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- had to the accompanying drawings, forming

S,

- views of the cylinder. Figs. 7 and 8 are views |
~ similar to Figs. 1 and 2, showing the engine
1n a different operative position, Fig. 91is a

- cross-sectional view through the controllin o- |
~ Valve in the handle on line 9 9, Fig. 1.

10 is a similar view on line 10 10, Fig. 2.
- This invention relates to a new and useful
improvement in engines of that class which
~ are commonly known as ‘‘pneumatic hand-
tools.” . The engine is adapted to be run by
compressed air as a motive fluid, which issup-
plied thereto by a flexible pipe. A chisel or
like toolis inserted in tlie opening in the front
-end of the cylinder, upon which chisel the re-
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' PATENT OFFICE.

' FRANK C. RINSCIHE, OF ST. LOUIS, MISSOURI, ASSIGNOR TO THE CHOUTEAU

- MANUFACTURING COMPANY, OF SAME PLACE.

SPECIFICATION forming part of Letters Patent No. 574,003, dated December 29, 1896,
' _Alpplioa,tion.ﬁlled T 1111"9_'22; 1896, Seria,lqlfn. '5.9_{3”,530; (No model.) ' '

To all whom it maoyy concern:
- Be it known that I, Fraxk C. RINSCHE, a

citizen of the United. States, residing at the
city of St. Louis, State of Missouri, havein-
vented certain new and useful Improvements
in Engines, of which the following is a full,
clear, and exact deseription, reference being

-
F

a part of this specification, in which—

Figure 1 is a longitudinal sectional view
- through my improved engine, showing the
~ biston 1n its forward position. Fig. 2 is a |

similar view showing the piston in 1ts rear
position. = Fig. 3 is a sectional view through

the handle-base on line 3 3, Fig. 1. Fig. 4 is
~a sectional view through the handle-base on |

line 4 4, Fig. 1. Figs. 5 and 6 are rear end

- ciprocating piston delivers impacting blows.

35
- - provementinenginesfiled by meinthe United
- States Patent Office on orabout April 4, 1896,
- (serially numbered 586,250,) I showed and de-
~scribed an engine which, by eh anging the po-
sition of the handle relative to the cylinder
~and interchanging the inlet and exhaust, -
- would cause the piston to deliver two kinds
- of blows upon the control of the inlet or ex-
‘haust, as the case might be. One of these
blows, uponthe control of theinlet, was weak,
by reason of the reduced pressure, but quite
- rapid, while the other, upon the control of
‘the exhaust, in which the pressure was not re-
duced, was strong, but delivered at intervals,
SO re . 1e p
~ ton being choked would prevent a rapid move-

40

45

Theengineis designed for usein cutting and.
-carving stone, calking boilers, &e. |
In an application for a patent for an im-

that is, the exhaust at the rear end of the pis-

.Fig.'

‘a sleeve inserted in the handle-base or cylin-

ment of the piston to the rear, but as soon

as the ports registered to throw the valve,
the forward movement of the piston being un- |
retarded, would be quick and of full strength. 55
The engine forming the subject-matter of
this application involves, practically, these

same features, there being changes in the

construction tending to simplify the engine
and reduce its cost of manufacture. These 6o |
features will be more clearly pointed out here-

1nafter. -

In the drawings, A indicates the cylinder,

~which is bored to two different diameters.
‘T'his ¢ylinderis preferably formed of an outer 65
‘shell orsleeve and an inner cylinder, between

which parts the several ports are formed, pref-

erably by grooving and boring the latter.

However, this forms no part of my invention,
and I do not therefore desire to be under- 7o

stood as limiting myself to the exact con-
struction of ‘the cylinder shown, as said cyl-
‘inder would be as operative if made in one

| pieceand the portsformed by boring the walls
-thereof. In the following description I will 75

refer to the sleeve and inner cylinder as if it =~
were made in one piece. This eylinder is s

-preferably formed with a flange a near its rear
end, with which engages a collar or coupling-

sleeve B, which collar or coupling-sieeve is 8o

internally threaded to clamp in position a

handle-base C, which handle-base contains

the piston-valve and also serves as a_cylin-
{ der-head.. -~~~ S
D indicates the piston, whose forward end 8j

1s reduced to fit the smaller bore of the cylin-

~der, while itshead operates in the larger bore. |

~ H indicates the piston-valve, operating in

der-head. - _ S
I indicates a handle, preferably formed in-
tegral with and extending rearwardly from

‘the handle-base. This handleis formed with

a passage, which'is adapted to act either as a

supply-inlet or exhaust,-depending upon the 05 '

operation of the engine, which passage is con-
trolled by a valve located in the hand-grasp

In position to be readily and easily operated

by the operator’s fingers. This valve, which

I willeall a ““ throttle-valve,” is mounted ina ros
‘sleeve G, which is bored to several diameters,
| the sides of said sleeve beingcut away where
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they register with :the passage through the

handle. . S .
' is a valve which is tapered to cooperate

with a cone-seat in the sleeve, said valve hav-
ing a forwardly-projecting stem, upon which
is mounted a head G" to operate the valve.

The rear end or larger bore of the sleeve 1s-
closed by a suitable plug, between which and

the valve there isinterposed a spring ¢, whose
tendency is to constantly force the valve to

- 1t8 seat. |

I will now describe the portarrangements.
1 indicates a passage through the handle,
which is controlled by the valve G'. Iorthe
present I will assume that this is the inlet
through which the motive fluid is conducted

tothe engine. 'T'his passage leads to a port

20
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of the valve-chamber.
tive Huid to throw the wvalve to the left and

2inthe piston-valvesleeve, through thesleeve
into a port 3, which '1s constantly in com-
munication with port 2, and through a port4
to a pointin front of the head of the piston.
When the piston is at the front end of the
cylinder, asshown in Fig. 1, a port 5, formed
through the piston, connects the spacein front
of the piston-head with a port 6, formed 1n
the cylinder, which port 6 leads to one end
This causes the mo-

exhaust the motive fluid behind the piston
through a port 7 and a passage S1n the han-

dle-base, which are made to communicate by

the movement of the valve. The spaceatthe

right-hand end of the valve will be exhausted

by the registration of piston-port 9 with a
cvlinder-port 10, which leads from the end of
the valve, and an exhaust-port 11, formed in
the ceylinder.
piston will commence its stroke to the rear

and will'move in such direction until the for-

ward end of port 5 registers with the cylinder-
port 10, when the motive finid in front of the
piston will be conducted to the end of the
valve-chamber, throwing the valve. 'The ex-
haust at the other end of the valve-chamber
can now easily pass through port 6, as it has
been opened by the rearward movement of
the piston. This will break communication
between port 7 and passage S and establish
communication between inlet-port 2 and port
7, directing the motive fluid to the rear end

of the piston, which will cause the same to

move forward by reason of the excess of area

of the rear face of the piston-head over the |

shoulder formed by the two diameters of the
piston. “

By permitting the valve G’ to retard the
passage of the motive fluid to the engine 1t
will be seen thatsuch areduction in the pres-
sure will cause the piston to deliver lighter
blows.
has been turned half-way round relative to
the handle, as shown in Kigs. 7 and 8, and
that the motive fluid is being conducted to
the engine through passage S, passage 1 being

now used for the exhaust.

Assuming the parts to be in the position
shown in Fig. 7, the motive fluid will not be

Under these conditions the

I will assume now that the eylinder |

admitted to the rear of the piston, the posi-

tion of the valvenot permitting, but-will pass

through ports 13 and 14 to a point in front of
the piston-head. These ports1s and 14are1n
constant communication with passage 3 when

‘the eylinder is in this ‘“reversed position,” as
Twill ecallit. Said ports 153 and 14 correspond

in office and function to ports 3 and 4, and

‘when the cylinder is thus reversed ports &
and 4 do not communicate with each other,

but are ‘“blind,” and, in fact, are diametric-

i ally opposite each other, as shown in Fig. G,
where the dotted circle indicates the position

)

of port 3. In the same manner are ports 15
and 14 made blind when the eylinderis in the
position first described, thatis, when passage 1
was the inlet and passage S the exhaust, in

“which event the ports 3 and 4 were used. This

is illustrated in Fig. 5. There being, then, a
constant pressure of motive fluid.in front of
the piston, as was the casein the first instance,
when the piston is at the front end of the cyl-
inder, asshown in Fig. 7, this pressure in front
of the piston passes through piston-port 5 and
through eylinder-port 6 tothe end of the valve,
which is thereby thrown, the pressure at the
other end of the valve being exhausted

through cylinder-port 10, piston-port 9, and

exhaust-passage 11. When the valve 1is
thrown, the pressure behind the pistonis ex-
hausted through port 7 and passage 1. The
piston now commences its-stroke to the rear,
and when piston-port 5 registers with eylin-

‘der-port 10 the valve is thrown to the position
shown in Fig. 8, the exhaust at the other end

of the valve being conducted off through port
6, whose forward end is opened by the front
end of the piston, as shown. ‘When the valve
is in this position, communication between
port 7 and passage 1 (the exhaust) is cut oft
and communication between passage 8 and
port 7 established, which directs the motive
fluid to the rear face of the piston, and by
reason of the excess of area of this rear face
over the shoulder formed by the two diame-
ters of the piston the piston is forced for-
wardly. By manipulating valve G" when the
parts arein thisrelation to.each other the ex-
haust is controlled. When the exhaust 1s
thus controlled by being choked, the move-
ment of the piston to the rearis retarded, that
is, it takes a longer time for the piston to com-
plete its stroke to the rear, which is necessary
before the piston-controlling valve can be
thrown so as to-admit the motive fluid behind
the piston. When the motive fluid is ad-
mitted behind the piston, said piston will be
moved forward quickly and with full strength.
Thus it will be seen that by controlling the ex-
haust when the engine:is thus assembled the
piston will deliver blows of full strength, inter-
vals of time intervening between each blow,

thelength of which intervals depending upon

the area of the exhaust for the rear end of the
chamber, said area being under control of the
operator. |

In Tigs. 1 and 2

I have shown a port f
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- leading from the 15&SSag'e_l td the chamber in -
~which the valve-spring ¢ is located.  The ob--

pressure of the motive fluid will have a tend-
ency to seat the valve.
used as an exhaust, port 7 will enable the

i |

Ject of this port is to conduct the motive fluid,
when passage 1 is used as an inlet-port, be--
hind the larger head of the valve, so that the

When passage 1 is

- valve to be operated more easily by prevent-

'IO'

ing compression of air behind the same. _
Having thus described my invention, what
D 2

- I claim, and desire to secure by Letters Pat-

. 20

ent of the United States, is—
1. The combination with the cylinder and

piston, of a handle-base or cylinder-head at

the rearend thereof,a piston-controlling valve
in said handle-base, and ports 3 and 13 in the
handle-base which cotperate with ports 4 and
14 in the eylinder respectively, when the han-
dle is in different positions relative to the cyl-
inder; substantially as desecribed. .
2. The combination with the eylinder and
piston, of a handle-base formed with two pas-

-sages 1 and 8§, adapted to be used either for

the inlet or exhaust, a valve located in the

- handle-base to which said passages lead, ports

35

o and I3 in the handle-base which are con-
stantly open to said passages respectively,

and ports 4 and 14 in the cylinder which reg-

ister with the ports 3and 13 respectively when

the handle is in certain of its positions, two |
. of said ports, as 3 and 4, being blind when |
~ports 1o and 14 communicate, and vice versa;

substantially as described.

handle through which is formed a passage, a

from said passage toa
substantially as described.

~16th day of June,

5. In an engine, the combination with the |

handle through which is formed a, passage, of

a sleeve arranged across said passage and

| formed with openings registering with. said

passage, and a cone-seated valve operating in

sald sleeve and across the passage; substan- 40

| tially as described.

4. In an engine, the combination with the
handle through which is formed a passage, of

a sleeve formed with openings registering
‘with said passage, said sleeve being bored to

45

different diameters, a valve operating in said

sleeve across the passage, and a spring for

seating said valve and closing the passage
through the sleeve;substantially as desecribed.
5. In an engine, the combination with the

valve arranged to operate across said passage,
and a port leading from gsaid passage to be-

hind the valve, whereby, when sald passage

is used as an inlet-passage, the valveis seated.
by pressure; substantially as described.
6. In an engine, the combination with the
handle through which is formed a passage, of
a sleeve formed with openings registering
with said passage, a valve operating in said 6o
sleeve across the passage, and a port leading
point behind the valve;

55

In testimony whereof I hereunto affix my
signature, in presence of two witnesses, this 63
1896. . -
- FRANK C. RINSCHE.
Witnesses: | ' -
F. R. CORNWALL,
HueH K, WAGNER.
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