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GUSTAV A. BA

SPRCIFICATION for

city
5 vented cert
in Direct-Acting

and exact description.
My

15 to check
ton and
their inner stroke, to 1nsure a more positive | extending 1n opposite d

he piston-red, and to regulate ihe | at or near the middle of its length and corre-

cuide to 1
ih the diameters of

stroke of
20 cylinder while

purposes. .
concentrically to two different diameters for | piston-rod ¢ are bored out centr
different portions of its length and a piston
25 working therein,
vided with an 1mp

20 extending thr
ing projecting

cially-constructed packing device, a stock or

3¢ sion piston-rod an
appliance, and a
‘stroke of the piston

so0 end of the cylinder,

application of the machine.

and 1¢ represent a central longitudinal sec-

tion of my improved dirvect - acting engine

adapted for use as a chipping device in min- after more particularly referred to.

ing operations, the piston being shown at the Tn the inner end of the tube or casing a’,

5, and 0, tr

RTH, OF ST. LOUTS, MISSOURI, ASSIGNOR TO PIERRE CHOUTEAU,

OF SAME PLACE.

DIRECT-ACTING ENGINE.

Application filed August 20, 1868, Yerial No, 283,220, (No model.)

— " s M ey — T —

To all whonv ¢t may Conecerm: 1 of Fig. 1 to an enlarged scale;) and Fig. 7,a

Be it known that I, Gustav A. BARTH, a full-size longitudinal view
citizen of the United States, residing at the
of St. Louis, State of Missouri, have 111-
vin new and useful Tmprovements | Fig. 1 [Fig. 8, a transverse

Steam or Pneumatic En- | in Fig. 17, and ig. 9

the piston from either end of the | sponding, respectively, wl
handling the machine when | 1tS piston b, and of a tubular piston-rod, ¢,
nsed for calking, riveting, mining, and other | which is formed in one piece with or secured
Tt comprises a cylinder bored out | to the piston b. The piston b and tubular
ally to provide
¢/, which ex-
with

2 tubular piston-rod pro-
roved arrangement of inlet

outer termination of its stroke; Figs. 2, 3. 4, ! adjacent 0 the cylinder «, is fitted around
ansverse sections on lines 1 1,2 2, | the oxtension-rod ¢’ a suitable packing, e,
so 33,44, and 5 o, respectively, taken through | which insures & tight joint with the eircular

the ports and valve, (shown at the lower part ; part of the extension-rod ¢/, and at the same

ming part of Letters Patent No. 397,166, dated February o, 1889.

detached of the
valve as seen with relation to the ports from
beneath or at right angles 10 its position 1
gecltion online 6 6
a longitudinal section on
oines, of which the following is & full, elear, line 7 7 in Iig. §; IFig. 10, & shiilar view to
| Fig. 1, taken diagona

‘nvention relates to improvements In modification of part of myinvention, the Pis-
1o divect-acting steam oOr pneumatie engines | ton being part-way along the eylinder toward
wherein the piston is reciprocated in the cyl- | the outer end of 1ts s
inder by the action of its valve withont the | transverse section thereof on line88in
‘ntervention of valve-operating mechanism; Tike letters of reference denote like parts
and my present invention has for its object
the momentum and jar on the pis- o represents the eylinder,

Ily thereto, showing a

troke; and I'ig. 11, a
Fig. 10.

in the respective figures. .
which is bored
‘e valve when at the termination of | out concentrically to two different diameters
irections from a plane

a cylindrical chamber or cavity,
tends from its open end, where 1t 18 flush
the outer side of the piston b, to a suitable
and discharge passages, a distribution-valve | depth within the tubular piston-rod ¢, the in-
adapted to reciprocate within said piston-rod, | ner end of which is extended by means of a
o vod attached to the tubular piston-rod and | rod, ¢/, passing through the inner end of the
ough a ecylindrical tube or cas- eylinder ¢ and through a cylindrical tube or
from and closing the inner
end of the evlinder and provided with a spe- | eitherbe cast in one piecetherew
at one end and secured thereat by studs or
holder secured to the outer end of the exten- holts to the flanged inner end of the cylinder
d ecarrying a chisel or other | @, as shown, or in any other suitable manner.
supplemental arrangement The tube or casing ¢’ closes the inner end of
ol ports or passages controlled by a specially- | the cylinder ¢ and forms a ouide for the ex-
devised valve for regulating the length of | tension piston-rod ¢/, which 1s preferably of
when starting from either | a circular section for &
the whole being mounted | the tubular piston-rod ¢, but square with con-

on wheels for facilitating the transport and | vex corners, or otherwise sultably shaped, .

where it reciprocates through the outer por-

On the accompanying drawings, Figures 1 | tion of the casing o', so as to prevent the r0-

tation of the piston-rods ¢ ¢’ and piston b dur-

ing the operation of the machine, as herein-

therefrom, and may
ith or flanged

| casing, a’, which projects

certain distance from

60
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time permits the square part of the rod ¢ to
reciprocate through it without disturbance to
the packing, as would occeur with an ordinary
gaslet-gland. - | |
Longitudinally into the outer end portion
of the tube or casing «’, which is hored from
its outer face for the purpose, are inserted,
as seen more particularly in Figs. 8 and 9,
two or more packing-strips, f, which are
grooved or shaped, respectively, along one
side to the sectional shape of the extension
piston-rod ¢’, and are turned on the outside
so that when placed together they will ex-
actly it within the bored end portion of the
casing «” and closely fit around the rod ¢
The packing-strips f are secured within the
bored portion of the casing a’ by bolts ¢,
which pass through the strips 7 and wall of
the casing «’, to which they are fastened by
lock-nuts or other device, and thereby pre-

vent the rotation of the rod ¢ durin o s re-

ciprocation through the casing «’.
N4 AP | .' £ 41 I S L ?
F'o the end of the extension piston-rod ¢,

external to the outer end of the casing ¢, is

fixed a stock or holder, /i, for receiving and

holding the ¢hipping-tool ;, or other appli- :

ance, as the case may be.

In the outer open end of the eylindrical
chamber or cavity d in the piston 0 and rod
¢ 1s fitted and fixed a cylindrical fanged tube
or sleeve, 5, which is flush at ite outer end
with the outer side of the piston b, and ex-
tends a certain distance within the chamber .

Into the inner end portion of the tube or
sleeve 7 projeets the outer diametrically-re-
duaced end portion of a evlindrical distribu-
tion-valve, &, which, to the extent of that POoY-
tion of its length heyvond the shoulder of its
reduced end, is fitted to and capable of recip-
rocation within the chamber d, and is formed
with a longitudinal central supply-passage, [,
extending from its outer open end, inclosed

by the tube or sleeve 7 to a suitable distance

- theretfrom,one ormore inlet-passages, i, being

45

55

bo

035

formed near the inner closed end of the sup-

ply-passage [ through the wall of the distribu-
tion-valve A, and communicating with an an-

nular space, m/, formed by a circumferential
‘recess 1 the interior surface of the chamber
t in conjunetion with the circumferential s

face of the distribution-valve J-. |
nn* are inlet-passages leading to the e¢ham-

‘Dber d, through the wall of the latte 1, from the
outside of the tubular piston-rod .

0 1s an inlet-passage extending from {he

outside of the tubular piston-rod ¢ beyond the
inlet-passages 72, through the wall of the tubu-

lar piston-rod ¢, and through the inner end of |

the chamber «, with which it communicates
behind the distribution-valve £; and p is an
outlet-passage extending from the side of the
chamber «, at a suitable distance from the in-

ner end of the latter, through the tubular

piston-rod ¢, to the outside of the latter to-
ward 1ts inner end.

G g are exhaust-passages extending from the
interior of the tube or sleeve j through the

of

39%7.166

wall of and surrounding thelatter, and thence
longitudinally through the inner portion of
the piston 0, as indicated by dotted lines in
Figs. 1 and 10, and tubular piston-rod ¢, to 2
circumferential recess, ¢/, formed on the out-
side of the rod ¢ toward its inner end he yond
the outlet-passage p, by which arran gement
the inner end of the tubular piston-rod ¢ is
closed for the purpose of cushioning the piston
0 and rod ¢ at the termination of their inner

stroke, as hereinafter more particularly re-

ferred to. |

¢° 1s an exhaust-passage openin g from the
small portion of the evlinder a into the ex-
ternal atmosphere. |

Steam or other motive fluid is admitted to
the engine through the inlet-passage », which
opens into the cylinder ¢ at the inner end of
its larger portion, and is provided at its mouth

- with a soitable valve (not shown) for control-

ling the pressure. , |

In operation, the parts beingin the position
seen 1n Kig. 1, the operator locates the ma-
chine by means of its handle s and wheels /
into the desired position for the work, and

admits steam or other motive fluid throu oh

the inlet-passage + into the eylinder ¢ on the
inner side of the piston b, as indicated by the
arrows, where, circulating around the tubular
piston-rod ¢, it passes through the inlet-pas-
sages 11, annular spacen’, and in let-passages
m into the central supply-passage, [, of the

distribution-valve &, and through the tube or

sleeve ) totheouterside of the piston b, whicl,
with the tubular piston-rod ¢, is thereby foreed
toward the inner closed end of the eylinder ¢,
and, carrying withrthem the extension p 15ton-
rod ¢” and stock or holder /i, causes the chi p-
ping-chisel ¢ to strike upon the material to he
dislodged.  Meanwhile the outlet-passage s
on reaching the exhaust-passage ¢® throu ah

- the wall of the small portion of the eylinder

«, and the inlet-passages n, 7% and o enterin o
the same part of the cylinder ¢, and being

‘thereby closed to the ingress of steam, the

steam which was behind and held the distri-
bution-valve k in its outward position is ex-
hausted through the passages » and ¢° and
allows the distribution-valve & to e forced
toward the inner end of its ehamber (, S0 as
to close the inlet-passages n 72 and the reby
prevent the subsequent entrance of live steam
to the central supply-passage, I.  As the dis-
tribution-valve & is approachin @ the end of
its travel, it closes the mouth of the outlet-
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passage p, so that the steam then occupying -

the space between the distributi on-valve &
and the inner end of the chamber «, and that
contained in the inlet-passage o, 1iot bein o

able to esceape, is compressed and acts ag a

cushion to the distribution-valve J in fer-

minating its stroke. To render this cusli-

loning more positive, the inner end of the
distribution-valve L may be formed with g
projecting piece, u, which enters and closes
the mouth of the passage o as the valve % is
near the end of its stroke, and thereby con-
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fines the cushioning to the layer of steam im-

prisoned at the inner end of the chamber d,

which positively prevents the distribution-

valve & from striking and jarring against the
chamber d thereat. In a similar manner the
inner end of the tubular piston-rod ¢, on ap-
proaching the corresponding end of its stroke

in the eylinder «, closes the exhaust-passage

¢ through the side of the eylinder a, and the
air thereafter confined in the latter between
its inner closed end at the casing ¢’ and the
tubular piston-rod ¢ is compressed and acts

“as a cushion to the piston & and rod ¢ when

ferminating their stroke.

To prevent the accidental outward stroke
of the distribution-valve %k in the chamber d
during the return-stroke of the piston 0, a
slight backward or inward pressure 1s im-

parted to the valve & by small inlet-passages
¢, which are located at or near to the inner

side of the piston b and open from the out-
side of and through the wall of the tubular
piston-rod ¢ into the chamber d between the
shoulder of the valve & and the inner end ot

‘the tube or sleeve j. Simultaneously by the

inward movement of the distribution-valve
k its outer reduced end uncovers the exhaust-

passages p, through which and through the

circumferential recess ¢’ around the inner
end portion of the tubular piston-rod c the
steam from the outer side of the piston b is
exhausted through the passage ¢* into the
atmosphere, and the steam contained in the
cylinder ¢ on the inner side of the piston b
presses upon the annular surface of the lat-
ter, and thereby forces the piston b, with the
tubular piston-rod ¢, toward the outer end of

the cylinder «, or so as to withdraw the chisel .

¢ from the material until the inlet-passage o
passes just beyond the outer end of the small
portion of the eylinder a into the larger por-

tion of the latter, when the steam from the :

space on the inner side of the piston { enters
the passage o and forces the distribution-
valve &k outward to its original position, or
with the shoulder of its reduced end bearing
against the inner end of the tube or sleeve 7

thereby again opening communication be-

tween the inlet-passages nm/ m for admitting
the steam to the outer side of the piston b and
to the passage n* for supporting the distribu-

tion-valve % in the outward position while
“the piston b is performing its return-stroke.
By the use of the extended piston-rod ¢’,
valve I to be loreed toward the inner end of
its ehamber , which causes the steam pre-

ouided at both ends of the long cylindrical
casing «’, combined with the cushioning of
the tubular piston-rod ¢ and distribution-
valve % at the termination of the percussive
stroke, greater steadiness and precision ot ac-
tion are imparted to the piston 0 and 1ts ap-
pendages, with less jar and liability to break-
age of the partshitherto produced by the blow
of the chisel. |

The above description applies to the nox-
mal operation of the machine with the piston
and its appendages making a full stroke in

the cylinder; but in practice it is found de- ;

~ameters
length of the first noteh around the valve w

sirable to shorten the stroke of the piston for
producing short and rapid blows ot the chisel
against the material to be dislodged.

To this end there are formed, through the
wall of the eylinder a, at the lowest or other
convenient part of its small portion between

3

70

the inner end of the larger portion and the

main exhaust-passage ¢* (see Fig. 1,) supple-
mental ports or passages 12 3 45, (more or
less,) which are in line with each other at

suitable distances apart and with the outlet-

passage p from the chamber d, containing the
distribution-valve k. Thesc ports or passages
1 2 3 45 open from the eylinder ¢ into a cylin-
drical chamber, v, formed longitudinally in

the wall of the cylinder «, and within the

chamber v is fitted a long cylindrical valve,
we, to which is attached an operating-spindle,
w’, extending to the outer end of the machine
and provided thereat with a suitable handle,
w2 The wall of the valve w is cut awayin a
series of successive notches or spaces equal
in number to the ports 1 2 3 45, and corre-
sponding in length, respectively, with the
arithmetical progressive additions of their di-

_that is to say, the circumferential

will be that due to the diameter and neces-
sary cover of port 1, the second noteh that
due to port 1 plus port 2, the third notch to
port 1 pius 2 plus 3,and so on throughout the
entire series, so that during a complete revo-
lution of the valve w the ports 1 2 8 4 5 may
be successively or simultaneously opened or

closed at pleasure from the cylinder ¢ to the

interior of the valve 2w and its chamber 2,
which communicates at one end with the ex-
ternal atmosphere.

Ag seen in Figs. 1, 2, and 7, the position of

the valve w is so that its first noteh or space.

is opposite to port 1 and its other spaces in
the various relative positions to the ports 2,
3.4, and 3, as seen, respectively, in Kigs. 5,4,
5, and 6—that is to say, the entire series oL
ports 123 45 ave open, and establish commu-
nication from the eylinder a,through the valve
w and its chamber 2, to the external atmos-
phere. This being so, and the piston b per-
forming its inner stroke, as soon as the mouth
of the outlet-passage p in the tubular piston-
rod ¢ arrives opposite to port 1 the steam
which was behind and held the distribution-

valve L in its outward position is exhausted

throngh port 1 and dllows the distribution-

viously pressing on the outer side of the pis-
ton U to be exhansted through port 2, and the
movement of the piston b thereby reversed in
precisely the same manner as 1f the passage
» had Dbeen permitied to complete its full

travel and exhaust through the ordinary pas-

sage, ¢°. By this means the stroke of the

piston b is shortened to the extent of the

distanece between port 1 and the passage g~
In a similar manner by partially rotating the
valve w by the spindle w” and handle w* to
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the left hand the port 1 is closed by the wall |

of the valve w, the other ports, 2, 3, 4, and 5 re-
maining open, so that the passage p of the rod
¢ does not exhaust until arriving opposite
port 2, which shortens the stroke of the pis-
ton & to the extent of the distance between
port 2 and the exhaust-passage ¢* and so on,
by suceessive partial rotations the ports 3, 4,
and 5 may be successively opened or closed to
the passage p, the ports meanwhile between
that exposed to the passage p, for shortening
the piston-stroke, and port 1 remaining c¢losed
by the wall of the valve w, which on a com-
plete revolution ecloses the entire series of
ports 125 4 5.

In the modm(*allon of this part UI my in-
vention, as seen in Figs. 10 and 11, In lieu of
exhausting the steam, as doacubed 1ts press-

= ————

ure is utilized for shortening the strole of the

piston 6. For this purpose the cylindrical
valve y 1s fitted within the chamber 2z adja-
cent to the ports 1 2 5 4 5 and closed at both
ends. Throngli the wall of and opening from
the larger portion of the eylinder a at its in-

ner end is a passage, O, which communicates |
alve y and chamber

with the interior of the
z, the valve y being similar 1in construction to
the alve 20 in IFig. 1, except that the ports 1
2245 and the correspondmn notches or spaces
in the valve ¢ J are 1n reverse order, and that
the ports 1, 2, 3, 4, and 5 are in line with the
mouth of the 1.11letr-p.:1$bage 0, which commu-
nicates with the chamber d behind the distri-
bution-valve £, in lieu of with the passage p,

as n KFig. 1.
The IJOhlU()l‘l of Lhe valve 4 as seen 1n I1 1958,

10 and 11 is so that theports 12 3 45 are open

40

to the ehamber z. As soon, therefore, as the
mouth of the inlet-passage o, during the outer
stroke of the piston b, arrives opposite to port
1, the steam coming from the larger portion

~of the eylinder ¢ through the passage b’ passes

through port 1 and passage o and, foreing the
distribution - valve £ outward, reverses the
movement of the piston b in the same manner

‘as if the passage o had traveled to its full ex-

tent to the inner end ot the larger portion of

- the ceylinder «, for receiving the pressure in

55

6o

portion of the eylinder «.

sages 1 and ¢, respectively,

making a full stiroke; or, in other words, the
stroke of the piston b is thereby shortened to
the extent of the distance between port 1 and
the commencement orinner end of the larger
By successive par-
tial rotations of the valve iy the ports 2 3 £ 5
may be successively closed, or all elosed S1-
multaneously, as with the arrangement in

'blﬂ 1.

I claim—

1. The combination of a cvlinder, a, a piston,
b, fitting therein, a tubular 1}1‘:,1011 rod, ¢,
formed on or secured to sawd piston and pro-
vided with separate inlet and exhaust pas-
saldl passages ¢

~communicating with a circumferential recess

397,166

or passage, ¢’, on the inner end portion of the
piston-rod ¢, a distribution-valve, £, fitting
within a chamber or cavity, , in said piston-
rod and having a central supply-passage, /,
extending from its open end to lateral ports
m, and annular passage m/ adjacent to the
inner end of the chamber d, the ports m andl
passages [ m” being so arranged as to commu-
nicate alternately with the said inlet and ex-
haust passages n and ¢ ¢/, inlet-passages n°in
the tubular piston-rod ¢ communicating with
the chamber d between itsinner end and the
corresponding end of the distribution-valve £,
an inlet-passage,o, in the piston-rod ¢, opening
into the chamberd atitsinner end behind the
distribution-valve &, and an exhaust-passage
1, leading from the side of the chamber « and

through the piston-rod ¢ to the outside of the

latter, an exhaust-passage, ¢ in the cylinder
a,and inlet-passages @ in the piston-rod ¢, comn-
municating with the chamber d above the
upper shoulder of the distribution-valve %
when in its extreme inner position, the whole
operating to hold, reverse, and cushion the
distribution-valve kat the proper times and so

govern the supply and exhaust of motive fluid

to and from the piston 6 and distribution-
valve &, substantially asshown and deseribed.

2. The combination of the distribution-
V&lve, k, having a projection, u, with the inlet-
passage o, substantially as shown, and for the

| purpose debembed

The combination of cylinder a, piston 0,
and tubular piston-rod ¢, closed at its inner
end, and extension 'piston—rod ¢’, with eylin-
drical casing ¢’ closing the inner end of cyl-
inder a, for cushioning the tubular piston-rod
¢, substantially as shown and described.

4. The combination of tube or casing ¢’ and

-extension piston-rod ¢’ with packing-strips 7,

substantially as shown, and for the purpose
described.
- 5. The combination of exhaust ports or
passages and valve w with the outlet and
exhaust passages from piston and piston-rod,
substantially as Shown, and for the purpose
described. |

6. The combination of exhaust ports or
passages and valve w with the outlet-passage
p, and exhaust-passages ¢ ¢’ from piston b
and piston-rod ¢, substantially as shown, and
for the purpose described.

7. The combination of inlet ports or pas-

sages and valve vy with outlet-passage from

cylinder and 1nlet-passage in piston-rod, sub-
stantially as shown, and for the purpose de-

scribed. | _ |
In tec:tlmong whereotf I have affixed my sig-

- nature, in presence of two witnesses, 1]115 16‘[11

day of Alwust 1888.
GUSTAV A, BARTH.
Withesses: |
PAUL BAKEWELL,
RENE BAKEWELL.
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