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UNITED | STATES

PateNT, OFFICE.

- BENJAMIN BRAZELLE, OF ST. LOUIS, MISSOURL

H

xDI"REC‘T-AC’T‘ING ENGINE.

SPECIFICATION formmg part of Letters Patent No. 284,173, dated September 4 1883.
Apphcatlon ﬁled June 8 1883.. (No model.) :

- To all whom it may co_ncern: ‘
- Be it known.that I, BENJAMIN BRAZELLE,
of St. Louis, in’the county: of St. Louis. and
State.of Missouri; have invented: certain new

5 and useful Improvements in: Direct-Acting

~ Steam -or: Preumatic Engines, of which im-
provements thé following is-a specification. |
"My invention:is an improvement upon that
for, which Tietters Patent of the United States,
1o No.:271,781, . were. granted and issued to me
--under date of February 6,-1883;and its object
_i§ to simplify and: perfect the construction and,
o operatlon of an engine of the character of that
~..setforth in said- Letteérs Patent, and to render.
.15 the . same - more’ conveniently: and: desirably

adaptable touseinthe operationsof chipping; |

" calking, Tiveting, stone-cutting, and the like.
.. 'To these ends:my improvements consist in -
... certain. novel devices ‘and  combinations em-
. 20’ braeing .4 tubular piston-rod prowded with
" inlet and discharge passages, a_ distribution-
valve adapted to reciprocate. Within said. Ppis-!
ton-rod; a’ hammer-head fitting: in and: con-
“nected removablyto said-piston-rod, a regulat- .
t.oi25  ing or controlling valve crovermnwthe supply of
., operating-fluid tothe plston, 2 eylmdncal han-
‘dle and internal spring for operating the regu--
latmg valve, and aremovablestock.ortool eas-:
< ing fitting upon the cylinder and’ carrying a
.o cutting, riveting, or.othertool.: The1mpr0ve-‘
. ments claimed are herelnaftex more fully set
forth. )
.. In the accompanymg drawmds Flgures 1
. and 2 are vertical longitudinal “central gec-
35.tiong through a direct- actmv engine embody-
- ing my invention and adapted to.operate as a'

- chipping- machine, the pistons being shown 4t
~the upper and the: lower extremltles of their
stroke, respectively; Figs. 8 and 4, transverse
sections through the same af the llnes z 2-and
_yy, respectively, of Fig. 1; Fig.-5, a vertical
_trangverse section through the cap and handle
..~ detached, and Flﬂ‘ 6 aview in elevatlou of the
‘ regulatmo-valve

The cylinder A: of the machlne is b01 ed out
concentrically to: two different. diameters, its:
-larger-and smaller bores extending in oppo-
-site directions from:a point at or near the mid-
dle of its length, and corresponding, respect-
ively, with the diameters of its piston B and of
tatubular plston-rod B/, formed- in one plece

Wlth‘OI' secured tothe piston. .~ The piston-rod
B’ is bored out centrally to provide a eylindri-
cal chest or cavity, b°, extending from its lower
end to or slightly within the piston B, said 55
cavity communicating, by an inletr passage, o5,
formed in the piston, with the eylinder A above ‘
said piston, and commumca’omg, by oneormore .
inlet-passages, ¥, formed  in the piston-rod ab
such portion of its length -as will’ eorrespond 60
to the friction of the stroke atwhich it is de:
sired tocut off the supply of steamor air

 which operates the piston, with the cylinder
A below said piston. -An-inlet-passage, v’

also.extends from the cavity b* to the outside of 65
the piston:rod, below the passage b'; and alon-
gitudinal -exhaust-passage, b’,.(one .or more,)

extends from the lower end of the piston-rod

to the cavity b® at a point adjacent to-the pis-
ton. A eentral hub-or: boss; b, formed upon 7o
the piston fits within:a cmrespondlnw cylin-
drical recess, o’ in the cap or cover A* of the
cylinder, when' the -piston -is at the npper ex-
tremity of its stroke:. A eylindrical distribu-

tion-valve, C, having a central supply passage, 75
¢; extending from its top for the major portion

‘of its:length, is fitted neatly within the cavity &

| ‘of . the plS’GO]l‘ -rod,its supply passage ¢ com-

mumeatmg by ports ¢*with an annularrecess,

¢, in-its’ periphery. . The: lower end of the 8o .
‘cavity ¢ is closed by a removable hammer: .

stock, G, carrying ahammer, G, upon its outer
end and fitting accurately Wlbhm the cavity.
- A balanced regulating or.controlling valve,
D, formed of two. cyhndrlcal pistonsunited by 85
an intermediate stem, is fitted within a valve-

casing, A’,formed upon the cylinder A, and a

" supply- plpe, @, to. which -may be eonnected a
‘flexible pipe f01 conveying steamor air to.the:
‘magcliine, is secured to a nozzle, o', upon the go
;casing, the inner opening of said nozzle being

uncoyered to a. greater or less degree, as re-
quired, by proper movements of the regulat-

ing-valve as governed by the operator.. Such =~
\movements are effected, as required, by means g5

of.a tubular cvllndrleal handle, D which is
fitted to rotate at one end upon a pin or bolt,

-e, passing through standards ¢’ upon the cap
or.cover A’ of the eyhnder A; and at the other ‘
upon a.cylindrical block, ¢, attached'to one of 100 .
‘said standards. An alm, d having a disk, &,

.at its outer end, isformed upon the controlhn(r-

-
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- valve D, the disk ¢ having a longitudinal slot,

5

-controlling-valve.

d?, through which the bolf; e passes freely, and
a transverse slot, d’, into which enters a pin,
¢€*, upon the adj aoent end of the handle E. Ro-

tatlon of the handle B in one or the other di-
rection will consequently impart longitudinal
movement in a corresponding degree to the
A helical spring, ¢, is se-
cured at one end totheblock ¢, and, surround-

" ing the bolt ¢, bears at its opposite end against

a stop or shoulder, ¢!, on the handle E, the ac-
tion of said spring being to maintain the con-

* trolling-valve Dinitslowest position, in which
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it completely closes the opening of the inlet-
nozzle a/, except when the handle is turned
by the operatm in the opposite direction, and
held in such position as to cause the valve D
to uncover the inlet- openlncr to the extent re-
quired.

The cylinder A is counterbored or formed
of greater infernal diameter at and adjacent
to its lower end, which is entirely open, and a
cylindrical tool stock or handle, I, having a
chisel, riveting-hammer, or other suitable tool,
¥, formed upon or secured to its lower end, s
fitted easily around the periphery of the cyl
inder A. An exhaust-outlet, /7, is formed in
the lower end of the tool- stock, and its upper
end rests against a shoulder on the cylinder.
In this instance the chisel IV is secured to the
stock by a key or cotter, f, and as the stock is
readily insertible on and removable from the
cylinder, any desired number of stocks with
their attached tools may be provided for each
machine, so as to admit of grinding, repairs,
or desired changes of tools to be made with-
out interfering w1th the use of the remaining
mechanism.

It will be obvious that in the adaptation of
the engine to use as & pump or stamp, or in
other applications of the reciprocating move-
ment of its piston, the controlling-valve and
its operating devices and the tool-stock will
be_dispensed with, and proper connections,
which do not constltute part of my invention,
must be made to the piston-rod.

In operation, the parts being in the posi-
tions shown in Fig. 1, the operator holds the

- ‘machine in desired position upon the work,
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applying one hand to the tool-stock F and the
other to the handle I of the controlling-valve,
through which he regulates, from time o ) time,

as 1equued the supply of steam or air ad-

mitted through the pipe . The operating-

fluid which enters the valve-casing A’ between
the heads of the regulating-valve D passes
through the port ¢® into the cylinder A, and a
portion of it thence passes through the pas-
sage b* into the cavity §° beneath the distribu-
tion-valve D, elevating said valve and main-
taining it in such elevated position through-
out the downward stroke of the piston, the
passage b° being closed by the smaller bote of
the ¢ylinder A as the piston-rod moves down-

ward therein. Communication being, by the

elevation of the distribution-valve, opened be-

tween the cylinder A and the distribution-
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valve C through the passage &', steam or air
passes through said passage and through the
passages ¢, ¢, and 0° to the upper side of the
Ppiston and effeets the downward stroke there-

70

of, in the course of which the supply will be

cut off as the passage &’ enters the smaller
bore of the cylinder, the location of said pas-
sage governing the deou ee of expansion. The
f01ce of the blow s’muck by the hammer G
upon the chisel F’is proportionate to the sup-

plyas regulated by the valve D. At the termi-
nation of the downward stroke the air orsteam
inelosed within the cavity 0® below the distri-
bution-valve C escapes therefrom through the
passage %, which is uncovered by entering the
counterbore at the lower end of the cylinder
A, and the distribution -valve C is forced
downward by the pressure above it into the
position shown in Fig. 2, uncovering the up-
per end of the exhaust- -passage b*, and the
steam or air which has effected the downward
stroke escapes through the passage b* and ex-
haust-opening 1. The upward stroke is ef-

fected by the steam or air within the cylinder-

acting upon the lower and smaller area of the
piston,” pressure having been removed, as
stated, from its upper side. The upward
stroke will, as is desirable, be made at aslower
rate of speed than the downward stroke, and
the piston will be cushioned at its termina-
tion by the entrance of the boss b into the re-
cess a’.

Among the special advantages of my im-
provements are simplicity and cheapness in
the construction of the machine, and the pre-
sentation of such convenient and effective fa-
cilities for operation as enable the operator to
guide and govern its movements with accu-
racy and dispateh, and without undue fatigue
or discomfort.
hammer and cutting:tool may be attached and
detached further contributes to its. practical
efficiency.

I am aware that a distribution-valve lo-
cated within a piston and operated by the
momentum imparted to it by the movement of
the piston has been heretofore known, and
such therefore I do not claim.

I claim as my invention and desire tosecure

by Letters Patent—

1. The combination of a cyhndel a piston
fitting therein, a tubular piston-rod formed on
or secured to said piston and provided with
inlet and exhaust passages, and a distribution-
valve fitting -within said piston-rod, said valve

The readiness with which the-
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having a longltudmal passage extendlng from .

one ofi its ends to alateral port or ports adjacent
to its opposite end, the passage and port be-
ing adapted to communicate alternately with
the inlet and outlet passages of the piston-rod,
and to thereby govern the snpply and exhaust
of motive fluid to and from the 1)1st0n, sub-
stantially as set forth.

2. The combination, substantially as set
forth, of a eylinder which is bored out to dif-
ferent diameters for different portions of its
length, a piston fitting the larger diameter of
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said cylinder and secured upon a tubular rod

~having inlet and exhaust passages; a distribu-

“‘from the larger to the smaller bore of ‘the.

10

tion-valve adapted. to reciprocate within said
rod, and a lateral inlet-passage formed in said

rod and so located as to.cub off the supply of

operating-fluid from the internal distribution-
valve and piston in the traverse of the.rod

eylinder.
3. The combmatlon, substantlally as, ' set

forth, of a cylinder bored out to. different

dlameters at different portions of its length,
and having a recessor counterbore at the outer
end of its smaller bore, a piston fitting the
larger bore of said cylinder and connected to
atubular rod having inletand exhaust passages

and fitting the smaller bore, a' distribution-

20

valve ﬁttmcr within a 10ng1tud1na1 recess in.

said rod, and a lateral passage communicat-

ing with’ said recess and adapted to act as an

inlet thereto when communicating with the

-larger bore of the cylinder, and an outlet there-

~from-when communicating with the counter-

L2585
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bore. .. .
4. The - combination, - substantially as. set

. forth, of a cylinder, a piston and rod working

therein, a distribution-valve, and aregulating

.or controlling ‘valve governing the supply of

operating- Afluid to the chstrlbutlon-valve and
actuated by a handle which is movable axnﬂly
about a line at right angles to the traverse of
the piston. .

/5. The combination, substantially as set
forth of a'cylinder, a hollow handle movable

n. bearlnvs on standards connected. to theicap
or cover of the eylinder a regulating-valve

coupled to said hollow handle, and a spring lo-
cated within said handle and bearing at one end

‘against a stop thereon, and at the other against

an abutment fixed. relatively to the bearmgs
thereof.

6. The combination, substantially as. set
forth, of a cylinder, a piston and rod working
therem, a hammer connected to said piston-
rod, and a cutting or striking tool connected
to a tool stock or casing fitting around the
periphery of the cylinder, and adwpted to serve
as a handle for the oper ator.
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7. The combination, substantially as set

forth, of a cylinder, a piston and rod working
therem, a hammer connected to said plston
rod,a handle connected at right angles to said
cyhnder ad]acent to one of its ends, and atool
stock or easing fitting around said cylmdel
adjacent to 1ts opposite end and carrymg a
cutting or striking tool.

8. The combination, substantially as set
forth, of a cutting or striking tool and a tubu-
lar tool stock or.casing connected thereto, and
adapted to fit around the periphery of a di-
rect-acting stéam or pneumatic cylinder.

9. The' combination, substantially as set

SO
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forth, of a piston, a tubular piston-rod con-. -

ne«‘ted thereto, a distribution-valve fitting.in
a longitudinal Tecess in said piston-rod, anda
hammer secared to a stock ﬁttmo" into one end
of sald piston-rod.

| BENJ. BRAZE’LLE. '

Witnesses:
J. SNOWDEN BELL,
Tros. D. COTTMAN.
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