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My invention relates to hole opening
punches and more particularly to punches for
opening the holes in drill steels afier they
have been operated upon by forging ma-
chines for the purpose of forming bits or
lugs thereon.

An object of my invention is te provide an
improved hole opening punch. Another ob-
ject of my invention is to provide an im-
proved punch for opening the holes in hol-
low drill steels. A further object of my in-
vention is to provide an improved punching
mechanism operative to open the hole in a
hollow drill steel and thereafter to automati-
cally withdraw the punch from said hole and
shut down the machine. Other objects and
advantages of my improved mechanism will
be apparent from the following specification
and appended claims.

In the accompanying drawings I have
shown for purposes of illustration one em-
bodiment which my invention may assume in
practice.

In these drawings,—

Fig. 1 is a view partially in elevation and
partialiy in ceniral vertical longitudinal sec-
tion through my improved hole opening
mechanism.

Fig. 2 is a view partially in plan and par-
ially in horizontal longitudinal central sec-
ion through my improved mechanism.

Fig. 8 is a defail partially in elevation and
partially in secticn, the section being taken
on line 3—38 of Fig. 1, throngh my improved
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5 steel clamping mechanism.

Fig. 4 is 2 detail on an enlarged scale of a
portion of the mechanism shown in Fig. 2.

Tt is well known that the swaging opera-
tions used in forming the wings at the ends
of drill steels frequently result in a partial
closure or obstruction of the hole through
which fluid is adapted to be supplied to the
bottom of the drill hole when the steel is in
use. It isalso well known that the formation
of lugs by certain processes is lilkely to close
partially, or in some instances completely,
the hole through drill steels. I have pro-
vided improved mechanism for epening these
holes.

In the illustrative form of my invention it

Serial Wo. 506,383,

is shown disposed upon a main frame 1 hav-
ing at the forward end thereof an upright
transversely extending member 2 upon which
clamping mechanism generally indicated by
3 is disposed, and likewise comprises a hole
opening punch mechanism generally desig-
nated 4 disposed in alinement with the jaws
of the clamp mechanism 8. The clamping
mechanism comprises a pair of oppositely
movable jaw members 5 and 6 (see Fig. 3)
each provided with a depending lug, respec-
tively numbered T and 8, internally threaded
and forming nuts cooperating with & mem-
ber 9 which is held against longitudinal
movement in a block 10, but is rotatable by
a handle 11, the member 9 having right and
left hand threads at the opposite ends there-
of cooperating with the nuts 7 and 8. The
adjacent faces of the jaws 5 and 6§ are pro-
vided with notches whose upper and lower
sides make respectively angles of 45° with
the horizontal. It will be evident that these
notches which are designated 13 and 14 will
automatically center drill steels of different
sizes and place them with their axial bores
always in substantially the same position ir-
respective of the sizes of the steels.

To cooperate with steels, one of which is
illustrated at 3, in the clamp mechanism 3,
T have provided as stated, hole opening mech-
anism 4. This mechanism comprises a punch
15 which is longitudinally movable swith re-
spect to the steel and is adapted to be ham-
mered as well as moved forwardly, whereby
to effect an easy and very efficient opening of
the partially or entirely closed holes in the
steels. Mounted upon the base 1is a cylinder
member 17 having a bore 18 in which there
is longitudinally reciprocable a member 19
which comprises a motor having a cylinder
90 in which a piston 21 is reciprocable in a
well known manner, fluid being supplied to
said cylinder by way of a central inlet supply
passage 22 and distributed to the opposite
ends of the motor by bypass passages 23 and
24, and fluid being exhausted by exhaust pas-
sages 25 and 26 communicating with a longi-
tudinally extending passage 27 which is con-
nected by one or more holes 28 as may he
desired with the atmosphere, these holes ex-
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tending through a forwardly extending re-
duced piston rod 29 formed upon the member
19. The member 29 is centrally bored as in-
dicated at 30 and supports as a chuck the
pin or hole opening punch 15, the latter be-
ing held in operative relation to this chuck
by a retainer 81 pivoted to the front end of
the member 29. It will be noted that the inlet
port 22 is connected by a passage 32 with the
rear end of the cylinder 18 and that a fiuid
supply passage 33 of larger diameter than
the passage 32 communicates with the rear
end of the cvlinder 18. A passage 34 com-
municates with the forward end of the cyl-
inder 18, the passages 83 and 84 communicat-
ing at opposite sides thereof with a bore 35
coaxially arranged with the bore 18. A fluid
inlet 36 enters the bore 85 mid-way between
the passages 83 and 84. A piston valve 87
is adapted to control the connection of the
inlet 86 with the passages 33 and 34, respec-
tively, and also the connection of these last
named passages with the exhaust passages 39
and 40 formed in the wall of the chamber 35.
A rod 41 is secured to the rear end of the
member 19 and is provided with collars 49
and 43 and springs 44 and 45 to cooperate
with the piston valve 87 and to cause the lat-
ter to move longitudinally in such manner as
to_connect alternately the port 33 with the
inlet 86 and the port 34 with the exhaust 39,
or the port 34 with the inlet 36 and the port
38 with the exhaust 40.

For the purpose of holding the piston valve
in fixed position except at times when it is
positively moved by the action of the collars
42 and 43 and springs 44 and 45, spring con-
trolled plungers 46 and 47 are arranged to
cooperate with grooves 48 and 49 in the spools
of the valve 37, the plunger 46 being adapted
to cooperate with the groove 48 and the
plunger 47 with the groove 49. Disposed
rearwardly of the bore 35 is a closure member
50 in which there is a chamber 51 connected
by a passage 52 with the passage 34. A valve
53 is disposed in the chamber 51 and cooper-
ates with the seat 54, being adapted to be
seated upon said seat by a spring 55 and un-
seated by a plunger 56 which is engaged by the
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collar 43 upon the rod 41 just as or slightly
after the piston valve 37 begins to be moved
to the position shown in Fig. 1. Tt will he
noted that this valve controls a passage 57
which leads to a chamber 58 in which a piston
59 is reciprocable. The piston 59 is nor-
mally moved toward the right hand end of
the chamber by a spring 60 whose tension may
be adjusted by means including the threadeil
follower 61. The plunger- 59 is provided
with a valve member 62 cooperating with a
port 63 which opens through the right hand
end wall of the chamber 58. A passage 64
connected with a receiver or other source of
compressed air opens into the chamber &8
slightly to the right of the extreme right haad
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position of the piston 59. It will also be
noted that a chamber 65 is arranged on the
opposite side of the end wall of the chamber
58 and that from this chamber 65 a port 66
is connected to the passage 86. For the pur-
pose of moving the valve 62 to the left, a prop-
erly packed stem 67 is provided, and this
stem may be caused to move by a lever 68
and a rod 69 provided with a grasping loop
70 extending into convenient relation to the
operator as he stands adjacent the vise mem-
ber 8. A stop member 71 is arranged to limit
the range of movement of valve 37.

The mode of operation of this mechanism
will, it ig believed, be readily apparent from
the preceding description. A steel, the hole
in which has been somewhat obstructed, is
ingerted between the jaws 5 and 6 of the vise
and by turning the handle 11 is clamped
therein in horizontal position. The operator
then pulls upon the grasping ring 70 and piv-
movement of the lever 638 causes the
plunger 67 to unseat the valve 62. This valve
ig, it will be noted, always possessed of a bias
toward open position due to the larger area
of the piston 59 than the arvea of the valve

come when the valve is seated by the pressure
the spring 60. When, however, the valve
n opened, due to the relatively large

1 area exposed to pressure, it will
erstood that the valve will remain open
osed by means hereinafter described.
The opening of the valve 62 will permit the
passage of pressure from any suitable source,
for example a receiver, through the port 64,
the port 66, and the passage 36 into the cham-
ber 85 where it will be distributed due to the
position of the piston valve 37 by way of the
port 33 to the rear end of chamber 18 and by
way of ports 32 and 22 to cause reciprocation
he piston 21, Tt will thus be obvicus that
opening of the valve 62 the piston 21
ciprocate and hammer upon the pin 15
dso that the pressure acting upon the
t hand end of the member 19 will cause
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purpose for which it is to be used, for ordi-
requirements, however, four or five
1 csufiicient. Wien the pin has
been driven in to its full distance into the steel
5 and has opened the hole therein it will be
evident that the member 19 will be at the for-
ward end of its stroke, and this member will
likewise have moved with it the rod 41 where-
by the collar 43 will have caused the piston
vaive 8T to so move as to cut off communica-
tion between the passages 33 and 86 and con-
nect the passages 33 to the exhaust port 40,
andd to open communication between the pas-
e 36 and the passage 34. As a result, the

3

member 19 will reverse its movement and
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withdraw the pin 15 from the now open hole.
Slightly before the member 19 has moved
sufficiently far to the right to reverse the pis-
ton valve 37 so as to cause the opening of com-
munication between the passage 34 and the

xhaust port 39, the collar 43 will engage the
stem 58 and will open the valve 53. Asa re-
sult, fiuid frem the forward end of the cylin-
der will pass by way of the passage 52, pas-
sage 57, ete., into the chamber 58 and acting
upon the left hand side of the piston 59 will
cause the valve 62 to again be seated. When
the member 19 has reached its extreme right
hand position, the valve 37 will be restored
to the position shown in Fig. 1 and so the
parts will be in position for the operation to
be repeated. It will be thus evident that I

have provided automatic means for opening’

the hole, retracting the punch from the hole,
and  shutting. down the machine, the sole
manual operation requisite for producing
this result being the mere opening of a single
control valve. As stated above, the advan-
tage of this construction will be clearly ap-
parent for the throwing of the valve 37 will
be made more instantaneous by reason of the
delay in throwing the same until the com-
pression of the springs 44 and 45 is such as
to overcome the action of the spring latches
46 and 47 and accordingly the valve will not
begin to move until such time as the piston
travel is nearly completed.

While I have in this application specifical-
ly described and shown one form which my
invention may assume in practice, it will be
understood that this form of the same is
shown for purposes of illustration and that
the invention may be modified and embodied
in various other forms without departing
from its spirit or the scope of the appended
claims.

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

1. Ina drill steel hole opening mechanism,
2 hole opening punch, hammer mechanism
cooperating therewith, and pressure fluid ac-
tuated means including relatively reciproca-
ble cylinder and piston elements for feeding
said hammering mechanism forwardly to
feed said punch into a hole and for auto-
matically withdrawing said punch when a
predetermined forward movement thereof
has taken place. ’

2. In a hole forming mechanism, a tool,
hammer mechanism cooperating therewith,
pressure fiuid actuated means including rela-
tively reciprocable cylinder and piston ele-
ments for positively feeding said hammer-
ing mechanism to feed said tool forwardly
into a hele, and means automatically opera-
tive to positively withdraw said tool when a
predetermined forward movement of the tool
has taken place.

3. In a drill sharpening mechanism, a hole
opening punch, means for imparting a rapid

3

series of blows thereon, fluid actuated means

for feeding said punch bodily toward a mem-

ber in which a hole is to be opened, and means
for automatically stopping said first men-
tioned means when said punch reaches its
forward limit of movement.

4. In a drill sharpening mechanism, a hole
opening punch, hammering mechanism as-
sociated therewith, means under manual con-
trol for forcing said punch into a member
having an obstructed hole therein, and auto-
matic fluid actuated means for withdrawing
said punch.

5. In a drill sharpening mechanism, a hole
opening punch, hammering mechanism as-
sociated therewith including an actuating
motor therefor, means under manual control
for feeding said punch toward the work, and
fluid actuated means controlled by movement
of said motor for aitomatically effecting re-
turn movement of said punch.

6. In a drill sharpening mechanism, a hole
opening punch, a psreussive motor cooperat-
ing therewith, means for feeding said per-
cussive motor bodily toward the work, and
fluid actuated means automatically operative
when the hole has been opened to withdraw
the punch therefrem.

7. In a hole opening punch mechanism, a
pin, percussive actuating means therefor,
fluid means for moving the pin toward the
work, fluid pressure means for withdrawing
the pin from the work, manual means for
initiating movement of the pin toward the
work, and automatic means for effecting
withdrawal of said pin and the cessation of
the operation of said actuating means simul-
tanecusly with the initiation of withdrawal.

8. In a drill sharpening mechanism, & pin,
means including a relatively reciprocatory
piston and cylinder type motor for moving
said pin toward and into its work and for
withdrawing. the same therefrom, manual
means for initiating movement of said pin
towards its work including a manually
opened valve, and automatic means for with-
drawing said pin and closing said valve to
thereby stop operation of said mechanism.

9. In a drill sharpening mechanism, a pin
operating motor, a feeding motor therefor,
manually controlled means for initiating the
supply of fluid to both of said motors, and
means controlled by the movement of said
feeding motor for controlling said first men-
tioned means. ’

10. In a drill steel hole openino mecha-
nism, a hole opening punch, means to feed

said punch forwardly, and control means

therefor including manual control means and
fluid pressure controlled means adapted to
control said manual means.

11. In adrill steel hole opening mechanism,
a hole opening punch, means to feed said
punch forwardly into the hole in the drill
steel, and means automatically operative
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when the punch has moved a predetermined
distance to initiate withdrawal and simul-
taneously stop operation of said punch in-
cluding an element connected to said punch
and constantly movable during movement of
said punch.

12, In a drill steel hole opening mechanism,
a hole opening punch, fluid actuated feed-
ing means for sa1d punch including relative-
ly reciprocable cylinder and niston elements
having a cycle of operation, means to start
operation of said feeding means, and means
to automatically stop the operation of said
feeding means when said cycle is completed.

13. In a drill steel hole opening mechanism,
a hole opening punch, means to feed said
punch forwardly, and control means includ-

Ing a member adapted to be manually op- -

erated to initiate operation of said punch
and to be actuated by fluid pressure to pre-
vent further overation of the same.

14. In a drill steel hole opening mecha-
nism, a hole opening punch, means to feed
said punch forwardly and control means in-
cluding a member adapted to be manually
operated to initiate operation of said punch
and to be automatically actuated by fluid
pressure to prevent further operation of the
same.

15. In a hole forming mechanism, a tool,
means for feeding the same forwardly and
for automatically withdrawing and stopping
the same including a valve adapted to be held
stationary during feeding movement, and
means movable with the tool for shifting said
valve.

16. A hole forming mechanism comprising
a tool, means for feeding the same forwardly
including means for initiating said move-
ment after which the feeding will be auto-
matic, said latter means comprising a valve,
yieldable means for holding the same seated,
manual means for unseating the same, and
means whereby the same is held unseated by
fluid pressure.

17. A hole forming mechanism comprising
a feed cylinder, a pneumatic hamnier hav-
ing a cylinder reciprocable in said feed cyl-
inder and carrying a tool, means for con-
trelling flow of fluid to said hammer, means
for controlling feeding movement of said
hammer cylinder including a valve adapted
to be stationary during portions of the feed-
ing movement, and means operable during
other portions of the movement thereof by
said latter cylinder for actuating said valve.

18. A hole forming mechanism comprising
a tool, means for feeding the same forwardly,
and confrolling means therefor including
a plurality of mutually dependently oper-
able valves.

19. A hole forming mechanism comprising
a tool, feeding means therefor, means for
controlling said feeding means including a
plurality of valves. and means for actuating
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the same in sequence during a predetermined
cycle of operation of said mechanism and to
restore automatically said valves to their
initial position when said cycle is completed.

20. A hole forming mechanism compris-
ing a tool, means for feeding the same, and
control means therefor including a valve
adapted to be directly subjected to live pres-
sure fluid for seating the same or holding the
same open.

21. In a hole forming mechanism, a tool,
a feed cylinder, a piston in said eylinder car-
rying said tool, a valve for admitting live
pressure fluid to one end of said cylinder to
feed said piston, and means for moving said
valve controlled by fluid pressure in the end
of said cylinder.

22. A hole forming mechanism comprising
a feed cylinder, a piston therein carrving a
tool, a hammering mechanism associated with
said tool, feed control means thervefor in-
cluding a valve adapted to control a supply
of Iive pressuve fuid to said cylinder, means
for unseating said valve to permit said tool
to have feeding movement, and means for
automatically closing said valve.

23. A hole forming mechanism comprising
a hammer, pressure fluid means including an
element surrounding said hammer for feed-
ing the same forwardly during operation
thereof, and means for automatically with-
drawing the same.

24. In a hole forming mechanism, a pres-
sure fluid actuated hammer, a forward and
reverse feed mechanism therefor, common
control means for causing operation of said
hammer and forward feed simultaneously in-
cluding a valve influenced by pressure fiuid,
and means for automatically stopping said
simultaneous operation and rendering said
reverse feed automatically operative.

25. In a hole forming mechanism, a ham-
mer, reversible fluid actuated feeding means
therefor including relatively reciprocable
cylinder and piston elements, and means for
causing forward feed and to automatically
reverse the same including means responsive
to movement of the hammer,

26. In a hole forming mechanism, a pres-
sure fluid actuated hammer comprising a
cylinder and piston, feeding means therefor
including a cylinder, means for supplying
pressure fluid to said cylinders to actuate
said piston and feed the hammer in one di-
rection, and means for stopping operation of
said hammer piston and for automatically
reversing said feeding means on stopping of
the hammer.

27. In a hole forming mechanism, a pres-
sure fluid actuated hammer comprising a cyl-
inder and piston, feeding means therefor in-
cluding a cylinder, means for supplying pres-
sure fluid to said cvlinders to actuate said
piston and feed the hammer in one direction,
and means for reversing said feeding means,
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the reverse feed being operative only when
said piston is substantially inoperative.

28. In a hole forming mechanism, a pres-
sure fluid actuated hammer, means for feed-

ing the same in one direction during oper-.

ation of said hammer, and means simultane-
ously automatically operative for reversing
said feed and stopping said hammer.

29. A hole forming mechanism comprising
a motor, forward and reverse positive feed-
ing means therefor, a main control valve for
said motor and feeding means, and auxiliary
valve means cooperating with said main con-
trol valve for controlling both of said feeds.

80. A hole forming mechanism ¢comprising
a motor, forward and reverse positive feed-
ing means therefor, a main control valve for
said motor and feeding means, and auxiliary
valve means including a valve reciprocably
mounted in alinement with said main control
valve for controlling both of said feeds.

31. A hole forming mechanism comprising
a fluid actuated element, and means for con-
trolling fluid flow thereto including a plu-
rality of longitudinally movable valves one
of which is manually controlled.

32. A hole forming mechanism comprising
a fluid actuated element, and means for con-
trolling fluid flow thereto including a plural-
ity of longitudinally movable valves, one of
which is operable independently of the other.

33. In a hole forming mechanism, a cylin-
der, a fluid actuated hammer piston therein,
fluid actuated forward and reverse feeding
means therefor, means for supply pressure
fluid to said cylinder and to said feeding
means to feed the cylinder forwardly and
for thereafter automatically diminishing the
pressure fluid supply to said cylinder and
means for effecting reverse feed upon the di-
minishing of pressure fluid supply to said
cylinder.

34. A hole forming mechanism compris-
ing a fluid pressure actuated motor, feeding
means therefor, a single manually operable
valve for controlling said feeding means,
and means for subjecting a portion of said
valve to fluid pressure in said motor to effect
a controlling action on said valve.

35. A hole forming mechanism compris-
ing a fluid pressure actuated motor, feeding
means therefor, a single manually operable
valve for controlling said feeding means, and
means for antomatically subjecting a portion
of said valve to fluid pressure in said motor
upon operation of the same to thereby effect
a controlling action on said valve.

36. A hole forming mechanism compris-
ing a motor, automatic feeding means there-
for, a main control valve for said motor, and
a control valve coaxially disposed with said
main valve for automatically controlling
said feeding means.

37. In a drill steel hole opening punch
mechanism, a pin adapted to be hammered

5

into an obstructed bore and penetrate to a
point beyond the obstruction, a hammering
motor associated with said pin and adapted
to actuate the same, means for effecting bod-
ily movement of said pin and hammering mo-
tor towards a hollow steel to open the bore
therein and in an opposite direction to with-
draw the pin including relatively recipro-
cabie feed cylinder and piston elements one
rigidly connected to the hammering motor
and the other held stationary during feed-
ing, and means for controlling the opera-
tion of said hammering motor and said means
for effecting bodily movement including mo-
tive fluid supply connections to said ham-
mering motor and movement effecting means
and controlling means therefor including a
valve controlling the supply to effect oper-
ation of said hammering motor and feed in
each. direction, and automatic controlling
means therefor for shifting said valve with-
out manual intervention to interrupt for-
ward feed and initiate reverse feed.

38. In a drill steel hole opening punch
mechanism, a pin adapted to be hammered
into an obstructed bore and penetrate to -a
point beyond the obstruction, a hammering
motor associated with said pin and adapted
to actuate the same, means for effecting bod-
ily movement of said pin and hammering
motor towards a hollow steel to open the bore
therein and in an upposite direction to with-
draw the pin including relatively recipro-
cable feed cylinder and piston elements one
rigidly connected to the hammering motor
and the other held stationary during feed-
ing, and means for controlling the operation
of said hainmering motor and said means for
effecting bodily movement including motive
fluid supply connections to said hammering
motor and movement effecting means and
controlling means therefor including a valve
controlling the supply to effect operation of
said hammering motor and feed in each di-
rection, and automatic centrolling means
therefor -for shifting said valve without
manual intervention to interrupt the for-
ward feed and initiate reverse feed, and an
operator controlled valve movable to put said
mechanism in operation. _

39. A hole forming mechanism comprising
a tool, a hammer type motor adapted to actu-

‘ate the same, and feeding means therefor in-

cluding a pressure fluid cylinder, a passage to
each end of said cylinder, a valve for con-
trolling said passages, manual means for
starting delivery of pressure fluid for initiat-
ing forward feeding, automatic controlling
means for reversing said controlling valve
after a predetermined forward movement of
the tool has taken place to reverse the feed,
and automatic means for stopping delivery
of fluid at the end of the reverse feed to stop
the feed. «

40. In a drill sharpening mechanism, a
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hele opening punch, a fluid presser actuated
hammer type motor cooperating therewith,
and means for feeding said motor toward and
from the work including a pressure fluid
cylinder, a valve controlling the flow of pres-
sure fluid both to the cylinder and to the
motor, manual means for starting delivery of
pressure fluid for initiating feeding move-
ment toward the work, and automatic means

¢ controlling said valve for reversing the feed

after the punch has been driven into the
work.

41. In a drill sharpening mechanism, a
hole opening punch, a fluid pressure actu-
ated hammer type motor cooperating there-
with, means for feeding caid motor toward
and from the work including a pressure fluid
cylinder, a valve controlling the flow of pres-
sure fluid both to the cylinder and to the
moter; manual means for starting delivery of
pressure fluid for initiating feeding move-
ment toward the work, and automatic means
controlling said valve for reversing the feed
after the puneh has been driven into the
work, and automatic means for stopping de-
livery of fluid at the end of the reverse feed
to stop the operdtion of the drill sharpening
mechanism.

42. In a drill steel hole opening punch
mechanism; & pin adapted to be hammered
into an obstructed bore and penetrate to a
point beyond the obstruction, a hammering
motor of the pneumatic percussive type as-
sociated with the pin and adapted to impart
to the same a rapid series of blows to drive it
into an ebstructed bore, means for effecting
bodily forward feeding movement of said pin
and hammering motor and opposite retrac-
tive movement thereof including a pneumatic
feeding motor comprising relatively recipro-
eable cylinder and piston elements one rigidly
connected to the hammering motor and the
other held stationary during feeding, and
means for starting operation of said ham-
mering motor and causing said feeding motor
to effect forward feed and for subsequently
causing interruption. of the operation of said
hammering motor and retraction thereof
without further operator intervention com-
prising controlling means for said motors in-
cluding a reciprocatory valve controlling air
supply to the hammering motor and also op-
erative in one extreme position to supply air
to one end of the feeding motor cylinder and
vent the other end to effect forward feed and
in its other extreme position to supply air to
the other end of the feeding motor cylinder
and vent the first end to effect retraction.

43. In a drill steel hole opening punch
mechanism, a pin adapted to be hammered
into an obstructed bore and penetrate to a
point beyond the obstruction, a hammering
motor of the pneumatic percussive type asso-
ciated with the pin and adapted to impart to
the same a rapid series of blows to drive it

1,758,846

into an obstructed bore, means for effecting
bodily forward feeding movement of said pin
and hammering motor and opposite retrac-
tive movement thereof including a pneumatic
feeding motor comprising relatively recipro-
cable cylinder and piston elements one rigidly
connected to the hammering motor and the
other held stationary during feeding, and
means for starting operation of said ham-
mering motor and causing said feeding motor
to effect forward feed and for subsequently
causing interruption of the operation of said
hammering motor and retraction thereof
without further opsrator imtervention com-
prising controlling means for said motors in-
cluding a reciprecatory valve controlling air
supply to the hammering motor and also op-
erative in one extreme position to supply air
to one end of the feeding motor cylinder and
vent the other end to effect forward feed and
in its other extreme position to supply air to
the other end of the feeding motor cylinder
and vent the first end to effect retraction, and
controlling means for said valve operative
automatically to cause movement thereof
from the first mentioned position thereof to
the second mentioned position thereof.

44, In a drill steel hole opening punch
mechanism, a pin adapted to be hammered
into an obstructed bore and penetrate to a
point beyond the obstruction, a hammering
motor of the pneumatic percussive type asso-
clated with the pin and adapted to impart to
the same a rapid series of blows to drive it
into an obstructed bore, means for effecting
bodily forward feeding movement of said pin
and hammering motor and opposite retrac-
tive movement thereof including a pneumatic
feeding motor comprising relatively recipro-
cable cylinder and piston elements one rigidly
connected to the hammering motor and the
other held stationary during feeding, and
means for starting operation of said ham-
niering motor and causing said feeding motor
to effect forward feed and for subsequently
causing interruption of the operation of said
hammering motor and retraction thereof
without further operator intervention com-
prising controlling means for said motors in-
eluding a valve controllable directly by the
operator to eifect starting of the series of op-
erations set forth, and a reciprocatory valve
contrelling air supply to the hammering mo-
tor and also operative in one extreme posi-
tion to supply air to one end of the feeding
motor eylinder and vent the other end to ef-
fect forward feed and in its other extreme
position to supply air to the other end of the
feeding motor cylinder and vent the first end
to effect retraction.

45. A hole forming mechanism comprising
a fluid actuated hammer motor, fluid actuat-
ed feeding means for effecting forward and
reverse feeding of said motor, a main con-
trol valve for controlling supply of fluid to
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said hammer motor and to said feeding
means and an independently operable valve
batween said main valve and said feeding
means for controlling direction of feeding
movement.

46. In combination, in a drill steel hole
opening punch, a fluid actuated hammer mo-
tor, fluid actuated feeding means of the cylin-
der and piston type for effecting forward and
reverse feeding of said motor, a main con-
trol valve for controlling supply of fluid to
both said hammer motor and feeding means,
and an independently operable longitudinal-
Iy movable valve between said main valve and
said feeding means for controlling supply
of motive fluid to opposite ends of said feed
c¢ylinder. to control the direction of feeding
movement.

47. In a hole opening punching mecha- .
nism, means for opening an obstructed bore
in a hollow drill steel including a hammer-
ing motor and a pin actuated thereby, and
controlling means for said hole opening mech-
anism including a sliding valve coaxial with
the pin and having different positions for ef-
fecting opening of the bore and for effecting
release of the pin respectively.

48. In a hole opening punching mecha-
nism, a punch pin, mechanism for hammer-
ing it into an obstructed bore in a drill steel
and releasing it from such bore, and con-
trolling means for said mechanism includ-
ing a valve chest in alinement with the pin,
and a valve reciprocable therein, said valve
having forward and rearward positions in
each of which it permits fluid flow, the rear-
ward position corresponding to forward ham-
mering of the pin and the forward posi-
tion to release of the latter.

In testimony whereof I afiix my signature.

LOUIS A. MAXSON.



