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Lo all whom @& may concern: =~

- Be-it known that I, FREDERIC A. HATL-
SEY, formerly of West New Brighton, New
York, now a resident of the city of New York,

in the county and State of New York, have

1nvented a new and useful Improvement in
Steam Rock-Drills and Analogous Machines,
of which the following is a specification, refer-

ence being made to blle'&ccumpunying draw-

Ings, forming part of the same.

The work done by this class of machines is
the striking of a succession of blows by a re-
ciprocating piston actuated by steam, com-
pressed air, or other elastic fluid, (which in this
specification I shall comprehend under the

~ term “‘steam.’’) The efficiency of these ma-
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50 Figs. 3, 4, 5, and 6 are longitudinal sections

chines is in proportion to the force and rap-
1dity of the blows struck. -
1t 1s the object of my present invention to

secure the utmost practicable efficiency by the

most economical use of the steam. This ob-

ject I endeavor to attain by the co-operation

1n the same machine of means for using steam
expansively and for diminishing the cushion
In the working-stroke of the piston, which,

n these machines as heretofore constructed,
results from the premature introduction of

steam to the cylinder as the piston approaches
the termination of its longer workin g-strokes,
the length of the strokes of the piston being, as
1sknown, subjectto variation. Ishall describe
a complete working steam rock-drill in all its
parts; but Ido not intend to claim here the de-
vices or methods for attaining either of the
above-named results separately, each sepa-
rately beingthesubject-matterofanap plication
for a patent which I file in the Patent Office si-

multaneously herewith, my present claims be-

g 1ntended to be limited to the combination
in the same machine of devices or methods for
simultaneously attaining both of said objects,

whereby the advantage gained by obviating
the cushioning of the piston in its downward
stroke compensates for the diminished torce

of 1ts blow due to the use of steam expansively.
The accompanying drawings represent a

rock-drill embodying my invention, in which

Figure lis a side elevation. Tig. 2 is a trans-
verse section through the line # x on TFig. 4.

taken through the Iine ¥ ¥ on Tig. 2,

|

spectively showing the piston in elevation in
various positions. Tor clearness of illustra-
tion, the lower portions of Figs. 3, 4, 5, and 6
represent, as in a vertical plane, that portion
of the line y  which extends obliquely up-

ward from the center of the cylinder, and then

horizontally outward through the nozzle,
which is for connection with the steam-pipe.
Fig. 7 illustrates a modification in the forms
of the valve and in the arrangement of the
steani-passages from the cylinder to the valve-
chest, which permits the employment of a pis-
ton-valve having bubt one circamferential
groove. Fig. 8 is a modification showing an
arrangement of steam-passages adapted for
the employment of a piston-valve having three
circumferential grooves. = N

A 18 the cylinder, and B the piston, which

1s elongated sufficiently to afford a steam-cham-

ber in its middle portion, and also to perform
the of
inafter described.

C is the piston-rod, which carries the driil
or other tool. The middle portion of the pis-

ton is circumferentially grooved, and the an-

nular space between the grooved portion and

the wall of the cylinder serves as a steam-

ciiest to receive steam through the nozzle E,
which projects from the side of the cylinder,

-as shown in-the drawings, |

- I isavalve-chest, connected to the cylinder,
as shown; and G is a valve-piston fitted to
work in said chest, the said valve - piston
being actuated by steam introduced into said

-alve-chest through ports leading from the
steam-chest . This piston-valve is also cir-
camterentially grooved, forming spaces g and

g between the walls of the chest. The inte-
rior of the chest is also circumferentially

grooved, forming annular spaces ¢* ¢° ¢° g'.

The cylindrical portions remaining after the
sald grooves are formed constitute valve-seats,
with which the cylindrical portions of the
valve form steam-tieht joints. |

¢ 1s the exhaust-port from the valve-cham-
ber. _ - | .
¢ 18 the 1nlet-port to the lower end of the

cylinder, opening from the valve-chest, and it

serves aiso as the exhaust-port.

- 1t 18 the inlet-port to the upper end of the
-Te- | eylinder, opening into a branch passage, 7/,

1ce of governing the steam-ports, here-

53

6o

70

SO

g0

100



22 and I are passages leading drom the m,l

i ?Yﬂh e-chest by the inlet-ports to the cylinder.

mﬂm

~ islocated 1‘3‘1"11‘ ely to the piston as shownim

~the drawings, so that it will be uncovered tor |
EERREEE R Mle ‘1(111112:"41011 of Stmm {rom the steam- ehebig
I at'the mowment when: the piston reaches the
limit of the shortest downward or working:
stroke whicl in practice it/1s intendet to: beé
?permltteﬂ to mmlw, as infended to be repre- |
This passage is: constricted:
or made of 101*’&1\ elvy small: cm“; area or ¢on-:
ducting mpfwm Whemm there
termm'lte ‘delay between the! mlcwumﬂ of
the passage by the piston and the tmnsmls-e
sion through it of sufficient steam to fshlft the
valve to open tho mlet port to thie lower: end
of theeylinder,:
tively to the piston as shown in the drawings,
so that the piston in its upwardd: 111@?(3111@11‘&;
will elose said p%&aﬂe and cutioft the steany
from the lower end of the eylinder before the .
piston reaehes the 1imit of said upwardmove- :
ment, for'the purpose of using the steam ex- |

,semed 111 I‘in

~alve-cliest

valve-chest.

The: passage 1 islocated rela-

'”?:p'm%lvely in the: lower end: of the cylinder.

4.0
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The location of said port may be such as to
cut off the steam during any part of the up-
ward movement of the piston to usethe steam
expansively to any extent that may bedesired.

I find 1t plefemhle to cut off at about hall-
stroke. So, also, the port 77 may be located
relatively to the piston, so as to cut oft the
steam to the upper end of the eylinder in the
downward movement of the piston preferably
at about half-stroke. 'Thus the steam may be
used expansively at either or both ends of the
cylinder. The aperture II” is the exhaust-

port for the upper end of the eylinder, open-
ing directly through its wall. This 1s gov-

erned by the 1)1531011, and located as <:11(m n 1n
the drawings, where it will be uncover edd when
the piston veaches the limit of the shortest
practical working-stroke at or about the same
time that the passage 1s uncovered.

The operation of the machine is as follows:

Conimencing with the parts in the positions
shown in Fige. 3, with the piston at the limait
of 1its louﬂeqt practical downward or working
stroke, with the port ¢ uncovered and the
valve shifted to admit steam to the lower end
of the cylinder, the exhaust-port I open, and

- the communication cut off between passage 7’

h
tn

and 7/, the piston will now be started on its
upward stroke, and will Close the exhaust-port
H’ and the inlet-port e as ‘soon as it passes

& is the exhaust-portirom the lower end of
| TFrom the upper end of the:
- valve-chest the steam exhausts thr ough I’ .Lmdg
. i 1111:0 thie upper end, 11, of the cvlmder? NER RN

o edsian 1nlet-port emnmmnmtmﬁ Detw een;
SEREREE R ?Lhe Stef"am chest Ii mld {lhe lower end ol the |
The inner mouth of this passage |

ill be a de-?

fgg.ﬁgo.ﬂﬂ.ffffﬁiﬁiﬁﬁff

“which commummtes hetween the: uppel eml ! the point of the limit
gof the valve-chest and the cylinder. o

'_-

;111der to the valve-chest, whwh communiecate |
bebween snid valve-chest and steam-ehest 13, |
- for the introduction of steam to the v alve- |
o chest, from which it is distributed from: the

i

end oi the cvhnder '

XY lmder o arrest: ;
| its downward strok RUNIREEE N
ward stroke havi mﬂ uncweled the exhaust-
PARSALC &, after ll‘wmﬂ closed the inlet-pas- .
8Age ¢ tl:xe fqtmm will he pmtnﬂlg exhausted . . .
| from the lower end of the valve-chest into the . ﬁ
8o

écvhndu
Piston 11:;1;3 closed the lower mouth of 7%, fra'}m
mmch pomt Lhe %te*ml will act e\pfmsn"el} 1 .
the upper end of “the: whndvr until the, ]}I&iou

| ;uncm Crs the exh

downward stroke.

open, steam will: e _
ho plston and 11’1]1’)01 it-in
The piston inits: up-

lower end of the eylinder, in which steam is
expandm o as stated.

fmd thus will: eommue mltll the

105t p{}lt 11,

Referring

agail

L'inlet:port to the: lower end of the cghndeljé 00 1

which ghall be brought into: Op{mmml as.soon .o

as the piston reaches the limit of the shortest:

downward stroke whiely in: practice it is in- .

| tended to be permitted tomakes but if at tlus@ R
105

o

yoint the steam is actually adnutted then in
makinge longer strokes the incoming steam
will qc[ as a cu&,hlon to impede the plston and’
lessen the force of the blow of the tool actu-
ated by it. DBy constricting the said passage

¢ and locating it relatively to the piston as
deseubed while means are thus provided

of its shortest practical.
Then it will close the pas-.
| sagel, 1]_111% C‘Llﬂl]]ﬂ" 0[1 the steam from thelower:
W hen the 1}1%t011 reaches.
the position shown in Fig. 3, the port h being:
wter tlte upper end of the,

T lml a5 SOOI a8 the: pas-
sage I is opened, steam at full pressure will
e }ntr{}duce(l to the upper end of the valve-
chest from the qte*’un chest 1 ther Lb} %lufbmg, .
;t]:u_, val? and opumw cenmmme%mnh(,,twgul 85
the passages i and A/, s0: that when the piston
closes the lower m(mt vof the passagel/ steam -
will: be: conducted Imm th(, steam- eh{:%t L,
through 72, 1/, and I, to the upper end of’ the .

in to the. eomt] 10L0d mlet 1)@1L;
| JL f-shoultl be observed that in: ﬂns class of
;maclunea when the length of the stroke of .
the 1”31%011 is subject to: Yuntmn it is neces-
sary to provide means for the opening of the
100,

11O

which \\111 insare the introduction of the

steam DLy the time the piston has reached the
limit of its longest practical w orking-stroke,
the 1ntr odm,mou will be delayed, after the
opening of the said passage, at tho point of
the termination of the shortest stroke of the
piston until it has had time to make any
longer strokes, as a little time will be 1eqm1ed
foter the 1)01t ¢ is opened for sufficient steam
to be transmitted through it to overcome the
friction and inertia of the valve and shift 1t to
open the passage .  Jtisevident that in order
to accomplish this purpose a certain propor-
tion must be observed between the size or con-
ducting capacity of the constricted port ¢ and
the dnmetel weight, and length of stroke of
the valve, m}d Lhe veloeity of the piston, and
the difference between the shortest and long-
est practical working-strokes.

The following 18 ¢ “statement of the pPLropor-
tions which are found to give satisfactory re-
sults: In such a machine in which the diam-

eter of the pistonisthrecand one-cighthinches,

115
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~ the entire stroke Six and one-half inches, and | nication with the mductlon .port I. "When the

atter opening the port e one and three-quarter
inch, striking four hundred to four hundred |

~and twenty blows per minute under a pressure

IO

15

- ing-stroke upon steam prematurely admitted

of seventy pounds per square inch above the
~atmosphere, and the diameter of the valve is

one and a sixteenth inch, its welght seven-

teen ounces, and its stroke five- eln*hths of an

1nch, the dlameter of the passage e is about
five thlrty seconds of aninch. Now, it will be
observed that by the simple mo vement of the
main piston in its reciprocation and the recip-

rocating movement of a single valve, there is.

accomphshed the preventlon or dll]il]l’]lShll]ﬂ" of
the cushioning of the piston during its work-

to the cylinder; also, the working of steam ex-

- pansively at one or both ends of the cylinder,

20

- piston in its downward stroke.

25

and the utilizing of the energy expended in

propelling the plston 1n its upward movement
against the cushion by which its said upward
movement is arrested in assisting to propel the

I find that by
preventing the cushioning of the piston in its

downward stroke I can use steam expansively, |

as described, and obtain equal efficiency, and
the drill Wlll do as much work as when steam
at full stroke is used with the cushioning that

“necessarily takes places when steam is let 1nto

- that to which the steam is introduced. to shift

4C

the lower end of the cylinder at the termina-

tion of the shortest Ppractical stroke of the pis-
ton, thus economizing the use of steam. In

this specification by the “lower”’ end of the

cylinder I intend that end to which the piston
moves in making its working-stroke. The op-

posite end I call the “‘upper’”’ end. Similarly,
the ‘*lower’”’ end ofthe valve-chestand valveis

the valveto opentheinlet-passage to the lower
end of the cylinder, and the opposite end I call

the ‘* upper?’’ end.

45
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Modifications may be made in the induction-
passages and the form of the valve within the

spirit of my invention. Asillustrations I have

represented two such modifications in Figs. 7
and 8. As shown in Fig. 7, the valve G has
but one circumierential groove. The upper or

right-hand end of the valveislike that already

described; but the lower or left-hand end con-

sists of but one swell instead of two, being in

that 1espeet like the upper end. In the posi-

- tion shown the passage ¢ 18 1In communication

55
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with the exhaust 4/, as it is in Fig. 5. Com-
munication between 7 and the mduetwn port
1 is established, when the valve moves to the
right, by the leit hand end of the valve regis-

tering with the right-hand edge of the port b
cation in the

Fig. 8 represents a further modifi
valve,which consists in providing it with three
mrcumfel ential grooves, sothat each end of the
valve consists of two swells. The left-hand
end in this case is exactly the same as the one
first deseribed; but the right-hand end has two
swells instead of one. In the position in which
the parts are shown in Fig. 8§ the piston has
completed its working-stroke, the valve has
been reversed, and the p'lsswe ¢ 18 in commu-

double.
form of the orlgmal may be e::-:a,etly reversed— 105
‘that is, the left-hand end may be single and

piston has moved upward sufficiently to un-

cover the lower leg of the passage &, steam is 70

admitted from the steam-chest into the uppel
end of the valve-chest, the mouth of the up-

per leg of the. passaﬂ*e being at that time
covered by the elongated upper end of the pis-
"By the '-admiSsion-of steam through the 75

ton.
passage the valve is driven to the left and
establishes communication between theinduce-
tion-port 2* and the passage h, leading to the
upper end, H, of the eylinder. DBy this left-

hand movement of the valve, communication S0

18 also estabhshed betw een the. passage ¢ and

the exhaust ¢’

In all the mOdlﬁGELtJIOIJS of the form of the’

e

valves and the modifications of the steam-pas- -

sages and ports, the distinguishing character-
istics of the mode of operatlon are the same in
respect of the facts that in each instance a sin-

gle valve governs the distribution of steam to
both ends of the main cylinder by opening the
communication from the steam-chest and the go

ports which respectively supply steam to the
opposite ends of the cylinder, while the cut-

85

ting off of the supply is in all cases effected by

the movement of the main piston.

tained 1In the form of valve irst described, in
whichtheleft-hand end of the valveis double—

that 18, it has two swells—and the 116‘]113 hand 100

end smﬂ*le In the form of the Valve repre-
sented in Fig. 7 both ends are single, and in
that replesented in Fig. 8 both ends are,
It will, of course, be seen that the

the right-hand end double. With the single-
ended valve the steam passes through the end

of the valve-chest on its way to the main cyl-
while with the double-ended valve 1t ITIO -

inder,
passes through the annular-groove between

the two sw ells, both of which methods of op-

eration are chametenstlc of the form of walve

first described. |
In three separate 1pp110&t10ns numbered, I15
‘réspectively, 110,082, filed October 26, 1888

117,722, and 117 723 the latter two ﬁled S1-
multaneously her erth I have claimed several
of the devices herein descubed namely: In

No. 110,082 I have claimed the means for con- 120

tr ollmg the transmission of steam for prevent-
ing its premature admission to the lower end
of the cylinder, and the consequent cushion-
ing of the piston thereon, in No. 117,723 1

ha ve claimed the means fm. confining zmd com- I2§

pressing the residual steam in the upper end
of the cylinder,
claimed the means for cutting off the steam,
whereby 1t 1s used expmnswely

What I claim as my invention, and desue to 130
secure by Letters Patent, is— - |

1. In asteam rock-drill or other analogous
machine 1n which the length of the working-

| stroke issubject to variation, the combination,

&

The germ

ofthetwomodified forms of valves and arrange- 95
‘ments of passages, and of other modified forms
‘which will readily suggest themselves, is con-

and in No. 117,722 1 have

|||||
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with the main piston and a valve governing |

the inlet-port to the lower end of the eylinder,
of a passage for the tramsmission of steam
whereby said valve is actuated, said passage
being constricted, as and for the purpose de-
scribed, and an inlet-passage to the upperend
of the eylinder arranged so that 1t is closed
before the piston reaches the limit of its down-
ward strolke, as deseribed,

2. Iu a steam rock-drill or other analogous
machine in which the length of the working-
stroke of the piston is subject to variation,
the combination, with the main piston, the
Inlet-passages to the eylinder leading from the
valve-chest, and the valve governing said pas-
sages, of the porte, leading tothe valve-chest,
coverned by the piston and located relatively
thereto, as deseribed, so that it 1s opened

293,601

when the pistoninits downwardstroke reaches
the point of limit of the shortest practical

working - stroke which in practice 1t 18 in-

tended to be permitted to make, and the in-
let-port 2%, for conducting steam to the upper
cnd of the cylinder, which actuates the piston
in its downward stroke, also governed by the
piston and loecated relatively thereto, as de-

| seribed, so that it is closed before the piston

reachestheend of its downward stroke, where-
by the steam is used expansively during a por-
tion of said stroke, all constructed and ar-
ranged to operate asand for the purpose speci-
fied.
FRIEDERIC A. ITALSIY.
Witnesses:
AL Gl N VERMILYA,
Ao Ifrrorr.
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