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To all whom it may concern:

" Be it known thatl, AUGUsSTUS KNUDSEN, 8
citizen of Chili,residing in the city and county
of San Francisco, State of California, have in-
vented an Improvement in Steam-Engines;
and I hereby declare the following to be a
full, clear, and exact description of the same.

My invention relates to steam engines, and
it consistsin the novel construction and com-
bination of parts hereinafter fully deseribed
and claimed. :

In the accompanying drawings, Figure 1 is
a horizontal section taken through the cylin-
ders and piston. Fig. 2 is a vertical section
of the same in the line of the drive shaft.
Fig. 3 is a perspective view, with a portion of
the two outer cylinders broken away to show
the interior piston, crank shaft and cranks.
Fig. 4 is a modification of the crank connec-
tions.

The object of my present invention is to
provide an engine in which a crank shaft ex-
tends through the outer easing or cylinder
having cranks in the interior which connect
with a moving piston.or pistons, and to pro-
vide a means for making suitable connection
between the fixed crank shaft which enters
through the sides of the exterior cylinder or
case, and the interior parts while maintain-
ing a properly packed joint around the crank
shaft.

In the present case I have illustrated my
invention by showing a piston reciprocating
within a eylinder which in turn reciprocates
transversely to the movement of the piston
within an outer casing or eylinder, in which
it fits. It will be manifest that the applica-
tion may also be made to a single reciprocat-
ing piston, and where two are used, the steam
may be employed either at high pressure in
both cylinders, or it may be used expansively
from one to the other. The latter construc-
tion is illustrated -in the present case.

A is an exterior eylinder.

B is a second cylinder fitting transversely
across the exterior one and having cireular

flanges C upon each side which fit within the-

outer cylinder with suitable packing so that
the whole of this eylinder may reciprocate
from end to end of the outer cylinder and
transversely to the direction of its axis. The
interior of this cylinder is also bored eylin-

drically to receive a double eanded piston D
which fits within it with suitable packing,
and is adapted to reciprocate from end to end
and transversely to the motion of the outer
cylinder.  The central portion of this piston
iscntaway so as to leave it flattened as shown
at D’,and through this flattened portion, as
shown in Fig. 8, is made a vertical slot E. A
crank pin I passes through this slot and its
ends are fixed in cranks G which are formed
upon the short shafts H. These shafts pass
through the sides of the intermediate eylin-
der B, being suitably fitted, and at the outer
ends are provided with cranks I of half the
throw of the interior cranks G. These cranks
I are connected by pins with -cranks J upon
the inner ends of the main shafts K which
pass through stuffing-boxes in the outer cyl- 70
inder A to form a tight joint and stand in
line with each other to form a continuous
shaft as shown. By reason of the peculiar
connection of these cranks, which is plainly
shown in the perspective Fig. 3, and by the
slot E in the inner piston, it will be seen that
this inner piston D will be allowed to recip-
rocate from end to end of the cylinder B,
while the cylinder B, itself, is reciprocating
in a transverse direction from end to end of
the outer eylinder A, and the motion thus de-
rived willbecommunicated through thecranks
to the crank shaft K.

In Fig. 4 I have shown the cranks G made
one half the length and connected with the
half eranks G’ on the shafts H. When this
construction is employed, the slot E is omit-
ted, and the crank pin F passes through a
hole in the flattened portion of the piston.
In this case the additional crank allows the
parts te move properly with relation to each
other.

In order to admit steam into the cylinder
and to exhaust it or transmit it from one to
the other anysuitable form of valve gear may
be employed.

In the present case I have illustrated the
operation as follows:—L is a pipe through
which steam is admitted from the boilerinto
the space upon one side of the eylinder B,and
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between its flanges C. As these flanges fit the
interior of the cylinder A and reciproecate
from end to end they form a tight compart-
ment within which the inner end of the steam
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pipe L always remains, and this space serves
as a steam chest from which steam is admit-
ted into the inner cylinder B through ports
M. These ports are alternately opened and
closed, as shown. In the present case by
means of a slide valve N which moves upon
a valve face formed on the outside of the
cylinder B, and is actuated by an eccentric O
fixed to the shaft II as shown. Steam being
alternately admitted through the ports M at
opposite ends of the piston D, will cause the
latter to reciprocate from end to end within
the cylinder B. Upon the opposite side of
the cylinder B are the exhaust valves P con-
trolled by a valve Q which is actuated by an
eccentric R in the same manner as described
for the inlet valves. As the chambers upon
each side of the eylinder B, and between the
flanges C, are separated from each other by
the thickness of the cylinder, it will be mani-
fest that the steam is admitted into the cham-
ber on one side and exhausted into the cham-
ber upon the opposite side. The steam may
be allowed to pass into the open air from this
point, but I prefer to use the steam expan-
sively and to compound the engine. There-
fore the chamber which receives the exhaust
acts as a receiver from which the steam is ex-
panded into the outer chamber A so as toact
upon the flanges C which form the piston-
heads of the movable interior eylinder B, and
thus cause them to reciprocate while the in-
terior piston D is reciprocating within it.
Steam may be transmitted from one cylinder
to the other by a series of valves in various
ways.

In the present cage I have shown a valve
chamber S surrounding the shaft K, interior
to the stuffing-box, through which the shaft
passes. . Within this chamber is a slide valve
T whieh is reciprocated by an eccentric U
fixed upon the shaft K.

V V aresteam ports which extend from the
valve chamber S through the thickness of the
metal forming thesides of the cylinder A,and
they open at opposite ends of the cylinder
B, so that as steam is alternately admitted
behind one or the other of the piston-heads
C, the eylinder B will be caused to recipro-
cate within the eylinder A, while at the same
time the piston D is reciprocating within it-
self, and by reason of the peculiar arrange-
ment of the cranks and crank shafts, the
double motions thus produced are transmit-
ted directly to the shafts K which extend out-
side of the cylinders and through which the
power may be transmitted to any desired
point. ‘

Having thus described my invention, what
I claim as new,and desire to secure by Letters
Patent, is—

1. In a steam engine, the exteriorcylinders
A, a cylinder B the axis of which is at right
angles with that of the exterior eylinder, cir-
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cular flanges or heads formed upon the sides
of the interior cylinder, and provided with
packing around their peripheries to fit in the
exterior cylinder, a piston having heads and
packing and fitting the interior cylinder B
within which it reciprocates from end to end,
a flattened web connecting the piston heads,
a crank pin passing through said web, and
connecting with eranks upon each side of the
web, said cranks being connected by inter-
mediate cranks with the main crank shafts
which extend outwardly through the sides of
the ecylinders, substantially as herein de-
scribed.

2. Asteam engine, consisting of an exterior
eylinder, an interior cylinder having its axis
at right angles with that of the exterior cyl-
inder, heads formed upon each side adapted
to fit and reciprocate within the exterior eyl-
inder, a piston consisting of a flattened web
with heads at opposite ends fitting and recip-
rocating within the inner cylinder, a crank
shaft K entering opposite sides of the outer
cylinder A through stationary stuffing boxes
and having cranks upon the inner ends of
each section, supplemental shafts H passing
through the sides of the inner cylinder hav-
ing cranks I corresponding and connected
with the cranks J of the exterior shafts, and
other cranks G G’ upon the inner ends upon
each side of the web of the piston, said cranks
being connected by a-crank pin extending
through the web of the piston whereby the
piston and the inner cylinders are caused to
reciprocate simultaneously within their con-
taining eylinders, substantially as herein de-
scribed.

3. In a steam engine the combination with
the exterior cylinder A, a cylinder B, the axis
of which is at right angles with that of the
exterior eylinder, circular flanges or heads
formed upon the sides of the interior eylin-
der, and provided with packing around their
peripheries to fit in the exterior cylinder, a
piston baving webs and packing, and fitting
the interior cylinder B, within which it re-
ciprocates from end to end, a flattened web
connecting the piston heads,a crank pin pass-
ing through said web and connecting with
cranks on each side thereof, said cranks be-
ing connected by intermediate cranks with
the maincrankshaft which extends outwardly
through the sides of the cylinders, the steam
supply I, ports M and valve N, by which
steam is admitted to reciprocate the interior
piston, the exhaust port P, and valve Q, sub-
stantially asherein deseribed.

In witness whereof I have hereunto set my
hand.

AUGUSTUS KNUDSEN..

Witnesses: :
S. H. NOURSE,
J. A, BAYLESS.
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