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UNITED STATES

RICHARD D. WATSON, OF TOLEDO, OHIO.

ENGINE.

SPECIFICATION forming part of Letters Patent No. 670,867, dated March 26, 1901.

&pplic@tion filed July 29, 1897,

Jerial No. 646,419, (No model.)

To all whom it may concerte:

Be it known that I, RICHARD D. W ATSON,
a citizen of the Umted States, residing at To-
ledo, inthe county of Lucas and State of Ohio,
have invented certain new and useful Im-
provements in Engines, of which the follow-
ing is a specification sufficiently tull, clear,
and accurate to enable persons skilled in the
art to embody and ase the same.

The Object of my invention iIs the produc-
tion of & fluid-pressure engine which shall
be eeauomma,l in the use of motive fluid, which
shall admit of the effective use of the motive
1uid a second time, which shall use steam
quickly and exhaust it rapidly, so as to mini-
mize the loss from condensation, which will
not leak motive fluid, which shall have the
reciprocating parts accurately balanced, thaos
adapting the engine for high speeds without
excesslve wear or v1bra,t101:1 which shall elimi-

nate as far as possible fuumon of all the

movable parts and to that end dispense with
the use of connecting-rods moving through
stuffing-boxes, which shall be simple 1n con-
struection, cheap in first cost, and, when neec-
essary, easy to repailr, and which, finally,

shall be compact, suiting it for use within

limited areas or spaces.

My invention consistsin certain novelties of
construction and combinations and arrange-
ments of parts hereinafter set forth and
claimed.

The accompanying drawings 1llustrate one
example of the physical embodiment of my
invention constructed according to one of the
several modes or ways of applying the prin-

clple.

Figure 1 is a view in side elevation of the
sald e‘tmnple: showing at the top and bottom
the pipes ior eonduemnﬂ‘ motive fluid to the

engine and also a lever mechamsm for shift-

ing the rotary valves. Fig. 21s a view of a
p&rtia;l section of Fig. 1, taken 1n a longi-

tudinal and perpendicular plane through the

body of the engine, the sectional part being

tarned end for end from the position i1t oc-

cupies in Fig. 1. Fig. 3 is a view of the en-
oine in section, taken in a longitudinal and

.‘horizontal plane, and showing the positions

50

of the eranks and rotary cam-shaped valve

when the pistons are at the ends of their in-

.strokes. Fig. 4 is a section of Fig. 2 taken
online x x. Fig. 51s asection of Fig. 2 taken

on line ¢y y. Fig. 61s a fragmentary view of

| a perpendicular and longitudinal section of

the end of the engine-cylinder, showing the
construction of a valve operated by a piston
for the purpose of exhausting motive fluid
from an end chamber.

Referring to the views, the letter A desig-
nates the eylinder of the engine, made in any
desirable way. It may be an integral cast-
ing or composed of parts united by bolts.

L is a rotary shaft.

C C' are bearings for the shaft, D D’ erank-
arms secured to the shaft, and E B erank-
pins.

F' is a rotary valve or disk, 1n t.hm instance
cam-shaped, which is loeabed between parts
of the shaft B and rigidly secured to the
crank-arms by the crank-pins.

G G are pitmen joined to the crank-arms
and rotary valve by the crank-pins; H H', pis-
tons pivotally united to the ends of the pit-
men; I I', motive-fluid inlet-passages made
in the eylmder at the top and bottom on op-
posite sides thereof and into which motive
flnid is admitted through the medium of
branch pipes which join a main supply-pipe;
J J’, ports forming the intermediate inlets to
the central chamber, the metal of the cylin-
der slightly projecting inwardly, so as to frie-
tionally engage the external surface of the
rotary Vleve K K K' ', eduction-passages

leading from ‘the inlet- pwsages]ﬁ I'tothe ends

of the cylinder back of the pistons; L L/,
valves having thelr ends located so as to b_e
adapted to open and close the passages by
which motive fluid is admitted to the central
chamber; M M’, bearings for the projecting
ends of the valves; N N, slots through the
rotary valves; O O', small and large openings
at the ends of the slots; P P, arms rigidly
attached to the ends of the 10tary valves.

Q is a lever.

R R are pins by which the lever is pivotally
united to the ends of the arms; S8, branches
of thelever passing around theshaft; 'T'T", the
cylinder-heads; U U’, perforations through
the cylinder-heads,the surfaces of which serve
as bearings; V V', hollow eylindrical recip-
rocating valves located in the perforations
throungh the cylinder-heads; W W', closed
heads of the valves V V', of greater diame-
ter than the perforations and provided with
stuffing - boxes, if desired; X X, openings
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through the walls of the valves adjacent the

| closed heads; Y Y/, reciprocating rods carried
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by the pistons and passing loosely through |
the heads of the valves, and Z Z Z’' Z' nuts

adjustable on the reciprocating rods.

~ The mode of operation is as follows: The
lever Q being adjusted to a raised position, as
shown in full lines, and the shaft B being
torned so that the valve will open the port

J', motive fluid will enter the central cham-
ber at the bottom and force the pistons to-|-
their extreme outward positions (see Fig. 2)

and at the same time cause the cam-shaped
valve 1o rotate in the direction of the arrow.
Ag the valve F rotates it closes the port J'
and opens the port J, whereupon part of the
motive fluid conf
passes to the end chambers back of the pis-
tons by way of the openings O O’ and pas-
sages K K. Inasmuch as the pistons in mov-
Ing toward their outward positions caused the
adjustable nuts Z to engage the valves V V'
and closed them the motive fluid is prevented
from passing out of the end chambers, and
consequently acts upon the ends of the pis-
tons. When the pistons approach the ends

of the instrokes, the nuts Z' engage and open

the valves V V', allowing the motive fluid to
escape to the atmosphere, and simultane-

ously the cam-shaped valve F has completed -

a half-revolution, opening the port J' and
closing the exhaust-port J. To reverse the
motion of the shaft, the lever is moved to its

- lower position, which action at the same time
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rotates the valves L L' fo such positions that
the motive Hluid is admitted to the central
chamber at the top by way of the port J and
exhausted by the port J' and conducted by
the passages K' K’ to the end chambers back
of the pistons. Themodeof operation is then
the same as before described except that the
shaft rotates in an opposite direction. Mo
allow of the introduction of the eranks into

the central chamberof the cylinder, the parts.

thereof which cearry the bearings C C' are
made separate and secured to the sides of the
main casting by bolts.

It will be observed that the two pistons di-
vide the interior of the cylinder into a cen-
tral chamber and twoend chambers and that
the pitmen, ecranks, and rotary or cam-shaped
digsk are located entirely within the central
chamber, and, further, that the friction of
the movable parts is by the peculiar construe-

tion and arrangement reduced toa minimuam.:

From the description of the pictured exam-
ple it will be obvious that I have produced
an engine adapted to be operated by a motive
fluid and whieh fulfils all the conditions here-
inbefore set forth as the object or end of my
improvements.

While I haveillustrated and described only
one example of the physical embodiment of
my invention, I do not therebyintend to limit
the scope thereof to this particular example
or mode of embodiment, inasmuch as the
principle can be applied in other ways and
by other modes not involving a substantial
departure.

ned in the central chamber

The general way of constructing the en-
gine and the provision of valve mechanism
which allows the transmission of the motive
fluid after its energy has been partially util-
1zed on opposite sides of the pistons to cor-
responding opposite sides of the same pistons
and finally to the atmosphere are among the
essential features of my improvements. The
details of construction, however, to accom-
plish the desired mode of operation may of
course be varied and equivalents substituted
for the elements illustrated. For example,
in lieu of having the pistons out of line they

may be in line, plain bearings may replace

the roller- bearings, the rotary valves con-

trolling the motive-fluid-inlet passages may

be operated by independent means or levers,

pipes of any form may be used for conduet-
ing the motive Auid to the central chamber

and others for conducting the exhaust from
the end chambersof thecylinder, the form of
the rotary or cam disk changed, and for the
particular means operated by the pistons for
discharging motive fluid from the end cham-

bers may be substituted other means which

are independent of the rotary valve and op-
erated or not operated by the said pistons.

Such and many other changes in construe--

tion, modifications, substitutions, and incor-
porations I intend toembrace within the scope
of my claims. |

What I claim is—

1. An engine having a cylinder provided
with an inlet-port for the motive fluid; two
pistons dividing the interior of the cylinder

into three chambers; a rotary shaft; two

cranks; two pitmen; a rotary valve operated
by the shaft and adapted to frictionally en-
gage the edges of the inlet-port and period-
ically open and close it; means for period-
1cally educting motive fluid from the central
chamber to the end chambers back of the
pistons; and means for discharging motive
flutd to the atmosphere; in substance as set
forth.

2. An engine having a cylinder provided
with inlet and exhaust ports for the motive
fluid; two pistons dividing the interior of the
cylinder into three chambers; a rotary shaft;
two cranks; two pitmen; a rotary valve oper-
ated by the shaft and adapted to frictionally
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engage the edges of the exhaust-pert and pe-

riodically open and close it; means for pe-
riodically opening and closing the inlet-port;
means for conducting the motive fluid from
the central to the end chambers; and means
for exhausting the motive fluid to the atmos-
phere; in substance as set forth.

120

125

3. The combinationin anengine,construct-

ed and operating substantially as set forth, of
a eylinder having inlet and exhaust ports lo-
cated at opposite sides of the e¢ylinder, and a
rotary valve operated by the shaft and pe-
riodically and frictionally engaging the edges
of the ports; in substance as set forth.

4. Thecombinationin an engine,construct-

| ed and operating substantially as set forth, of
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a cylinder having ports J, J'; a rotary valve
F adapted to periodically and frictionallyen-
oace the edges of the ports; and means where-
by the valve F can be caused to revolve In
either direction; in substance as set forth.

5. The combination with an engine having
a cylinder, a rotary shaft, cranks, pitmen,
pistons dividing the eylinder into three cham-
bers, passages I and I', passages K, K, K', K,
and exhaust mechanism, of means for con-
trolling the introduction of motive fluid to
the central chamber, at either the top or bot-
tom of the cylinder, and also for controlling
the passages for the motive fluid leading from
the central chamber to the end chambers; in
suibstance as set forth.

6. The combination with an engine having

central and end chambers, two pistons, two
pitmen, a rotaryshaft, eduction-passages,and
axhaust mechanism, of means for introduec-
ing motive fluid to the central ehamber and
controlling its eduction thence to the end
chambers; said means being veversible 8o as
to control the rotation of the shaft in either
direction; in substance as set forth.

7. Thecombinationinan engine,construct-
ed and operating substantially as set forth, of
a cylinder having three chambers and educ-
tion-passages; two pistons; a rotary shaftin
one of the chambers, and valves on opposite
sides of the eylinder each adapted when prop-
erly aldjusted to admit motive fluid to the cen-

tral chamber and when the engine is reversed

to educt it to the end chambers; in substance
as set forth.

S. The combination withan engine, having-

a cylinder and two pistons dividing the c¢yl-
inder into three chambers, and constructed
and operating substantially as set forth, of
the valves L, L' located upon opposite sides
of the cylinder, lever mechanisin for operat-
ing them simultaneously; motive-finid inlet-
passages I I'; and eduction-passages K, K,
K’ K'; in substance as set forth.

9. The combination with an engine having
a central cnamber and end chambers and a
rotary shaft in-the central chamber, said en-
gine constructed and operating substantially
as set forth, of means for admitting motive
fluid to the central chamber; means for educt-
ing it to the end chambers; and means con-
sisting of valves and rods carried by the pis-
tons for exhausting the motive fluid from the
end chambers to the atmosphere; in sub-
stance as set forth.

10. The combination in anengine, of a cyl-
inder; a rotary shaft; two pistons dividing
the eylinder into three chambers; means for
introducing motive fluid to the central cham-
ber; passages from the central to the end
chambers and means forcontrolling the educ-
tion of the motive fluid from the ceutral to
theend chambers; exhaust-valves;and means
carried by the pistons for simultaneously op-
erating the exhaust-valves.

11. The combination with an engine, con-

stimcted and operating substantially as set |

3

| forth, of a rotary shaft, two pitmen pivoted to

two pistons, and means carried by the pistons
which simultaneously open exhaust-passages;
in substance as set forth.

12. The combination with an engine, con-
structed and operating substantially as set
forth, of pistons united to a rotary crank-
shaft, means for admitting motive fluid to a
central chamber; means for educting motive
finid to the end chambers; exhaust-valves;
and means carried by the pistons which al-
ternately open and close the said exhaust-
valves; in substance as set forth.

13. Thecombination with an enginehaving
a cylinder divided by two pistons into three
chambers,and construeted and operating sub-
stantially as set forth, of valves V,V’, pistons
H,H and rods Y Y'; in substance as set torth.

14. Thecombination withanengine;having
a cylinder, two pistons, a rotary crank-shatt,
and means foradmitting and educting motive
filuid from a central chamber to two end cham-
bers; of valves V V', pistons HH', rods Y Y',
and means for r: zulating the travel of the
valves V, V'; in substance as set forth.

15. Thecombination with an engine,having

‘a cylinder and two pistons dividing the cylin-

der into three chambers, and constructed and
operating substantially as set forth, of rotary
valves L, L', arms P, P', located upon oppo-
site sides of the eylinder; motive-fluid-inlet
passages I 1, eduction-passages K, K, K K’
and lever mechanism pivoted to the arms for
moving the valves and reversing the engine;
in substance as set forth.

16. The combination with anengine,having
a eylinder, three chambers, two pistons, a ro-
tary shaft, means for admitting motive fluid,
and means for edueting the said motive fluid;
of cylinder-heads provided with valves and
means for operating the valves and simul-
taneously exhausting the motive fluid directly
from the end chambers; in substance as set
forth.

17. The combination with an engine, con-
structed and operating substantially as set
forth, of valve mechanism controlling the ad-
mission and eduction of motive fluid to and
from the central chamber, and valve mech-
inism operated by means independent of the
first-mentioned mechanism forcontrolling the
exhaustion of motive fluid from the end cham-
bers; in substance as set forth.

18. An engine having a cylinder, two pis-
tons dividing the cylinder into three cham-

‘bers, a rotary shaft in the central chamber,
means uniting the pistons and shatt, means

for introducing motive fluid to the central
chamber, means for educting the motive fiuid

to the end chambers, and means operated by

the pistons for exhausting the motive fluid
from tlie end chambers.

RICHARD D. WATSON.

Witnesses:
Hexry C. TRUESDALL,
W. H. HARRISON,
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