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"UNITED STATES PATENT OFFICE.

ERNEST C. MEYER, OF CLEVELAND, OHIO, ASSIGNOR TO THE CLEVELAND
"PNEUMATIC TOOL COMPANY, OF CLEVELAN

OF OHIO.

ENGINE.

No. 819,905.

Specification of Letters Paten*.

~ Patented May 8, 1906.

Anplication filed Jecimber 26, 1902, Serial No. 136,714,

o all whom it may concermn:

Be it known that I, ErnesT C. MEYER, a |

citizen of the United States, and a resident of
Cleveland, county of Cuyahoga, and State of
Ohio, have invented certain new and useful
Improvements in Engines, of which the fol-
lowing 1s a specification, the principle of the
mvention being herein explained and the
best mode 1n which I have contemplated ap-
plying that principle, so as to distinguish it
from other inventions. | -

The annexed drawings and the following
description set forth in detail one mechanical

- form embodying the invention, such detail

20

construction being but one of various me-
chanical forms in which the principle of the
invention may be used. '

In said annexed drawings, Figure I repre-
sents an axial section of my improved engine,
showing 1t constructed for use as a drilling or
boring engine and showing the valve in po-
sition to cause the engine to drive the drill in
the boring direction; Fig. II, an axial sec-
tion of the engine, showing the valve in the
reversing position; Fig. III, a vertical sec-

- tion of the valve-chamber with its bushing

. 50
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removed; Fig. IV, a similar section looking
ih the opposite direction; Fig. V, a horizon-
tal section through the upper pair of cylin-
ders; Kig. V1, a vertical section through the
two cylinders nearest to the observer; Fig.
V11, an axial section through the valve and

. valve-chamber, showing the valve in position
~ to cause the engine to drive the drill in the

boring direction; Fig. VIII, the same view,
but illustrating the valve in position to stop
the engine; Figs. IX and X, side views of the

-~ valve; Figs. XI, XTI, XTIT, and XTV, trans-

verse sections, respectively on the lines XI
Xl XI1TI XTII, XTIT XTI, and XTIV XIV in
Fig. 1X; Fig. XV, an axial detail view of the
center of the engine, showing the device for

- foreing the drill out of its socket; Fig. X VI,

45

a horizontal section looking downward of the
valve-chamber with the bushing removed:
KHigs. XVI1I and XVIII, a side view and end
view, respectively, of the bushing for the
valve-chamber; and Fig. XIX a transverse
vertical section on the line XIX XIX in Fig.

I of the rotating valve... -

The engine which embodies my present in-

- vention is illustrated as applied to a portable
. drilling-machine, usually termed an ‘‘air-

R
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drill,”” on account of compressed air being

the generally-used motive fluid, and of the
type termed ‘‘piston-drill,” on account of the

535

employment of one or more pistons and pis-

ton-cylinders to give rotary motion to the
drill or bormg-tool from the reciprocations of

such piston or pistons. The engine is appli-

cable, however, to all purposes where rotary
motion 1s to be produced from the action of a
motive fluid, such as in reamers, flue-expand-

ers, hoists, or any other purpose where an

engine 1s employed. _
~ In the description of the engine

direction of rotation is termed ‘ ‘forward’’ and
the contrary direction is termed ‘‘reverse.”

the normal

60

The engine 1s inclosed within a casing

formed with four parallel cylinders 12, 1P, 1¢,
and 19, arranged one pair above the other and
having their open inner ends opening into a
crank and shaft chamber 2, closed at one side
by a removable cover 3. Beneath the ¢ylin-
ders 1s formed a gear-chamber 4, having one
side opening into the lower end of the crank
and shatt chamber. The bottom of the gear-

~chamber 1s formed with a central bearing 5,

in which a shaft 6, formed with a tool-socket.
7, 1s Journaled. A cog-wheel 8 1s secured to
this shatt above the bearing, and a thrust-col-
lar 9 1s formed on the shaft above the cog-
wheel. -

The socket has a transverse slot 10 at its
upper end for the reception of the nib of the
drill. A sleevell is fitted around the slotted
portion of the shaft. An annular ball-race
12 1s formed 1n the center of the top of the
gear-chamber and has a hardened lining 13,
rectangular in cross-section. Said ball-race
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1s above the thrust-collar 9, and a sleeve or

annular flange 14 is secured to form an inner
wall for the ball-race. Antifriction-balls 15
are Interposed between the thrust-flange and
the annular ball-race. The upper end of the
shaft 6 1s journaled in a central bearing 186.
pin 17 1s fitted to slide in an axial bore in
the upper end of the shaft and projects down
into the slot of the tool-socket. A yoke 181is
secured to the upper end of said pin, and the
lower end of a feed-screw 19 may bear against
the upper side of said yoke. The feed-screw
1s threaded 1n a sleeve or screw-bearing 20 in

the upper side of the engine-casing. When

the drill 1s inserted in the socket, the nib of

| the drill-shank pushes the pin and yoke up-
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ward. When it is desired to remove the
drill from the socket, the feed-screw may be
screwed inward until it will push the yoke
and pin downward, and thus force the drill
out of the socket. The feed-screw has the
usual handle 21 for turning and a bearing-
point 22, which may rest against whatever
abutment is provided to support the drill and
form a rigid support for the feed-screw. A
trunk-piston 23 slides in each of the cylinders
and has a connecting-rod 24 pivoted to its
bottom. The outer ends of each pair of con-
necting-rods are pivoted to diametrically

opposite cranks 25 upon two crank-shanks

26, journaled in vertical bearings 27 upon the
cover:3 of the crank and shaft chamber. The
cranks-of one crank-shaft are at right angles
to the cranks of the other shaft, so that the

~ four cranks will be at right angles to each

20
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other. The lower ends of the crank-shatts
have pinions 28, which mesh with the cog-
wheel 8. The outer ends of the cylinders are

closed by meansof caps 29, preferably screwed |
into said ends, and ports 30%, 30°, 30°, and |

309 are formed at said ends of the cylinders.
A valve-chamber is formed in the web unit-

‘ing the four cylinders and has a tubular bush-

ing 31 secured in it. A cylindrical valve 32
is fitted to rotate and slide in said bushing
and has an axial bore 33 through 1t. A

stem 34 fits into said bore and has a key 35

through it, the ends of which fit into grooves

© 36 in the bore of the valve, so that the valve
 may rotate with the stem and slide in 1ts lon-

35

situdinal relation to the same. The valve-
stem is journaled in a horizontal bearing 37,
supported from the cover of the crank and
shaft chamber, and a bevel-gear 38 is secured

“upon the ends of the stem. This bevel-gear
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meshes with a bevel-gear 39 upon the upper

end of a shaft 40, journaled in a vertical bear-

ing 41 upon the cover. The lower end of
this shaft has a pinion 42, which meshes with
the cog-wheel. The valve will thus be ro-
tated from the cog-wheel which 1s rotated
from the reciprocations of the pistons. A
coiled spring 43 is placed around the valve-
stem and bears against the valve and the
bearing for the stem, forcing the valve out-

‘ward. The outer end of the valve normally |
upper one 61 of which communicates with a

' recess 65 in the valve-chamber wall, extend-
ing forward from the vertical axial plane of

abuts against a handle-tube 44, screwed mto

the side of the engine-casing, and said tube

has a collar 45 secured upon its outer end. A
sleeve 46 has a contracted inner portion 47
fitted upon the tube, and a coiled spring 48,
within the sleeve, bears against the collar

upon the handle - tube and the shoulder
portion of the

formed by the contracted
sleeve, so as to normally force the sleeve in-
ward upon the tube. An exhaust-tube 49
fits in the handle-tube and has its inner end
bearing against the end of the valve. 'The
outer end of thisexhaust-tubeisenlarged, and
the valve end.of the handle-sleeve 46 1s

- upper forward cylinder 12.
port 62 opens into a recess 67 in the valve-
chamber wall, which recess extends rearward

inder 1".
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exhaust-tube and handle-sleeve move to-
oether. The inner contracted end of the
handle-sleeve has a spiral edge 50 of one con-
volution and bears against a stud 51, secured
in the handle-tube. A mnotch 52 is Tormed
at the highest end of the spiral edge to en-
aage the stud and hold the sﬁaeve in 1ts outer-
most position, holding the valve 1n the outer-
most and normal position for forward revo-
Jation of the engine. A notch 53 is formed
at the lowest point of the spiral edge to en-
cage the stud and hold the sleeve in i1ts inner-
most position, holding the valve in the inner-
post position for reverse revolution of the
engine. A notch 54 is formed midway be-
tween the two notches to engage the stud and
hold the sleeve and valve in an intermediate
position, when the latter will close the ex-
haust-ports, and thus stop the engine, as will
be exp{)ained later..

A handle 55 is secured in the removable
side cover of the engine-casing diametrically
opposite the exhaust-handle, so that the en-
gine may be manually handled and held by
salid two handles. The valve-chamber has
an annular inlet-chamber 56 near its inner
end,into the bottom of which chamber an in-
let-chamber 57 leads. A nipple 58, having a
stop-cock or throttle-valve 59, is secured 1n
the engine-casing to lead into the inlet-cham-
ber, and said nipple is threaded for the at-
tachment of an air-hose or other flexible con-
nection to the supply of motive fluid. The
bushing 31 in the valve-chamber has four
ports 60 at right angles to each other, which
ports communicate with the inlet-chamber,

and thus are the live-air ports of the valve-

chamber. In hereinafter referring to the four
cylinders in describing the valve and valve-
chamber parts and their operation the terms
“forward’’ and ‘‘rear’” and ‘‘upper’’ and
“lower’’ will be applied with the supposition
that the observer is standing in front of the
machine when held as in Figs. I and LI, so
that in the section Fig. XIX the left-hand

cylinders are the forward cylinders and the

richt-hand cylinders the rear cylinders, the
sections being taken looking toward the ex--
haust-handle.

_ The bushing in the wvalve-
chamber has four ports 61, 62, 63, and 64, the

the chamber and communicating with a chan-
nel 66, which opens into the port 30* of the
The rear lateral

from the vertical axial plane of the chamber

and comimunicates with a channel 672, which

opens into the port 30° of the upper rear cyl-
The forward lateral port 63 opens
into a recess 68 in the forward side of the
valve -chamber, which recess extends out-

screwed upon this enlargement so that the | ward, then downward at a right angle, then
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across rearward under the bushing, where it

communicates with a rea,rwardly and 1n-
wardly inclined channel 69, opening into the
port 30¢ of the rear lower cylmder 1¢. The
lower port 64 opens into a recess 70 1n the

‘bottom of the valve-chamber, which recess

extends across forward under the- bushing
and opens into a forwardly and outwardly

inclined channel 71, opening into the port 30¢

of the forward lower ¢ yhnder 14.  The cylin-
drical valve has a rectangular recess 72 ex-
tending around the valve slightly in excess of
one-fourth ‘of -its “periphery and extending
lonigitudinally of the valve, so as to bring the

two sets of ports in commumca,tlon with ea,ch-

other when the valve is in the normal posi-
tion with its outer end abutting against the
exhaust-handle tube, as shown in Fig.
This recess is the feed—recess when the valve
is in its normal position, bringing the cylin-
der-ports’ of the Valve—bushmg successively
into communication with the live-air ports of

the bushmcr as the V&IVG 1s rotated, and thus

successwely conveying live air to the several
cylinders. © When the valve is shifted inward

to reverse the engine, this recess remains in

communication with the live-air ports of the
bushing, but makes no connection with any

distributing-ports, as shown in Fig. II. The
circumferential width of the feed—recess 1S
sufficiently in excess of one-fourth of the en-
tire circumference of the valve to admit of
one port being. fully in communication with
the recess, while the adjoining port 1s partly
n commumcatlon ‘with the recess. A simi-

- lar recess 73 is formed on the opposite side of

42
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the valve and 4t a distance from the inner
end of the valve equal to the distance of the
recess 72-plus the length of the inward throw
of the valve when the latter is shifted to re-
verse. This recess serves as an exhaust-re-
cess when the valve is in its normal position,
being successively. brought to connect with
the distributing-ports or cylinder-ports of the
valve-bushing as the valve is rotated to re-
ceive the exhausting air and convey 1t to the
interior bore of the valve and then out through

‘the exhaust-handle through a slot 74 through

its bottom and near the inner end of the re-
cess. 'This slot is so located that it will be
closed by the valve-stem when the valve is
slid inward to reverse, so that the recess may
then act as a feed—recess ‘being then in posi-

- tion to connect the live-air ports and the dis-

55
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tributing-ports in the same manner as the
first recess when the valve is in its normal po-
sition, all as shown in Fig. II. This feed and
exhaust recess 73 1s nearer to the leading
edge of the feed-recess than to the rear edge
of the same considering the normal rotation
of the valve, and the forward edge of the
former recess has a notch 75 at the point

normally registering with the distributing-
ports, so as to make the circumferential aree
of the recess for exhaust purposes greater

Vi

3 -

than the live-air or feed area and give the ex-
‘haust a lead over the teed.

A short recess 76 1s formed 1n the saine Slde
of the valve as the feed-recess 72 and forms
an exhaust-recess when reversing. The for-
ward edge of this recess 1s in line with the for-
ward edge of the feed-recess, and the rear
edge of the recess 1s beyond the rear edge of
sald feed-recess, the circumferential Wldth of
this exhaust-recess being equal to the circum-
ferential width of the exhaust portion of the
feed and exhaust recess and the relative posi-
tion of this exhaust-recess to the feed and ex-

70
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haust recess being the same as the relative

position of said latter recess to the feed-re-
cess. This exhaust-recess has a slot 77
through its bottom and into 1ts interior bore

86

to allow the exhaust-air to pass from the re-

cess and out through the exhaust-handle.

When the valve is in its normal position for
forward revolution, this exhaust-recess regis-
ters with the solid portion of the valve-bush-
ing and 1s consequently idle. When thevalve
18 pushed inward to reverse, the exhaust-re-
cess registers with the dlstllbut1n0~p0rts 1n
the bushing and codperates with the feed and
exhaust recess, which then operates as a feed—
recess.

In practice, assuming the engine is being
employed as an alr-drlll the machine is either
orasped by the handles and held and fed to
the work or the machine is placed with the end
of the drill against the work and theteed-screw
1s brought to bear against a suwitable rigid
&butment S0 as to enable ‘rhe drill to be fed
into the holeit is drilling by means of the feed-
screw. The air-hose 1s connected to the in-
let-nipple, and the cock in the same 1s opened.
Compressed air will now flow into the inlet-
channel and recess and will pass through the
live-air ports in the valve-bushing as said
ports are uncovered by the feed-recess 1 the

valve, the valve being 1n 1ts outer position, as
shown in Fig. 1. We will assume that the
valve 1s first 1n the position illustrated in Kig.
XIX, where the distributing-port to the up-
per forward cylinder 1s just opened to the
feed-recess and live air is entering the same,
driving that piston outward. The forward
lateral distributing-port wi ch feeds into the
lower rear cylinder is also open to the feed-
recess, and the piston 1 said cyhnder 1s also
drwen forward, the former piston, however,
being at the begmmnﬂ of the first quarter
and the latter plston bemﬂ at the beginning
of the second quarter of the cranl revolution,
The lower forward and the upper rear eyhn-
ders are exhausting. After the valve rotates
further the port for the upper forward cylin-
der still recetves live air to finish the first
quarter of the crank-throw; but live air 1s cut.
off from the lower rear cyl 111(161' where the
piston finishes the second qu::ﬂ'ter of the
crank-throw by expansion. The other two
cylinders still exhaust. After further rota-
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~ tion of thé valveé the upper forward cylinder

10

20

-~ end of its outstroke at the finish of the second
quarter of the crank-throw, the lower rear

30

35

- live air behind 1t.

. 40
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- tinue the outstroke of its

60.

still receives air, the lower rear cylinder con-
tinues to actuate its piston by expansion, the
lower forward cylinder still exhausts, and the
upper rear cylinder has its exhaust cut off, the
piston therein being at a standstill ready to
advance when live air 1s admitted.
next position the live air is being cut off from
the upper forward cylinder to allow expan-
sion to finish the second quarter crank-throw,
the lower rear cylinder exhausts on the be-
oinning of the third quarter crank-throw, the
upper rear cylinder receives air to begin the
first quarter of the crank-throw, and the

Jower forward cylinder exhausts on the last

quarter of the crank-throw. In the next po-
sition the live air 1s cut ofi {rom the upper for-
ward cvlinder in which expansion will be em-
ployed to finish the second quarter of the

crank-throw, the lower rear cylinder 1s ex--

hausting In the third quarter of the crank-
throw, the upper rear cylinder receives air
for the first quarter of the crank-throw, and
the lower forward cylinder exhausts on the
last quarter of the crank-throw. In the next

osition the upper forward cylinder still has
Eve alr cut off from it, and its piston 1s at the

cylinder is exhausting at the beginning of the
last quarter of the crank-throw, the upper
rear cviinder receives air for the beginning of
the second quarter of the crank-throw, and
the lower forward cylinder has exhaust cut
off and its piston at the end of its instroke
ready to begin its outstroke on admission of
In the next position the
upper forward cylinder begins to exhaust and
its piston begins the instroke at the begin-
ning of the third quarter of the crank-throw,

the lower rear cylinder exhausts on the last
quarter of the crank-throw, the upper rear

cyvlinder begins to have its air-feed cut off on
the second quarter of the crank-throw, and
the lower forward cylinder has live air ad-
mitted to begin the outstroke of its piston at
the beginning of the first quarter of 1ts crank-
throw. In the next position the upper for-
ward cylinder exhausts for the instroke of the
piston, the lower rear cylinder exhausts on
the last quarter of the crank-throw, the up-
per rear cylinder has its feed cut off and 1ts
piston is forced out by expansion on the last
quarter of the crank-throw, and the lower
forward cylinder has live air admitted to con-
piston on the first
gquarter of its crank-throw. In the next po-
sition. the upper forward cylinder exhausts,
the lower rear cylinder has exhaust cut oft

and its piston at the end of its instroke, the

upper rear cylinder 1s cut ofi from feed and
operates by expansion, and the lower for-
ward cylinder has live-air feed. In the next

position the upper forward cylinder exhausts,

celves live alr.

In the

819,905

o1n 1ts outstroke, the upfper rear cylinder ex-
hausts, and the lower forward cylinder re-
In the next position the up-

| the lower rear cylinder receivés live air to be- 68

per forward cylinder still exhausts, the lower

rear cylinder receives live air, the upper rear
cylinder exhausts, and the lower forward cyl-
inder 1s cut off to admit of the outstroke of
the piston continuing by expansion.
next position the upper forward cylinder has
exhaust cut off and its piston standing still,

preparatory to again go forward, the lower
rear cvlinder receives live air, the upper rear

cylinder exhausts, and the lower forward cyl-
inder 1s still cut off to act by expansion. In
the next position one cycle of the valve and
of the piston and cranks 1s completed.

In the
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- The recesses of the valve, which are oper- '

ative in the forward rotation of the engine,
are the feed-recess and the feed and exhaust
recess operating as exhaust-recess with 1ts ex-

‘haust-port uncovered by the valve-stem.

During the entirerevolution of the valve there
is never less than one cylinder open to the live
alr, and when the cranks of one shaft are on
the center one of the cylinders actuating the
cranks on the quarter 1s fully open to live air,
so that the engine will not have any dead-cen-
ter. The space between the rear edge of the
exhaust-recess and forward edge of the Teed-
recess 1s shorter circumferentially than the
space between the rear edge of the feed-re-
cess and forward edge of the exhaust-recess,
so that the change from exhaust to feed is
quickly made, while a longer interval of ex-
pansion takes place between feed and exhaust.

When it is desired to stop the engine, the
cock which serves as throttle-valve may be

turned to close the air-supply; but 1t 1s

preferable during the .continuous use of the
engine to utilize the controlling - handle
formed by the sleeve upon the exhaust-pipe.
During forward motion of the engine the con-

go
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trolling-handle is in its outermost position,

keeping the valve 1n its outermost position,
the highest notch upon the handle-sleeve en-
gaging the stud. When the engine 1s to be
stopped, the handle-sleeve 1s rotated to
bring the middle notch into engagement with
the stud. This will bring the valve into an
intermediate position, as shown in Fig. VI1I1I,
in which position the recess in the valve will
be brought out of register with the live-air
ports and distributing-ports, and the ex-
haust-opening in the feed and exhaust recess
will be closed by the valve-stem, and the ex-
haust-opening in the exhaust-recess will be
brought to register with the solid portion of
the valve-bushing, so that both feed and ex-
haust will be cut off from the cylinders and
the engine will be stopped. Intermediately

between. the full forward-movement position
~and the stop position of the valve the latter
'may be held so as to distribute limited feed
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of live air and exhaust of s'pent air, thereby

ine.
i When the engine is to be reversed, the con-
trolling-handle sleeve is rotated to have the
lowest notch engage the stud and to thus push
the valve to its innermost position against
the spring. This will place the feed-recess
in register with the live-air ports alone with-
out communication with the distributing-
ports, will place the feed and exhaust recess
so as to close the exhaust-opening and to con-
nect the live-air and distributing ports, and
will bring the. exhaust-recess In register with
the distributing - ports: The ports which
during the preceding forward motion were
exhausting will thus feed and the ports
which were feeding will exhaust, thereby re-
versing the motion of the engine. This 1s
illustrated in Fig. 11. -

~While this engine is illustrated as applied
to a portable drilling-machine, 1t 1s evident
that 1t may be used for any purpose where
rotary motion is required, and while com-
pressed air is referred to as the motive fluid
any other fluid under pressure may be used.
The forward and reverse movement, as well
as stopping of the engine, is accomplished by
changing the position of the distributing-
valve without the use of link-motion or re-
verse-gearing between the power-shaft and
driven shaft or other such complication and
without touching the throttle - valve. All
motion and stopping is controlled from one
of the handles by which the engine 1s held
and manipulated. The entire structure is
compact and simple. By removing the
cover at the side of the casing the crank-
shafts, valve-driving shalt and stem, pitmen,
and pistons may be removed and the entire
mechanism of the engine rendered accessible.
The drill or other tool may be easily and con-
venlently removed from the socket, and the
tool-socket may be formed close up 1n the
casing, as no access to the tool-shank from
the sides is necessary to remove the tool, the
latter being pushed out endwise by the feed-
screw, yoke, and pin. As the feed-pipe 1s
connected to the casing away from the han-
dles, the drag of the air-hose will not be ex-
erted upon the handle, and the manipulation
of the engine by the handles will be easy.
The advance, reverse, and stop is under easy
control of one hand holding the engine. As
each two cylinders and their pistons are con-
nected to one crank-shatt and the two crank-
shafts and the valve-driving shait are geared
to one gear-wheel, the action of all parts will

controlling varied forward speed of the en-

.Other modes of fa-ppl'ying the principle of
my invention may be employed for the mode
herein explained. Change may therefore be

made as regards the mechanism thus dis-
closed, provided the principles of construc-

|

S

‘tion set forth respectively in the following

claims are employed.

I therefore particularly point out and dis-

tinctly claim as my mvention—

1. In an engine, the combination with a

piston-cylinder and piston therein, of a valve-
chamber having an inlet-port and a distrib-
uting-port,and a revolving distributing-valve
having means for longitudinally shifting 1t

and formed with a feed-recess whichmaycon-

nect the inlet and distributing ports 1n one
longitudinal adjustment of the valve, a feed
and exhaust recess having an exhaust-open-
ing and which may register with the distrib-

uting-port in such adjustment and connect

‘the inlet and distributinig ports in another

longitudinal adjustment and have the ex-
haust-opening closed, and an exhaust-recess
which may register with the distributing-port
in such last adjustment. -

2. In a portable engine of the character de-
scribed, a main casing, an exhaust-tube upon
sald casing and forming one manipulating-
handle and operatively conneeted to the dis-

tributing-valve of the engine to control the

forward and reverse rotation and the stop-

page of the engine and movable to be oper-

| erated by the hand holding the handle, a dia-

metrically-opposed closed handle, and an in-

30
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let-nipple upon the casing for the attachment -

of the motive-fluid-supply tube.

3. In a portable engine of the character de-
scribed, two diametrically-opposed laterally-
projecting manipulating-handles, one of said

95

handles operatively connected to the distrib- -

uting-valve of the engine to control the for-
ward and reverse rotation and the stoppage

100

of the engine and movable to be operated by

the hand holding the handle.

4. In a portable engine of the character de- = -

scribed, a laterally-projecting handle-tube

105

having exhaust-passage through it, a distrib-

uting-valve having an exhaust-passage con-

nected to the handle-tube passage and mov-
exhaust from the engine, and a -

i L]

able to cut o
handle-sleeve movable upon the handle-tube
and constructed to move the valve with 1t to
adjust it for distribution for forward or re-
verse movement or to cut off the exhaust and
thus stop the engine. _ |

5. In a portable engine of the character de-

seribed, the combination of an engine-casing

having an engine within 1t and an axial shatt
rotated by the same, a distributing-valve for

ITO
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the engine, an inlet-nipple on the side of the

casing for attachment of the motive-fluid-sup-

120

ply tube, a laterally-projecting handle-tube

upon the casing and having exhaust-passage
through it, a handle-sleeve rotatable upon
such tube and connected to the distributing-
valve to move the same to forward, reverse
and stop positions, and a diametrically oppo-
site handle upon the casing. -

- 6. In an engine, the combination with a
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plurality of piston - cylinders and pistons
therein, of a cylindrical valve-chamber hav-
Ing an annular set of inlet-ports and an annu-
lar set of distributing-ports communicating
with the piston-cylinders, a cylindrical valve
connected to be rotated from the pistons and
provided with a feed-recess which may regis-
ter with and connect the inlet-ports and dis-

tributing-ports, a feed and exhaust recess

which may register with and connect the in-
let and distributing ports and having an ex-
haust-opening, and an exhaust-recess which
may register with the distributing-ports and
formed with an exhaust-opening, and means
for longitudinally sliding the valve so as to
bring the feed-recess to register with the in-
let-ports and distributing-ports and the feed
and exhaust recess to register with the dis-
tributing-ports and have its exhaust-opening
uncovered or to shift the valve to have the
feed and exhaust recess register with the in-
let-ports and distributing-ports and have its
exhaust-opening closed and the exhaust-re-
cess to register with the distributing-ports.
7. In an engine, the combination with a
plurality of piston - cylinders and pistons
therein and a rotary distributing-valve for
such cylinders and longitudinally movable
to place 1t in distributing position for for-
ward or reverse motion 0% the engine or for
stopping the same and having an axial ex-
haust-passage, of an exhaust-pipe commu-
nicating with such exhaust-passage and ca-
able of being longitudinally adjusted to
ongitudinally shift the distributing-valve.
8. In an engine, the combination with a
plurality of piston - eylinders and pistons
therein, and a rotary valve connected to be

~ rotated irom the pistons and longitudinally
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movable to distribute motive fluid to the
cylinders for forward and reverse movement
and for stopping the engine and formed with
an axlal exhaust-passage, of a tubular ex-
haust-handle registering with the exhaust-
passage of the valve, an exhaust-tube within
such tubular handle, and a handle-sleeve

. revoluble and longitudinally movable upon
= the tubular exhaust-handle and connected

to the exhaust-tube, whereby said tube and
the distrbuting-valve will be longitudinally
shifted to control the engine by manipula-
tion of the handle-sleeve. |

9. In an engine, the combination with a
plurality of piston-cylinders and pistons
therein, and a rotary valve connected to be
rotated from the pistons and longitudinally
movable to distribute motive fluid to the
cylinders for forward and reverse movement
and for stopping the engine and formed with

an axial exhaust-passage, of a tubular ex-
haust-handle registering with the exhaust-

passage of the valve, an exhaust-tube within
such tubular handle, a handle-sleeve revolu-
ble and longitudinally movable upon the

65 tubular exhaust-handle and connected to the

]
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exhaust-tube and formed with a spiral end
edge, and a stud against which such edge
bears and rigid on the tubular exhaust-han-
dle, whereby said tube and the distributing-
valve will be longitudinally shifted to con-
trol the engine by manipulation of the han-
dle-sleeve.

10. In an engine of the character described,
the combination of two pairs of single-acting
piston-cylinders arranged parallel and each
pair 1in a plane parallel to the plane of the
other, pistons in said cylinders and having
pitmen, two crank-shafts geared together
and having each two diametrically-opposed
cranks and each pair of cranks at right an-
oles to the other and having the pitmen con-
nected to them, a cylindrical valve-chamber
having four distributing-ports connected by
channels to the ends of the cylinders and
annularly arranged at four quarters of the
cylindrical chamber and having the channels
of the one pair of cylinders connected to
consecutive distributing-ports in the valve-
chamber and crossing each other, and a ro-
tary valve in the valve-chamber having a
feed-recess and exhaust-recess in its sides,
whereby the feed to and exhaust from the
cylinders in each pair is consecutive and

crossing over from the last cylinder in one

pair to the first cylinder in the next pair.

11. In an engine of the character described,
the combination with a plurality of piston-
cylinders and pistons therein, and a cylin-
drical valve-chamber having a circumferen-
tial series of distributing-ports to the cylin-
ders, of a cylindrical valve in such chamber
and connected to be rotated from the pistons
and formed in its sides with a circumferen-
tial feed-recess and a circumferential ex-
haust-recess, the circumferential distance
between the rear edge of the feed-recess and
forward edge of the exhaust-recess being
greater than between the rear edge of the
exhaust-recess and the forward edge of the
feed-recess, whereby the period of expansion
after admission will be longer than the period
between the exhaust and admission.

12. In an engine of the character described,
the combination with a plurality of piston-
cylinders and pistons therein, and a cylin-
drical valve-chamber having a circumferen-
tial series of distributing-ports to the cylin-
ders, of a cylindrical valve in such chamber
and connected to be rotated from the pis-
tons and formed inits sides with a circumfer-
ential feed-recess and a circumferential ex-
haust-recess, the circumferential width of the
feed-recess being less than the circumferen-
tial width of the exhaust-recess and the cir-
cumferential distance between the rear edge
of the feed-recess and forward edge of the
exhaust-recess being greater than between
the rear. edge of the exhaust-recess and the
forward edge of the feed-recess, whereby the
period of admission will be shorter than the

75

80

QO

95

100

105

1I0O

115

120

125

130




IO

20

30

35

4.0

45

50

819,905

period of exhaust and the period of expan- |

sion after admission will be longer than the
period between exhaust and admission.

13. In anengineof the character described,
the combination with a plurality of piston-
cylinders, of a cylindrical distributing-valve
chamber having circumferentially-arranged
ports to sald cylinders, and acylindrical valve
In such oha,mber connected to be rotated and
formed with circumferential feed and exhaust
recesses and constructed to be longitudi-
nally shifted to bring such recesses in rela-
tion to sard ports for forward or reverse mo-

tion or stoppage of the engine.

14. In an engine of the character described,
the combination with actuatlngmcyllnders
and a rotary distributing-valve constructed
to control motive fluid for such c¢ylinders for
forward or reverse movement or stoppage of
the engine by being longitudinally adjusted,
of a handle-tube axially arranged in its rela-
tion to such valve, an exhaust-tube within
the handle-tube and having i1ts end abutting
agalnst the valve, a handle-sleeve upon the
handle-tube and connected to the exhaust-
tube and formed with a spiral inner end edge
notched at predetermined points of its con-
volution, a stud rigid in the handle-tube and
having such spiral edge bearing against it
and engaging the notches in the same, a
spring forcing the handle-sleeve inward, and
a spring forcing the valve outward.

15. In an engine of the character described,
the combination of the engine-casing, the ro-
tary shaft formed with the tool-socket 7 and
journaled axially within the casing, the axial
feed-screw threaded in the casing, the hori-
zontal valve-stem 34 intersecting the axial

line of the casing, and the pin 17 having the

yoke 18 encircling the valve-stem and capa-
ble of being engaged by the inner end of the
feed-screw.

16. In an engine of the character described,
the combination of the engine-casing formed
with two pairs of cylinders, the cylinders of
each pair being parallel to each other and the
two pairs of cylinders being imposed one pair
upon the other, an axial shaft journaled in
the casing and carrying a cog-wheel, pistons
in the cylinders and having pitmen, two

4

-

crank-shafts each having dlametncally op-
posite cranks standing at right angles to each
other and having the pltmen pivoted to them,

a shaft héwmg a pinion engaging the cog-
Wheel and having a bevel-gear at its end, a
dlstrlbutmg-valve for the cylinders, and a
valve-stem for such valve and havmo' a bevel
cear-wheel atits end engaging the otherbevel-
oear.

17. In an engine of the character described,
the combination of four piston-cylinders ar-
ranged in pairs, one pair imposed upon the
other, a cylindrical bushing in a bore through
the web between the c *hnders and having
tour distributing-ports arrancred at right an-

6o

gles to each other, one of said ports commu-

nicating with the first of the upper pair of
cylinders, the next following port communi-
cating with the second of said cylinders, the
next following of said ports communicating
with the first of the lower pair of cylinders
and the next following of said ports commu-
nicating with the second of the lower pair of
cylmders and a rotary valve in said bushing
rotating in the direction of the ports de-
scribed and formed with a feed-recess i In one
side and an exhaust-recess 1n the other side
and registering with the ports.

18. In an engine of the character described,
the combination of the cylinders 12,1°,1¢ and

| 14, having the ports 302, 30°, 30° and 30%; a

valve-chamber formed with the recess 65 and
channel 66, the recess 67 and channel 672, the
recess 70 and channel 71 and the recess 68
across sald recess 70 and having channel 69;
the bushing 31 formed with the mlet-ports
60 and the distributing-ports 61, 62, 64 and
63, respectively communicating with said re-
cesses, and the rotary valve within said bush-
ing and formed with a feed-recess 72, the
feed and exhaust recesses 73 75 having the
exhaust-opening 74 and also formed with the
ax1ial exhaust-port 33.

In testimony that 1 claim the foregoing to
be my mvention I have hereunto set my hand
this 23d day of July, 1902.

ERNEST C. MEYER.

Witnesses:
WM. SECHER,
H. Sm1TH.
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