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This invention relates to punch mechanisms,
_and. more particularly to improvements in a
punch mechanism for reforming the bore in a
hollow rock drill steel.

In hollow:rock drill steels it is. frequently neces-
-sary to reform or reopen the drill steel bore after
the steel. sharpening or forming: process- has
taken place, the sharpening or forming. process
causing the steel bore to be partially closed or
obstructed.-. This bore reforming operation is
generally effected by driving a punch pin into
the steel bore to open the latter. - It often occurs
that the punch pin sticks in the steel bore and
causes some difficulty in the removal of the
same. . : : :

An object. of this inventien is.to provide an
improved punch mechanism for driving a punch
pin into the steel bore and. for releasing a stuck
pin from the bore. . Another object is to provide

+ .an improved punch mechanism having an im-

" proved punch pin hammer mechanism and im-
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proved means for feeding the hammer mecha-
‘nism to drive the punch pin into and release-the
" same from the drill steel bore. Another object
is-to provide an improved control means for the

" feeding means and. for controlling the hammer

mechanism. A still further object is to provide
an improved control means for a punch.mecha-~
nism whereby, when the punch -pin has been
driven inte the drill steel bore.a predetermined
distance, the direction of feed is automatically
reversed to effect withdrawal of the pin from the
_drill steel bore and having associated therewith
means for varying the range of feed.. These and
other objects and advantages of the invention
will, however, hereinafter more fully appear.
~ In the accompanying drawing there is.shown
for purposes of illustration one form which the
invention may assume -in practice. )
* In the drawing,— R o
Tig. 1 is g side elevational view of the illus-
trative form of the improved punch mechanism.
Fiz. 2'is a view in longitudinal section:taken

substantiallty on line 2—2 of Fig. 3.

Fig. 3 is a plan view of the punch mechanism -

shown in Fig. 1. ) . e
““Pig. 4 is a rear end elevational view of the
punch mechanism shewn in Fig. 1. i
Fig. 5 is a detail sectional view showing & por-

tion of the improved control means. .
© Fig. 6 is a cross sectional view taken substan-
tially: on line 6—6 -of Fig. 1, with parts shown
in elevation. - - . .
_In this illustrative construction there is shown
a punch mechanism generally designated |

(CL 76—5) -

mounted on a suitable support 2 in juxtaposition
to0 a clamping mechanism generally designated 3.

"The support 2 and clamping mechanism: 3 may

constitute elements of a forging machine hav-
ing additional bit-sharpening functions. Main-
tained in bore re-forming position between the
jaws of the clamping mechanism 3 is shown 2
usual hollow rock drill steel 4 arranged in lon-
gitudinal alinement with the punch mechanism
so that when the punch mechanism is fed for-
wardly to drive its punch pin into the drill steel
pore the bore is re-formed, and thereafter the

punch pin is automatically withdrawn from the

drill steel. )

Now referring fo the improved punch mecha-
nism, it will be noted that secured to a vertical
plane face 5- of the support 2, as by screws 6,
is a frame T having a horizontal guide bore 8
for slidably receiving: the cylinder 9 of a punch
pin hammer mechanism generally designated. 10.
The cylinder of this hammer ‘mechanism has &
bore 1! containing a reciprocable hammer piston
12 having a-striking nose 13 for delivering impact
blows to the shank 14 of an elongated punch pin

15. - The coliared -punch pin shank is subported .

within a chuck 16 carried within. the. forward
end of the hammer motor cylinder, and is re-
tained -therein by a suitable- punch pin retainer
11 with which the shank collar cooperates. Ar-
ranged within g rear head block i8 suitably
secured to the rear end of the motor cylinder is
a valve box 19 containing a suitable form of
fluid distributing valve mechanism for control-
ling the supply of motive fluid to the cylinder ]
to. effect reciprocation of the hammer piston 2,
this valve mechanism controlling, in a well known
manner, the flow of pressure fluid from a-pres-
sure chamber 20 through suitable ports and pas-
sages to-the opposite ends of the cylinder bore.
Reference may be made to Letters Patent No.

1,148,310 for a disclosure of a suitable distribut-

ing valve arrangement.
" Arranged. parallel with

neath the latter and likewise formed in the frame
1 is-the bore 21. of a horizontal feed cylinder 22.
Reciprocable in this feed cylinder is a.feed piston
23 having & tubular piston rod 24 extending rear-
wardly through the packed rear head 25 of the
feed cylinder and secuired at its rear end at 26. by a
clamping nut 27 threaded on the rod, to a.de-
pending projection 28 formed integral with the
rear head block .18 of the hammer motor,. .

. The improved -control means for fhe punch

mechanism comprises a valve bore 30 formed in

“the frame T and arranged transversely beneath

the guide bore 8 be_-,-:
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the feed cylinder bore in a vertical plane midway
between the ends of the latter, and mounted in
this valve bore is a rotary control valve 3{ having
secured thereto an operating lever 32. As shown
in Fig. 6, the control valve has an internal cham-
ber 33 communicating with a pressure fluid sup-
ply chamber 34 in turn communicating with any
suitable pressure fluid source. A forward feed
passage 35 leads from the valve bore to the rear
end of the feed cylinder, while a reverse feed pas-

sage 36 leads from the valve bore to the forward . -

end of the feed cylinder, and the control valve
has suitable radial ports 37 and 238 for selectively
connecting the feed passages 35 and-36, respec=
tively, with the valve. chamber 33.  The feed
piston 23 is provided with a valve bore 40 con-
taining a reciprocatory valve 4i -of the piston
type having at its opposite ends conical end-seat-
ing portions 42 and 43 adapted to engage ap-
propriate valve seats at the opposite ends of the
valve bore 48.  An axial passage €4 connects the
forward end of the valve chamber 40 with the
forward end of the feed cylinder bore, while
formed in the piston rod 24 is an axial passage
46 for connecting the rear end of the valve bore
40 with a passage 47 communicating with the
pressure chamber 20 formed in the rear head
block 8 of the hammer motor. - Connecting the
valve bore 40 with the feed cylinder bore at the
rear side of the feed piston is a passage 48, ‘while
connecting the axial passage 46 with the forward
end of the valve bore &0 is a passage 49, Com-
munication of 48 with the valve bore is inter-
rupted when the valve 4! is in its relative rear-
ward position in the bore, and when the valve is
in the" forward position, shown in Fig. 2, the
mouth of 49 is covered. Secured to the piston
valve 4! and  extending rearwardly axially
through the bore 486 in the piston rod 24, is a
slidable rod 58 projecting through a stuffing box
51 carried within the rear end of the feed piston
rod 24, as shown in Fig. 5. This valve rod 50,
when the parts are in the position shown in Fig.
b, abuts the head 52 of a bolt 53 slidably guided
in a bore 54 formed in a bracket 55. This brack-
et is of a U shape and is secured, as by bolts 56,
to the frame 7. Interposed between the bracket
55 and the bolt head 52 and encircling the bolt is
a coiled spring 571 for normally urging the bolt
into its foremost position. This spring mount-
ed bolt forms a yieldable abutment for the valve
rod 50.
" Means is provided for limiting the range of
forward feeding movement of the punch mech-
anism and for effecting automatic reversal of the
punch mechanism when the punch pin has been
driven a predetermined distance into the drill
steel bore comprising: a control rod 60 guided
within bores formed in lugs 61, 6{ formed on
the projection 28 and frame T, respectively, and
this rod is adjustable in a direction longitudinally
of the punch mechanism and held in adjusted
position by a set screw 62. The forward ‘end of
this control rod is bent laterally to provide a pro-
jection. 63 engageable with ' an abutment 64
formed on the valve lever 32. Pivotally connect-
ed at 65 to the valve lever is a manual operating
rod 66 guided within the bore of a lug 67 formed
on the frame T and having a grasplng handle 68.
~The .mode of operation of the improved punch
mechanism will be clearly apparent from the de-
scription given. - When the parts are in the po-
sition shown in Fig. 2 with the rock drill steel 4
clamped . in operative bore re-forming position
between the jaws of the clamping mechanism 3,
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and with the valve lever 32 thrown rearwardly,
as shown in Fig. 1, pressure fluid may flow from
the pressure chamber 34 through the valve cham-
ber 33, port 37 and passage 35 to the rear end
of the feed cylinder bore at the rear side of the
feed piston 23, the pressure fluid acting on the
rear pressure area of the feed piston to move
the latter forwardly within: its bore.. Pressure
fluid at the same time flows through passage 48,
through .the valve bore 40 past the rear side of
the piston 41, through the axial passage 46 in
the piston rod 24 and passage 47 to the pressure

chamber 20 of the hammer mechanism, and as -

a-result, the hammer piston 12 is rapidly recip-

rocated within its bore to deliver impact blows

to the shank of the punch pin 5. As the feed
piston moves forwardly within its bore, the ham-
mer motor is fed forwardly therewith within the
guide ‘bore 8 to drive, with a hammering action,
the punch pin 15 into the drill steel bore to. re-
form the latter. When the punch pin has been
fed forwardly within the steel bore a predeter-
mined distance, the projection 63 engages the
abutment 64 on the valve lever 82, thereby throw-
ing the lever forwardly from the position shown
in Fig. 1 to a position wherein the port 38 com-
municates with the reverse feed passage 36.
Pressure fluid then flows through this reverse
feed passage to the forward end of the feed cyl-
inder bore at the forward side of the feed piston,
the pressure fluid acting on the forward pressure
area of the feed piston to move the latter rear-
wardly in its bore, moving therewith the hammer
mechanism to withdraw the punch pin from the
drill steel bore. The pressure fluid in the for-
ward end of the cylinder bore acts on the for-
ward pressure area of the piston valve 4{ to move
the latter rearwardly from the position shown
in Fig. 2 to the position wherein the valve seating
portion 42 cuts off communication -of the axial
passage 46 with the passage 48, pressure -fluid
at that time flowing through passage 49 and pas-
sages 46 and 47 to the:pressure chamber of the
hammer motor. During this withdrawal opera-
tion a vibrating action is transmitted to the
punch pin through the steel retainer {71 acting
on the pin shank collar by vibration set up with=
in ‘the hammer motor by the recoil of the ham-
mer piston due to its sudden reversal in motion.
It will thus be seen that as the punch pin is with-
drawn from the drill steel bore it has imparted
thereto a vibrative action which tends to facili-
tate pin release.. Upon rearward movement of
the punch mechanism, before the feed piston en-
gages the rear cylinder head, the piston valve 41
will have had its rearward movement stopped by

engagement of the valve rod 50 with the head of

the spring bolt 53, so that the continued rear-
ward movement of the feed piston will result in
the relative position of the parts-shown in Fig. 2,
wherein piston valve 41 has its valve seating por-
tion 43 cutting off communication of the passage
44 with the valve bore 40, thereby- interrupting
the flow of pressure fluid from the forward end
of the cylinder bore through passage 84, passage
49, passage 46 and passage 47 to the pressure
chamber 20 of the hammer motor. Thus the
mechanism will be shut down, with the punch
retracted and so held by air pressure. The con-
trol valve 31 embodies means for connecting the
inactive side of the feed cylinder bore to exhaust.
By changing the position of the control rod 60,
the time when the projection 63 engages the
valve lever abutment 64 may be varied, thereby
to vary the range of forward feeding movement
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of ‘the punch mechanism. The operator by
grasping the handle of the control rod 66 may
swing the valve lever 32:io. move the control
valve into any desired position.” These and other
uses and advantages -of ‘the  improved punch
mechanism will be clearly apparent to those
skilled in the art. ' ’

While there is in this application specifically
described one form which the invention may as-
sume.in practice, it will be understood that. this

form -of -the same is shown for purposes of illus- )

tration and that the invention may be modified

“ ‘and embodied in various other forms without: de-
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parting from its spirit or the scope of the ap-
pended claims. ‘ P

What I claim as new and desire to secure.by
Letters Patent is: . ’ S

1. In'a punch mechanism, a support having a

guide, ‘& hammer mechanism slidable on'  said
guide for driving a punch pin with 2 hammering
action into a drill steel bore, means for feeding
said hammer mechanism forwardly on its guide,
and means for effecting automatic reversal of
said feeding means when the punch pin has been
driven into the drill steel bore-a predetermined
distance, said automatic means including means
adjustable at will for varying the distance - the
punch pin may be driven into the drill-steel bore
prior to such reversal. ) .

"2, In a punch mechanism, & ‘support providing
a guide, a hammer mechanism slidable on said

‘guide,.reversible means for feeding said hammer

mechanism~ forwardly, and rearwardly on its
guide to effect movement of & punch pin into
and out of a drill steel bore, said feeding means
including a feeding element, and means for ef-
fecting operation of said hammer mechanism
during both forward and. reverse feeding move-
ments thereof -embodying. means cooperating di-
rectly with said feeding element of said feeding
means and by such cooperation controlling said
hammer mechanism. :

3. In a punch mechanism; a support provid-
ing a guide, a hammer mechanism slidable on
said guide, reversible 'means for feeding said

hammer mechanism forwardly and rearwardly .

on its guide to effect movement of a punch pin
into and out of a drill steel bore, said feeding
means including -a feeding element, means for

- effecting operation of said hammer mechanism

during both forward and rearward feeding move-
ments thereof embodying means cooperating di-
rectly with said feeding element of said feeding

. means and by such cooperation _controlling said
.~hammer mechanism, -and means for effecting
. automatic reversal of the direction of feed of °
said hammer mechanism .when the punch -pin

hag béen driven into the drill steel bore a pre-
determined distance. : : : :
4 In a punch mechanism, a support having
a guide, a hammer mechanism slidable on said
guide, reversible means for feeding sald hammer
mechanism - forwardly =~ and ‘rearwardly -on its

guide while hammering: to drive a punch pin -
into-and effect. its. withdrawal from a drill ‘steel

bore, said reversible feeding means including rel-

-atively reciprocable feed cylinder and piston ele-

- ‘ments, valve means for selectively supplying, pres-

70

sure fluid to the opposite ends of the feed cyl-
inder element, and means for effecting operation
of said hammer mechanism during-both forward
and rearward feeding movements thereof em-
bodying means cooperating with the feed piston

“ element for conftrolling said hammer mechanism,

s

- 5,.In a punch mechanism, a support having &

3

guide, a hammer mechanism slidable on said
guide, reversible means for feeding said hammer
mechanism forwardly and rearwardly on its
guide to effect movement of a punch pin-into and
out of a drill steel bore, said reversible feeding
means including * relatively reciprocable - feed
cylinder and piston elements, valve means for
selectively supplying pressure fluid to the oppo-
site ends of the feed cylinder element, means for
effecting operation of said ‘hammer mechanism
during both forward and: rearward feeding
movements thereof embodying means cooperat-
ing with the feed piston element for controlling
said hammer mechanism, and means associated
with said. pressure fluid: supply controlling valve
means for effecting automatic -reversal of said
feeding means when the punch pin has been

10

15

driven into the drill steel bore a predetermined

- distance.

6. In a punch mechahnism, & support having a

20

guide, a hammer mechanism slidable on said

guide and comprising a pressure fluid actuated

hammer motor for delivering impact blows to-a.

punch pin, reversible - feeding means for  said
hammer mechanism - for feeding said hammer
mechanism forwardly and rearwardly on its guide
to effect movement of the punch pin into and out
of a drill steel bore, said feeding means includ-
ing relatively reciprocable pressure fluid actuated
cylinder and piston elements, valve - means- for

25

30

controlling the supply of pressure fluid to the .

means for effecting operation-of said hammer
mechanism during both forward and rearward
feeding movements thereof ~embodying “valve
means cooperating with the feed piston element
for controlling the supply of pressure fluid to said
hammer motor. . .

7.-In a punch mechanism, a support having a
guide, a hammer mechanism -slidable ‘on said
guide and comprising a pressure fluid: actuated

punch pin, reversible-feeding means distinct from

‘opposite ends of the feed cylinder element, and'

35

40

" hammer motor for delivering impact blows to & -

said guide and spaced from the latter for feed- .

ing said hammer mechanism forwardly and rear-
wardly on its guide to effect movement. of the
punch pin into and out of a drill steel bore, said
feeding means including relatively _reciprocable
pressure fluid actuated cylinder and piston ele-
ments, valve means for controlling the supply of

cylinder element, and valve means cooperating

45

pressure -fluid to the opposite endsuof the feed ',50

with the feed piston element for controlling ‘the -

supply of pressure fluid to said hammer motor,
the préssure fluid flowing from the feed cylinder

65

element under the control of said last mentioned -

valve means to said hammer motor: S

8. In a punch mechanism, a support-having a
guide, a hammer mechanism slidable on said
guide comprising a pressure fluid actuated ham-
mer motor for percussively actuating a punch pin,
reversible means distinct-from: said guide and

‘spaced from the latter for feeding said hammer

mechanism forwardly and rearwardly on its guide
to effect movement of the punch pin into and out
of a drill steel bore, said feeding means compris=
ing relatively reciprocable pressure fluid actuated

feed cylinder and piston: elements, valve means-

for supplying pressure fluid to the opposite ends
of said feed cylinder “element, gnd valve means
‘cooperating with said feed piston element for
controlling a supply of pressuré fluid from the
feed cylinder element to'said hammer motor, said
hammer motor when said feed piston element is
moving in one direction receiving jpressure fluid

60
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from one end of said feed cylinder element and
when said feed piston element is moving in the
opposite: direction receiving pressure fluid from
the opposite end of said feed cylinder element.

9. In a punch mechanism, a support having a
guide, a hammer mechanism slidable on said
guide comprising a pressure fluid actuated ham-
mer motor for percussively actuating a punch pin,
reversible means for feeding said hammer mech-
anism forwardly and rearwardly on its guide to
effect movement of the punch pin into and out
of a drill steel bore, said feeding means compris-
ing relatively reciprocable pressure fluid actuated
feed cylinder and piston: elements, valve means
for supplying pressure fluid to the opposite ends
of said feed cylinder element, valve means associ-
ated with said feed piston element for contreliing

" a supply of pressure fluid from the feed cylinder
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element to said hammer motor, said hammer mo-
tor when said feed piston element is moving in
one direction receiving pressure fluid from one
end of said feed cylinder element and when said
feed piston element is moving in the opposite di-
rection receiving pressure fluid from the opposite
end of said feed cylinder element, said valve
means for controlling the supply of pressure fluid
to the hammer motor comprising a valve bore
formed in said feed piston element, and a rela-
tively reciprocable piston valve in said valve bore,
said piston valve when in one relative position
admitting pressure fluid from one end of the feed
cylinder element to the hammer motor and when
in its opposite relative position admitting pres-
sure fluid from the opposite end of the feed cyl-
inder element to the hammer motor.

10. In a punch mechanism, a pressure fuid
actuated hammer motor for percussively actuat-
ing a punch pin, reversible pressure fluid actuated
feeding means for feeding said hammer motor
forwardly and rearwardly while in operation to
drive the punch pin into and effect its with-
drawal from a drill steel bore comprising a re-
versible feeding motor arranged wholly in lateral
offset relation to said hammer motor and having
8 motor chamber, means for controlling the sup-
ply of pressure fluid to the.motor chamber of
said feeding means, and means for effecting oper-
ation of said hammer motor during both forward
and rearward feeding movements thereof em-
bodying ‘means for supplying pressure fluid to
said hammer mofor from the portion of the
motor chamber of said feeding means within
which pressure fluid is acting to provide the
feeding force.

11, In a punch mechanism, a pressure fluid
actuated hammer motor for percussively actuat-

ing a punch pin, reversible pressure fluid actuated

feeding means for feeding ssid hammer motor
forwardly and rearwardly to effect movement of
the punch pin into and out of a drill steel bore,
said feeding means includiing a-feeding motor
having a motor chamber, means for controlling
the supply of pressure fluid to said feeding means,
and means for effecting operation of said ham-
mer motor during both forward and rearward
feeding movements thereof embodying means for
supplying pressure fluid from the motor chamber
of said feeding means to said hammer motor,
said operation-effecting means including means
for automatically cutting off the supply of pres-
sure fluid to the hammer motor when said feeding
means reaches its extreme limit. of rearward feed.

12, In a punch mechanism, a pressure fluid
actuated hammer motor for percussively actuat-
ing a punch pin, reversible pressure fluid actuated

2,121,817

feeding means for feeding said hammer forwardly
and rearwardly to effect movement of the punch
pin into and out of a drill steel bore including
relatively reciprocable ‘feed cylinder and piston
elements-in offset relation with respect to said
hammer motor, valve means for connecting either
end of said feed cylinder element with a source
of pressure fluid supply while the other end
thereof is connected to exhaust, and valve means
arranged within said feed piston element for con-
trolling the supply of pressure fiuid from said feed
cylinder element to said hammer inotor.

13. In a purich ‘mechanism, a pressure fluid
actuated hammer motor for percussively actuat-
ing a punch pin, reversible pressure fluid actuated
feeding means for feeding said hammer forwardly
and rearwardly to effect movement of the punch
pin into and out of a drill .steel bore including
relatively reciprocable feed cylinder and piston
elements, valve means for connecting either end
of said feed cylinder element with g source of
pressure fluid supply while the other end thereof
is connected to exhaust, and valve means ar-
ranged within said feed piston element for con-
trolling the supply of pressure fluid from said
feed cylinder element to said hammer motor,
said last mentioned valve means including means
for automatically cutting off the supply of pres-
sure fluid from said feed cylinder element to said
hammer motor when said feeding means reachss
its extreme limit of rearward feed.

14. - In a punch mechanism, a pressure fAuid
actuated hammer motor for percussively actuat-
ing a punch pin, reversible pressure fluid ac-
tuated feeding means for: feeding said hammer
forwardly and rearwardly to effect movement of
the punch pin into and out of a drill steel bore
including relatively - reciprocable feed cylinder
and piston elements. in offset relation with re-
spect to said hammer motor, valve means for
connecting either end of said feed cylinder ele-~
ment with a source of pressure fluid supply while
the other end thereof is .connected to exhaust,
and valve means arranged within said feed pis-
ton element for controlling the supply of pres-
sure fluid from said feed cylinder element to said
hammer motor, said last mentioned valve means

cloging off the exhaust side of the feed cylinder’

element from the hammer motor while the live
pressure side of the feed eylinder element is con-
nected to the hammer motor.

15. In a punch mechanism, a support ha,vmc
a guide, a hammer mechanism slidable on said
guide and comprising s pressure fluid actuated
hammer motor for delivering impact blows to a
punch pin,  reversible feeding means for said

“hammer mechanism distinct from said guide for

feeding said hammer mechanism forwardly and
rearwardly on its guide to effect movement of
the punch pin info-and out of a drill steel bore,
said feeding. means including . relatively  re-
ciprocable: pressure fluid actuated cylinder and
piston elements, valve means for controlling the
supply. of - pressure fluid to the opposite ends of
the feed cylinder element, and valve means asso-
ciated with the feed piston element for control-
ling the supply of pressure fiuid to said hammer
motor, the pressure fluid flowing from the fead
cylinder element under the control of said last
mentioned valve means to said hammer motor.

16. In a punch mechanism; a support having
a guide, a hammer mechanism slidable on said
guide comprising a pressure fluid actuated ham-
mer motor for percussively actuating a punch
pin, reversible means distinet from said guide
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for feeding said hammer” mechanism forwardly

and rearwardly on its guide to effect movement

of the punch ‘pin into and out -of a - drill’ steel

_bore,” said ‘feeding 'means ‘comprising relatively

eciprocable pressure fluid actuated feed cylinder
and piston ‘elements, valve means for supplying
opposite ends of- said ‘feed
cylinder élement, ‘and - valve Imeans gssociated

" with seid feed piston element for controlling a

supply:of pressure fluid from: the feed eylindér
element -to said hammer motor, said hammer
motor when said feed piston element is moving in
one direction receiving pressure fluid from’ one
end of said feed cylinder elément and when-said
feed piston element is moving in the opposite di-
rection receiving pressure fluid from the -oppo-
site end cf said feed cylinder element. Lo e

“-17. Tn a punch mechanism, a’support having &

guideway, a pressure fuid actuated hammer mo-
tor slidably mounted on said guideway for per-
cussively actuating a punch pin, reversible pres-
sure fluid actuated feeding means distinct from
said support guideway for feeding said hammer
motor forwardly and rearwardly to effect move-
ment of the punch pin into and out of a drill
steel bore including relatively reciprocable - feed
cylinder and’ piston elements, valve means for

‘connecting either end of said feed cylinder ele-

ment with a source of pressure fluid supply while
the other end thereof is connected to exhaust,

~and valve means-arranged within said feed pis-

ton element for controlling the supply of pres-
sure fluid from said feed cylinder element to said
hammer motor. -
18. Tn g punch mechanism, a support having a
guideway, a pressure fluid actuated hammer mo-
for slidably mounted on said guideway for per-
cussively actuating a punch pin, reversible pres-
sure fluid actuated feeding means distinet from
said support guideway for feeding said hammer
motor forwardly and rearwardly to effect move-

_‘ment of the purch pin into and out of a drill

50

steel bore including relatively reciprocable feed
cylinder and piston .elements, valve means for
connecting either end of said feed cylinder ele-
ment with a source of pressure fluid supply while
the other end thereof is connected to exhaust,
and valve means arranged within said feed pis-
ton element for controlling the supply of pres-
sure Auid from said feed cylinder element to said
hammer motor, said last mentioned valve means
closing off the exhaust side of the feed cylinder
element from the hammer motor while the live
pressure side of the feed ‘cylinder element is con-
nected to the hammer motor.

19 . Ina punching mechanism, a guide, & ham-

‘mer mechanism slidable on said guide, means for -

- feeding said hammer mechanism forwardly and

60
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rearwardly along said guide, means for auto-
matically reversing the direction of feed when
said hammer mechanism has been fed in one di-
rection a predetermined distance, and associated

" means for varying the distance of travel of said

hammer mechanism,” :

20. In a punch mechanism, in combination; a
pressure fluid actuated hammer mechanism for
percussively actuating a. punch pin, a pressure
fluid actuated reversible feeding motor arranged
in parallel offset relation with the hammer mech-
anism for feeding the latter forwardly to drive
the punch pin into the

release the punch pin from the work, said feed-
ing motor having a motor chamber containing a
movable motor element, means for supplying
pressure fluid to the motor chamber of said feed-

_operation of

work and rearwardly to.

5

ing motor to effect operation thereof in either di-
rection, and means for supplying pressure fluid
from .the active, feeding-force-exerting portion
of the motor chamber of said feeding motor: to
said hammer mechanism to effect operation’ of
the latter during either direction of feed.

.. 91, In a punch mechanism, in combination, a
pressure fluid actuated hammer mechanism for
percussively actuating a punch pin, ‘a pressure
fluid actuated reversible feeding motor for feed-
ing. the hammer mechanism forwardly ‘to drive

10

the punch pin into the work and rearwardly to .

release. the punch pin from the work, said motor
having a motor chamber containing a movable
motor element, means’ for: supplying. pressure
fludd to the motor chamber of said feeding motor
to effect operation thereof in either diréction;
and means for supplying pressure fluid from the
motor chamber of said. feeding  motor tosaid
haminer mechanism to: effect operation of the
latter dquring either direction of feed, said pres-
sure fuid supply means including. a reversing

-valve for supplying pressure fluid to said hammer

mechanism from the rearward end of the feed-
ing motor and for cutting off communication of
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the hammer mechanism with the forward end

of the feeding motor during forward feed and
vice versa. :

292. In a punch mechanism, in combination, a

pressure fluid actuated hammer mechanism for
percussively actuating a punch pin, & pressure
fuid actuated reversible feeding motor for feed-
ing the hammer mechanism forwardly to drive
the punch pin into the work and rearwardly to
release the punch pin from the work, said feed-
ing motor having a motor chamber containing a
movable motor element, means for supplying
pressure fluid to the motor chamber of said
feeding motor to effect operation thereof in
either direction, and means for supplying. pres-
sure fluid from the motor chamber of said feed-
ing motor to said hammer mechanism to effect
the latter during either direction of
feed and including a reversing valve for cutting
off communication of the hammer mechanism
with the forward end of the feeding motor during
forward feed and vice versa, said reversing valve
controlled at least in part by the pressure of the
fluid in the feeding motor. o
23. In a punch mechanism, in’ combination; a
pressure fluid actuated hammer mechanism for
percussively actuating a punch pin, a pressure
fluid actuated reversible feeding motor for feed-
ing the hammer mechanism forwardly to- drive
the punch pin into the work and rearwardly to
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release the punch pin from the work, said feed- ..

ing motor having a motor chamber containing a

movable motor element, means for supplying.

pressure fluid to the motor chamber of said feed-
ing motor to effect operation thereof in either di-
rection, means for supplying pressure fluid from
the motor chamber of said feeding motor to said
hammer mechanism to. effect operation of the
latter during either direction of feed and in-
cluding a reversing valve means for cutting off
communication of the hammer mechanism with
the forward end of the feeding motor during for-
ward feed and vice versa, said reversing valve
means controlled at least in part by the pres-
sure of the fluid in the feeding motor, and me-
chanical means for positively shifting the con-
nections ‘effected by said valve means as said

- hammer mechanism assumes a predetermined po-

sition, ) »
24‘. In a punch mechanism, in combination, a
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support providing a guideway, a pressure fluid
actuated hammer mechanism mounted on said
guideway to move longitudinally therealong for
bercussively actuating a punch pin, a pressure
fluid actuated reversible feeding motor for feed-
Ing the hammer mechanism either forwardly or
rearwardly along said guideway to effect move-
ment of the punch pin into or out of the work,
a reversing valve for said feeding motor, an abut-
ment movable with said hammer mechanism,
valve operating means engageable with said abut-
ment for effecting shifting of said valve to re-
verse the direction of feed when the punch pin
has been driven into the work a predetermined
distance, a valve for controlling the supply of
pressure fluid to said hammer mechanism, a stop
on said support, and controlling means for said
last mentioned valve engageable with said stop
for effecting the cutting off of the flow of pressure
fluid to said hammer mechanism when said feed-
ing means assumes a position near the end of its
reverse feed.

'25. In a punch mechanism, in combination, a
bressure fluid actuated hammer mechanism for
percussively actuating a punch pin, a pressure
fluid' actuated reversible feeding motor arranged
in parallelism with the hammer mechanism for
feeding the latter forwardly to drive the punch
pin into the work and rearwardly to release the
bunch pin from the work and comprising a eyl-
inder ‘having a bore containing a reciprocable
feed piston having its piston rod connected to
the hammer mechanism, means for supplying
pressure fluid to said feed cylinder to. effect op-
eration of the feed piston in either direction, and
means for supplying pressure fluid from said feed
cylinder of said feeding motor to said hammer
mechanism to effect operation of the latter dur-
ing either direction of feed including supply pas-
sage means formed in said piston rod and com-
municable with the cylinder bore,
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