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To all whom it mao Y COTLCETTL:
Be it known that I, FraANK C. RINSCrIL, a
“citizen of. the United States, residing at the
ity of St. Louis, State of Missouri, have in-

ment in Enﬂmes, of which the following is a

full, clear, and exact description, 1efelenee_

bemn had to the accompanying drawings,

fom]mg part of this specification, wher ein—
FFigure 1 is a longitudinal vertical sec‘mon*
Fm 218 asimi-

n

tak‘en on the line v u, Fig. 3
~ lar view showing the parts in & dif ferent po-
sition. FKig. 3 is a vertical section. taken on
- linev v, Fw* 1.

is a cross-sectional view on line w W, FIU -1

Fig. 6 is a cross-sectional view on line & Xy
Fig. 7is a cross-sectional view on line
Fig. 8 is a detailed view of the
valve-casing or 1owe1 end of the handle. Fig.

Fl“ 2
yy, I*lﬂ“ 1.

‘} is a detailed view of the piston-guide. Fig.
10 1s a detailed view of the plston a,nd I‘ln‘
11 is a cross-sectional view on line z z, Fig. 4

- This invention relates to a new and useful_-

25 improvement in engines which are adapted to

berun by compr essed airasamotivefl uid, said”

engines being sometimes known as * ‘pneu-
11’1&1:1(, tools” of that class in which atool in the

form of a chisel, or other implement of like

3o nature, is 1:|:1troduced into the end to be acted

upon by a piston which delivers an 1mpac1J-*

ing blow thereupon. |
The essential features of this mventﬂ,on 1e-_
side in the construction and location of the
3z controlling-valve, and the arrangement of the
- ports Whloh are controlled by &a,ld valve.
Other femm esreside in the construction of

' ~the piston and the interposed hammer-head

- upon which it delivers its blow, which trans-
40 mits the force of the blow t0 the tool; and,

finally, the construction, &rranﬂ'ement, and'_

combination of the several parts comprising

- my improved engine, all as will hewmaftel-

| ‘be described and aftet ward pomted out in the
45 claims.
| Inthe drawings, A 111(‘11(3&1:65 a cyhndel the

Tlower end of WhlGh is formed with a tool-open--

ing of different diameters, in the smaller of

which operates a transmitting hammer-head-
The lower

50 B, projecting up into the bme
end of this 11&11111’161 -head 1S formed Wlbh an

certain new and. useful Impmve-.
thereby preventm

'with a peripheral
‘an Inturned flange of a aleeve or collar D,
‘sald collar being mtenoﬂy secrew-threaded to
receive the base of the handle or ]1ead—-b10('k |
“which it holds in position.

Fig. 4isasimilar view show-

i 5 ing the palts n a d1ffelent pos1t1011 Fig. b

-enlm‘gement or head which fits into the larger

bore of the tool-opening, and in the end of

the larger bore of the tool-opening is fitted a
‘sleeve or bushing C, which serves as a wear-
‘surface for the reelprocatmﬂ tool, at the same

time holding the hammer-head in position,
a displacement.

The upper end of the cylinder is formed
flange-a, under which fits

Eindicates the handle, Whlch 1s formed with
a. head-block, or head ]L which fits against

‘the outer or rear face of :’;L plate or black If,
the inner or front face of said block formmﬂ
one end of the piston-chamber.
-also forms a wall for the valve-chamber in
‘which valve G operates, and said block is
formed with passages registering with the in-
let and exhaust ports of the head- -block KE'.

Mounted in the head E'is a valve G, which

fits within a suitable casing in the form of a
bushing G, the valve-opening being closed at
its bottom by the plate I and at 1ts top by a

‘suitable plug ¢.

"I'his bushing is made s0 as
to closely fit In the head E, but at the same

‘time,issusceptible of being forced out, should

it beeome worn,. thus causing the valve to

;le&L, and a new bushing _&ubstltuted -The
‘handle E is formed with a threaded boss, by

which connection may be made with a suppl}r-

pipe leading from some suitable source of sup-
ply tothe inlet- -port 1, Whlch is for med through

the handle
Located in the handle, soas to be convenient

‘tothe operator in the manipulation of the tool,
‘is a throttle-valve H, which is seated in an 11:1-

This blo,c]{
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verted thimble-like shell or casing into which

the port, or pressure-supply duc_t 1 leads.

This throttle-valveis preferably of spool form,
and has a projection extending outside the
recess, at one end, and in p051t1011 to be
pressed by the hand of the operator.

outwardly and close port 1.

movement. To open the inlet-port 1, it is

only neueqsm*y to force the throttle—v&]ve in-

95

Aspring
h exerts a tendency to always force the valve
A pin k', oper-
ating in a groove 1n.the periphery . c«f the
'spool serves tolimitits downward or outward
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wardly, when its annular recess will register
with said port, as shown in Fig. 1. To close
port 1, it is only necessary to relieve the valve
from its outer pressure, when the spring
will cause 1t to assume the position shown in
Fig. 2. Port 1 leads into the valve-opening
at points 2 and 3, and, when the valve 1s 1n
1ts lowest position, as shown in Figs. 1 and 3,
will pass from port 2 beneath the upper head
of the valve into port 4, thence down on top
of thepiston]. Afterforcingthepiston down
until it has nearly reached the limit of 1its
stroke, the piston will unclose a port 5, which
leads into the valve-opening beneath its low-
est head, which will cause said valve to be
thrown up to a position as shown in Kigs. 2
and 4. At the same time, the space above
the upperhead of the valveis being exhausted
by the connection made by a port 6 in the
form of a longitudinal groove, connecting a
port 7, leading from the top of the valve and
opening into the cylinder-bore, with the port
8 leading to the exterior. When the valveis
in this elevated position, port 2 is closed, and
port 3 is open to permit the motive fluid to
pass between the third and fourth heads on
the valve into port 9, which leads to the bot-
tom of the bore of the cylinder beneath the
piston, causingsaid piston torise. The space
above the piston is now exhausted by the fluid
contained therein passing back through port
4 hetween the second and third heads on the
valve, and into port 10, which leads to the ex-
terior.

When the piston 1s nearing the completion
of its upward stroke, a longitudinal connect-
ing-port 11 connects the port 5 with a cross-
port 12, leading to the exterior, and causes
the pressure to be exhausted from beneath
the valve. Af the same time the piston will
unclose port 7, leading to the space above the
valve,which will cause said valve to be thrown
to 1ts lowest position. Inline with the open-
ing of port 7 into the bore of the cylinder, I
preferably form on the lower edge of the pis-
ton a way 13, which gradually uncloses the
opening port 7 on the upstroke of the piston,
so that the pressure introduced on top of the
valve through said port will be gradual and
will throw the valve without shock or jar.
This throwing of the valve to its lowest posi-

tion, when the piston is nearing the comple-

tion of its upstroke, causes the direction of
travel of the piston to be reversed and it now
commences 1ts downward stroke. To exhaust
the pressure from the space below the piston,
when the piston begins its downward stroke,
port 9, leading from the lower end of the
bore into the valve-chamber between the sec-
ond and third head, will communicate with
exhaust-port 10.

In order to insure registration between the
longitudinal grooves 6 and 12 and their re-
spective ports, I extend from the plate or
block I a guide J, which is received into an
opening 7 in the piston, thus causing the

562,423

piston to travel its stroke \chout rotary
movement.

In the valve-bushing G', I form at 2° a lead-
passage from the port? which extends above
the upper head of the valve, when the valve
is in its lowest position, as shown in Fig. 1.
The function of this passage is to permit the
live fluid to pass above the valve when the
same 1s In its lowest position, and blow
through port 7, which is an exhaust-port in
this instance. Live fluidin blowing through
above the valve will prevent the same from
floating, and also prevent the valve from
throbbing when it 1s forced down.

Having thus described my invention, what
I claim, and desire to secure by Letters T’at-
ent, 1IS—

1. In an engine, the combiuation with the
cylinder having a tool-opening in its end of
different diameters, of a hamamer-head loosely
operating in said opening, and a bushing or
sleeve fitting in said opening to prevent dis-
placement of the hammer-head, substantially
as described.

2. In an engine, the combination with a
cylinder, of a handle secured thereto, a head

formed on the base of the handle, a control-

ling-valve for the piston located in the head,
and a throttle-valve located in the handle for
controlling the passage of the inflowing mo-
tive fluid, substantially as described.

5. In an engine, the combination with a
handle formed with an inlet-port for the en-
gine running lengthwise the handle, of a
throttle - valve located in said handle and
across the inlet-port, said throttle-valve com-
prising a thimble-shaped casing or shell, a
spool - valve operating within said shell, a
spring for toreing the spool-valve outwardly,
and means for limiting the outward move-
ment of the spool-valve, substantially as de-
scribed.

4. In anengine, the combination with a ¢yl-
inder, ot ahandle which isformed with a head
fitting into said cylinder, a bushing or sleeve
fitted 1n said head, a controlling-valve {or the
piston, formed with four heads, fittingin said
bushing, ports leading to and from the valve-
opening in the bushing, and a throttle-valve
which is located in the handle across the in-
let-port, which inlet-port passes through ihe
handle, substantially as described.

5. Tnan engine, the combination with a cyl-
inder, of a p1st011 therein, a handle for said
eylinder, a head on said handle which pro-
jects 1nto the cylinder-bore, a controlling-

~valve for the piston located in said head, and

a plate or block which is elamped in position
by the head, said plate or block forming an
end wall for the valve-chamber in the head,
substantially as desecribed.

6. In an engine, the combination with the
cylinder having a shoulder in its bore, of a
piston in said cylinder, a plate orblock, form-
ing a cylinder-head, which abuts againstsaid
shoulder, a handle which is formed with a

‘70

75

S0

o

95

100

105

11O

115

120

125

I30




10

562,423

head GOlltchtlllﬂ‘ Wlth the pldte or block to |
. hold the same in position, means for securing
the handle to the cylinder, and a controllin 0‘—_'
valve for the piston which is located in the
handle-head, substantmlly as described.

7. In'an engine, the combination with the |
cylmder and p1st011 having suitable ports ar-
‘ranged therein, of a ha,ndle which is secured
| to the cyhnder a head on the handle which
projects into the cylinder-bore, said head be-

ing provided with suitable ports which regis-

ter with ports in the cyhndel and a control-

ling-valve which operates in said head, said

-contl olling-valve controlling the movem ent
of the plston, and said plston in turn control-
ling the movement of said valve subsmntm,lly_

- as deseubed

30

4o

‘heads, mlet ports 2

8. Inan eng me the eombmmmn with a con—

trolling - Valve of spool form having four
and 3, which are located_
between the points of travel of the first and
- fourth heads, a port 4, which is controlled by
the firstthree heads, an exhaust-port 10, which
is controlled by the second and third heads,'
port 9, leading to the space below the piston,

eontlolled by “the second; third, and fourth
heads, and ports 5 and 7, Wthh ale controlled

by Lhe piston to admit fmd exhaust the mo-
luid which throws the valve, substan-
tially as desecribed.

9. In an engine, the combmatmn w1th the |

tive

controllin 0’-17&1\’ e, of an inlet-port for the pis-

ton, and a lead -passage extending from said |

mlet-pmt to a point above the v alve which
passage permits thelive
the space above the valve to preventthe same
from floating or thmbbmg, subst‘mtmlly as
described.

10. In an engine, the combmatlon with the |

eontlolhnﬂ'—vaJIW, of an mlet-pmt which is
controlled by said valve, a lead-paas&ge ex-

tending from said inlet-port to a point above

the V&lvej and an admission and exhaust port

for the valve through which the live fluid

blows when the valve is in certain of its p031-
tions, subbtmntlally as described.

- 11. In an engine, the combination mth the‘

cylinder, of a VELlVB for controlling the move-

6o

- for the motive fluid, of a piston operatively

ment of the piston, said valve bem o mounted

in the upper end of the cylinder, ports 5 and

7 which lead from the bore of the cylinder to

‘the endsofthevalve, foroperating said valve,
exhaust-ports 8 and 12 which lead from the

cylinder to exhaust the pressure from the ends

5 of the valve, a piston formed with ways 6 and

11 for (,ontrolhnﬂ' sald valve-ports, and means

Tor guiding said plston to maintain alinement
of the ways 6 and 11 with the ports which

they respectively control, substan tmlly as de-—
seribed.

12. In an engine, the combmatmn w1th the
eylinder formed with inlet and. exhaust ports

mounted therein, said piston being formed

with: ports which cooperate with some of the

ports in the cylinder, and a guide-opening, a
p]a,te mounted in the bore of the cylmdel

1uid to blow throu oh

r—

fmmmfr a cylinder-head, and a guide-pin,

‘which projects from said Ulate into the guide-

way in the piston, for guiding.the same in

13. In an engine, the combination Wlth the
cylinder, of a plston mounted therein, a con-

trolling-valve for said piston, a pmt which

extcnds from the bore of the cylinder to the

end of the valve for throwing the same, said
port being controlled by the piston, which
‘piston is prmrlded with a way which gradu-
ally opens said port, admitting a n'radually-
increasing pressure to throw said valve, when
the piston is moving in one direction, Where-
‘by the valve is a,ctuated without bhOCk or jar,
substantially as described. |

‘14, In an engine, the combination mth the

cylinder, of a plston mounted therein, a valve
for contmllmn‘ inlet-ports 2 and 3, whewby“
the movement of the piston is wntrolled'
through inlet-ports 4 and 9 which lead from.

.'90

the Valve chamber to each end of the cylinder,
and exhaust-ports 4 and 10 and 9 and 10,

its stroke to prevent 101:41'}? movement sub-
| stantially as described. |

75

30

leading from each end of the cylinder to the

exterior; ports 5 and 7 which lead from the
bore of the cylinder to each end of the valve

for throwing the same, exhaust-ports 8 and

12 which lead from the bore of the cylinder
to the exterior, which exhaust the pressure
from above and below the valve by the move-
ment of the piston; a way 13 on the piston

which gradually admits pressure to one end

of thevalve through port 7, and a lead 2*
which extends from. inlet- port 2 to one end of
the valve, which lead permits the live fluid
- to blow through the space above the valve
when the pressure.is being exhausted back
‘through port 7, substantla,lly as described. .

05 -

100

105

15, In an fengine,.the-'combination with a

-handle which is formed with an inlet-port, of
-a throttle-valve for controlling: said inlet-
port, said throttle-valve being located in the
“hand-grasp of the handle and projecting from
.the inside of the ha11d-ﬂ*ra3p, substantlally as
| described. o .
16. In an en gine, the e«:)mbmdtmn wmh a S

‘handle which is formed with an mlet-pmﬂ; for

the motive fluid running its entire length, of

to move across the 1nlet-port to 0011131 ol the
passage of the motive fluid through the han-
dle, and a spring for normally he:)ldl]::vrJP the
throttle—valve in such position, across the in-

ITIO

11-15":' |

‘a throttle-valve 1oe&te.d in the length of said
‘Inlet-port, said throttle-valve bemﬁ adapted

120

let-port, that the motive fluid is choked off '

substantially as described. |
- 17. In an engine, the combination w1t]1 the

25

handle through which the motive fluid passes

in the hand-grasp of the handle for choking
the passage of the motive fluid, said throfatle-—
valve being arranged across the inlet-port,

grasp; subfsta,ntmlly as described.

| under pressure, and a throttle-valve located

130
and projecting from the inside of the hzmd— |

18, In an engine, the combmamon Wlth a
11anclle, throu gh which the motive fluid pa,sses”
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under pressure, and a throttle-valve which
projects inwardly from the hand-grasp, for
controlling the passage of the motive fluid
through the handle, substantially as de-
scribed.

19. In an engine, the combination with the
cylinder formed with a piston-chamber, a
plate or block forming the end of the cham-
ber, a head fitting against the plate and con-
taining the valve-chamber, of which theplate
forms one side, and a coupling collar or
sleeve for connecting the head to the engine-
cylinder; substantially as described.

20. In an engine, the combination with the
cylinder formed with a piston-chamber, of a
plate or block forming the end of the piston-
chamber, a head formed with a valve-cham-
ber and inlet and exhaust ports, said head
fitting against the plate, which plate forms a
wall for the valve-chamber, and a separate
coupling sleeve or collar which connects the
head to the cylinder; substantially as de-
seribed. |

21. In an engine, the combination with the
cylinder formed with a piston-chamber, and
having a peripheral flange at 1ts rear end, ot
a plate or block forming the rear end of the
chamber, an externally-threaded head fitting
against the rear face of the block or plate,
and the coupling sleeve or collar which i1s
screwed upon the head, and which has at its
front end an nternal flange engaging the
flange upon the rear end ol the cylinder, thus
causing the head to bind the block or plate
against which 1t fits therebetween and the
cylinder; substantially as described.

22. Inm an engine, the combination with the
cylinder which is formed with a piston-cham-
ber, and which has a flange at its rear end,
of a Dlock or plate which forms one end of
the piston-chamber, said block having inlet
and exhaust ports communicating with the
piston - chamber, a head fitting against the
rear side of the block, which head is formed
with a valve-chamber, the block forming one
of the walls of said chamber, said head being
also formed with inlet and exhaust passages
which register with similar passages in the
block, a reciprocating valve in the valve-
chamber operating to intermitiently open and
close the inlet and exhaust ports, and a coup-
ling sleeve or collar which engages the flange
on the ceylinderatits front end, and is screwed
atb its rear end upon the head; substantially
as described.

23. In a pneumatic ftool, the combination

with the tool proper, of a grasping-handle se-

cured thereto and having the pressure-supply
duct extending throughit, a throttle-valve ar-
ranged in a recess for controlling said duet,
a spring arranged in the handle for normally
closing the valve, and a projection extending
from the valve outside the recess at one end
and in position to be pressed by the hand of
the operator; substantially as described.

24. In a pneumatic tool, the combination

with the eylinder formed with a piston-cham-
ber, a plate or block which forms one end of

the chamber, a head fitting against the rear
face of the block, a handle formed integral

with the head and formed of the body and
neck portions, and the coupling sleeve or col-
lar which connects the head to the cylinder;
substantially as described.

25. In a pneumatic tool, the combination
with the eylinder formed with a piston-cham-
ber, and having a peripheral flange at its rear
end, a plate or block which forms the rear
wall of the piston-champber, an externally-
threaded head fitting against the rear face of
the block, the grasping-handle formed inte-
oral with the head and composed of the body
and neck portions, and a coupling -sleeve
which is serewed upon the head and provided
with an internal flange which engages the
flange on the cylinder; substantially as de-
scribed.

2G. In an engine, the combination with a
cylinder, of 'a head secured to its rear end, a
handle composed of a grasping portion and a
neck portion formed integral with said head,
a controlling - valve for the piston located
within the limit of said head, and a throttie-
valve located in the handle for controlling
the passage of the inflowing motive fiuid;
substantially as described.

27. In an engine, the combination with a
cylinder, of a head arranged at the rear end
thereof, a collar or coupling -sleeve for at-
taching the head to the cylinder, a control-
ling-valve for the piston located within the
limits of the head, a handle composed of a
orasping portion and a neck portion formed
integral with the head, said handle having
an inlet-port for the motive fluid formed
through it, and a throttle-valve for control-
ling the passage of the motive fluid through
the handle, said valve being located within
the grasping portion of the handle; substan-
tially as desecribed,

28. In an engine, the combination with the
cylinder, of a handle attached to said cylin-
der, which handle 1s formed with an inlet-

port for the motive fluid, and a throttle-valve

arranged in said handle so as to control the
passage of the motive fluid therethrough, said
valve being mounted in a sleeve arranged 1n
a recess in the handle which sleeve 1s pro-
vided with openings registering with the in-
let-port, said valve having a solid surface
adapted to close said registering opening, and
a recessed portion adapted to aline with said
opening to permit the motive finid to pass,
and a spring for normally forcing the valve
tc a closed position; substantially as de-
seribed.

290. In an engine, the combination with the
cylinder, of a head arranged at the rear end
thereof, a handle composed of a grasping por-
tion and a neck portion formed integral with
sald head, an inlet-port for the motive fluid
formed through both portions of the handle,

i
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éuid a throttle-valve arranged in the gr aSbm Q" swnatnre, n p1 esence of two Wltnesses this -
~ portion of said handle for contr olling the pas- | 4th day of September, 1894.
sage of the motive fluid therethrouﬂ‘h said

thlottle valve compusmﬂ*aspeolpsha,ped body | S FRANK C. RINSCHE
5 which is spring-pressed to normally close the Wltnesses -
inlet-port; substantially as described. - K. R. CORNWALL

In testimony whereof 1. hereunto affix my | HucH K. WAGNER

...........................................




It is hereby certified that 1 Letters Patent No. 562,423, granted June 23, 1896, upon

the application of frank C. Rinsche, of St. Louis, Missouri, for an improvement in

| «“Engines,” errors appear requiring correction as follows: In the drawings, in Fig. 1

the section line ““3—4" should be v v, section line « 55" ghould be ww, and section line
««7_77 ghould be yy,; in Fig. 2 soction line ¢“6—67 should be z x; in Fig. 3 section line

127 <hould be w w, and in ¥ig. 4 section line ¢¢12-127 <hould be zz; and that the

 drawings and the patent should be read as herein set forth that the same may conform

to the record of the case in the Patent Office.

Signed, countersigned, and sealed this 14th day of July, A. D. 1896,

[SEAL. ] WM. H. SIMS,
First Assistant Secretary of the Interior.

- Countersigned :
S. T. FISHER,

? Acting Commissioner of Patents.

Corrections in Letters Patent No. h62,423.
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