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To all whom it ma 1/ COTLCETTL:

Be it known that I, FRANK W. OFELDT, a
citizen of Sweden, anda resident of New York
in the county and State of New York, have

5 invented a new and useful Tmprovement in

Gas-Engines, of which the following lsaSpeelﬁ
cation.
The invention relates, generaily, to gas en-
oines of that class in which a liquefiable gas
10 is used expansively, then condensed, then re-
turned, and by heating again converted into
oas, and thus used over again indefinitely—
such matter as, for instance, sulphide of car-
bon or naphtha beingsuitable for the purpose.

15 'The invention relates more especially to an
| tive view of the engine and chimney seen to-

engine 1n which the heat necessary for convert-
ing the ligquid 1nto gasis obtained by the com-

bustion of a portion of the said gas itself, as
279,270,

shown in my previous Patent No.
20 dated June 12, 1883.

The object of my present invention is to pro
vide certain improvementsin the construction
of the engine described in the aforesaid patent,
with a view to make 1t more compact, avoid-

25 ing the effect of the dead-point of the stroke,

Jocating its parts conveniently for manipula-
tion, facilitating the control of theslide-valves
for regulating the speed and the forward and
reverse movement of the engine, so asto adapt

30 it particularly well for use to run the propel-
ler of alaunch, boat, or other vessel, and also

to transmit noiselessly the necessary positive

movement from the main shaft to the valve-
shafit.

‘The invention will be hereinafter fullv de-
scribed, and specifically pointed out in the
claims, reference being had to the accompaﬂv
Ing drawings, in which—

33

Figure 1 represents a side elevation of my
improved gas-engine, mainly in section, taken
on the line x x of Fig. 2. Fig. 2 is a vertical

cross-section of the same, taken on thelineyy
{ tally In and 18 coupled to and in line with the

40

of Fig. 1. TFig. 3 1s a plan view of the valve-
chest faee ShOWll]G‘ the surfaces on which the
slide- valves work.
the engine, showing my improved device for
- communicating motion from the main shaft to

the wvalve-gshaft. Fig. 43 shows a modifica-

tion of the same. Ifig, b1isa top view of one

45

Fig. 4 is an end view of |

| section of the oil-pump, main shaft, and ec-

centric, the section being taken on the line z 2

of Fig. 1. Hig. 7 is an inside view of the
hand-wheel of the reversing-gear, showing its
central and intermediate pinions. Fig, 818a g5

side view of theslotted cog-segmentinto which

the pinion of Fig. 7 gears. Fig. 9 18 a cross-
section of the same ontheline v v. I'ig. 1018

a side view of the wheel or crank which carries
the block and stud of the intermediate pinion, 6o
which work in the slot and segment shown 1n
Fig. 8. Tig. 11 isa sectional elevation of the
chimney and the retort by which the gas is
ogenerated, the same being shown in position
on the engine proper. -Ifig. 12 is a perspec- 65

ward the side and rear of a boat or launch, in
which it is indicated as being placed. I'ig.13
is an explanatory view of the relative posi-
tions of the slide-valves and valve-cranks cor- 70
responding to the positions of the pistons indi-
cated 1n I‘Jgs 1 and 2.

Like letters of reference indicate like parts

| in the several figures.

A isa hollow frame or box shaped casting 73

which incases the engine, 1ts lower portmn,A’
being made somewhat intheshape of atr ough,
bolbed by flanges at ¢, to the middle portion,

- and extending longitudinally so much farther

rearward than the middle portion as to leave 8o
room for placing the oll-pump vertically above
the main shaft. On top of the said middle
portion is bolted the valve-chest face or slide-
plane A% on which the slide-valves work, and
on top of the said plate or plane A’is bolted 85
a hollow cover, B, which forms the valve- chest |

1 or valve-chamber.,

From the. bottom of the trough A’, which-

' also serves as the base or bed plate of the en-

oine, project upward cross-partitions a’,which go
serve as rests for pillow-blocks or bearmﬂ*s of
the main shaft C, which 1s armnged horizon-

propeller-shaft ¢’ by a key or spline, ¢, within
the hub of the oil-pump eccentrie, as will be 05
further described. The shaits G ¢/ have bear-
ings in the ends of the lower part, Al;1n stufi-
ing-boxes, as shown in Fig. 1, and from the
front end 'of the shaft motlon 18 transmitted

50 of the valves detached Fig. 6 is a vertical | to a valve-shaft, D, for operating the slide- 100
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Thesaid valve-shaft isarranged above
and parallel with the main shaft C, longitudi-
nally of the valve-chest B, and has its bearings
in the ends of the same, the front end of the
valve-shaft projecting through a stuffing-box
above the main shatt C, as in Fig. 1. The
shaft D is further steadied from lateral deﬂec
tion by resting in jaws or p]llow blocks a®, cast
upon the slide-plane A’

The piston-cylinders It are three in number,

open at their lower ends, and closed at their

upper ends by being bolted through flanges
to the underside of the plate A® the only com-
munication from the valve chest to the cylin-
ders beingthrough theinlet-porte,which port,
when the slide-valve is in the position shown

in Fig. 2, forms communication between the.

eylmde;l and 11;16 exhaust by way of the ex-

- haust - port ¢, which 1is '1130 formed in the
plate A’
The main shaft C has three cranks, ¢ ¢ ¢,

25
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which by pitmen ¢’ are connected to the corre-
SpOlldll] pistons, numbered123. Thecranks
¢ ¢’ ¢ are arranged at an angle to each other
of one hundred and twenty degrees, or set as
three radii dividing a elwle in three equal
parts.

The valve-shaft D has three cranks, d, for
regulating the throw of the valves, and which
are also arranged at an angle of one hundred
and twenty (lenle.eb to each other, to corre-
spond with tlle cranks of the plstons and cyl-
inders whose valves they are to regulate, and
are preferably set a little in advance of the
lower cranks, soas to give lead to the valve
and thereby effect a free exhaust and an end
cushion on the upstroke of the pistons, and a
cut-off for utilizing the gasexpansively on the
downward stroke of the pistons.

The ends of the piston-rods or pitmen are
ball-shaped, and simply lodge in correspond-
ing sockets in the pistons, a firmer connection
not being needed, inasmuch as the working

- pressure is always upon the pistons on the
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downstroke only.

By arranging the crank- slnfts C D parallel

with each other, the cylinders vertical, and

the valve-plane 1101 1zontal, it will be %een that
the motion of theslide-valves is at right angles
to the motion of the pistons and tothe axis of

the shafts, thereby facilitating the advantage
of a comparatively large and rapid movement
of the valve at the end of the stroke of the
piston when the movement of the latter is slow
and small, and thereby also enabling a quick
opening and cut-off of the inlet-port, as well
as of its communication with the exhaust-port
into the exhaust-chamber A’ which is simply

the interior of the hollow frame or casing A.

The slide-valves I (see Figs. 2 and 5) are

each provided with two parallel upright lugs,

forming a guide-jaw,in which is fitted. a square
slide- block bored th ough horizontally to re-

ceive the corresponding crank-pinof thevalve- |

shaft D.
fistheinduction-opening of the valve, which,
when above the port ¢,admits the live or press-

| ure vapor from the valve-chest to the eylin-

der. Between the lips of the valve 1s the or-

dinary arch or channel, which, when in the
position shown in Fig. 2, ‘forms commumcatmn:

between the port e and the exhaust-port ¢
In the diagrams in Fig. 13 the relative po-

sitions of the cranks ot the valve-shaft and.

those of the main shaft are shown, respect-
ively, in the circlesabove and below tha valve-
port sections, and the first three of these lat-
ter indicate the corresponding positions of the
respective valves in accordance with the posi-

tions of the pistons1 23 in IFigs. 1 and 2, and,

for convenience of comparison, are marked
with the respective numbers on the pistons,
the arrows indicating the direction of the mo-
tion.

It will be seen that the eylinder of piston 1

is about to receive live pressure-gas and the
piston about to start on the dﬂwnstroke. No.
2 has started on the upstroke and is exhaust-
ing No. 3, which is at the same elevation as
No. 2, but yet, moving downward, has its in-
let-port e closed by the valve,and is impelled

by the expansion of the inclosed or cut-off

vapor.

The three last or lowest valve-port sections
in Fig. 13 indicate the relative positions of the
valves at the end of one-fourth revolution.
The valves of Nos. 1 and 2 are moving in di-
rections opposite to those before. Piston No.
1 is half-way on the downstroke and 1its valve
has cut off. No. 2 is about three-fourths of
its way on the upstroke and 1s yet exhausting,
and No. 3 has started on 1ts 11pstroke and 18
also exhausting.

The pistons are all single- rL{ztlrlg-----------namelyj,
on the downward stroke only—and each in

7C
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turn is moved upward by the downstroke of

the others; but their active paths—. e., efiec-
tivetoturnthe cranks—Iap oneanother,where-
by the rotary motion produced is unaffected
by the dead-points, and continues uniform
without the use of a fly-wheel.

The automatic oil-pump is arranged, as be-
fore stated, upon the rear end of thetrough A’,

(10

above the. main shaft C, and in line with the

row of cylinders E, in a manner to cause no
lateral projections on the frame.

( is the pump-cylinder shown in Fig. 6,
with the cap removed and provided near its
upper end with oppositely-placed nipplesg, tfor
the attachment of inlet and outlet valves (not

120

shown in the drawings except at G in Fig. 12)

and oil-pipe n,leading from the tank to the re-
tort. The pump-piston is an ordinary solid

planger, ¢',which is connected by an eccentrie-
& 125

strap, ¢°, to an eccentrie, H, which has a lon
hub, &, split along oneside and provided with
lugs 2/, by which and bolts through the said

lugs it is tightly clamped around the adjoin-

ing ends of the main shaft C and the propeller-
shaft ¢, the aforesaid key ¢ being fitted in a
corresponding groove in the hub 4 and in the
two shafts, thus securing the three together,
as plainly shown in Figs. 1 and 6.

At opposite sides through the valve-chest

[3C
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are horizontal openings f’¥, the former for
attaching theretoa pressure-gage, W, (see Figs.
2 and 12,) and the latter for the safety-valve.
The channel &' has a seat at its inner end to
receive the valve 0, whose stem works in a
stuffing-box, §°, aspiral-spring, d', (of suitable
strength to yield when the pressure of safety
18 exceeded, ) being put upon the valve-stem
and interposed between the said stuffing-box
and the valve proper, . A vertical channel,
b*, connects the channel & with the exhaust
chamber A® and the condenser, so that when
under an excess of pressure the safety-valve b
opens, the overheated gas passing direct
through the channels &' §* from the valve-chest
to the condenser, until safe pressureis restored.
The motion from the main shaft C is trans-

‘mitted to the shaft D from a crank- or wheel,

J, upon the former shaft, and a crank or wheel,
I, upon the latter, and an intermediate cog-
wheel, J’, or bar K. In Figs. 1 and 12 the
motion is shown as transmitted by cog-wheels,

‘the intermediate wheel, J', bem-:r mounfed te

turn upon a stud secured te the f1 ame A; bub
as the gear-wheels, although they WOI‘k very
setisfaeterily, make some noise during their

~movement, I have devised other meaus (see

Figs. 4 and 5) for transmitting the motion.
The upper and lower cranks, I J, are con-
nected by a bar, X, (see Iig. 4,) which has one
or more lateral ez_tenswne, k, whose ends are
connected by cranks £, of the same length as
the cranks 1 J, to Statlonary pins or pivots &

around which the said craunks revolve. By
this construction it is easily understood how
the cog-wheels may be dispensed with and,

nevertheless, positiveimovement obtained, the

effect of the third (and, still better,the fourth)
crank and pivot belng to afford steadiness in
the movement and always keep the bar K in
a vertical position.

In Fig. 4% is shown a modification in which
the steadiness of movement may be obtained

without cog-wheels and without the lateral

arms k. This 18 done by pivoting the center
of the bar K to a pin, /%, secured to a parallel
piece or block, K, fitted to slide in a vertical
slot, K°, on the frame A. When this modifi-

cation ]S used, the upper and lower cranks, I
J, must turn in opposite directions, instead of
both turning in the same direction, as they do
when the device shown in Fig. 4 1s used, and
when the cog-wheels are used.

In order to regulate the slide-valves so as to
stopand st“utand reverse the movement of the
engine, I have provided the following means:
The erank or wheel 1 1s free to turn upon the
valve-shaft D,-and to 1t 1s secured a block,
which 18 of size and shape adapted to fit and
slide in a circular slot, {, in another wheel, 1,
which latter wheel is rigidly secured or keyed
on the shaft D. Upon the block 7 is a pin, 7,
on which is mounted, free to turn, a pinion,
m’, which gears in a cog-segment, /', within the
rim of the wheel L, and also with 2 larger pin-

| freely upon the elengeted hub 2 ef the Sald

wheel L.  Upon the hub of the said toothed

wheel m is secured a hand-wheel, by which

the gears are manipulated. This consists of a
disk with wooden rim M, which is fa,sfened by
screws through a metallle ring, m* to a me-

70

tallic central disk, M’, the latter bemg that

portion of the hand-wheel by which it is se-
cured upon the hub of the aforesaid wheel m.

75

The central disk, M', has sockets m’, in which

there are spiral springs m'. The said sockets
are covered and the springs compressed from
the outside by a metallic disk, m’, whiceh, by a

nut serewed upon the outer threaded end of 8o

the valve:shaft D, is forced against the said

springs, thereby also pressing the central disk,
M/’,of the hand-wheel against the adjoining rim
P with sufficient friction to cause the said
wheels to turn together uniformly, as if they
both were fastened upon the valve-shaft, until -
sufficient force 1s applied to the hand- wheel to
overcome the said-friction.

When the parts shown in FKigs. 7 to 10 are
together, as in Iig. 1, and the engine started,
the motlon lmpalted to the wheel or erank Iis
in turn imparted by the latter to the wheel L,
keyed upon the valveshaft, by the block ;
upon the wheel or crank 1', which, when hav-

| ing traveled to the end of the circular slot
‘in the wheel L, carries the latter with it to re-

volve the shaft D and operate the slide-valves.

If 1t 1s desired to reverse the engine, it is
ouly necessary to turn the hand- wheel M (or
hold it back a little against the motion ef the
engine; ) so that by means of the cog-wheel m,

pinion m/, and cog-segment 7', the wheel L will

advance on the motion of the crank or wheel
I, so that-the block ¢ lodges against the oppo-
site end of the circular slot [, thereby turning

By turmnﬂ' the wheel M so that the block

8:-
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the valve-shaft D, and eonsequently reversing
1 the valves, and thereby the engine.

7 be moved te about the middle of the slot{

the valves will get in such position that the

engine will instantly stop, one of the pistons

I1I0O

then being at the end of its' stroke and the

other piston, having both pressures on to coun-
teract each other.

The combustion-chamberS is arranged upen_

the valve-chest, as in my previous patent, its
arrangement being siiown in Figs. 11 and 12,

-

the central nipple, f° upon the top of the

vatve-chest serving to attach the pipe from

the vapor-chamber. The feed-pipe » from the
oil-pump and napbtha-tank enters the lower
end of the combustion-chamber. (See arrow

1 in Fig. 11.) It then runs upward and con-

nects with the upper end of a pipe, N, which
is coiled, as shown in the said figure, and the

lower end of which again connects with a

pipe, N'. 'This latter is of larger size and is
coiled 1n an opposite direction to the pipe N
and surrounds the coil of the latter pipe. The
outer coiled pipe, N, is connected at its up-
per end by a eftstmg, 2/, (in about the shape

ion, m, whose hub 1S bered and ﬁtted to turn | of & revelted elbow-joint) with the plesure

120
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tube or vapor-chamber O, which from there

continues downward centrally through the in-

ner coil, N, and is closed at its lower end, with
the exception of a central pipe, o, by which
it is connected to the aforesaid nipple f*, lead-
ing to the valve-chest. Withia the tube O is
a tube, I, of smaller diameter. ‘I'his rests
with its open lower end upon the bottom of the
tube O, and is partly cut cut at its edge where
it joins the tube O, leaving openings at arrow
2. The upper end of the tube P is closed, ex-
cept having a central perforation, through

-~ which a downward-tapering tube, », 1s in-

20
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serted, whose upper end is threaded from the
inside into a nipple on the aforesaid casting »’,
to which nipple is threaded trom the outside
a coupling of a pipe, p, connecting the tube
P with theinjector Q. It will beseen that the
tapering pipe or tube pserves two purposes—
by its taper to make a tight joint without ex-
tra packing in the end of the tube P, and at
the same time to retain the said tube in an
upright position centrally within the tube O,
so as to make the annular space between them

uniform. |
The injector-valve ¢ serves to stop, start,

and regulate the flow of the gas from the pipe |

»’, which thence by the pipe ¢* is conveyed to
the burner R,a vent-coupling, ¢, to admit air,
forming the connection between the injector
and the pipeq’. o

The burner R is simply an aunular casting
held in place by being arranged to surround
the pipe o and rest upon the nipple f* of the
valve-chest. The upper surface of the burner
R is provided at its circumference with a se-
ries of outward-flaring holes, through which
the flame throws against the coils and other
parts of the retort for heating the oil and re-
verting 1t into gas. o

By this econstruction it will be seen that the
oil entering in thedireection of arrow 1 through
the pipe N’ to the retort first passes down-
ward through the entire inner coil, N, thence
upward through theentire larger pipe, N', (the

gaid pipe being increased 1n diameter, so to,

a3 near as possible, correspond with the in-

creased volume of the oil as it i1s converted

into gas first of lower and then of higher grade
or less density,) thence down into the tube O,
and through the annular space between the
said tube and the inner tube, P>. Thence the

greater portion and the denser portion of the

gas enters through the openings at the bottom

edge of the inner tube, P, and through the

pipe o to the steam-chest, and thence through
the cylinders. At the same time a portion of
the highest grade of the gas, or that which has
the least density, passes up, as indicated by
arrow 2, into the inner tube, P, and thence in
the direction of arrow 3 into the pipe p’to the
injector, in passing through which latter, ow-
ing to its velocity, it draws airin the direction
of arrow 4 through the vent ¢', and thus charged
with air passes illuminating - gas into the
burner R.

—
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Draft for the burner R is provided by side
openings, V, at the lower end of the combus-

tion-chamber, (see Fig. 12,) and the gas of

combustion passes up through the smoke-stack 7o
s on the upper end of the combustion-cham-
ber S, as in my previous patent.

The manner of starting the engine will be
understood with reference to Fig, 12, in which,
however, the condensing oil-tank is not shown.
By the hand-pump T air is forced through the
pipe t, three-way cock +/, and pipe ¢’ in direc-
tion of arrow 1 to the oil-tank. A portion of
the oil thereby vaporized returns through
the pipe #* in direction of arrow 2 to the re- 8o
tort. The upper end of the pipe ¢* is perfo- |

73

rated, sothat by igniting the gas issuing there-

from a flame is started to heat up the retort.
The oil-valve s is then opened and the oil
hand - pump is worked a little to pump oil
from the tank in the direction of arrows 3 and
4, through the pipe n to the retort. When the
latter has been sufficiently heated by the flame
from the aforesaid pipe ¢, the oil, converted
into gas, passes through the pipe p’, injector go
Q, and pipe ¢* to the burner R, drawing air
through the vent ¢’ to keep up the flame. The
action then continues auntomatically and the
engine may be started.
The aforesaid three-way cock 7’ is for the pur-
pose, also, of connecting the air hand-pump T
with a pipe, %, which leads to a whistle, and
at the same time cutting off the connection be-
tween the pipes ¢ ¢, so that the air from the
hand-pump will rush to the whistle instead of rro
to the oil-tank. | |
U are the exhaust-pipes by which the ex-
haust-chamber A®is connected to the condens-
ing oil-tank, the exhaust vapor issuing 1n the
direction of arrow 5, Fig. 12. |
Having thus deseribed my invention, what 1
claim as new, and desire to secure by Letters

95
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1. In an engine worked by the pressure of
an expansive gas, the combination of threecyl- 110
inders having single-acting pistons, a2 driving- |
shaft having three cranks connected tothe rods
of thesaid pistons and radiating from the driv-
ing-shaft at angles to each other of one hun-
dred and twenty degrees, a valve-shaft receiv-
ing rotary motion mediately fromthesaid driv-
ing-shaft and having cranks set at angles to
each othercorrespondingtothose of thedrive-
shaft eranks, and slide-valves reciprocated by
the rotation of the said valve-shaft ¢ranks to
regulate the inlet and outlet of gas to the said
cylinders, substantially as and for the purpose
set forth. |
- 2. In an engine worked by the pressure of
an expansive gas, the combination of working- 125
cylinders arranged inthesame axial plane and
having single-acting pistons, a drivipng-shaft
arranged in the same axial plane as the cylin-
ders and having cranks radiating at angles to
each other and connected to the rods of the 130
said pistons, a valve-shaft arranged parallel
with and rotated mediately by the said driv-

I3

120




356,419

ing-shaft and having cranks set at angles cor-

responding tothose of the driving-shaft cranks,

~and slide-valves reciprocated transversely or

- at right angles to the axial plane of the cylin-

5 ders by the rotation of the said valve-shatt

cranks to regulate the inlet and outlet of gas

to the said cylinders, substmtmlly as and for
the purpose set forth.

3. In an engine having eylmders celmeeted -

10 0 cranks 1adlat1nﬂ at angles from the driving-
shaft, and a valve- Shaft hfwmo* similar cranks
~and armnned parallel with the said driving-
shaft, the combilmtien, with the said drive-
shaft and valve-shaft, and with cranks J I, se-

15 cured upon the same, of a bar, K, pivoted to.

the said eranks and provided with a pivotal
supportintermediate tothesaid shaft for trans-
mitting motion from the said drive-shaft to the
valve-shaft, substantially as specified.

20 4. In an engine having cylinders connected
to cranks radiating at angles from the driving-
shaft, and a valve-shaft having similar cranks
and arranged parallel with the said driving-
shaft, the combination, with the said drive-

25 shaft and valve-shaft, and with cranks J I, se-

- cured upon the same, of the bar K, pivoted to
the said eranks and provided rigidly with one
or more lateral arms, %, pivoted to a crank of

| the same length as the cranks of the said shafts,

30 Sald crank bemﬂ' movable around a fixed pm
or stud, substfmtmlly as specified, to transmit
motion from the drive or main shatt to the.
valve-shatt. |

5. In an engine -wor];ed by the pressure of

35 an expansive gas, the combination of the box-
frame A, forming the exhaust-chamber of the
engine, vertical piston-cylinders B, and hori-
zontal crank-shafts C,-arranged in the same
axial plane within the said exhaust-chamber,

40 the valve-chest B, arranged above the said
cylinders, and having ports e¢’, connecting if,
respectively, with the said cylinders and ex-
haust-chamber, the valve-shaft D, arranged in
the said valve-chest above and parallel with

45 the mainshaft C, and provided with cranks d
| and slide-valves ¥, and operated mediately
from the said main shaft, and the feed-pump

G, arranged in the axial plane of the said eyl-

inders and shaft E C, and having plunger ¢/,

.50 operated by an eccentric, H, upon the said

~main shaft, substantially as her e1nbef01e set
forth.
~ 6. In an engine worked by the pressure of
an expansive gas, the combination of the box-

55 frame A, forming the exhaust-chamber of the
engine, and hwmn* its lower part, A’, extend-
ing endwlise a distance beyond the upper por-
tion, A, vertical piston-cylinders ¥ and hori-
zontal crank-shaits C, arranged in the same

6o axial plane within the said exhaust- chamber,

‘the valve-chest B, arranged above the said
- eylinders, and hfwmcr ports ¢ €, connecting it,
respectively, with the sald ey]inders and_ ex-
haust-chamber, the valve-shaft D, arrangedin

55 the said valve-chest above and pa,rallel with

the main shaft C; and provided with cranks d ¢

~=nll]

-the said main shaft and provided W ith a stop- 115

N

and slide-valves F, and operated mediately
from the said main shaft, the feed- -pump G,

~arranged upon the extended lower porblon,

A’, in the axial plane of the said cylinders 70
and shaft T C, and having plunger ¢, oper-
ated by an eecentme H, upon the said main
shaft,and ashaft, C, meetmg endwise the shatt

C, and coupled to the latter by means of the
hub hy key ¢, and clamping-lugs &’ of the said 73
eecentrle H, substentlally as specified.

7. In an engine operated by the alternate
vaporization and liquefaction of a substance,
the combination, with the exhaust-echamber
A’and the piston-cylinders and shafts E C, 8o
arranged within the said c¢hamber, and with
the valve-chest and valves B I, arranged
above the said chamber, of the channel b,
having branch channel b?, fm ming direct com-
mumeatmn between the valve- chest and ex- 8s
haust-chamber, and the safety-valve b, closing
against the Seat in the said channel ¥’ at 2

" point between the valve-chest and the said

branch channel 7% substantially as and for the |
purpose set forth. GC
S. In an engine worked by the pressure of
an expansive gas, and having valve-shatt D,
operated mediately from the main or driving
shaft C, the crank or wheel I, {ree to turn upon

the eald valve-shaft by motion imparted from g5

the said main shaft and provided w1t]1 a stop-
block, 4, with pin ¢/, and a pinion, m', upon the
said pin, the wheel L, keyed upon the said
valve-shaft, and provided with a slot, {, to re-
ceive the said block, and a toothed segment, 100
l', to gear with the said pinion, and a wheel,
m, movable upon a hub, % of the fixed Wheel
L to gear with the e'ud pinion m’ for advanc-
mg bhe movement of the said wheel L, and
thereby of the valve-shaft relatively to the 105
looge wheel or crank I, in order to regulate
the valve movement for stopping, starting,
and 1eve181nw the engine, substantially a
specified. -

9. In an engine worked by tbe pressure of 110
an expansive gas, and having valve-shaft D,
operated mediately from the main or driving

shaft C, the erank or wheel I, free to turn upon

the said valve-shaft by motion imparted from

block, ¢, with pin 7, “and a pinion, m/, upon the
said pm the wheel L, keyed upen the said
shaft and provided with a slot, [, to receive

the said block, and a toothed Sewmeut U, to
ogear with the said pinion, and the wheel m, 120
secured to a hand-wheel, M, and movable upon

the hub ¥ of the said wheel L, the said wheel

L having flange ¢’ in contact with an adjoin-

ing- surface of the hand- wheel, and the Sald
hand-wheel being premded with sockets #’, 125
having inclosed springsm*, and the end of the
saad valve-shaft being p10v1ded with a disk, .
m’, and a nub to press the said disk against

the said springs to produce friction between.
the said hand-wheel and the f{ixed Wheel L, 133

substantially as set forth.
10. In an engine for utilizing as a motive
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- powei* a liquid convertible into ecombustible

LAl

10

15

20

vapor at a comparatively low temperature,
the combination, with a vapor- f‘renera,tmn‘ re-
tort cammumcatmfr with the valve chest and
working-cylinder of the engine, a combustion-
chmmbel inclosing the retort, and a pipe con-
necting it with the valve- r-hest a burner for
heatn:lg the retort, a supply-pipe leading to the
burner, an injector opening into the supply-
pipe, ::111(1 a pipe connecting the retort or
vapor-generator with the injector, of a tube or
chambel I?, encircled by the said retort, the
said tube having openings around its lower
edge, and connected by a pipe through ifs
closed upper end with the supply-pipe to the

injector, for the purpose of bringing gas of the |

highest ﬂmde and least density to the burner,

511bst‘mtmlly as specified.
11. The combination, with the valve-chest,

working cylinder or cylinders, and oil-pump
of the engine, and with the feed-pipe, the gas- |

| pipe, injector, burner-supply pipe, and com-

bustion-chamber, substantially as described,
of the retort for med of an inner tubular nchmn-
ber, O, coiled pipe N, surrounding the said
(,hambel and a larger pipe, N, Surroundmg
the Sdld chamber and coil N, and wound In

~opposite direction to that of the said smaller_

coil N, and the rever ted elbow-joint »’, the
said coil N N’, joint %/, and chamber O form-
ing continuous connection from the feed-pipe
n to the pipe o, connecting the retort to the
valve-chest, all constructed and arr anged sub-
stantially as hereinbefore set forth.
Intestimony that I ¢claim theforegoing as my
invention I have signed my name, in presence
of two witnesses, this 6th day of May, 1886.

IFRANK W. OFELDT.

Witnesses:
A. W, ALMQVIST,
HEIMER W ESTIN.

25

30

35



	Drawings
	Front Page
	Specification
	Claims

