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50 valve H® under the control of the operator.

- No.753,64%7.

UNITED STATES

| Patented Mareh 1, 1904

PATENT OFFICE.

OLIOUS B. THORSON, OF NEAR THOR, IOWA.

STEAM OR GAS ENGINE.

SPECIFICATION forming part of Letters Patent No. 753,647, dated March 1, 1904.-
Application filed January 26, 1903, Serial No. 140,563, (No model.) | |

To all whom z,t may CONCEFTL:

Be 1t known that I, Orious B. THORSON, a
citizen of the United States, residing near
Thor, in the county of Humboldt and State of
Towa, have invented a new and Improved
Steam or Gas Engine, of which the following
is a full, clear, and exact description.

The invention relates to engines which can
be readily changed from a steam-engine to an
explosive-engine, or vice versa.

The object of the invention is to provide a
new and improved engine arranged to permit
the use of either steam or an explosive mix-

‘ture as the motive agent or steam at one end

of the cylinder and an explosive mixture at
the other end, at the same time allowing the
engineer to reverse the engine whenever 1t 1s
desired to do so.

The invention consists of novel features and
parts and combinations of the same, as will
be more fully described hereinafter and then
pointed out in the claims.

A praetlcal embodiment of the invention 1s
represented in the accompanying drawings,
forming a part of this specification, in Whlch

similar characters of reference mdlcate cor-

responding parts in all the views.
Figure 1 is aside elevation of the iImprove-

ment. Fig. 21sa sectlonal side elevation of
the same. Fig. 3 is an end elevation of the
eccentrics. Fig. 4 1s a sectional plan view of

the improvement on the line 4 4 of Iig. 6.
Fig. 5 is a similar view of the same on the line
55 of Fig. 6. TFig. 61is a cross-section of the
same on the line 6 6 of Fig. 4. Fig. 71s an
enlarged end view of the reversing link-gear,
and Flg 8 1s a detall view showm the parts
adjusted for - operating the exhaust - valves
when but one motive agent is employed.

In the cylinder A 1s mounted a reciprocat-
Ing piston B connected by its piston-rod B’
with a cross-head C, connected by a pitman D
with a crank-disk E, secured on the main
driving-shaft K of the engine. The ends of
the cylinder A are connected by ports @ and b
with a motive-agent-admission chest (3, con-
nected at its middle by a pipe Hwith a Doiler
or other suitable steam-supply, the said pipe
H containing a governor-valve H and a hand-

valve I, adapted to close the entrance end of
the pipe H or to connect the latter with the
chest (3 at either side of the piston-valve, so as

to direct the steam either alternately to the

Tn the chest G- is mounted to slide a piston- **
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ports @ and 6 or to one of the sald ports as

hereinafter more fully explained.
Spring - pressed self - closing admlssmn-

valves J and J’ control the connection be-

tween an exploswe—mlxture chamber J* and-

the chest G on opposite sides of- the piston- .

valve I, as plainly indicated in Fig. 2, so that
the exploswe mixture may pass. alternately
into the chest G on opposite sides of the pis-

ton-valve I or only into one side of said- chest |

as hereinafter more fully explained.”
The chamber J? is provided with an air-in-

let pipe J° into which extends a -gas-supply

pipe J* for supplying gas to  the pipe J° to-

form, with the air, an explosive mixture pass-

70 .

ing into the chamber J?. and from the latter -
by way of the valves J and J’ or either of the :

said valves into the chest G to finally pass into
the corresponding end of the cylinder A by
way of the ports ¢ and b. A valve K controls
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the inlet of the pipe J° to the chamber J* to -

regulate the amount of explosive mixture
passing into the chamber J% and this valve K

has its stem K’ connected by a link K* with a
lever K?, engaging the stem of a governor H?,

80

controllmg the governor—valve H" premouelv

mentioned. Thus the admission of the steam
and that of the explosive mixture is eontrolled
from the single governor H®. -

The chest Gr has its ends connected Wlth eaeh
other by a by-pass L,(see Fig. 4,) opening into

a heated igniting-tube L/, so as to ignite the

explosive mixture in either end of the chest
(+ and the corresponding end of the cylinder,
as hereinatter more fully explamed the said
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tube I extending in a pipe 17 in which burns -

a flame to heat the tube L/, the gas for the

flame being supplied by a pipe I/
4 and 6.) Valves L and L are arranﬁ'ed ‘in

the by-pass on opposite sides of the 1o‘n1t1ncr-

(See Figs.

95

tube 1/, so that either end of the by-—pass can
be closed i in case the engine is arranged for

using steam on one side “of the cylmder and
an exploswe mixture at the other side of ‘the

cylinder.

As shown in Fig. 4, the Valve L"‘

IOO




IO

=

is closed while the valve L’ is open, so that
the gaseous mixture in the right-hand side of
the chest ¢ can pass to the 10‘n1t1n0"—tube L/
to be ignited and to cause jonition of the
charge in the right-hand end of the cylinder
A. In the case mentioned steam is used as
the motive agent in the left-hand end of the
sald cylinder. The ends of the cylinder A are
also connected by ports ¢ and ¢ with exhaust-
chambers N and N’, containing valves N* and
N2 for connecting the chambers N and N’ with
a common exhaust-pipe M for carrying off the
exhaust-steam and exhaust-gases.

The valve-stem I" of the p1st0n-valve I car-

‘ries at its outer end springs I? and T°, engag-
- ing opposite sides of a lever O, fulcrumed on |

a bracket O, attached to the.inner cylinder-
head, as shown in Fig. 1, and the said lever
O is pwotally connected by a link O® with a
bar O°, mounted to slide in a suitable bearing
O, attached to the engine-frame. The bar O

1S connected with the block P of alink P, ful-

crumed on a rod @, hung on a bell-crank lever
Q', connected by a link Qﬁ with a reversing-

lever Q . carrying a suitable locking-lever Q*

engaging a notched segment Q°, as indicated
in- Flcr 1. The link P" i1s connected at oppo-

- site s1des of its fulecrum with the eccentric-

20

‘rods R* and R’ of eccentrics R and R/, held on’
‘the main shaft F, so that when the engine

- 1s in motion the rotaly motion of the shait ¥

35

causes the eccentrics R and R’ to impart a

rocking motion to the link ¥’, so that its block

P gives a sliding motion to the bar O?, which
by the link O? rocks the lever O to move the
stem I' and with it the valve 1 forward and

" backward to control the admlssmn of steam

into the chest G from the pipe H, as previ-

- ously mentioned. The lower end of the lever
40

O is connected by a link Swith a lever &', ful-
crumed on the cylinder and adapted to engage
the stem N*of the valve N* tomove the valve

- N off its seat at the time the engine works with

steam-pressure at the .le}ft-hand end and not

with an explosive mixture. The stem N* of

‘the valve N® is pressed on by a spring N° to

“normally hold the valve N* in a closed posi-

tion, and a similar spring N° presses on the

- stem N’ of the valve N° to normally hold the

50,
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latterclosed. Thestem N, just mentioned, is
connected by a link T with a bar T’ similar to

the bar O and likewise mounted to slide lon-

oitudinally in a bearing T and this bar T’ is

connected with the block U of a link U’, ful-

crumed on the bar @ previously mentioned:

-~ The Iink U’ is connected on opposite sides of
its fulerum with the eccentric-rods V* and V*

65

of eccentrics V and V', secured on a shait V5,
- connected by a gear-wheel V*® with a pinion
6o

V?, fastened on the main shaft ¥, so that when
the latter malkes two 1'evoluti0ns the shaft

V*is caused to make one revolution, owing to
the size of the pinion V°®and gear-wheel V°.
Now from the foregoing it will be seen that

the valve N” is opened once at every revolu-
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tion of the shaft I to exhaust the left-hand

end of the cvhndel of exhaust—steam, while

the valve N®is opened but once during two

| revolutions of the shaft I, so that the 110'1113—--
hand end of the cylinder remains closed to the

exhaust M during the suction and compression

per 1od and is only connected to the exhaust
pipe M by way of the valve N° at the end of

the explosion permd
The stems J° of the valves J and J’ are
pressed on by springs J° to normally hold the

valves J and J’ in a closed position; but the

valves openagainst the tension of thelr springs
during the suction period, as hereinafter more

fully explained.

drawings,then the engineisarranged for using
steam at the left - hand end of the cylinder A
and for using an explosive mixture as the mo-

tive agent at the right-hand end of the cylin-
The piston B is nowon thel eturn stroke.
in the direction of the arrow c‘f& caused by the-
ionited mixture of gas and air in the right-.
hand end of the cy llnder the exhaust—stmm
in the left-hand end of the cylinder A now

der.

passing through the port ¢, exhaust-chamber
N, and open valve N*into the E’th&U.‘St-plpP M,
while the piston-valve I is in a closed posi-
tion—that is, closing the inlet of the steam-
supply pipe H to thechest (+. The valve N®is

‘held open by the action of the lever S'; but as

soon as the piston B has reached the end of
its outward stroke then the action of the ec-
centrics R and R’ on the link P’ causes a swing-
ing of the lever O, so that the position of the
Valve I is chancred—wthat is, moved to the

richt—to allow steam to pass through the pipe.

H into the left-hand end of the chest Gr, 80
that the steam can pass through the_poxt 7
into the left-hand end. of the cylmdex A to
move the piston I on the Inwar d stroke in the
inverse direction of the arrowa’. Theswing-
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The operation is as follows: When the sev-
eral parts are in the position illustrated in the

Sle
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ing motion of the lever O just mentlonod __

causes the lever S’ to swing out of enwaoe—

| ment with the stem N* to allow the Spring N

to move the valve N” to its seat, so that the

110

left-hand end of the cylinder 1s cloeed to the -

exhaust during the inward stroke of the pis-
ton B. Now while the piston B moves for-
ward the other valve N*is moved into an open
position by the action of the eccentrics V and
V', link Q/, bar TV, and link T, so that the ex-
haust-o'acses can pass out of the ight-hand end
of the cylinder into the exhaust - pipe M.
When the piston B moves on its second out--
ward stroke in the direction of the ArTow @,

‘then the suction period takes place in the
right-hand end of the cylinder A—that is, the

exploswe mixture 1s drawu from the cham-
ber J? by way of the valve J’ and into the

right-hand end of the chest G through the _

port b into the right-hand end of the cylmclel
A—and on the ne}{t inward stroke of the p1s—-
ton B in the inverse direction of the arrow ¢

115
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the mixture in the rlo'ht-hand end of the cyl-
-inder A ‘is eompressed and finally ignited,
“when the piston has reached the end of its in-

- -ward stroke, so that the piston is now forced
5 -outward by the. explosion, and when the pis-

" ton reaches the end of its outward stroke the

Valve N® opens to allow the exhaust-gases-to |-
£scape from the ¢ylinder, as beforementioned.
It is understood that steam is admitted to:

10 the left-hand end of the cylinder A for every

mwerd stroke of the piston B, while the pis-

-ton 1s forced outward by the force of the ex-
plosion every second stroke of the piston.

~:.~The link S is.made in telescoping sections
15-adapted to be fastened together by a set-screw
.S as plainly shown in Fig. 1. By this ar-
‘rangement the link S can be lengthened to
brmg the lever S’ in a central position rela-

. tive tothe stems N*and N*to actuate the stems
20 -alternately to open the valves N*and N alter- |
‘nately when the steam i1s used as motive agent

‘in both-ends of the cylinder A. The link T
-is then not. used and is disconnected from the

~ -stem N”.. When an explosive mixture is to be
25 . 1sed as motive agent in both ends of the cyl-
inder A, then the link T is disconnected from
the. slide-bar T, the set-screw S° is loosened,
and the link S_dlseonnected from the lever 0

-and connected with the said slide-bar T, after

30:'which the lever S' is set into a central POS1-

‘tion relative: to ‘the valve-stems N* N, and

.then the set-screw S* is serewed up to Fasten

~the telescoping sections of the link S together.

- Both valves N* and N3 are NOw . opened at the
35- prOper time. - : |

~When it 18 desired to use the engine as a

eteem—encrme only, the hand-lever Q3 1s moved |

in such a position that the lever O imparts a
 sliding motion to the valve I to connect the in-
40 let-pipe H alternately with the right and left
hand ends of the chest G to alternately admit
steam to both ends of the cylinder A. It 1s
understood 'that in this case the valves J and
and J’' do not open, as the pressure of the
45 steam in both ends of the chest G holds the
said valves in a closed position.
Having thusdescribed my invention, 1 clalm
- asnew and desire to secure by Letters Patent—
1. An engine, comprising a cylinder, a pis-
50 ton remprocetmg therein, a mofive-agent
chest connected with the ends of the cylinder,
a steam-supply connected with the chest, a
V&IVB inthe chest for controlling the admission
. of steam to either end thereof, said valve also
55 serving to divide the chest into two compart-
ments, an explosive-mixture supply connected
with the chest at opposite sides of the valve,
and valves for controlling the admission of the
- explosive mixture to said chest, as set forth.
6o 2. Anenginecomprisingacylinder, a piston
reciprocating therein, a motive-agent-admis-
sion chest connected with the ends of the cyl-
inder, a steam - supply connected with the
chest, a piston-valve in the chest, controlling
65 theadmission of the steam from the said steam-

-supply, an explosive-mixture supply connect-
ed with the chest, at opposite sides of the said
piston-valve,and self-closing admission-valves
controlling the inlet of the explosive mixture
to the chest from the said exploswe-mlxture
supply, as set forth.

‘3. Anengine eomprlsmgacyhnder a,plston
remprocetmcf therein, a motive-agent-admis-

sion chest connected with the ends of the cyl-
inder, a steam-supply connected with the
-chest, a piston-valve in the chest, controlling
the admission of the steam from the said steam-

supply, an explosive-mixture supply connect-

‘ed with the chest, at opposite sides of the said

piston - valve, self-closing admission-valves

controlling the inlet of the explosive mixture

to the chest from the said explosive-mixture

75
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supply,and positively-actuated exhaust-valves

for the said cylinder, as set forth.

4. Anenginecomprisingacylinder, a plston

-remprocetmg therein, a main shaft connected
with and driven from the said piston, amotive-
‘agent-admission chest connected with the ends

of the cylinder, a steem-supply connected with

the chest, a piston-valve in the chest, control-
ling the edm1ssmn of the steam by the said
steam-supply, an explosive-mixture supply

connected with the chest at opposite sides of
the said piston-valve, self-closing admission-
valves controlling the inlet of the explosive

sheft for controlling the said piston-valve, and

i'mea,ns actuated from the main shaft, for con- I

trolling the said exhaust-valves, as set forth.
5. Anenginecomprisinga cylinder, a piston

reciprocating therein, a main shaft connected

with and driven from the said piston, a motive-

‘agent-admission chest connected with the ends
‘of the cylinder, a steam-supply connected with

the chest, a piston-valve in the chest, control-

ling the adrmssmn of the steam by the said
steam-supply, an explosive-mixture supply
connected with the -chest at opposite sides of |
| the said piston-valve, self-closing admission-

valves controlling the inlet of the explosive
mixture to the chest from the said explosive-
mixture supply, exhaust-valves for the said
cylinder, and two link-gears driven from the
main shaft, one controlling the said piston-
valve and one of the exheust-valves, while
the other link-gear actuates the remaining ex-
haust-valve, as set forth. 3

6. Anenginecomprisinga, cylinder, a piston
reciprocating therein, a main shaft connected

with and driven from the said piston, a motive--

agent-admission chest connected with the ends
of the cylinder, a steem-SUpply connected with
the chest, a piston-valve in the chest, control-
ling the admission of the steam by the said

steam - supply, an explosive-mixture supply

9°

S CO 95
‘mixture to the chest from the said explosive-

mixture supply, exhaust-valves for the said
-cylinder, means actnated from the said main

100
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connected with the chest at opposite sides of '

the said piston-valve, self-closing admission-

valves controlling the inlet of the explosive

130
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‘mixture to the chest from the said explosive-
mixture supply, exhaust-valves for the said
ecylinder, and reversing link-gears, driven at

g different rate of speed from the sald main

shaft, the high-speed gear controlling the pis- |

ton-valve and one of the exhaust-valves and

the low-speed gear actuating the other ex-

haust-valve, as set forth |

7. Anengine comprisingacylinder, a plston
reelproca,tmo* therein, a motive-agent-admis-
sion chest connected with the ends of the cyl-
inder,a steam-supply connected with the chest,

a piston-valve in the chest, controlling the
“admission of the steam from the said steam-

supply, an explosive-mixture supply connect-
ed with the chest, at opposite sides of the said
piston -valve, self-closing admission-valves
controlling the inlet of the explosive mixture
to the chest from the said explosive-mixture
supply, and an igniting device, connected with

the said chest, at opposite sides of the plston--
| | gears, driven at a different rate of speed from

~valve therein, as set forth.

30
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8. An engine comprising a cylmder a pls-
ton reciprocating therein, a motive- agent-ad-
mission chest connected with the ends of the

cylinder, a

piston-valve, as set forth.

9, An engine comprising a eylmder, a Pis-
“ton remprocatmfr therein, a motive-agent-ad-

- mission chest connected with the ends of the

cylinder, a steam-supply connected with the

‘chest, a piston-valve in the chest, controlling |
the admission of the steam from the said
-steam -supply, an explosive-mixture supply .

steam-supply connected with the
chest, a piston-valve in the chest, controlling
the admission of the steam from the said
steam-supply, an explosive - mixture supply
connected with the chest, at opposite sides of
the said piston-valve, self-closing admission-
valves controlling the inlet of the explosive
mixture to the chest from the said explosive--
‘mixture supply, a valved by-pass connected
with the chest at opposite sides of the said
piston-valve, and an igniting device in the
said by-pass, to allow the explosive mixture:

to reach the igniter from either 81de of the

753,647

connected with the chest, at opposite sides of
the said piston-valve, self—elosmﬁ' admission-
valves controlling the inlet of the explosive
mixture to the chest from the said explosive-

mixture supply,and a governor for the steam-

supply and the said exploswe-—mlxture supply,

as set forth. -
10. An engine GDmpI'ISIDﬂ‘ acylmder, a plS-

ton reciprocating therein, a main shaft con-
nected with and driven from the said piston,

amotive-agent-admission chest connected with
the ends of the cylinder, a steam-supply con-
nected with the chest, a piston-valve in the
chest, controlling the admission of the steam
from the said steam-supply, an explosive-

mixture supply connected with the chest at
opposite sides of the said piston-valve, self-

closing admission-valves controlling the inlet
of the explosive mixture to the chest from
the said explosive-mixture supply, exhaust-
valves for the sald cylinder, reversing link-

the said main shaft, the high-speed gear con-
trolling the piston-valve and one of the ex-

haust-valves and the low-speed gear actuat-

ing the other exhaust-valve, and a lever, un-
der the control of the operator, for shifting

‘and setting the link-gears, as set forth.

" 11. An engine, comprising a cylinder, a pis-
ton therein, a motive-agent chest connected
with the ends of the cylinder, a steam-supply
connected with the chest, means for control-

ling the admission of steam to either end of

the chest, said means also serving to divide

55
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the chest into compartments, and a valve-con-

trolled explosive-mixture supply connected
with the chest at each Slde of its center, as

set forth.

In testimony: Whereof I have signed my

‘name to this specification In the presence ef

two subseribing witnesses.

OLIOUS B. THORSON

Witnesses:.
C. J. Lonp,
JNO. J. HaNSON,
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