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To ail whom it TN CONCETTL:

Be it known that I, FrRaNK C. RINSCHE, a
citizen of the United States, residing at the
city of St. Louis, State of Missouri, have in-

5 vented a certain newand useful Im provement

in Engines, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings, forming
part of this specification, wherein—

Figure 1 is a longitudinal sectional view
showing my improved engine, the piston be-
ing in its forward position and the handle
and its associate parts being omitted. Fig.
1*is a modified form of valve-exhaust. Irig. 2
15 isasimilar view showing the piston and valve

in a different position. Fig. 8 is a Tongitudi-
nal sectional view taken at right angles to
the view shown in Fig. 1, 0r on line 3 3, Tig.
4. Tig. 41is a rear end view of the eylinder
zo with the auxiliary cylinder-head in position.
Fig. 5 is a cross-sectional view on the line 5 5,
Fig. 1. Tig. 6 is a side elevational view. of
the auxiliary eylinder-head or valve- block.
Fig. 7 is a fragmentary view-in elevation of
25 the rear end of the cylinder, the auxiliary
cylinder-head or valve-block not being in po-
sition. Fig. 8is a rear end view of the cyl-
inder and its sleeve, the auxiliary eylinder-
head or valve-block being omitted. Fig. 9 is
30 a view similar to Fig. 1, showing, Dy arrows,
the action of the motive fluid when the pis-
ton is delivering a different kind of blow than
when the motive fluid acts as shown by the
arrows in Iig. 1. Fig. 10 is a view similar to
35 Fig. 9 with the piston and valve in a ditfer-
ent position, also showing the handle in place.
Fig. 11 is a detail view in side elevation
showing the collar or coupling-sleeve in sec-
tion and the manner of rotating the handle
40 or cylinder relative to each other,

" This invention relates to a new and useful
improvement in direct-acting engines of that
class which are known ag pneumatic hand-
tools.” The engine is adapted to be run by

45 compressed air as a motive fluid, the piston
delivering impacting-blows upon the end of
a.chisel or tool-shank arranged in the front
end of the cylinder. The motive fluid is sup-
plied to the engine by means of a flexible

5¢ tube connected to some suitable source of
supply. Engines of this class generally have

10

present in their construction a cylinder, pis-
ton, and eontrolling-valve for tho piston, al-
though in some constructions this latter is
absent and the piston is self - controlled. s
Sometimes these engines also have a handle,

by which they may be more easily manipu-
lated, and a throttie-valve for controlling the
supply of motive fluid or for choking the ex-
haust. In controlling the supply of motive 6o
fluid or choking the exhaust the speed of the
piston is controlled, and in all engines with
which I am familiar this control of the speed

of the piston also affects the strength or force

of the piston-blows by making them lighter 63
or weaker as the piston reciprocates more
slowly. It is desirable in some work which

an engine of this classis designed to perform
that the piston be so controlled that it will
run slow, but deliver a blow of full strength. 7o
By this T mean that the piston will deliver
blows of full strength, intervals of time in-
tervening between each blow, the length of
these intervals of time being controlled by
the operator, It isalso desirable and advan-
tageous in this connection that such blows
of different kinds as I have described be de-
livered from one engine.

The object of this invention is to construet
such an engine in which the piston will strike 8o
such blows.

Another object is to construct an engine in
which the blows of the piston at the front end
of the cylinder are cushioned, to relieve the
operator of the shock or jar without detract-
ing from the effectiveness of the blows upon
the chisel.

Other objects in view are simplicity in con-
struction, effectiveness, compactness, and
economy in manufacture.

With these objects in view the invention
consists, first,in constructing an engine which,
by changing the position of the inlet and ex-
haust passages relative to the cylinder and
Dpiston, the control of one of such Dassage will g5
cause the piston to deliver blows of different

75

85

go

kinds, as above described; second, in the con-
struction and arrangement of the handle or
cylinder-head and the cylinder, whereby their
relative positions may be changed to effect 100
such blows of different kinds by the confrol
of the inlet or exhaust passages; third, in the
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novel construction of the handle or cylinder-
head, the cylinder, and their connecting
parts, whereby such changes may be effected
without dissembling the tool; fourth, in in-
terposing means between the handle or ¢yl-
inder-head and the cylinder, whereby the
shock or jar communicated to the cylinder
upon the forward stroke of the piston is ab-
sorbed and not transmitted to the operator;
fifth, in utilizing this absorbing medium as a
means for holding the handle or cylinder-
head and cylinder in their proper relative
positions to effect the different kinds of
strokes of the piston when the engine is con-
trolled; sixth, in providing means to control
the exhaust and admission of the motive fluid
to and from the piston independently of the
exhaust of the piston - controlling valve;
gseventh, in the novel port arrangements of
the cylinder and piston, and, eighth, the
novel construction, arrangement, and com-
bination of the several parts, all as will here-
inafter be described, and afterward pointed
out in the claims.

In the drawings I have shown an engine in
which are incorporated usual and well-known
constructions, the details of which I do not
claim as new; nor do I desire to be confined
to the exact construction shown, for it is ob-
vious that there are other forms and equiva-
Jents which could be utilized with equal effect
withoutin the least departing from the nature
and spirit of my invention. The form of en-
gine shown in the drawings and its details of

construction have been found to answer the
‘purposes for which they are designed and will

serve to illustrate my invention.
In the drawings, A indicates a eylinder,

which is formed with the usual tool-opening

A’ in its front end, for the reception of a

-chisel or like tool, upon which the piston de-

livers impacting-blows.

"B indicates a handle-base or eylinder-head,
from which extends a handle C, which handle
ig formed hollow, which hollow I will term a
“passage” 20, the outer terminus of said pas-
sage ending in a threaded opening, in which
is adapted to be fitted a hose-nipple, to which
a supply-pipe (not shown) is connected, while
the inner terminus of said passage is located,
I will say, to avoid confusion, to one side of
the cylinder-head.

D indicates a valve {shown in the draw-
ings as a rotary plug-valve) arranged trans-
versely the handle-base or eylinder-head, said

-valve being partially rotated by a suitable

operating-handle d, to control a passage 21,
whose outer end is threaded and adapted to
receive a hose-nipple, to which a supply-pipe
(not shown) is connected, while the inner
terminus of said portis located, I will say, to
avoid confusion, to one side of the cylinder-
head and opposite the inner terminus of pas-
sage 20.

Extending forwardly from the handle-base
B is a threaded flange B", which embraces the
rear end of the cylinder A, and is adapted to

terminate short of a flange ¢, formed on said
cylinder near its rear end. .

T indicates a collar or ecoupling-sleeve,
which is threaded upon flange E, the forward
end of said collar being formed with an in-
turned flange, which confines the spring G
therebetween, and the cylinder-flange a.
suitable locking device (shown in the draw-
ings as a spring-pressed pimm H) is arranged
to codperate with the collar T and flange E,
for the purpose of preventing rotary move-
ment between said parts, and also to permit
adjustment of the collar, whereby the tension
of spring’G may be regulated.

To simplify the construction and reduce the
cost of manufacture, the cylinder A is made
with a sleeve A”, between which and the cyl-
inder properthe various eylinder-ports,” as
they are called, are formed, preferably, by
grooving the outer periphery of the sleeve and
forming openings through the same. This
sleeve may be considered as partof the cylin-
der, because the ports and openings therein
could be bored if the cylinder were made in
one piece.

The rear end of the cylinder is closed by
an end-closing plate or auxiliary cylinder-
head I, which is formed with a valve-block
extension, in which is located the piston-con-
trolling valve J. The upper face of this
auxiliary cylinder-head is formed with a
transversely - disposed extension XK, prerer-
ably formed by securing a bar in a groove
formed through said auxiliary cylinder-head.
This extension or bar K is adapted to tit into
a transverse groove in the inner face of the
handle-base B, and when said ‘“bar,” as 1 will
call it, is seated home it forms a tight joint
with the groove and it also forms a division-
wall between the passages 20 and 21, at the
same time preventing the handle-base and
cylinder from rotating independently of each
other. As shownin Figs. 6 and 7, bar K also
extends in front of the rear lateral flange of
the auxiliary cylinder-head or valve-block
and fits into grooves across the rear end of

the eylinder and its sleeve to prevent rota-

tion or displacement of said auxiliary cylin-
der-head relative to those parts. It will be

seen from the above that when the piston

strikes the forward end of the cylinder and
a tool-shank is not present to receive the
blow any shock or jar of the cylinder will be
in a forward direction, which will compress
the spring Gand save the operator. The bar
K fitting up into a groove in the handle-base
will move forward in its seat, but not a suf-
ficient distance to displace the same, and
thus the fluid from either passages 20 or 21
is prevented from blowing through. On the
upstroke of the piston spring G will return
the cylinder and handle-base to their normal
positions, and the ports are so designed and
arranged thatthe piston will be cushioned on
its rear stroke, whereby the ‘‘vibration” of
the engine, as it is known, is reduced to a
minimum.
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_ To. effeci a change in the blows of the pig-
ton upon the control of the engine, it is nec-
essary to transpose -the position or location
of the passages 20 and 21 relative to the side
of the bar K to or, from which they lead, that
is, if the passage 20 had been used as an in-
let-passage ani the passage 21.as an exhaust-

- passage for-the piston, as shown in Figs. 1

‘10

% {

and 2, the inlet-passage would be at the left
of bar K and the exhaust- assage at the right
of bar K.  This rel:ation would, upon the'con-

‘trol of the exhaust, cause the piston to de-

liver a strong blow under
blows being " delivered at
this—that is,

full pressure, said
intervals. To do
change the passage 20 to ex-

. haust from the right side of bar K while pas-

sage 21 admits motive fluid to the left of bar

- K, whereby the control of the motive fluid

.20

‘'would cause -the

piston to deliver a light
blew—the cylinder is pulled forward relative
to the handle, compressing ‘spring G until
the bar K is out of its seat in the handle-
basé. = Eitherthe handle or the cylinder may

- 'be rotated relative to each other to effect a

25

transposition of the passages 20 and 21, and

upon reaching a position of half a revolution

- relative to each otherthebar K will have been

\30

35

40

- groovein the handle-base.

-the same result,

turned end for end and register with its
' Spring G willnow
force the parts together, preventing further
rotation until the above operationis repeated.
Of course, if the parts were held apart so as
to prevent the bar K from enteringits groove,

therotating of the parts relativetoeach other

may be continued indefinitely, but the object
in view in this construction is that the parts
may be separated and rotated ineither di-
rection relative to each other, and upon being
rotated one-half of a rotation ‘they shall be
automatically restored to their normal oper-
ative position. - Another way to accomplish
exceptin sofar as the bar K

. ‘acts as'a division-wall between the passages

45
: 50
pr
‘ 6o

65

“That part

20 and 21, is'to notch or recess the flange E at
its front” edge, as indicated at e, into which
notches e plugs.or projections @', extending
from the cylinder, are adapted to enter and
prevent the handle and the eylinder from ro-
tating relative to each other. :

Valve J is a three-headed valve, and pref-
erably reciprocates in adirection at right an-
gles fo the stroke of the piston. e

The cylinder is formed with two different
diameters, in which operates the piston T..
of the piston which fits into the
larger bore I term the ‘““head” in contradis-
tinction to the body portion of smaller diam-
eter, whieh I.shall term the body.”

I will now describe the port arrangements,
but before entering into the same it will he
well to say that there is a4 constant pressure
in front of the head of the piston. tending-to
fore it to the rear, and that when pressure
is admitted above the piston the increase of
area will force the piston forwardly againgt
the pressure first “mentioned and cause the
same to deliver its: blow at the front end of

r

¢

¢

W

‘is' under the control of

_the sane to the rear,
the piston to exhaust itself through the ports

-ters with port, 26, the front end

“the cylinder, - Iwill alsdsay, further, that the

supply of motive fluid is designed to . pass
through either passage 20 or 21 to. effect the
different-blows above described.

In Figs. 1 and 2 the paits are so arranged
that the valve D controls the exhaust, and
the supply of motive fluid enters through
passage20. By controlling the exhaust, such
as by rotating valve D to.clioke the same, the
piston will move to the rear at a slow speed,
‘but the forward stroke of the piston will be
unretarded, so that the construction illus-
trated in these two figures may be said to
show an engine whose control causes the pis-

70

75

8o

ton todeliver blows at intervals whose length

‘ the. operator, said
blows being of full strength. = The supply of
motive fluid entering through passage 20 will
pass into, port 21° in the auxiliary eylinder-
head or valve-block, where it is controlled

by valve J.* Assuming the valve to be in the

85

position shown in Fig. 1, the motive fluid will .

pass through pori 21° and fill the space be-
hind the piston, forcing the same forward.
The auxiliary cylinder-head is recessed at its

[#1e]

top, as shown in Fig. 4, and ‘the live motive '

finid is alco admitted through port 23 in front
of the head of the piston, as'shown in Fig, 3,
where it exerts ‘a constant. pressure.:. The
piston is formed with a port 24, whose rear
end is constantly open to the pressure . in
front of the piston-head, and upon the piston
reaching the end of its forward: stroke the
front end of port 24 registers with a port 25,

95

I00

whose rear end terminates to one side of the
valve J, and delivers the live motive fluid to

that end of the valve and throws the same
to the position shown in Fig. 2. . At the same
time that port 24 registers with porf 25 to ac-
complish the throwing of the valve, the fluid

at the other end of the valve is exhausted

105

through port 26 in the cylinder, port 27 in'the

piston, whose rear end registers with the front
terminus of gort 26, and out through an open-
1iig 28 formed in the cylinder.: ' The construc-

‘tion shown in the drawings of returning this

Iro

valve-exhaust through another cylinder-port -

and beneath the piston, whence it passes out
of the port 28,isnot essential, as the exhaust

could be carried out as shown by the view:

in Fig. 1%, The valve having been thrown
from the position shown in Fig. 1to the posi-
tion shown in Fig. 2, the central head of the
valve will have closed the port 22, which will
prevent the motive fluid from passing behind
the piston. The pressure now in front of the
head of the piston will asserfitself and force
causing the fluid behind

22, 29, and passage 21. . When the pistorni is

115

120

near the end of its rear stroke, port 24 regis-"

ters with- port 26,
tive fiuid to the end.of the valve,

1.

2 to the’ position. shown in Fig. '
port 24 regis-

same time, or just oefore the

‘hich will admit the mo- -
causing it. i
. to be thrown from the position shown in Fig.-
At the .

of :the bodv
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-of:the piston uncovers the front end of. port
-95 ard’ permits i
~valve from’ Wwhich,
~ haust. “The body.of the piston in line with
“g- the rear terminus of port 27 and inline with
the front terminus of port. 24 is grooved eir-
cumferentially, ) ,
‘position the  piston. will be the ports will
aline with their respective cooperating ports.
10 The cylinder is also preferably grooved to
" cobperate with the front end of port 27 for
-~ the same purpose. ~ It will be noted that the
pigton hasaconstant pressure, tending toforce
ittotherear, andan intermittent pressurecon-
15 trolled by the valve J, which forces the piston
forwardly by reason of the excess area of the
rear end of the piston over the slight shoulder
forming the head, against which the constant
“pressure exerts iteelf. - It. will be further

the port 25 leads to ex-

20° {

“the admission and exhaust of the fiuid at its
ends, is dependent entirely upon the piston,
and although valve D may be turned to choke

the exhaust, the piston-valve will still be.

25 thrown indépendently thereof. . This chok-
ing of the exhaust of the piston by valve D

" yotards its rear stroke, but when the valveis
thrown to admit the motive fluid behind the

piston the piston descends with its full foree. -
"Fherefors the control of the engine illus-'

trated in Figs. 1 and 2 will decrease the speed
- of the piston to the rear, causing it to run
_slower, but permit it to deliver a blow of full
strength on its forward stroke. :
~In Figs. 9 and, 10 the parts are so arranged
that the valvé D controls the supply of mo-
tive fluid entering through passage 21, and
tHere is an uninterrupted exhaust from the
_ piston through passage 20. In this construe-
tion the supply-pipe 18 attached so as to feed
the supply of motive finid into passage 21,
_while in the construection shown in Figs. 1 and
9 the motive fluid is supplied. through passage
20. By eontrolling the supply of motive fluid,
such as by rotating valve D to throttle the
same, the' piston will move in both directions
ataslow speed, and on account of the reduced
pressure entering the engine the blows will
necessarily be light. The supply of motive
fluid entering through
into port 21° in the auxiliary cylinder-head or
valve-block,whereitis controlied by the valve
J. Assuming the valvetobein positionshown
* " in Fig. 9, the motive fluid will pass through

55 port 22 and fill the space behind the piston,

35

50

=7 forcing the same forward against its constant,

pressure in front of the piston-head. When

the piston reaches the end of" its forward
 stroke, port 24 will register with port 25 and
direct the live motive fluid against the valve
J, 80 as to throw the same. At the same time
- tlie fiuid at the other énd of the valve is ex-
' hausted through the port 26 in the eylinder,
- port 27 in the piston, and opening 28 formed
65 inthe cylinder. The valve having beenthrown

" from the position shown in Fig. 9 to the posi-
tion shown in

Fig. 10, the central head of the

the fluid at the end of the |

so that no matter in what .

“Tiohed that -the control of the valve, that is,

| of the exhaust;

passage 21 will pass

valve will shut off the motive fluid from be-
‘hind the piston,

the head of the piston will assert itself and

force the same to the rear, causing the piston -

to-exhaust itself uninterruptedly through the
ports 22 20 and passage 90, Wheii the piston
is near the end of its rear stroke, port 24 reg-
isters with port 26, causing
thrown from the position shown in Fig. 10 to
the position shown in Fig. 9. At the same

‘time, or just before port 24 registers with

port 26, the front end of the body of the pis-
fon uncovers the front terminus. of port 25
and exhausts the fluid at the end of the valve
from which the port 25 leads, permitting,said
exhaust to pass out throu gh the opening 28.
Having thus deseribed my invention, what
1 claim as new, and desire to secure by Letters
Patent, is;—
~ 1. In an engine, the combination with the
cylinder, of a piston, ports in said eylinder
and piston, a piston-controlling valve for ad-
mitting and exhausting the motive fluid from
the rear end ‘
means for choking the exhaust of the rear
end of the piston-chamber as it passes be-
yond the valve, whereby, the piston may be
made to deliver blows of full strength at in-
tervals, the length of said intervals being
controlled by the operator in the regulation
v substantially as described.
~ 2. In an engine, the combination with the
cylinder; of a piston, ports in said eylinder
and piston, passages leading to and from the

rear end of the piston-chamber, & valve for’

controlling said passages, whereby,the motive
fluid is admitted and exhausted from behind
‘the piston, and means for controlling one of
said passages, said means being independent
of the piston-controlling valve; substantially
as described. .

3. In an engine, the combination with the
cylinder, of ‘a, differential piston operating
therein, a controlling-valve for gaid piston,
two passages leading to said valve-chamber,
one of which is capable of being controlled,
and a passage connecting said valve-cham-
ber to the rear end of the piston-chamber,'
whereby, when said controlled passage 1is

‘used: as an inlet, the pressure may be re-

duced, and when said controlled passage is
used as an exhaust the piston will deliver
blows of full strength on its forward move-
ment, the rearward movement of the piston

and the pressure in front of

the valve to be”

of the piston-chamber, and-
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8o

85

90

95

100

105

110

115

120 -

being capable of being controlled by choking .

such. exhaust-passage; substantially as de-
seribed. : ‘

4, In an engine,
cylinder and its piston,

the combination with the
of a handle-base or

cylinder-head through which are formed the-

supply inlet and exhaust, said handle-base
being. capable of rotation relative to the eyl-
inder for the purpose of changing the loca-
tion of the supply-inlet and exhaust; sub-
stantially as described.

5. In anengine, the

cylinder and its piston, of a handle-base or

125

130

combination with the
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eylinder-head through whieh are formed two |

passages, and a valve for controlling one of
D 2 o

- said passages; whereby, when said controlled
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Dassage is used as a supply-inlet, the motive
fluid may be throttled and.when said pas-
sage is used a$ an exhaust; the exhaust may
be choked, to. ¢ontrol the engine; substan-
tially as described. S s SR
6. In an engine, the combination with ‘the
cylinder and its piston; of a handle-base or
cylinder-head through.which are formed two

passages, a valve for_controlling one of ‘said

assages, said cylinder-head ‘being capablé |
(=] H tel

of rotation relative to the eylinder, whereby
the controlled port may be used cither as a
supply-inlet or as an exhaust; substantially
as described. T Co

7. In an engine, the combination with the
cylinder and its piston, of a handle-base or

cylinder-head through which are formed two ‘

passages, a valve for .controlling one of said
Dpassagés, said cylinder-head being adapted
to berotated relative tothe cylinder, whereby

the controlled passage may he used either as.

supply-inlet, or as an exhaust, and means for
retaining the cylinder-head in such position;
substantially as described. .~ -. . . . .
8. In an engine, the combination with the
cylinder. and ‘its piston, of a handle-base or
cylinder-head .through which’
‘supply-inlet-and exhaust-passage, said cylin-
der-head being capable of rotation relative to

the ‘eylinder for the -purpose of ‘transposing.

orinterchanging thé passagesin the cylinder-
head relative to thé cylinder, a valve forcon-

trolling oneé of said passages, whereby, upon:

the change thereof from a.supply-inlet to an
exhaust-passage, upon thie control of the en-
gine, the piston delivers blows of different
kinds; and yielding means for retaining: the
cylinder-head in an operative position—sub-
stantially as described, -« . .

9.. The .combination with the cylinder; of a
handle-basé or cylinder-head wlich is yield-
ingly held théreupon, said barts being capa-
ble of, rotation' teldtive to each: other; sub-
stantially as described. - : - B

10. "The combination with the cylinder, of a
handle-base or cylinder-head which is yield-
ingly held thereagainst, said partsbeing capa-
ble of rotation relative to ‘each other, and
means for preventing said parts from rotat-
substantially. as described; -
11.. The éombination with the eylinder,havy-
ing a flange formed thereon néar its rear end,
a-spring which surrounds said ¢ylinder, in
front of said flange, a handle-base or cylinder-
head mounted at the rear end of the cylinder,
and an extension on said handle-base, which

incloses said spring, the front end of the.

spring bearing against said extension; while
the rear.end of the. spring.bears against :the
cylinder-flange, whereby, the jar oceasioned
by the forward stroke of: the' piston is eush-

ioned or absorbed before it is transmitted to
the operator; Substantially as deseribed, . :

are .formed a’

5

12. The combination with the cylinder, of &
handle-base which is vieldingly held there-

'against, and an auxiliary.cylinder-head inter-

- posed between the handle-base and eylinder;
s substantially: as deseribed. - :

13. The combination with the eylinder, of a
handle-hase, an auxiliary eylinder-head infer-
posed between the handle-base and the cylin-

-der, and a projection on said i

“der-head which is adapted to codperate with
a groove'in the handle-base; substantially as
deseribed.. . :

“handle-base which " is yieldingly held: there-
against, an auxiliary.-cylinder-head, and ‘a
“tranversely-disposed projection on said dux-
Jiliary eylinder which isadapted to.codperate
 With a transverse groove in the handle-base;
‘substantially as deseribed. ; SR

15."The combination with -the cylinder
formed -with the flange near its rear end, a
handle-base, a collar or

aninturned flarige in front of the cylinder-
flange, and a spring interposed- between ‘the
isaid flanges; substantially as described. -

1

.cylinder and its piston, of a handle-basé or

cylindetr-head through which areformedasup-

ply-inlet. and exhaust-passage, said handle-

base.being yieldingly held against the ‘eylin-
~der and being capable of rotation relative to:

said cylinder, an auxiliary eylindei-head in-
terposed between the base and cylinder; and a
transversely-disposed projection on said aux-
[liary eylinder which codperates with a groove
;in'the. handle-base forthe purpose of prevent-
'ing rotation beétween the parts,-which projec-
‘tion also servesas a division-wall between the
supply-inlet and exhaust-passage; substan-
tially as deseribed. ; ‘

-17. The combination with the éylindér, of a

valve-lock atits rearend,athree-headed valve

‘in said block, ports 21%,°22, and 29. which co-:
b p 2 bl I

L operate with said valve to supply the motive
fluid-and exhaust the same from behind the

piston, and a handle-base or cylinder-head.
“having'a valve which' is adapted to control

the inlet or exhaust of said valve-chamber
at the will of thé operator;" substantially as
‘described. ‘ o

18. "The combination with the cylinder hav-
ing a flange thereon near its rear énd, a cyl-
‘indér-head or handlé-bage :
the: cylinder, a’ collar or coupling - sleeve
which engages said cylinder-head, said collar
“or ¢oupling-sleeve having an inturned flange
in-advance of the cylinder-flange, " a Spring
interposed between the said flanges, and ‘a
lock which cobperates between the collar ard
handle-base for.the purpose of locking such
parts against independent rotation, and also
permitting the collar to be adj usted toregulate

‘the. tension of the spring; substantially as

‘described.:

019 The 00111bilizt.fi011:\\}-i:Lh tl-léfc“)jtli‘ndéi“ haiv--

auxiliary eylin-

1¢ coupling-sleeve which-
-engages said handle-base, and is formed with:

16. Tnan engine, the combination with the:

at the rear end of-
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ing a flange near its rear end, of a handle-
base or cylinder-head which is formed with a
flange B’ to embrace the rear end of the eyl-
inder, an auxiliary eylinder-head at the rear
end of the cylinder, which auxiliary cylinder-
head is formed with a valve-block extension,
and a collar or coupling-sleeve which cooper-
ates with the lange B’ and the cylinder-flange
for the purpose of holding the partstogether;
substantially as described.

90. The combination with the eylinder, of
a handle-base or ¢ylinder-head which is yield-
ingly held thereagainst, which cushions the
shock or jar occasioned by the forward stroke
of the piston, a supply-inlet and exhaust-pas-
sage formed through said cylinder-head, a
valve for one of said passages, an auxiliary
cylinder-head interposed between the handle-
base and cylinder, and a transversely-dis-
posed projection on said last-named cylinder-
head which cobperates with a groove in the
handle-base to prevent rotation between the
parts, and which also servesas a division-wall
between the supply-inlet and exhaust, to pre-
vent blowing through, when the forward
stroke of the piston is being cushioned; sub-
stantially as described.

21. The combination with a ¢ylinder and its
piston, of a hantlle at the rcar end of the cyl-
inder, said handle being formed with two pas-
sages which are adapted to be used either as
supply or exhaust passages, the outer ends
of said passagesbeing threaded to receive the
supply - hose nipple; substantially as de-
seribed.

22. The combination with a cylinder and its
piston, of a handle at the rear end of the cyl-
inder, said handle being formed with two pas-
sages which are adapted to be used either as
supply or exhaust passages, a valve for con-
trolling one of said pagsages, and means on
the handle for the attachment of the supply-
hose nipple to either of said passages; sub-
stantially as deseribed.

23. The combination witha c¢ylinderand its
piston, of a handle at the rear end of the cyl-
inder, said handle being formed with a pas-
sage through its grasping portion, and a pas-
sage through its base, and means for attach-
ing the supply-hose nipple to either of said
passages; substantially as described.

24. The combination with a ¢ylinder andits
piston, of a handle at the rear end of the cyl-
inder, said handlebeing formed with two pas-
sages 20 and 21, which are adapted o be used
either assupply or exhaust passages, said han-
dle being capable of rotation relative to the
eylinder, and a valve for controlling one of
said passages, which controlled passage when
used as a supply-inlet, and throttled, will
cause the piston torun slow and deliver light
blows, the piston having a free exhaust, and
which controlled passage when used as an ex-
haust-port, aud the exhaust choked, will cause
the piston to deliver blows of full strength
at intervals, the length of said intervals being

regulated by controlling the exhaust; sub-
stantially as deseribed.

95. In an engine, the combination with the
cylinder and its piston, of a piston-controlling
valve, and means for controlling the exhaust
or the admission of the motive fluid to and
from the piston independently of the exhaust
of the piston-controlling valve; substantially
as described.

26. The combination with a piston which
has a constant pressure on one side, and an
intermittent pressure on its otherside, avalve
for controlling said intermittent pressure and
piston, and cylinder-ports which cobperate
with each other to throw the valve; substan-
tially as described.

97. The combination with a cylinder hav-
ing two diametersin its bore, of a piston hav-
ing a head and body portion operating in said
hore of two diameters, said piston having a
constant pressure in front of its head, and an
intermittent pressure controlled by a suitable
valve behind the piston, and cylinder-ports
95 and 26 leading to the end of the valve,with
which ports codperate piston-ports 24 and 27;
substantially as described.

98. The combination with the pistonhaving
a port 24 constantly open to pressure, of cyl-
inder-ports 25 and 26 with which the port 24
registers at each extreme of the piston-stroke
to admit pressure to the ends of the piston-
controlling valve, and a port 27 in the piston
for cooperating with the cylinder-port 26 to
exhaust one end of the valve, the other end of
the valve being exhausted by the front end
of the piston-uncovering port 25; substan-
tially as described.

29. The combination with the ¢ylinder, of &
valve-block formed with ports 21%, 22, and
29, a three-headed valve codperating with
said ports, a port 23 which admits the motive
fluid in front of the piston-head where it ex-
erts a constant pressure to force the piston
to the rear, and means for throwing the pis-
ton-controlling valve so ag to admit an inter-
mittent pressure behind the piston, said
means comprising piston-ports 24 and 27
which codperate with cylinder-ports 25 and
26; substantially as described.

30. In an engine, the combination with the
eylinder bored to two different diameters, of
a piston having two diameters operating in
said cylinder, a valve for intermittently ad-
mitting and exhausing pressure behind the
larger head of the piston, said piston control-
ling the movement of the valve, and two pas-
sages which lead to the valve-chamber, one
of which passages is controlled, and said pas-

“sages being adapted to be used either as a

supply-inlet or exhaust, said passages being
also capable of being changed relative to the
cylinder; substantially as described.

31. In an engine, the combination with the
eylinder, of a piston having a constant pres-
sure in front thereof, a valve for intermit-
tently admitting pressure at the rear of the
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piston, a_port in the piston which is con-
stantly open to said pressure in front of the
piston, cylinder-ports leading to the ends of
the valve-chamber, with which cylinder-ports
the piston-port alternately registers to throw
the valve, and suitable ports for exhausting

the ends of the valve-chamber alternately and
atthe propertime; substantially as described.

In testimony whereof I hereunto affix my
signature, in presence of two witnesses, this 1o
24th day of March, 1896,

FRANK C. RINSCHE.

Witnesses:
F. R. CoRNWALL,
Huer K. WAGNER.




