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UNTTED STATES PATENT OFFICE.

FREDERICK R. CORNWALL, OF ST. LOUIS, MISSOURI, ASSIGNOR TO PIERRE
CHOUTEAU, OF SAME PLACE.

ENGINE.

SPECIFICATION forming part of Letters Patent Wo. 551,366, dated December 17, 1895.
Appiication filed July 29, 1895. Serial No, 557,460, (No model.)

To ol whom it may COnceri: and exhausting the motive fluid at its ends.
Be it known that I, FREDERICK R. CORN- | Still another type isfound inthe adaptation of
WALL, a citizen of the United States, residing | an ordinary cut-off toapneumatictool. These
at the city of St. Louis, State of Missouri, have engines have present a controlling-valve for 53
s invented a certain new and useful Improve- the piston, the piston controlling the position
ment in Engines, of which the following is a | of the valve by some train of mechanism in
full, clear, and exact description, reference which lost motion or play is an essential fea-
being had to the accompanying drawings, | ture. In both the second and third classesthe
forming part of this specification, wherein— distribution of the motive fluid depends upon 6o
to  Figures1 and 2 are vertical sectional views the position of the piston to throw the valve,
of my improved engine. Fig. 3is a similar and upon the position of the valve to impart
view, but at right angles to the section of Figs. | motion o or reverse the motion of the piston.
1and?2. Fig. 4isasectional view through the | The primary object of an engine in any of
handle, also showing part of the cylinder in | these classes in which the piston delivers im- 65
sideelevation. Fig.5isacross-sectional view | pacting-blows upon a tool is to obtain such
through the handle on line 5 5, Fig. 4. Tig. | a speed or rapidity of stroke, together with
8 is a cross-sectional view through the handle | power, that the tool will make practically a
on line 6 6, Fig. 4. Tig. 7 is a top plan view | continuous cut, the motion of both piston and
of the valve-casing. Fig. 8 is a bottom plan | tool amounting almost to vibration. Thisbe- 70
20 view of thesame. Fig. 9isa plan view of the | ing true, the type of engine described in the
cylinder-head. Fig. 10is an elevational view first class is eminently satisfactory, saving
of the valve-casing cylinder-head. Fig.11is | the objection that it is impossible to start the
an end view of the same. Fig. 12 is an en- | engine when in certain of its positions, such
larged view of the valve-casing and valve. | as “Jdead - center.” The types described in 73
2t Tig. 13 is a cross-sectional view of the valve- the second and third classes must necessarily .
casing and itscylinder-head, taken on the line | run at a slower speed than the valveless en-
13 18, Fig. 12, Figs. 14, 15, 16, and 17 are | gines by reason of the necessity of throwing
diagrammatical views taken through one of | two moving parts alternately. Consequently
the valve-heads and cylinder-head stem, illus- | their effectiveness is lessened in proportion. 8o
30 trating the manner of controlling the motive The object of this present invention is o
fluid which throws the valve or permits it to | construct an engine in which is employed a
be thrown. : controlling-valve for the piston, said valve
This invention relates to a new and useful | being self-controlled and movable independ-
improvement in engines of that class which ently of the piston. Combined with thisfun- 85
are adapted to be run by compressed air as a | damental object, other conditions are present
motive fluid, in the front end of the cylinder | and provided for and new features of con-
of which is inserted a tool-shank, receiving | struction are employed, all as will hereinafter
impacting blows from the piston. These types be described, and afterward pointed out in
of engines, or the engines designed for boiler- the claims. go
40 calking, stone-cutting, carving, &c., such as In the drawings, 20 indicates a cylinder,
shown in the accompanying drawings, have | the front end of which is formed with a re-
generally been divided into several classes, duced bore, in which is inserted the stem 21
according to the characteristics of each. One | on piston 29, which co-operates with the shank
class is known as the “valveless” engine, in-| of a tool 23 by delivering impacting-blows g5
43 which the piston controls itself, and no con- | thereupon as the piston reciprocates. The
trolling or distributing valve for the piston is construction of these parts, however, is un-
necessary. Anotherclasshaspresentthe con- | important, as there are many different forms
trolling-valve, which admits and exhausts the | of cylinders, bores, pistons, and tools, all of

i
i
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motive fluid from each end of the piston, caus- | which are well known. 100
go ing it to reciprocate, the piston in turn con- Formed at or near the upper end of cylin-

trolling the position of the valve by admitting | der 20 is an annular ring or flange 24, with
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which eo-operates a collar oreoupling-sleeve
25, said ecollar being formed with an internal
flange 26 atits lower end which fits under ring
24, and: being: interiorly serew-threaded, as
shown, to: receive and hold in position: the
head or handle-base which clamps the valve-
casing and cylinder-head in position. ' The
handle-base or: ““head,” as it is sometimes
called, with whieh the collar ‘engages, has
projecting from its upper portion a handle-
shanlk 27, which terminatesin a core28.  (See
Fig. 4.)  Through this: core rand shank:is
formed an- inlet-port for'the motive fluid,
which: port leads into the valve-casing, aswill
hereinafter be deseribed.: : 'The outer end of
the core is provided with al valve-seat 29,
with which: co-operates: a valve 30 arranged
on a:sleeve: 5, mounted  on the: dore.:  This
sleeve 31 extends out beyond the coreand is
provided with. means for the attachmentof 4
supply-pipeforthe motivefiuid: . (Notishown.)
The inner end of the sleeve is formed with a
flange: 32, which-abuts against.a shoulder on
the handle-shank, with which flange engages
an inwardly-projecting flange 33 of ring 34,
which: is mounted. mpon the handle-shank.
If desired, means may be provided forilock:-
ing this ring in a fixed or'an adjusted posi-
tion.

35 indieates a hand-grasp: mounted upon
the sleeve 81, which hand-graspis preferably
provided or formed with a projection 86 atits
innerend. : The function of ' this projection
36 is to preventthe hand of the operator from
slipping either longitudinally or circumfer-
entially, the hand -grasp at the same: time
serving as an index to the position of the
valve.

The hand-grasp 35 is seccured against longi-
tudinal and rotary movement on the sleeve
by a screw 37, which passes through said parts
and into a circumferential groove 38 in core
28, (see Fig. 5,) said screw alsoserving to limit
the rotary movement of the handle-grasp and
sleeve on the core, and determine the full-
open or full-closed position of the valve 30.
To normally keep the valve closed, I provide
a torsion-spring 39, one end of which engages
the handle-shank and the other end thesleeve
30, upon which valve 29 is arranged.

By the above construction the operator is
enabled to control the amount of motive fluid
admitted to the engine by a slight turn of the
hand, no occasion being required for the use
of any particular finger to perform this office.

The handle-base, which I have indicated as
40 in the drawings, is formed with a trans-
verse groove in its lower face, whichreceives
the valve-casing 41, in which is mounted a
three-headed valve42. The endsof the valve-
chamber are closed Dby rvotary adjustable
heads 43, which have arranged thereon stems
44, extending into recesses or seats in the
ends of the valve. Toprevent the valve from
rotating in its movement, I extend a pin or
projection 45 up into a groove formed on its

face, as shown in Figs. 1 and 2. ' 46 indicates
the cylinder-head.

The valve-casing, handle-base and eylin-
der-head have several registering ports, and
in referring to said ports I will not: specify
the parts throngh which they are formed, but
will refer to them asleading to or: from the
valve-chamber.

The inlet-port 47  is, as before stated,
formed through the handleandextends down
into the: valve-chamber at about a' midway
position; where it.is controlled by the central
head of theivalve, passing from one side: to
the other of said inlet-port and directing the
motive ‘fluid on top or beneath the piston.
As shown in Fig. 1 the motive fluid passes
to the left of the central head of the valve,
and is directed on top of the piston:through
port 48. ' During the downstroke of the: pis-
ton the fluid therebeneath is being exhausted
through port 49, between the central and
right-hand headsof the valve and:out through
the exhaust-port 51. - This operation isobvi-
ous, as is also the reverse movement of the
piston, as shown:in Fig: 2, in which the valve
has moved to the left, and its central head is
now directing the motive fluid from port 47 to
the right: thereof ‘and through port 49 to: be-
neaththe piston. . The fluid above the piston
is being exhausted: by passing through port
48, ‘auxiliary ‘exhaust-port: 50, and exhaust-
port 51 to the exterior.  This ““auxiliary” ex-
haust-port 50 is made by grooving the valve-
casing:across its top and along its side edges,
as shown in: Figs. 3 and 7, which:eonducts
the exhaust taken from two points to a com-
mon point (port 51). This manner of con-
ducting off the exhaust through a common
port is aceomplished in a very simple manner
and occasions very little extra labor, as the
work is all open and the handle-base forms
the remaining walls for the ports. In this
connection I might add that this same man-
ner of forming ports may be advantageously
employed in port 49 between the valve-casing
and head 46, asshown in Figs. 1,2, §, and 11.

From the above it will be noted that the
piston is controlled by the valve moving from
one end of its chamber to the other, and but
a single port 49 is necessary in the cylinder,
whereas in other constructions two or more
ports are generally necessary in the eylinder.
It will also be noted that ports 48 and 49 are
constantly open, inlet-port 47 is closed for a
short time only and that when the eentral
head is passing and the exhaust-ports 50 and
51 are alternately opened and closed.

I have referred to the movement of the
valve, and I will now describe how such move-
ment is effected. The valveis formed with
two ports 52 and 54, 52 leading from a point
to the left of the central head to a seat 53 in
the right-hand end of the valve, and 54 lead-

ing from a point to the right of the central

head to a seat 55 in the left-hand end of the
valve. ‘Seats 53 and 55 are each provided
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with a side groove 56, which runs nearly 10

the outer end of the valve, leaving the ex-
posed end of the valve solid, except for the
circular opening forming the seat. The
stems 44 on the rotatably adjustable heads
43 are likewise provided with a groove 57,
which runs nearly their entire length, leav-
ing the ends circular and unmutilated. In
order to regulate the area of the opening
formed by the registering grooves 56 and 57,
I provide means on the heads 43 for locking
them in a rotary adjustable position. This
means is best illustrated in Fig. 13, where
the valve-casing is formed with a series of
aligned openings 61, 62, 63, and 64, while the
head 43 is provided with a number of open-
ings 65, 66, 67, and 68, arranged at different
angles to each other, and being adapted to
register with the several openings in the
ralve-casing, as 65 will form a straight open-
ing through valve-casing and head in con-
nection with aligned openings 61. 66 will
register in the same manner with 62, 67 with
63, and 68 with 64. Asshownin Fig. 13,apin
(0 passes through openings 61 and 65, and the
valve-head and its stem are locked in this po-
sition, which is a full-open position, the valve
being prevented from rotation by the pin or
projection 45. This position will permit the
valve to be thrown quickly by the sudden ad-
mission or exhaust of the air at its ends, If
itis desired to throw the valve slightly slower,
pin 60is removed, the head and stem rotated,
and the pin inserted in the next opening 62,
when opening 66 registers therewith. The
movement of the valve may be further re-
tarded by placing the pin in openings 63 and
67, or the admission and exhaust may be con-
siderably choked by rotating the head and
stem, as shown in Fig. 17, and placing the
pin in openings 64 and 68. It may be desir-
able to so rotate the stems that the relations
of their grooves to the co-operating groove in
the valve will be different at each end of the
valve, and in this manner the valve will move
quicker in one direction. The object of this
is to cushion the piston on its upstroke by cut-
ting off the motive fluid therebeneath quickly,
and when the piston starts on its downstroke
to throw on a full head of motive fluid for a
longer time, which is accomplished by the
valve taking a longer time to move from the
position it oecupies when directing the mo-
tive fluid on top of the piston.

The operation of the valve is as follows:
Assuming the parts to bein the position shown
in Fig. 1, the motive fluid entering the valve-
chamber through port 47 will pass through
port 48 on top of the piston. At the same
time the motive fluid will pass through port
52 in the valve and enter the valve-chamber
at the right-hand end, filling the same and
forcing the valve to the left quickly or slowly,
as the case may be, depending upon the size
of the opening controlled by the stem 44.
The fluid beneath the piston is being ex-
hausted through ports 49 and 51, and the fluid

at the left-hand end of the valve is being ex-
hausted through seat 55, port 54, and port 51.
As the valve is thrown to the left, the mo-
mentum and expansion of the fluid carrying
it past dead-center, the fluid will be directed

beneath the piston, and to the left-hand end .

of the valve, the fluid above the piston ex-
bausting through port 49 and exhaust-ports
50 and 51 and the fluid at the right-hand end
of the valve exhausting through seat 53, port
52, and ports 50 and 51.

It may be desirable in some instances to
control the exhaust, and to do this I mount
upon the handle-base 40 a slotted ring 69,
which is held in place by the eollar 25, which,
by registering the slot with exhaust-port 51,
will permit a free escape, said escape, how-
ever, being choked or entirely cut off by mov-
ing the ring around fthe handle-base.

Tn order to lock the handle-base, collar and
associate parts to the cylinder, to prevent
movement between them, Imnountin thelower
end of the handle-base a yielding piece 70,
which is preferably screwed up into the bot-
tom of the handle-base. This piece 70 is

75
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formed with teeth 71, which co-operate with '

teeth on the interior periphery of the inturned
flange 26 of collar 25, the cylinder 20 and its
ring 24 being cut away to permit this. On
the lower end of this piece 70 I pivot a cross-
piece 72, whichis adapted o be turned at an
angle to the groove in the eylinder, and rest
upon the side edges of the groove, where if
holds the piece 70 and teeth 71 under tension,
the strain being to force the teeth into tighter
engagement with the flange 26.

I am aware that many minor changes in the
construction, arrangement, and combination
of the several parts of my invention may be
made and substituted for those herein shown
and described without in the least departing
from the nature and principle of my inven-
tion.

Having thus described my invention, what
T claim, and desire to secure by Letters Pat-
ent, is—

1. The combination with the c¢ylinder, of a
piston arranged therein, a valve chamber,
ports leading from the valve chamber to_or

near the ends of the piston chamber, and a.

valve located in said valve chamber for con-
trolling said ports, said valve being self-
throwi, and so constructed as to co-operate
with means arranged in its chamber for con-
trolling the speed of the valve; substantially
as described. )

2. The combination with the cylinder, of a
piston arranged therein, a valve-chamber,
ports which lead from the valve-chamberto or
near the ends of the piston-chamber, avalve
for controlling said ports, said valve being
formed with ports whereby it is self-operated,
and means located within the valve chamber
which co-operate with the valve, to control
its speed; substantially as described.

3. The combination with a piston, of & con-
trolling valve therefor, which is movable in-
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dependently of the piston, said valve in its
movement alternately directing and exhaust-
ing the motive fluid above and below the pis-
ton, and ports formed in said valve, for con-
ducting and exhausting the motive finid to
and from the ends of the valve chamber, sub-
stantially as described.

4. In an engine, the combination with the
cylinder formed with a ring at or near its up-
per end, of a cylinder-head for the cylinder,
a handle base for holding the eylinder-head
in position, a handle on said handle-base,
through which is formed an inlet port for the
engine; a rotary hand-grasp on the handle for
controlling :the inlet port, and a coupling
sleeve or- collar formed with an inturned
flange to engage the ring on the cylinder, said
collar. also engaging the handle-base and
head; substantially as deseribed.

5. In an engine, the combination with the
cylinder having a ring formed thereon near
its upper end, of a cylinder-head forming the
end wall of the piston-chamber, a handle-base
for holding said head in position, a handle on
said base through which is formed an inlet
port for the motive fluid and a rotary hand-
grasp on the handle for actuating a throttle-
valve and controlling the inlet port; substan-
tially as described.

6. In an engine, the combination with the
cylinder,of ahandle secured thereto, said han-
dle being formed with an inlet portfor the mo-
tive fluid; a rotary throttle valve for control-
ling the passage of the motive fluid through
the handle,and a rotary grasping portion for
said handle, which grasping portion operates
thethrottle valve, substantially as deseribed.

7. In an engine, the combination with the
cylinder, of a handle secured thereto, through
which handle is formed an inlet-port for: the
motive-fluid, a rotatable hand-grasp on said
handle, and a throttle-valve for the motive-
fluid, which is controlled by said hand-grasp;
substantially as described.

8. In an engine, the combination with the
cylinder of ahandle secured thereto; said han-
dle being formed with a core, through which
passes the motive-fluid for the engine, a throt-
tle valve for controlling said passage and a
rotary sleeve mounted on said core, which
sleeve,byrotation,operates the throttle valve;
substantially as described.

9. In an engine, the combination with the
cylinder of a handle secured thereto, said han-
dle being formed with an inlet-port for the
motive fluid, arotarysleeve forming the hand-
grasp of the handle, a throttle-valve operated
by said rotary sleeve, which throttle-valve
controls the passage of motive-fluid to the en-
gine, and means on the rotary sleeve for the
attachment of a supply-pipe for the motive-
fluid; substantially as deseribed.

10. In an engine, the combination with the
handle, which is secured thereto, and through
which is formed an inlet-port for the motive-
fluid, of arotary hand-grasp on the handle, a
throttle-valve for controlling the passage of

the ‘motive - fluid through the hand-grasp;
which valve is operated by the rotary hand-
grasp, and means forlimiting the rotary move-
mentof said hand-grasp; substantiallyasde-
seribed.

11. In an engine, the combination with the
eylinder, of a handlesecured thereto, through
which handle is formed an inlet-port for the
motive fluid, a throttle-valve for controlling
the passage of motive-fluid through the han-
dle, a rotary sleeveforming a hand-grasp, for
operating said valve, and a projection 36 on
said handle; substantially as deseribed.

12. In an engine, the combination with the
eylinder of a handle secured thereto, through
which handle is formed an inlet port for the
motive fluid, a throttle valve arranged in the
handle, a rotatable sleeve forming the hand
grasp for ‘the handle, which sleeve operates
the throttle valve, means for Hmiting the ro-
tary movement of said sleeve, and means for
retuining the sleeve to a normal position in
whieh: the throttle valve is closed; substan-
tially as described.

13. Thecombination with the core 28 formed
with a valve-seat in its end, of ‘a sleeve 31
mounted thereon andformed with avalve 30,
which co-operates with the valve-seat, a col-
lar 34 for holding the sleeve in place, a hand-
grasp 35, and a screw 37, which secures: the
hand-grasp to the sleeve, and passing into a
groove ‘in the core, limits. the rotary move-
ment of the parts; substantially as deseribed.

14. In an engine, the combination with the
cylinder, of a handle secured thereto, through
whichisformed theé inlet-port,of a core formed
on the handle, a sleeve mounted on the core,
said sleeve being formed with a flange 82 at
its end, a collar 34 formed with a flange 33
for engaging the sleeve flange and retaining
the sleeve on the core, a torsion-spring for re-
turning the sleeve to a normal position, a
hand - grasp mounted on the sleeve, and a
throttle valve which is actuated by the rotary
movement of said parts; substantially as de-
scribed.

15. In an engine, the combination with a
cylinder, of a valve-casing arranged thereon,
a valve located in the casing, rotary adjust-
able heads for said casing, and means which
cooperate with the valve upon the rotation
of the heads, to control the speed of the valve,
substantially as described. '

16. In an engine, the combination with a
cylinder, of a valve-casing arranged thereon,
a valve within the casing, rotary adjustable
heads on said casing, and means, whereby
upon the rotary adjustment of said heads,
the speed of the valve is regulated, substan-
tially as described.

17. Inan engine, the combination with the
cylinder, of a cylinder-head, a valve-casing,
fitting against the ¢ylinder-head, a handle-
base fitting against the valve casing, and a
coupling-sleeve connecting the handle-base to
the eylinder and eclamping the interposed
partsin position; substantially as described.
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18. The combination with the valve-casing,
of adjustable heads provided with inwardly
projecting grooved stems, and a valve within
the casing which is so formed as to co-operate
with the grooves on the stems on the adjust-
able heads; substantially as described.

19. The combination with the valve-casing
of a valve located therein, and formed with
grooved recesses in its ends, to which lead
ports, and grooved stems which project into
said recesses; substantially as described.

920, The combination with the valve-casing,
of a valve located therein and formed with
seats in its ends to which lead ports, of ad-
justableheads forthe valve-casing, and stems
on said heads, which enter into the valve-
seats and control the movement of the valve;
substantially as described.

21, The combination with a valve-casing,
of a three-headed valve located therein,
grooved recesses in the ends of said valve,
ports leading to said recesses, rotary adjust-
able heads for the valve-casing, and grooved
stems on said heads, which project into the
recesses in the valve; substantially as de-
seribed.

22, The combination with a valve-casing,
of an inlet-port leading thereinto, a three
headed valve located in the valve-casing, the
central head of which cdntrols the inlet-port,
while the two end-heads control the exhaust-
ports, and two constantly open ports in the
casing between the central and twoend heads;
substantially as described.

28. The combination with a valve-casing,
of an inlet-port leading thereinto, a three-
headed valve located in the valve-casing, the
central head of which passes from side to
side of the inlet port, exhaust-ports, which
arecontrolled by the two end-heads, and ports
leading from the valve-casing which are con-
stantly open; substantially as described.

24, The combination with a valve-casing,
of a non-rotary valve located therein, rotary
adjustable heads in said casing, means for

locking the heads in an adjusted position,

and stems on said heads which co-operate
with seats in the valve to control the admis-
sion and exhaust of the motive-fluid at each
end of the valve; substantially as described.

25. The combination with a valve-casing,
of a non-rotary valve located therein, rotary
adjustable heads in said casing, means for
locking the heads in an adjusted position,
and stems formed with grooves in their sides,
which stems project intoseatsin the valve, the
grooves in the stems co-operating with simi-
Jar grooves in the valve seats; substantially
as described.

26. The combination with the handle-base,
of a valve-casing which projectsthereinto, an
inlet-port formed through the handle-base
and leading into the valve-casing, and an ex-
haust-port leading from the valve-casing into
a groove or chamber, located between the

valve-casing and handle-base; substantially
as described.

27. The combination with the handle-base,
of a valve-casing which projects thereinto, an
inlet- port formed through the handle-base
and leading into the valve-casing, exhaust-
ports leading from the valve-casing into a
groove or grooves, located between the valve-
casing and handle-base, said grooves being
connected and led out through the handle-
base; substantially as deseribed.

98. The combination with the ecylinder,
formed with a ring thereon, near its upper
end, of a collar operating with said ring, a
handle-base with which said collar also co-
operates, and a yielding projection fixedly
mounted in the handle-base for engaging
teeth on theinturned flange of the collar;sub-
stantially as described.

29. The combination with the cylinder,
formed with a ring thereon, of a handle-base,
a collar for connecting said parts together,
said collar being formed with an inturned-
flange which co-operates with the ring on
the cylinder, a yielding spring piece fixedly
mounted in the handle-base and engaging the
flange of the collar, and means for holding
said yielding piece constantly under tension
when in operation; substantially as described.

30. The combination with the cylinder, han-
dle-base, and collar, of means forlocking said
parts against rotary movement, said means
comprising a fixed yielding spring mounted
in the handle-base and engaging the collar,
and having means for co-operating with the
eylinder to lock the spring in its engaged po-
sition; substantially as deseribed.

31. The herein described lock, comprising
a spring portion provided with teeth, and a
pivoted portion mounted on the spring por-
tion for locking it in place; substantially as
described.

32. The herein desecribed lock, comprising
a spring portion provided with teeth, and a
pivoted-portion mounted on the spring-por-
tion for holding it under tension; substan-
tially as described.

33. In an engine the combination with a
cylinder formed with a flange near its upper
end, a collar formed with an in-turned flange
toengage the cylinder flange, avalve casing, &
handle base upon which the collar is threaded,
said handle base holding the valve-casing in
position, and a ring mounted on the handle
base and held in position by said collar, said
ring being slotted or formed with an opening
to eontrol the exhaust, substantially as de-
seribed.

In testimony whereof I hereunto affix my
signature, in presence of two witnesses, this
23d day of July, 1895.

FREDERICK R. CORNWALL.

‘Witnesses:

HucHE K. WAGNER,
ALFRED HUHN.
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