) M

\ Ricond}

i, o

, / - ._ _ . _ | | _m,\...\\ .11.1..,\_ _.Ln....\,.\t\
. R U | . .

___ | | | | - il _,

) g5 - &G ; £ f—g —&

. \ \\M\ _ - .m,f | _ _;_..\NM\\ _
| A _ Tm _
5 _

. . | . .
: ; = | : A = = == B
. - 13 . _ | : =5 _ _ L )]
: _ : [ 4 | * .
09— A l _
— — === { |||V E et il
. R ..___....___.. . ) == _.__m..__ G == i _
! . - v L......n__.. - = % -
! 1 — . = W .r. - = = _...._“.. ==
Q
\

8 | o

5 Sheets—Sheet 1
24, 1898, .
sa——— N
N

PfentedM{ 924,

J. B. RHODES.
IMPAGT TOOL.

No. 604,480.
O
S

(No Model.)




(No Model.) | - | 5 Sheets—Sheet 2.

- J.B. RHODES.
o IMPAGT TOOL.
- No. 604,480, - Patented May 24, 1898 .

IN

=
) “
T
]

W 7/
U 7@% an .

o m@fjﬁu




J. B. RHODES.
IMPAGT TOOL..

No. 604,480. - Patented May 24, 1808,
_ o T I it

----- A




(No Model.) . | ._ - 5 Sheets-——Shee‘t 4..
' ' J. B. RHODES. o -
~ IMPAOT TOOL.,

No. 604,480.  Patented May 24, 1898,

7

A e 7
75_ i 1 67 38 | F ,{ﬁ

77—~/

/9




| - {No Model.) R J B | RHODES :- 5 Sheets—Sheet .5'
- . IMPACT ToOL. - - S
No. 604,480. Patented May 24 1898
' _ ,27& 77 o Pa)

i.]k
|
|
II.
1

W B

R
N
)

66 | N

| [
: T
! |

63— Nl 1_ AN |

L

(q _
|

| |

i
|

63 N I | IR

c8—71 [ |l L ARl i
67l - 62 [l 7&’ 1

Hotwesses: - o ﬁw/z%a/-

Ll T




UNITED STATES

PATENT FFICE@ .

JAY B.

RIIODES OF CHICAGO ILLINOIS
AUS’I‘IN OF SAME PLAOE

ASSIGNOR TO I‘REDERICK C.

| IMPAQ T-TOO L.

SPECIFIOATION formmg p&f.‘t of Letters Pa.tent No. 604, 480, dated Ma,y 24, 1898
Apphcatmn filed M&y 28, 1897. Senal No. 638, 514 (No mudel ) | |

1o all whom tt may concermn:

Be it known that I, JAY B. RHODES, a citi-
zen of the United States, residing at Chlea,ﬂ*o
in the county of Cook and State of Illmms,
have invented a certain new and useful Im-

provement in Impact-Tools, of thh the fol—'

- lowing is a specification.

10

My invention relates in general to rock-
drills or other impact-tools adapted for oper-
ation by means of steam, compressed air, or
other motive fluid under pressure and havmg

a piston-chamber inclosing a reciprocating

piston which carries the drlll or other imple-
ment; and it relates in particular to a con-
struction of impact-tool in which the piston

is reciprocated within its chamber by a valve

mechanism operating independently of its
movement,and comprising to such end a fluid-

~actuated reciprocating distribution-valve, or

20

30

““piston-valve,” as it may be termed, for dis-
tributing motive fiuid to the piston-chamber

and a fluid - actuated reciprocating valve.

which is reciprocated by motive fluid distrib-
uted to its chamber by the piston-valve and

which when so reciprocated distributes mo-
tive fluid in turn to the piston-valve chamber,

so as to reciprocate the piston-valve.

Prominent objects of my invention are to

arran oe for the independent variation either
of the force of the blow of the implement

operated by the reciprocating piston or of

- the rapidity of succession of such blows—
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that is to say, to allow the force of the blows

to be varied irrespective of their rapidity of

succession or to allow the rapidity of succes-
sion of such blows to be varied irrespective
of their force; to cushion the piston against

shock at the ends of its stroke; to success-

fully assemble a plurality of reciprocating

implements and to arrange for the effective

and economical operation of the same by
means of a single independently-operating

valve mechanism; to adapt the arrangement
of such plurality of implements particularly
for plug-and-feather work—that is to say,
for work in which a series of holes are bored
in alinement with one another in the rock

for the purpose of allowing slabs of rock to
be split off by the subsequent insertion of ex-
pansible plugs In such holes; to provide for

| the easy and ready adJuStment of the tool, so

as to permit of its implement or implements

being applied as required by different varie-

ties of work; to reduce the liability of such
adjusting dewees being broken as a result

| of repeated ad;justments to arrange for the

easy, economical, and 1_ea_,_dy replacement of
such devices should they finally be broken,
and to otherwise increase the efficiency and

| gener al utility of such impact-tools.
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In an impact-tool characterized by my in-

vention the motive fluid distributed to the
piston-chamber for reciprocating the piston

enters the tool by way of one controllable

supply-port, while that distributed to the pis-
ton-valve chamber for reciprocating the pis-

“ton-valve enters by way of another or a sec-

ond controllable supply-port. By such ar-

rangement the force of the blows struck by
the 1mplemeut isdependent upon the pressure

of motive fluid entering the first-mentioned
or piston-chamber supply-port, while the ra-
pidity of succession of such blows, as deter-
mined, of course, by the rate of travel of the

.p1st0n-valve 18 dependent upon the pressure

70

of the motive fiuid entering the second or pis- -

ton-valve-chamber supp]y’—p"ort. As a result
either the force of the blow or the rapidity of
succession of the blows can be separately
varied by varying the pressure of the motive

fluid in one or the other of said supply-ports,

and also both of such features can be varied
at the same time by varying the motive-fluid
pressure in both of said supply-ports.

- In the accompanying drawings, Ifigure 1

illustrates in elevation an armngement con-
taining a plurality of drills, or, as 1t 1s com-~

monly termed, a ‘‘gang” drill arrangement,
embodying my invention and supported upon
a suitable quarry-bar. Fig. 2 isatransverse
vertical section of the same taken transversely

of the quarry-bar intermediate of its ends,
showing the piston and valve cylinders in

elevauon Fig. 3 is a vertical section taken
longitudinally of the quarry-bar on line w w
in Kig. 2.

Fig. 4 is a vertical section taken

30
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tr ansversely of the quarry-bar at a point be-

tween the drills and one of the end-support-
ing legs for the bar, with the lower por tions
Fig. o 1is a sec- 1co

of such legs broken away.




- tion taken lonnltudmally of the supporting- |

IC
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~lently provided by piston-cylinders A'.
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legs on line 20" w' in Fig. 4, showing such leg
in elevatlon Fig.61s a side elevauon of one

of the a,d;;ust&ble connections for the sup-
porting-legs.
seetlon ta,lf;;en eentl ally t].]I‘OI]'D‘h the plston
and valve cyhnders and 11111:3131'&1;111# the pis-

ton, the piston-rod, and the Supplemental
valve in elevation and the piston-valve in
section. T'ig. 8 is a section taken horizon-

line z  in Fig. 7. Tigs. 9 and 10 are sections

former near one of its ends and the latter
near its longitudinal middle. Fig. 11 is-

horizontal section taken on line v 7 in Fig. 7
Fig. 12is a vertical front view of the pluraht}
of plston cylinders, showing two of the same
in central vertical sectlo_n and a th1rd in ele-
vation. Fig. 13 is & sectional view of the

middle lonmtudmal portion of one of the pis-

ton- chambelb on an enlarged scale. I‘w's 14
and 15 :;ue tIELIlSVBIbe sections taken on hnes
zzand 2 2, respectively, in Fig. 13.

I have shown in the drawmﬂ‘s thre(, drills

1, econnected by suitable conne(*tlons 2 with
plston rods 3, which latter are reciprocated
s0 as to effect the desired drilling operation
by means of piston aua,nﬂ'ements confined
within piston-chambers -Which are conven-
It

will be understood, however, that the num-

‘ber of such drill- opela,tmﬂ' plston arrange-
ments is immaterial, as such number may: be-

more or less than thr ee, as desired.

The piston-cylinders A’ could be arranged
with reference to one another in any desired
manner; but.as a preferred method the same
are arr_::mged 1n alinement with one another,
so that holes bored by the drills are situated
in & substantially straight line, as shown in

Fig. 1,it being obser Ved that such placing of

the drill-holes is desirable for work commonly
known as *‘plug-and-feather” work-—that is
to say, work in which slabs of rock are quar-
ried by expanding aseries of expansible plugs
In a series of ahned holes.

The drills 1 are desir ably twisted or rotated

between their successive blows, so as to pre-
sent the drills in a different posﬂ:wn for each
blow. Tosuch end either the piston arrange-
ments or the piston-rods are desirably con-

-nected with devices whereby they are inter-

mittently twisted or turned as a result of their
reciprocation, such intermittent rotation be-

- 1ng of course transmitted to the drills by

'means of the piston-rods.

Whileanysuitable

. or well-known arrangement for this purpose

60

could be employed, I have illustrated an ar-
rangement fully described and claimed in an-
other application of mine filed econtempora-
neously with this one. Insucharrangement

each piston comprises a couple of sepamted

'- piston-heads B and 13', connected with one

6

another by a spirally- grooved connecting-rod
5, and an intermittently-twisting device is in-

closed within the piston- ehamber and is ar- |

Fig. 7 is an enlarged vertical

tally across the end of the piston-cylinder on .

taken transwersely of the piston-valve, the

604,480

ranged to eng&ge the connecting -rod 5. be-
tween the piston-heads B and B’, so that the
reciprocation of the latter in the piston-cham-

ber A operates to automatically turn the con-
necting-rod 5 and consequently the drills.
T'he device for intermittently twisting the

connecting-rod 5 comprises a couple of collars
7 and 8, inclosing such connecting-rod and
provided, respectively, with oppositely-ar-
ranged codperating ratchet-teeth 9, adapted
to engage those of one another, so that when

such teeth are in engagement the collars are
locked against relative rotation in,one direc-

tion, but can rotate in the opposite direction.
The upper collar 7 is secured within the pis-

T3

30

ton-chamber against rotary motion and slid-

img movement longitudinally of said chamber
and fits loosely over and is disconnected from
the connecting-rod 5, so as to allow the latter
to work freely W1bh1n it. The lower collar 8,
on the contrary, fits loosely within the _piston-
chamber, so as to allow of its being rotated
therein and also so as to allow of its being slid
longitudinally thereof into and out of engage-
ment with the upper fixed collar 7, and also
it engages the connecting-rod 5 by means of

one or more, but prefembly a couple, of in-

wardly-projecting tongues 10, with which it
1s provided, and a corresponding number of
grooves 11, formed longitudinally in said con-
necting-rod 5 and adapted to receive the
tongues 10, said grooves 11 being so inclined
that the connecting-rod 5 tends during its
rise toturn the collar 8 in the direction against
which it 1s locked when in engagement with
the upper fixed collar 7 and to turn said col-
lar 8 in the opposite direction during its de-
scent; also, the loose collar 8 has a friction

connection with the connecting-rod 5—as, for

instance, by means of a friction clasp-ring 12,
inclosing the connecting-rod and inclosed

in turn within a suitable annular chamber

formed internally in said collar 8, whereby
the latter is slid automatically into and ocut

of engagement with the upper fixed collar 7

by the rise and descent of the connecting-rod
o—and 1t is provided with a stop adapted to

limit its descent when it has been moved

downward by the connecting-rod sufficiently
to cause it to become disenﬂ*awed from the up-
per fixed collar 7. By such arra,nﬂ'ement the

lower loose collar 8 is slid automatically up-

ward and into engagement with the upper
fixed collar 7 by the initial rise of the con-

go
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necting-rod 5 and is held there against rota-

tlon durmﬂ' the remaining portmn of the up-
stroke of S{:le conneetl_n_ﬂ' rod, thereby caus-
ing the latter, and consequemly the drill, to
turn or lotate, and by the initial desoeﬂt of
the connecting-rod said collar 8 is slid auto-
matically out of engagement with the upper
fixed collar 7 and is 10tdted thereby during
the remaining portion of the downstr oLe

therebyallowing the connecting-rod, and con-'

sequently the d111] to descend w1thout ro-
tcltmﬂ'

The collar 7 can be conveniently fixed

125
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tightly within the piston-chamber A by em- |

bedding 1t in an annular recess or chamber
formed in the piston-cylinder, as shown in

Fig. 13, and the stop for limiting the down-

ward movement of the loose collar 8 can con-
veniently be provided by a disk 15, inclosing
the connecting-rod 5 and held against a
shoulder formed in the bore of the piston-
chamber below said loose collar 8.

Motive fluid could be distributed to each of
the piston-chambers A by means of separate
independently-operating valve mechanisms,

- 1f desired; but as a preferred arrangement

the corresponding ends of said chambers A
are connected with one another by means of
ports 16, and motive fluid is distributed to
one of said chambers by means of such an in-

- dependently-operating valve mechanism, by

20

which arrangement a plurality of valve mech-
anisms are dispensed with and the cost and
complexity of the tool greatly reduced, it be-
ing observed that an independently-operat-
ing valve mechanism is particularly advan-
tageous for distributing motive fluid to a plu-
rality of piston-chambers, for the reason that

- the failure on the part of any one of the pis-

30
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tons to operate properly does not affect the
proper distribution of motive fluid to the
other piston-chambers. Motive fluid could
be thus primarily distributed to any one of
the three piston-chambers by the valve mech-
anism; but in the arrangement illustrated it
is distributed to the middle one of the three,
whereby all three chambers are supplied
more quickly and effectively than if motive
fluid were admitted primarily to one of the
end chambers. The independently-operat-
ing valve mechanism for thus distributing
motive fluid to the middle p1bton -chamber A
comprises a
ton-valve and a fluid-actuated reciprocating

supplemental valve E, confined, respectively,

in suitable valve-chambers D’ and E'. The
piston-valve D distributes motive fluid to said
middle piston-chamber A by means of inlet-
ports 17 and 172, extending from ifs valve-
chamber D’ to the opposite ends of said pis-
ton-chamberand terminating inits valve-seat
18, and an exhaust-port 19, extending from
its valve-chamber D' toasuitable exhaust-out-
let 20, IFig. 11, and likewiseterminating in the
valve-seat 18, Kig. 7. While the supplemen-

tal valve K distributes motive fluid to the pis-

ton-valve chamber D', so as to reciprocate
the piston-valve D, and is reciprocated in turn

by motive fluid distributed to its valve-cham-

ber E' by the piston-valve D, such codpera-
tion is effected by means of suitable ports

connecting the two valve-chambers, it being
understood, however, that motive fluid dis-

tributed to said middle piston-chamber A by

the piston-valve D is supplied by way of one.
supply-port, whereas that distributed to the
piston-valve chamber by the supplemental

valve for reciprocating the piston-valve is

supplied by way of another or a second sup-

ply-port.

valves.

luid-actuated reciprocating pis-

In carrying out my invention it is of course
guite possible to vary within wide limits the

arrangement of the valve-chambers and dis-

79

t_r1but1on ports and the construction of the

I consider the arrangement and construction

I wish it understood, therefore, that

herein described and illustrated merely as

‘desirable types of the many different styles

that could be emph)) ed.

In the arrangement illustrated the piston-
valve D is eonstructed of a eylindrical body
portion 21 and a flat-faced slide-valve 22.
The cylindrical portion 21 is provided with

allow motive fluid supplied to the middle of

provided by packmﬂ‘—washers or the like, fit
closely within the valve-chamber D', so as to
prevent the escape of motive fluid from the
recess 25 beyond either end of the valve D,

it being observed that such an escape or leak-
age of motwe fluid intended for the piston-

75
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“a circumferential recess 25, formed between-
suitable eylindrical heads 27 and 27*,s0 as to

its valve-chamber D’ to pass into the middle -
piston - chamber A. The said cylindrical
“heads 27 and 27*, which can be conveniently

Qo

chamber would interfere with the proper re-

ciprocation of the valve D by a sepamte sup-

ply of motive fluid.

95

‘The recess 25 of the cylmdneal pmtwn 21

of the piston-valve D is provided with an an-
nular depression 26, which 1s formed in the
longitudinal middle portion of said recess 25
and is adapted to receive the rear portion of
the slide-valve 22. The said slide-valve 22

forming a portion of the piston-valve D,

ts

upon the valve-seat 18 and is adapted to dis- |
tribute the motive fluid admitted to the re-
cess 25 of the eylindrie portion 21 to the mid-

dle piston-chamber by way of the ports 17,

17, and 19, when 1t is reciprocated by said
.eyhndl wal portion 21 in an extension 24 of
‘the piston-valve chamber D’.

The supple-
mental valve E is similarly constructed of a
cylindrical portion 29 and a slide-valve 30.

‘The eylindrical portion 29 is constructed with
‘a circumferential recess 31, formed between

tightly-fitting. e¢ylindrical heads 32 and 32°,

‘whereby motwe fluid admitted to the longi-
tudinal middle of the supplemental - Valve

chamber E' can pass into the piston-valve

chamber for reciprocating the piston-valve

and can be prevented from interfering with

the proper reciprocation of the supplemental

valve E by escaping beyond the ends of its
cylindrical portion 29. .-
The recess 31 is pr ovided with an &1111111.;11

rear portion of the slide- valve 30. Baid slide-
valve 30, forming a portion of the supple-
mental valve K, fits upon a suitable valve-

seat 34 and is adapted to distribute the mo-
tive fluid admitted to the recess 31 of the cy-

lindrie portion 29 to the piston-valve chamber

TIOO :

ic5

I1O

115

12C

-depression 53, which is adapted to receive the

125 .

130

D’ for reciprocating the piston-valve D when

it is reciprocated by said eylindrical portion
29 in an extension 36 of the supplemental-
| valve chamber E'.
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The piston-valve chamber is conveniently
provided by a cylinder F, having a side sup-

- ply-port 38, Fig. 11, arranged to admit mo-

10

tive fluid to the recess 25 of the cylindric
portion 21 of the piston-valve D for distri-
bution to the piston-chambers by the slide-
valve 22, | o | N
The supplemental-valve chamber E’ is con-
venlently provided by a cylinder G, fitted

upon the front face of the eylinder F and hav-

Ing a side supply-port 40, Fig. 11, which lat-
ter is arranged to admit motive fluid to the

- recess 31 of the cylindric portion 29 of the

20

supplemental valve E for distribution by the
slide-valve 30 to the piston-valve chamber D’
for reciprocating the piston-valve D.

It will therefore be observed that while the
pistons are actuated by motive fluid entering
the supply-port 38 the piston-valve which
controls the distribution of such motive fluid
to the piston-chambersis actuated by motive
fluid entering the supply-port 40, by which

~arrangement the force of the blows struck by

30

35

~cylinder F is provided with inlet-ports41 and
41%, extending from the supplemental-valve |

40

45
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the implements can be varied, independently
of the rapidity of succession of such blows,
by regulating the pressure of motive fluid en-

tering by way of the piston-chamber supply-

port 58, and also the rapidity of succession of
the blows can be varied, independent of their
force, by regulating the pressure of the mo-
tive fluid entering by way of the piston-valve-
chamber supply-port 40. -

As an arrangement for distributing motive
fluid from the supplemental-valve chamber
E’ to the piston-valve chamber D’ for recip-
rocating the piston-valve D the piston-valve

seat 34 to the opposite ends of the piston-valve
chamber D, and also with an exhaust-port 42,
extending from said valve-séat 34 to the ex-
haust-outlet 20, as best shown in Fig. 11; and

~as an arrangement whereby motive fluid is

distributed by the piston-valve D to the sup-
plemental-valve chamber E’ for reciprocating
the supplemental valve E the adjacent walls
of the valve-cylinders F and G are provided
with ports 44 and 44°, extending from the
ends of the supplemental-valve chamber E’
to the piston-valve chamber D' and adapted
to admit motive fluid from the piston-valve
recess 25 into the upper end of said valve-
chamber I’ when the piston-valve D hasrisen
sufficiently to place said recess 25 into com-
munication with the port 44 and to the lower
end of said valve-chamber E’ when the pis-

‘ton-valve D has descended sufficiently to

place said recess 25 into communication with
the port 44*. Also the piston-valve D is con-
structed with an interior longitudinal ex-
haust-chamber 45 and with ports 46 and 462,
extending from said exhaust-chamber 45 to a,
couple of circumferentially-formed recesses
47 and 47*, respectively, which said recesses
47 and 47" are arranged so that when the pis-
ton-valve recess 25 comesinto communication

thus the period of admission of motive
to the piston-chamber is prolonged to the

with the port 44* and also when said recess
256 and the port 44* are in communication the
recess 47 and the port 44 are also in commu-
nication, whereby when one or the other of
the ends of the supplemental-valve chamber
E’ is receiving motive fluid from the piston-

ber ' can exhaust into the exhaust-cham-
ber 45, formed in the interior of the piston-
valve D. . - N
The ports 44 and 44, extending between
the valve-chambers D’ and E’, could be ar-

ranged so as to admit motive fluid to the lat-

ter valve-chamber X' at any desired point in
the stroke of the piston-valve D;. butas a pre-

ferred arrangementsaid ports are so arranged

as to admit motive fluid to the chamber E’ at
a time when the piston-valve D is arriving at
one or the other of the ends of its strokes, by
which arrangement the time of actuation of
supplemental valve E for reversing the pis-
ton-valve is delayed as long as possible, and
» fluid

greatest extent possible.

The motive fluid escaping from the ends of

supplemental-valve chamber E' into the ex-

“haust-chamber 45 in the piston-valve D could

be allowed to escape from said chamber 45
by means of any suitable arrangement. As a
simple and convenient arrangement the pis-
ton-valve D is fitted for sliding movement
upon a spindle 49, which extends beyond the
ends of the valve-chamber D’and is provided
at one end with a bore 50 and with side ports
ol, communicating with the bore 50, whereby
motive fluid in the exhaust-chamber 45 can
pass 1nto the bore 50 and thence into the at-
mosphere or into any suitable exhaust ar-
rangement.. - - -

In the operation of the tool when the pis-
ton-valve has descended to the lower end of
1ts stroke motive fluid is admitted to the
lower end of the supplemental-valve cham-
ber and the supplemental valve rises, which
rise of the supplemental valve operates to
admit motive fluid to the lower end of the

piston-valve chamber and causes the piston-

valve to rise. When the piston-valve has

risen to the upper end of its stroke, as shown

in Fig. 7, motive fluid is admitted to the up-
per end of the supplemental-valve chamber

valverecess 25 the opposite end of said cham-

75

80

00

95

105

LIO

I15

and the supplemental valve descends, which

descent of the supplemental valve operates
to admit motive fluid to the upper end of the
piston-valve chamber and causes the piston-
valve to descend, and so on, as before.
With reference to the construction of the
valve-cylinders F and G.the same are con-
venlently constructed with detachable ends

S /fand g g, respectively, so as to permit the

ready removal of the cylindrical portions of
the valves D and K, it being observed that
in order to permit such removal of the cylin-
drical portion of the supplemental valve E

the cylinder G, providing its chamber, must

120

125

130
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be removed from the eylinder F and its slide--

valve portion detached, and also in order to

permit the removal of the ¢ylindrical portion

IO

15

20

of the piston-valve D the cylinder F, provid-
ing its chamber, must be removed from the
middle piston-cylinder A and its slide-valve
portion detached. Theendsffof the piston-
valve cylinder F are desirably secured there-
to by means of the spindle 49, while the ends
g g of the supplemeﬂtal—'valve cylinder are
conveniently secured detachably thereto by

means of a similar spindle 52, upon which the.

supplemental valve 18 arr ann'ed to slide.
As a simple and convement arrangement

for supplying the tool with motive flnid while |
_ being moved from place to place I have shown

1n Fw 1 flexible tubes or conductors 53 and
54, connected with the supply-ports 33 and
40 by means of suitable pipe connections 57

and 58, respectively, which latter are pro-

vided with separate valves 59 and 60, adapted

to the pressure of motive fluid enterlnﬂ‘ elther

of sald supply-ports 33 and 40 to be mdepend- |

ently varied at will,
As an arrangement for CUShIOIllIl'D‘ the pis-
tons at the ends of their strokes 11ve motive

- fluid is supplied to each piston-chamber be-

30

35

tween each pair of piston-heads B and B’ and
is allowed to escape around one or the other
of said piston-heads to the end of the piston-
chamber, being approached by such piston-

head when 1t is a short distance from the end

of its stroke by way of by-pass or escape-ports
62, extending, respectively, from the end of

each chamber to points within said end and

provided with inwardly-opening spring-con-

- trolled check-valves 68—that is to say, check-

40
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valves arranged to allow the entrance of mo-
tive fluid into the piston-chamber ends, but
to prevent the escape of the same therefrom.
By such arrangement live motive fluid enter-
ing the ends of the piston-chambers before
the arrival thereat of the piston-heads is com-
pr essed into cushions which form abutments
in opposition to the further progression of
the piston-heads and which at the same time
provide for the return stroke of the piston-
heads an initial motive-fluid pressure greater
than the normal supply-pressure. |
Motive fluid is conveniently supplied to the
middle portions of the piston-chambers for
such purpose by way of a port 64, Flb 11,

tmn of the plqton-valve chamber D’ to the
middle one of the piston-valve chambers A,
and ports 65, Fig. 12, extending, 1espectwely,
from the lonn'ltudma,l middle portion of said

middle plston-chambel to the middle longitu--

dinal portion of the end piston- cha,mbers
With reference to. the construction of the
piston - cylinders A', providing the piston-
chambers A, the same can be construeted in
any smtable manner. Theconstruction illus-
trated in the drawings, however, compuses
certain features of advantage a,nd improve-
ment.

adapted to receive the quarry-bar, ¥ig. 7

inders A’ are constructed separately and

bolted together at their end and middle por-
tions, as shown in Fig. 1, whereby any cylin-

~der can be separately inspected, repaired, or

replaced, and they are respectively provided
with detachable end pieces 66, conveniently
bolted to their ends, whereby access can be
gained to any piston-chamber without inter-
fering with the others.

FEach piston-cylinder A'is desirably pro-
vided at its lower end with a piston-rod stuii-
ing-box arran gement par ticularly illustrated
and descr 1bed by me in another application

filed contemporaneously with the present ap-

plication. As I have also claimed said ar-

1efer to same in this application only briefly.
Said arrangement thus briefly considered

“comprises a detachable stuffing-box 67 and a
couple of removable packmg—gl&nds 68 and

69, confined within the packing-box 67 and

holdmﬂ* between them the requisite quantity

of Waste or packing. The stuffing-boxes 67
are conveniently secured detachably to the
ends of the eylinders A’ by means of bolts 70,
as shown in Fig. 12. The upper paeking-
olands 68 fit against the ends ot the cylinders,

h whﬂe the 10wer glands 69 are desirably screw-

threaded into the lower ends of the packing-
boxes 67. DBoth of said glands 63 and 69 are
desirably constructed of two lon gitudinal por-
tions, as best shown in. Fig. 8. The gang-
drill thus constructed cauld be supported for
adjustment in any suitable manner. As a

piston-cylinders are supported by an adjust—
able holder 71, having a projecting tongue 72,
adapted to engage a suitable groove with
which the mlddle p1st011 cylmdel is provided,

vertically-arranged adjusting-screw rod 73,
whereby the drills can be adjusted veltlcally
by an adjustment of the adjusting - screw

‘rod 73.

The uPpel end of the screw-rod 73 is con-
fined in a suitable socket formed in the bent
or curved upper end of a sliding rest 74, which
latter is conveniently promded with vertical
cuideways adapted to receive a rear tongued
portion 75, with which the holder 71 is pro-
vided, as best shown in Fig.11. One side of
said n'uldewa,ys is convemently provided by

an adjusting-screw 77 for the purpose of lock-

ing the holder 71 in its adJ ustments.

"~ The sliding rest 74 is supported upon a
quarry-bar Hand is provided with frmdewa,yg
, SO
as to permit of the sliding movement of the

sliding rest long‘itudinaﬂy of the quarry-bar,

whereby the drills can be adjusted horizon-
tally from side to side. The lower side of
said guideways is conveniently provided by
a clamping member 78, having an adjusting-
serew 79, .80 as to allow the shdmn' rest 74

In such construction the piston-cyl- | to be locked in adjustment upon the quar 15"

70

75
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rang ﬂ‘ement inmy othersaid application,Ishall

100
matter of further improvement, however, the

105

| and the holder 71 is in turn suspended by a

11O

115
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| an adjustable clampmfr _____ member. 76, having e
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bar H. Said qi"la,r'ryebaf H is supported bj* a
couple of transversely-arranged legged slid-

|
|
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ment, and a eoupl'_e of supply-pdf‘us m’-mnged
to supply motive fluid separately to the pis-

ing yokes 80, Iigs. 1 and 4, having adjustable | ton-chamber and to the piston-valve chamber,

guideways adapted to permit their sliding

movement longitudinally of the quarry-bar
and adapted also to permit of their being re-
moved from the latter. The yokes 80 are or-

dinarily placed upon opposite sides of the
gang-drill, as shown in Fig. 1; but in case the
ground to one side of the drill is incapable of
affordinga suitable support for the legs of one

- yoke said yoke can be removed from that side

20

2x

of the quarry-bar and
site side of the same. | -

The ends of the yokes 80 are provided with
ad justable boxes 81 forthelegs K. Said boxes
31 are pivotally connected with the yokes by

means of suitable pivotal bolts 82, whereby

the legs can be swung laterally of the quarry-
bar, so as to give the drills any desired for-
ward or backward inclination. The boxes 81
are constructed with open ends 83, adapted
to allow the withdrawal of the heads of the
pivotal bolts 82 for the purpose of replacing
such bolts should they become broken off as
a result of repeated adjustments, it being ob-
served that when the pivotal connecting-bolt

- 1s separable or removable from the boxes 81

a0

35

'49

only the bolts need be replaced when they are
broken, whereas if the bolts and boxes were

integral with one another an entire new box

would have to be substituted when its bolt
became broken. Said boxes 81 are also con-
structed with apertures adapted to receive
the legs K and to allow a sliding vertical ad-
Justment of the same therethrough, and they
are provided with adjusting-bolts 84, Fig. 6,
extending through one of their sides and ar-
ranged to be screwed against the legs K, so
as to lock the same in adjustment.

In the drawings the legs K are shown pro-.

vided with weights 85, which are desirably

~ attached thereto for the purpose of prevent-

45

ing the reaction of the drills from lifting the

tool from the ground.

It will be understood that although I have
shown my improved valve mechanism oper-
ating a plurality of drills the same can be

~used for operating a single drill without de-

50
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~ ton-chamber, a reciprocating piston moving

parting from the spirit of my invention.
What I claim is— |
1. An impact-tool provided with a ported
piston-chamber, a reciprocating piston mov-
ing therein, and a couple of codperating fluid-

actuated valves for distributing motive fluid

fo the piston-chamber independent of the pis-

ton movement; and constructed with sepa-

rate ports for supplying motive fluid sepa-

rately to the piston-chamber and to the cham-

ber of one of said valves, as set forth. |
2. An impact-tool comprising a ported pis-

therein, a fluid-actuated piston-valve for dis-
tributing motive fluid to the piston-chamber,
means for distributing motive fluid to the pis-

ton-valve independent of the piston move-

placed upon the oppo-

as set forth.

70

3. An impact-tool comprising a ported pis-

ton-chamber; areciprocating piston arranged
therein; a fluid-actuated reciprocating pis-
ton-valve for distributing motive fluid to the
piston-chamber; a fluid-actuated reciprocat-

75

ing supplemental valve arranged to distrib-

ute motive fluid for reciprocating the piston-
valve, and arranged also to receive motive
fluid from the latter upon the arrival of the

| same at the ends of its stroke; and a couple

of supply-ports for supplying motive fluid

piston-valve chamber, substantially as de-

seribed. o
4. In an impact-tool, the combination of a

couple of separated reciprocating piston-
heads connected so as to reciprocate in unison

and also so as to form a space between them;

a piston-chamber therefor provided with a
live-motive-fluid-inlet port which communi-

cates with the space between the piston-heads

during their reciprocation, and also provided
with a couple of cushioning ports which serve

heads with one or the other of the ends of the

piston-chamber when the piston-heads are

approaching that end of the chamber; and a
couple of inwardly-opening automatic check-
valves arranged respectively within one and
the other of said cushioning ports, as set
forth. “ | |

5. In an impact-tool, the combination of a
plurality of independently-reciprocating pis-

30

separately to the piston-chamber and to the

92>

to connect the space between the piston-

95

100

tons confined within a plurality of piston-

chambers having their ends connected by
ports; and a valve mechanism operating in-

I0§

dependently of the movement of any one of

said pistons, and comprising a couple of co-
operating fluid-actuated reciprocating valves,
one of which distributes motive fluid to one
of said piston-chambers, as set forth.

ITIO

6. In an-impact-tool, the combination of a

vertically-adjustable leg; a support, such as

‘the yoke 30, for the leg-holding box; aremov-

able pivotal adjusting-bolt 82 extending
through the leg-support; a hollow leg-holding
box inclosing the head of the pivotal bolt 82

‘and having one of its ends closed and fitted

!

[

between said bolt-head and the leg-support,
and the other one open so as to permit the
bodily removal of the bolt, and also having

1ts upper and lower sides provided with ap-

ertures into which the leg can fit and through
which it canslide; and alocking-bolt 84 which
extends through one of the vertical sides of
the box 81, and serves as a means of locking
the leg in adjustment, substantially as de-
scribed. | | a

7. Inan impact-tool, the combination with
a couple of separated piston-heads and a spi-

| rally-grooved connecting-rod connecting the

same, of a toothed collarsecured tightly to the

I15
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walls of the piston-chamber and fitted loosely | collar longitudinally of said piston-chamber,

over the connecting-rod; a correspondingly- | substantially as deseribed. |

toothed and internally-tongued loose collar |

havinga friction connection with the connect- |
5 ing-rod; and a disk also secured to the walls | Witnesses:

of the piston-chamber and arranged to atford A. F. DURAND,

a stop limiting the movement of the loose ! -~ A. MILLER BELFIELD.

JAY B. RHODES.
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