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UNITED STATES

PatenT OFFICE.

SOLON DENIS BOOK, OF BAGLEY, MINNESOTA.

"ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 698,360, dated April 22, 1902.
Application filed January 4,1900, Serial No. 851 (No model.)

To all whom it may concerw:

Be'it known that I, SoLoN DENIS BOOK, a
subject of the Queen of Great Britain, and a-
resident of Bagley, in the county of Beltrami:
and State of Minnesota, have invented a new
and Improved-Rotary Engine, .of which the
followingisafull,clear, and exact description.:

This mven’mon relates to a rotary engine;
provided with a plston divided into a plural-;
ity of chambers, in each of ‘which works a pis-
ton - head, the steam acting on the piston-
heads to acb expansively therem

This specification is.the disclosure of one
form of my invention, while the claims deﬁne
the actual scope thereof.

Referenceis to be had tothe accompanymfr
drawingg, forming a part of this specification,
in which similar characters of reference indi--
cate corresponding parts in all the views.

Figure 1is a longitudinal section of the in-
vention. Fig. 2 is a sectional elevation on
the line 2 2 of Fig. 1. Fig. 3isa cross-section
on the line 33 of Fig. 1. Fw 418’ a ¢ross-sec-
tion on the line 4 4 of Fig.1. Fig.5 is a side
elevation of the engine with a part of the cas-
ing or cylinder broken out. = Fig. 6is a detail
section on the line 6 6 in Fig. 7, showing one
of the piston-heads. Fig. 7isasection’of the
same part ataright an 0fle tothe section shown
in Fig. 6, and Fl"‘ 8 is'a detail view showing
one of the self- lubucatmv rollers’ employed
to guide the piston-heads.

According to the construction which T have
here shown the engine is provided with a rig-
idly-motunted casingor eylinder A, wherein is
mounted to turn a’ piston B, the piston re-
volving freely on a stationary shaft C and
having one end formed with a hub, on which
is carried a pulley 10, from which the power
of the engine is transmitted. The cylinder
Ais formed atthe middle of its upper portion,
as best shown in Fig. 3, with a valve-chest
"In this valve-
chest works a slide-valve com posed of a stem
14, with heads 15 fastened thereto, the heads
being arranged one on each side of the pipe
12 to form an”inclosure, to which the live

. steam is conducted. This slide-valve has its
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stem projected outside of the valve-chest 11
and mounted to reciprocate in a bracket 16.
A bar 17 is pivoted to the stem and provided
with two hooks 18, which are each capable of

"heads.

engaging with a pin on a crank-arm 19, the
crank-arm being attached to a rock-shaft 20,

‘mounted on the cylinder and actuated (see

Fig. 2) by an arm 21, attached to the shaft
20 and to the strap 22 of an eccentric 23, which

"is mounted on the hub of the piston adJacenn

to the pulley 10. . The revolution of the pis-

‘ton. causes the valve in ‘the chest 11 to be

driven contmuous]y durmd the operation of

‘the engine."

Beneath the valve- chest 11 two feed- -ports
24 are formed in the cylinder A, these ports
communicating with the interior bore of the
cylinder, which bore isdivided into three com-

partments 25, 26, and 27. The ports 24 com-
‘municate w1th the intermediate compartment

26, which compartment, as shown in Fig. 3,

is dlsposed eccentr 1cally to the piston B, which
is mounted eccentrically on the shaft C. The
compartments 25 and 27 aredisposed opposite
to the compartment 26, as indicated in Fig.
4 and as alsoshown inFig. 1. It will be seen,
therefore, that the piston Bis mounted eccen-
trically in all of the compartments of the cyl-
inder and also that the two compartments 25
and 27 are arranged in the same position,
which is opposite to the position of the com-
partment 26.

The cylinder A, as shown in Fig. 1, is di-
vided into three chambers, through the walls
of which the shaft C passes, and within each
chamber of the piston the shaft C is formed
with a erank 28.  To these cranks are respec-
tively connected the arms 29 of the piston-
heads 30, which heads are mounted to slide
across the axis.of the piston and which are
driven by the piston turning around the sta-
tionary shaft, which causes the arms 29 fo
transmit reciprocal movement to the piston-
" The arms 29 are provided with en-
larged outer portions 29%, which bear against
the interior walls of the middle compartment
26 of the eylinder A, and these enlargements

.29* are connected, as shown in Figs. % and 7,

with the piston-heads 30 by means of pins3l,
sliding in are-shaped slots 32, formed in the
enlargements 29* of the arms 29, the pins 31
bemd carried on extensions or luas 30~ of the
plston -heads 30. By this alranvement the
two parts 29 and 30 are connected so that
movement will be transmitted from one part
to the other and at the same time so that the
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independent movement of the parts which is
necessary to their operation will be allowed.
The middle erank 28 of theshaft C is disposed
oppositely to the end cranks 28, it being un-
derstood that the piston -heads of the end
cranks work in the end compartments 25 and
27 of the cylinder, while the piston-head of
the middle ¢rank works in the middle com-
partment 26 of the eylinder. .

The working ends of the piston-heads are
guided by means of self-lubricating rollers
33, which are two for each piston-head, the
rollersbeing mounted in therespective cham-
bers of the piston and bearing against oppo-
site sides of the adjacent piston-heads. (See
Figs. 3and 4.) These rollers 33, as shown in
Fig. 8, are constructed hollow and provided
with minute perforations 33%, through which
oil contained in the rollers may be fed to the
piston-head to lubricate the same. The cyl-
inders 33 may be supplied with oil by any de-
sired means. The opposite ends of the piston-
heads work loosely.in orifices in the piston
opposite the correspondingrollers 33, and the
piston at these points is provided with a num-
ber of guide-lugs 34, as shown.

The steam entering the compartment 26 of
the cylinder through the left-hand feed-port
24 (see Fig. 3) acts on the piston-head which
is connected with the middle erank 28 of the
shaft C, causing the piston to turn in the di-
rection of the arrow in the figure referred to.
The valve-in the chest 11 being worked by
the movement of the piston, the steam will
be cutoff at said left-hand feed-port 24 a short
time after the starting of the operation re-
ferred to, whereupon the steam in the cylin-
der will be permitted, to work expansively on
the piston-head, as will be understood.

The cylinder A is constructed adjacent to

- each feed-port 24 with an exhaust-port 35, the

45

50

55

60

65

exhaust-ports 35 leading from each side of the
middle compartment 26 of the eylinder into
the valve-chest 11. The adjustment of the
valve in this chest, however, is such that the
live steam between the heads 15 is never per-
mitted toreach the exhaust-ports. The steam
in being exhausted from the compartment 28
of the cylinder passes (see Fig. 3) through
the right-hand exhaust-port 85 and into the
right-hand end of the valve-chest 11 outside
of the valve of the adjacent valve-head 15.
The cylinder A is formed at each side with a
passage 36, such passages respectively com-
municating with the exhaust- passages 35
through the medium of the ends of the valve-
chest 11. These passages 36 are located ad-
jacent to the middle compartment 26 of the
cylinder, and, as indieated in Fig. 5, the pas-

sages 36 pass downward along the sides of the

cylinder and are formed at their lower ends
with branches 36*, the branches of each pas-
sage 36 leading into valve-chests 37, similar
to the valve-chest 11, except that the valve-
chests 37 are located at the under side of the
cylinder. These valve-chests 37 carry valves
each composed of heads 38 and a stem 859,

698,360

similarto the parts 14 and 15,before described.
The valves in the chests 37 have their stems
39 connected with arins 40, similar to the arms
17, and working with cranks 41 on a rock-
shaft 42, also provided with an arm 43, such
parts being respectively similar to the parts
19, 20, and 21, before described. The arm 43
is connected with the strap 22 of the ececentric
23, before described, so that the shaft 42 is
rocked in unison with the valve in the chest
11, and the valves in the chests 37 are driven
in the same manner.

The valve-chests 37 are respectively related
to the compartments 25 and 27 of the cylin-
der. The cylinder adjacent to each valve-
chest 37 and compartment 25 and 26 is formed
with feed-ports 44, similar to the ports 24, and
exhaust-ports 45, similar to the ports 85, be-
fore described. These ports 45 and 44 com-
municate with the respective compartments
25 and 27, and the valves of the chests 37
work with the ports 44 and 45 in the same
manner as that deseribed with reference to
the ports 24 and 35, it being understood that
the steam after acting on the middle piston-
head is transmitted to the compartments 25
and 26 of the cylinder and there acts expan-
sively on the ends .of the piston-heads. ‘

The ports 24, 35, 44, and 45 are constructed
in duplicate to permit the reversal of the en-
gine, which is effected by ‘“hooking up” the
arms 17 and 40, so as to change the relative
position of the valves in the chests 11 and 37,
which operation will be understood by those
skilled in the art. The exhausts from the
compartments 25 and 27 are returned to the
respective valve-chambers 37 and permitted
to escape through exhaust-pipes 46, leading
from the ends of the chambers, as shown.
It should be understood that daring the op-
eration of the engine only one exhaust-port
at each end of the cylinder is in operation.
Two exhaust-ports are provided to facilitate
the reversal of the engine. The parts of the
engine which are to be fitted steam-tight may
be packed in any desired manner. I do not
confine myself toany particular kind of means
for effecting this result.

From the foregoing description it may be
easy to understand the operation of the en-
gine. The steam enters by the pipe 12 and
acts directly on the middle piston-head, caus-
ing the piston to turn, and then the steam

‘passes by the appropriate passage 36 to the

end piston-heads, or, in other words, to the
compartments 25 and 27, where it acts ex-
pansively on the end piston-heads and is ex-
hausted through the ports 46. The valvesin
the several valve-chests work continuously
to introduce and then cut off the steam, per-
mitting the steam to expand, and thus to de-
rive from the steam the full force of its power.
The exhaust-steam may be led either to a con-
denser or to the atmosphere, as desired.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—
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1. Arotaryengine having a eylinder, a pis-
ton working therein, a slide-valve controlling
the supply of steam to the cylinder, an eccen-
tricdriven from the piston,arock-shaftdriven
from the eccentric, and a notched arm con-
nected with the valveand adapted adjustably
to engage a part of the rock shaft to be ac-
tuated therefrom

2. Arotaryengine, having a cylinder, a pis-
ton working therein, a piston-head mounted
in the piston, and working through an open-
ing therein, means connected with the piston-
head to cause the movement thereof, and a
hollow roller against which the piston-head
bears, the roller having perforations permit-
ting a lubricant to be e\pelled from the in-
terior of the roller.

3. A rotary engine having & cylinder di-
vided into a plurality of eccentrically-dis-
posed compartments, a piston workingin each
compartment of the cylinder, the pistons be-
ing connected together, a piston-head for each
piston, the piston-heads sliding radially in
the pistons, a movement-transmitting means
located outside of the engine and connected
with the pistons, a stationary crank -shaft
passed through the piston-heads, means con-
necting the piston-heads with said crank-
shaft, and valve devices for controlling the

3

passage of steam from one compartment of
the cylinder to the other, the cylinder being
formed with a passage leadmv between the
compartments, for the purpose specified.

4, The combination of a eylinder, a piston
arranged eccentrically therein, a piston-head
sliding radially in the piston, a stationary

-| erank-shaft disposed centrally of the piston,

an arm journaled on the erank of said shaft,
the arm extending to the working end of the
piston-head and havmg a transverse enlarge-
ment mounted to roek in said outer end of
the piston-head, the enlargement of the arm
bearing against the interior wall of the cyl-
inder, and a positive connection between the
outer end of the piston-head and the said en-
largement and arranged to permit of the rock-
ing movement of the latter, the piston being
mounted to turn on the stationary shaft,there-
by causing the arm journaled on the erank to
move the plston -head, for the purpose speci-
fied.

In testimony whereof I have signed my
name to this specification in the presence of
two subscubmv witnesses.

SOLON DENIS BOOX.

Witnesses:

B. F. BrRowN,
JAMES M. ANDREWS.
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