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UNTTED STATES PATENT OFFICE

JOIIN A. SVENSON, OF CHICAGO, ILLINOIS.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 640,238, dated January 2, 1900.
Application filed May 6, 1899, Serial No. 715,849, (No model,)

Lo all whom it may conceri:

Be itknownthatI, JOEN A. SVENSON, a citi-
zen of the United States; residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Steam-Engines, of which the
following is a specification.

The object of my invention is the produc-
tion of a steam-engine wherein means are pro-
vided for diminishing those wastes of steam
duetocylindercondensation and to clearance-
spaces, wherein the danger caused by the ac-
cidental presence of non-vaporized water in
the cylinder isavoided, wherein simplicity of
mechanical structure is combined with a high
degree of efficiency, and wherein moving parts

and steam-sarfaces are made easily accessi-

ble for inspection and repair. Intheattain-
ment of these objects I have produced an en-
gine the pistons of which normally are rela-
tively stationary, while the ecylinders recip-
rocate. A steam-receiver incloses said cyl-
inders, and live steam being admitted to all
portions of the interior of said receiver en-
tirely surrounds said cylinders. A valve of
peculiar construction admits steam from the
receiver to the interior of the cylinders, said

- valve being automatically operated by an ec-
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centric with valve-rod connections and the
motion of said cylinders being imparted by
the usual connecting-rods to a crank-shaft of
ordinary form.

In the accompanying drawings, Figure 1 is
a front elevation of this engine, showing the
upper portion upon a vertical central section.
Kig. 2 is a side elevation of the same, partly
in section. Kig. 3 is a horizontal section on
dotted line « = of Fig. 1, and Fig. 4 is a per-
spective view of the valve mechanism.

Like letters of reference indicate corre-
sponding parts throughout the several views.

In the construction of a steam-engine em-
bodying the improvements hereinbefore out-
lined I provide a supporting-bed A, having
the usual crank-shaft A', the crank-pin A%,
and the balance-wheels A%, Above the bed
A and rigidly affixed thereto is provided the
supporting-frame A* and upon this support-
ing-frame is mounted the receiver B. This
recelver is of ecylindrical dome form and is
secured to a base B’ by the bolts B? passing
through annular flanges B? on said receiver

l and said base.
from the base B’ to give access to the worlk-

d

The receiver B is removed

ing parts of the engine by merely taking out
these bolts B7, and thus breaking only one
steam-joint—that between the receiver B and
the base B'. A steam-inlet B! extends in-
ward through the base B’ and, turning up-
ward within the walls of the receiver B,is pro-
vided at one of its sides with a discharge-
opening B® for the ingress of the live steam,
whereby said steam is given a gyratory mo-
tion upon its entrance into the receiver B,
which motion is calculated to separate the
water particles from the steam, and thus pre-
vent the presence of water in the cylinders.
1'he opening B° however, is placed a little
distance above the bottom of the receiver to

provide a space for the reception of the con-

densation, should there be any such, and a
drain-cock (not shown) may be provided, if
necessary, to remove any water which accu-
mulates in such space. An exhaust-port B¢
extends from the center of said base B’ to the
outer side thereof, connecting at its inner
end with the exhaust-tube B?, which tube ex-
tends upward in the center of the receiver B.

An annular piston C, having the support-
ing-arms C’ and the annular base-ring C?, sur-
rounds the exhaust-tube BT and has a yield-
ing connection with the base B’ by means of
the compression coil-springs C?, secured by
the bolts C!, upon which said springs are
mounted. These springs C? are intended to
restore the piston C to its normal position,
the pressure of the live steam within the re-

ceiver B against the under face of said pis-

ton being sufficient to hold it in its upper po-
sition. Should a blow fall upon the piston C—
as, for example, the shock which would be
caused by the presence of a considerable quan-
tity of water within the lower eylinder during
the operation of the engine—the piston C
yields, becoming a relief-valve of a size equal
to the full cylinder diameter. The yielding
piston C permits the employment of a very
small clearance-space between the said pis-
ton and the closed end of its eylinder. A sec-
ond piston C°is rigidly mounted in the upper
end of the receiver B, upon its integral stem
C°.  Under certain conditions it might be de-

sirable to provide this piston with a yielding
support simtlar to that of the piston C, but
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for the sake of simplicity a rigid support for |

~ the upper piston is here employed.
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- When it is desirable to remove the receiver
B, the piston C° need not be disturbed, but
may be removed bodily with said receiver.
Two cylinders D and D', of equal diameter,
are provided for the pistons Cand C°, respec-
tively. These cylinders are secured together
end to end by the rivets D?, their adjacent
ends being wholly closed and their outer ends
open. An exhaust-port D3is formed between
the closed ends of the cylinders D and D/,
and sald cylinders are provided with the pe-
ripheral radial steam-ports D*and D>, respec-
tively, which ports are for the admission of
live steam to the cylinders and also for the

escape of the exhaust therefrom. Theecylin- |

der D has a central tube D¢, which tube, tele-
scoping with the exhaust-tube B7, forms a
communication between said exhaust-tube B*
and the exhaust-port D3, D7and D3are closed
air-spaces désigned to prevent the loss of heat
by conduction from the interior of the cylin-

‘ders D and D', respectively, to the cooler ex-

haust-port D3 Said spaces may readily be

‘opened to the admission of live steam should
- such change be found desirable.

By the fore-
going arrangement of cylinders and pistons
within a chamber filled with live steam it will
be seen that the temperature of the steam
meeting surfaces is held at a point near to

that of the live steam, and consequently that

the initial condensation in the cylinders is al-
most wholly eliminated. :

The cylinder D by the lugs D”, formed on
diametrically opposite points of its periphery,

- provides means for the attachment of the cyl-
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lugs D~.

E-,

inder-rods K, whereby the motion of the cyl-
inders is transmitted to the c¢rank-shaft A';
These cylinder-rods K are of tubular form.
They extend through packing-boxes E’' in the
base B’ and have a rigid connection with the
_ At their lower ends they are con-
nected with the c¢ross-head E?, which cross-
head isfree tomove vertically upon the guides
- A wrist-pin E* connects the two parts of
thecross-head E<and issurrounded by asleeve
E3, having the two oppositely-extending lugs
ES. " A two-part connecting-rod E® extends

downward from the lugs KE° to the usual con-

nection with the crank-pin A~

Yalve-rods F and F’ extend through the tu-
bular eylinder-rods E, forming a steam-tight
joint therein. The lower ends of these rods
are connected by the pin F+, which pin is sur-
rounded by the sleeve K3, integral with the
eccentric-rod F%, the lower end of which rod
F4 movably embraces the eccentric F°, fixed
upon. the crank-pin A% The upper ends of
the valve-rods F and I’ support a ring F¢,
which ring is provided with two opposite per-
forated ears F?. The rod F extends through
one of said ears F*and has a rigid connec-
tion therewith, while the rod F’, extending

through the other one of said ears F7, has a

rotatable bearing in said ear. This last-men-

tioned valve-rod has a hand-lever F® at its | through the tubular central portion of the

2 _ o ' 640,238

lower end, by means of wilieii lever ti:ie said
valve-rod E' may be oscillated within the tu-

bular eylinder-rods E. This hand-lever ¥®is

free to turn in its supporting-bracket, but 1s
prevented from vertical movement. The
lower end of the valve-rod F'is squared and
is free to reciprocate vertieally in the hub of
the hand-lever F8, which hub is formed to re-
ceive the rectangular portion of said valve-
rod. An arm F?is rigidly secured to said
valve-rod I’ near the upper end of said rod.
Said hand-lever F®and the arm F? are instru-
mental in providing a variable cut-off for the
steam-valve, which variable cut-off will be

| hereinafter described.

A valve-ring G surrounds the cylinders D
and D’ and is free toslide thereon. Thisring
has the usual steam-packing G’ and is pro-
vided with an annular exhaust-channel G?,
communicating with said exhaust-port. The
width of the valve-ring Gissuch with regard to
the exhaust-port D?and the distance between
the steam-ports D* and D° that its reciproca-
tory movement opens one set of steam-ports
for the admission of live steam and opens the
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other set of steam-ports to the exhaust-chan-

nel G? in the usual manner. It will be no-
ticed that the eeccentric for communicating
motion to the valve-ring G is mounted on the
crank-pin A?instead of upon the crank-shatt,
as ordinarily: but when it is remembered that;
the valve-ring G travels mainly with the cyl-
inders D and D', having but a slight move-
ment relative thereto, the reason forsuch con-
nection will be seen.

The circumferential groove G3 is provided
in the lower part of the valve-ring G for the
reception of the ring F% upon which ring F°
said valve-ring G has an oscillatory move-
ment. | | |

By the connections hereinbefore described—
to wit, the eccentric on the crank-pin A* and
the valve-rods—the valve-ring G is moved
longitudinally with the c¢ylinders D and D’

to admit live steam alternately into said cyl-

inders through the ports D* and D°, respec-
tively. With reference to IMig. 1 it will be
seen that the parts are there represented in
position for the steam to enter the ports D°
from the interior of the receiver B. Steam

-entering thus will drive the cylinder D down-

ward, actuating the crank-shaft A’ through
the cylinder-rods E and the connecting-rods
E?”, The eccentric connection with said

crank-shaft will canse the valve-ring G to

close the ports D® at the proper moment and

‘will also move the escape-channel G*into co-

incidence with said ports D’ when the cylin-
der reaches the lowest point of its stroke.
This movement of the valve-ring & will also

open the ports D¢, permitting live steam to

enter the cylinder D at the beginning of the
upward stroke. Theexhaust-steam escaping

through the ports D*and D? alternately finds
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its way from the channel G*in the valve-ring

G into the exhaust-port D® and is discharged
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cylinder D, the exhauast-tube B, and the ex-
haust-port 1P, o

To provide for a variable cut-off, the valve-
ring G is formed with the serrations G, which
may be turned more or less into coincidence
with the ports D* and D3, so that said ports
will be more or less quickly closed by the re-
ciprocation of the valve-ring, accordingly as
1t.1s desirable to cat off the live steam earlier
or later in the stroke.

To turn the valve-ring G, a pivotal link
connection is made between the arm F° near
the upper end of the valve-rod T and a lug

° on the valve-ring, whereby a slight oscil-

latory movement of said valve-rod will cor-

respondingly oscillate the valve-ring G upon

1ts supporting-ring I*®. The hand-lever F8is
provided for oscillating the valve-rod F, and
thuschanging the time of cut-off in the stroke:
but, while I have shown a hand-lever for this
purpose, 1t 18 clear that in practice a connec-
tion may be macde between the valve-ring G
and some form of governor for automatically
actuating said valve. | |

I have here particularly described my in-
vention in its application to the vertieal type
of steam-engines; butitshould be understood
that the invention may readily be adapted to
the horizontal type as well.

I elaim as my invention—

1. In a steam-engine, in combination,a rel-
atively-stationary piston, a reciprocatory cyl-
inder for the piston, having steam-ports in
said cylinder,and meansforopening and elos-
ing said steam-ports for the admission of live
steam to said cylinder.

2. In a steam-engine, in combination, a
steam - recelver, a piston mounted in said
steam-receiver, a reciprocatory cylinder for
sald piston, having steam-ports in said cyl-
inder, and means for opening and closing
sald steam-ports.

5. In a steam-engine, in combination, a
steam - recelver, a piston mounted in said
steam-recelver, a reciprocatory cylinder for
sald piston, having steam-ports in said cyl-
inder, means for opening and closing said
steam-ports, a crank-shaft, and a connection
between the cylinder and the crank-shaft.

4. In a steam-engine, in combination, a
steam-receiver, a piston capable of a yielding
motion mounted in said steam-receiver, a re-
ciprocatory cylinder for said piston, having
steam-ports in said cylinder, means for open-
ing and closing said steam-ports, a erank-
shaft, and a connection between the cylinder
and the crank-shaft.

9. In a steam -engine, in combination, a
steam-receiver, two pistons in said receiver,
a reciprocatory cylinder for each of said pis-
tons, having steam-ports in said eylinders,
means for opening and closing said steam-
ports, a crank-shaft, and a connection be-
tween the cylinders and the crank-shaft.

6. In a steam-engine, in combination, a
steam-receiver, two pistons in said reeeiver,

a reciprocatory cylinder for each of said pis- |

| tons, which said cylinders are secured to-

gether and have an exhaust-port between
their adjacent walls, also having steam-ports
in each of said cylinders, means for opening

and closing said steam-ports, a crank-shaft,

and a connection between the cylinders and
the crank-shaft.

7. In a steam-engine, in combination, a
steam-recelver, a piston rigidly secured with-
in sald receiver, a piston having a yielding
support within said receiver, two cylinders
for said pistons, rigidly secured together,
having an exhaust-port between their adja-
cent ends and being provided with steam-
ports in each of said cylinders, means for
opening and closing said steam-ports,a crank-

' shaft, and a connection between the cylin-

ders and the crank-shaft.
3. In a steam-engine, in ecombination, a
steam-receiver,a pistonrigidly mounted with-

‘in said receiver, a piston having a yielding

support within said receiver, two cylinders
closed at their adjacent ends and rigidly se-
cured together, having an exhaust-port be-
tween them, also having steam-ports for each
of said cylinders, means for opening and clos-
ing said steam-ports, a crank-shaft, a con-
necting-rod, a wrist-pin, a cross-head, and a
cylinder-rod. |

9. In a steam-engine, in combination, a
steam-recelver,apistonrigidly mountedin one
end of said receiver, an annular piston having

a ylelding connection with the opposite end

of said receiver, two eylinders closed at their
adjacent ends and rigidly secured together,
having an exhaust - port between them and
being provided with peripheral steam-ports,
means for opening and closing said steam-
ports, an exhaust-tube extending through the
cylinder surrounding the annular piston, a

crank-shaft, a conunecting-rod, a cross-head, -

and cylinder-rods.

10. In a steam-engine, in combination, a
steam-receiver,a piston rigidly mounted with-
in said receiver at one end thereof, an annular
piston having a yielding connection with the
opposite end of said receiver, a cylinder for
the first-mentioned piston, a c¢ylinder for the

. last-mentioned piston, which latter eylinder

hasacentralopening therein, an exhaust-tube
telescoping within the said opening, means for
securing said eylinders togetherat their closed
ends, said cylinders being provided with an

| exhaust-port between them and having a se-

ries of peripheral steam-ports for each eylin-
der, means for opening and closing said steam-

| ports, acrank-shaft, a connecting-rod, a cross-

head, and a cylinder-rod.
11. In a steam-engine, in combination, a

steam-receiver,a piston rigidly secured within

sald receiver to one end thereof, a cylinder
closed at one of its ends for said piston and
having a series of peripheral steam-ports in
its walls, an annular piston opposite the first-
mentioned piston, having a yielding connec-
tlon with said receiver, a cylinder for said
annular piston having a central opening and
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a series of 'peri!phefal steam-ports near its
closed end, an exhaust-tube telescoping in the
central opening in the last-mentioned cylin-

der, means for securing the two said cylinders
-towemer at their closed ends to allow an ex-

haust- -port between them, means for opening

~and closing the steam- ports in said cylinders,

- . IO
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a crank-shaft, a connecting-rod, .a,.eross-he&d
and two eylinder-rods extending between the
cross-head and the last-mentioned cylinder.

12. In a steam-engine, in combination, two
pistons, reciprocatory cylinders therefor,
which cylinders are provided with peripheral
steam-ports, a valve-ring surrounding said
cylinders, and means for reciprocating said
ring relative to said evlinders for opening and
closmg said steam- ports. |

13. In a steam-engine, in combination, two
pistons, reciprocatory cylinders therefor
which cylinders are provided with -per_iphera,l
steam-ports, a valve-ring surrounding said
cylinders, which ring is serrated at 1ts outer
edges, means for reciprocating said ring rela-
tive to said cylinders for opening and closing
said steam-ports, and means for turning said
ring to place said serrations more or 1ess in

| comcldenne with the steam-ports.

14. In a steam-engine, 1n combination, two
pistons, reciprocatory cylinders therefor,

which cylinders are provided with peripheral |
steam-ports, valve-rods, a supporting-ring

mounted on said rods, a valve-ring having a

bearing in said supporting-ring, which valve-

ring is serrated at its upper and lower edges,
an arm fixed on one of said valve-rods, a,luﬂP
on the valve-ring, a link between said arm

and said lug, and means for turnmﬂ' said

valve-rod.

15. In a steam-engine, in combination, a
steam-receiver, two pistons in said receiver,
a reciprocatory cylinder for each of said pis-

tons, having steam-ports in said ecylinders, a

crank-shaft, a connection between the eylin-
ders and the crank-shaf t, two valve-rods hav-
ing a connection with the crank-shaft, a sup-
portmg ring on the valve-rods, and a valve-
ring %urrounding the eylinders and mounted
on said supporting-ring.

- 16. In a steam-engine, in combination, 8

steam-receiver, a steam-inlet pipe provided |

e . 640,258

atitsside Wlth an opening for ad mitting steam
to said receiver, whereby the incoming steam
IS given a gyratory motion within sald re-
ceiver, a piston mounted in said steam-re-
ceiver, a reciprocatory cyhnder for said pis-

ton, h::wmg steam-ports in said cylinder, and

55

means for openmﬂ' and closing said steam-- |

ports. |

17. In a steam-enﬂ*me, in combination, a
steam-receiver, a piston rigidly mounted in
one end of said receiver, an annular piston
for the opposite end of said receiver, which
latter piston has an annular supporting-ring,
coil-springs under said ring, bolts extending
through openings in said ring and securing
sald a,nnulm* piston in posmou in said steam-

receiver, two cylinders closed at their adja-
~cent ends, and rigidly secured together, hav-

ing an exhaust-port between them and belnﬂ'

- provided with peripheral steam-ports, means
for opening and closing said steam-ports, a
crank-shaft, a connect.mcr-rod a cross-head,

and cylmder rods.
18. In a steam-engine, in combination, a

steam-receiver, two pistons in said receiver,
a reciprocatory cylinder for each of said pis-

tons, which cylinders are secured together
and have an exhaust-port between their ad-
jacent walls, also having steam-portsin each

of said cyli nders, means for opening and clos-

ing said steam-ports, a crank-shaft, a cross-

_head cylinder-rods, and a bifurcated con-

B60.
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neetm o-rod extendmn‘ between the cross-head .

and the crank-shaft.
19. In a steam-engine, in combmatwn, a
steam-receiver, two pistons in said receiver,

a reciprocatory cylinder for each of said pis-
tons, which said cylinders are secured to-

gether and have an exhaust-port between

their adjacent walls, also having non-con-

ducting spaces between said exhaust-port and

“the cylinder ends, and being provided with

steam-ports in each of said cylinders, means
for opening and closing said steam-ports, a

crank-shaft, and a conneetlon between the
¢ylinders And the crank-shaft.

JOHN A SVENSON
- Witnesses:

- L. L. MILLER,-
GEO. L. CHINDAHL.
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