ionited by the flame from the burner 0.
From therecess 35 36 the combined gas and
air (the port £0 heing closed) escape by the
ports 37 and 33 and the passage 359 into the
explosion-chamber. By a further rotation ol
the valve 11 to the right the recess 46 and pas-
sage 44 are connected by the groove orrecess
19 in the valve, whereupon the gas escaping
from the burner 47 is ignited by the flame
from the burner 42. As soon as the gasfrom
the burner 47 is ignited, as above deseribed,
the movement of the valve 11 is reversed, and
the recess 46 and port

This burner 42, which is located in a re-

38 are connected by the |

3 - 396,022

oroove 49, whereupon the flame from {he
= - -

L

Dburner 47 ignites the gas in the explosion-

chamber. The travel of the valve 11 when
rotating to the left is such that the port 40 1s
uncovered, thereby permitiing the combined
oas and air'in the recess 35 36 to eseape and
burn at the burner 42, In high-speed engines
it is necessary to employ a very hot flame in
order to ignite the gas in the explosion-cham-
ber at every stroke, and this is especially the
ase where natural gas is employed; hence ]

employ a flame produced by a4 proper mix-

o eN-

ture of gas and air, the burner 50 being
ploved solely in starting the engine (see Figs.
G and 7) anduntil its movements have become
so rapid that a practically constant flow of
oas is maintained through the pipe 41, which
is sufficiently large to supply the burner 49
hetween cach stroke of the valve 11, - After
{he engine has obtained a sufficient speed, as
above stated, the supply of gas to burner 50
is turned off. | '

The exhaust-port 51 is located at a point
approximately midway between the extreme
lHmits of movement of the power-piston 5HZ.
This port or passage 51, connecting the power-
cyvlinder and the valve-chamber 8,is placed in
communication with the outlet-port 55 at cer-
tain intervals, dependent on the speed of the
engine, by the groove or recess 54, formed 111
the valve 10. Their eccentrie 17, operating
the valve 10, is made adjustable transversely
of or around the power-shaft, and isconnected
to a suitable governing mechanism, 55, where-
by the amount or intervals of movement o f
the valve 10 are regulated, and hence as the
wlve 10 governs or controls the flow of gas
and airto the power-cyvlinder, and also the ex-
haust of dead gases therefrom, as will be read-
ily undersiood, the speed of the engine 1s
reoulated either by the admission of more or
less eas amd adr into the power-cyvlinder, 1t
being understood that the valve 11 1s con-
structed to permit of the passage of all the
oas and air from the compression-cylinder,
and also by retaining more or less the dead
aases in the power-cylinder, and thereby de-
teriorating the quality of the explosive mix-
fure to that extent. "

On the valves 10 and 11 are formed shoul-
ders 56, construeted to hear against the ends ol
the valve-chests or shells § and 9 for the pur-
pose of preventing the valves 10 and 11 from
being wedged in the shells Dy the pressure of
the springs.  These shoulders are constructed
to permit of the valves fitting snugly but with-
out binding upon their seats in the shells,
and as said shouolders are gradually worn
away the valves will bear alittle harder upon
their seats, whereupon the wearing-section
will be transferred from the shoulders to the

transferred to the shoulders, In this way we
are enabled to maintain a tight but non-bind-
ing contact between the valves and thetr seats.
1 claim herein as my invention—
1. In a gas-engine, the combination of a
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valve mechanism controlling the flow of gas
and air from the compression-cylinder to the
power-cylinder and the passage of flame from
the igniter to the power-cylinder, a burner
having a supply connection with the power-
cylinder,and aburner connected to and receiv-
ing 1ts supply of gas and air through the
valve mechanism, substantially as set forth.

2. In a gas-engine, the combination of a
valve mechanism controlling the flow of gas
and air from the compression-cylinder to the
power-cylinder and the passage of flame from
the 1gniter to the power-cylinder, a burner
having a supply-connection with the powexr-
cylinder, a burner connected to and receiving
its supply of gas and air through the valve
mechanism, and a burner having an inde-
pendent source of supply, substantially as
setl forth.

3. In a gas-engine, the combination of a
valve mechanism for controlling the passage

of flame from the igniter to the power-eylin-
der,a burner having a supply-connection with
the power-cylinder, and a burner receiving its
supply of .gas and air from the compression-
cylinder, substantially as set forth.

4, In a gas-engine, the combination of a
compression-cylinder and a power-cylinder
suitably connected for the passage of gas and
aly, & burner receiving its supply of gas and
alr from the compression -cylinder, and a
valve mechanism for controlling the passage
of flame from the burner to the power-cylin-
der and preventing the extinction of the
flame by the explosion, substantially as set
forth.

Intestimony whereof I have hereuntosetmy
hand. | | |

J. CHARLES BECKFELD.
Witnesses: -
R. H. WHITTLESEY,
DARWIN 5. WOLCOTT.
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