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_DRILL MECHANISM.
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This invention relates to drill mechanism.

It has for its object to provide an improved
drilling mechanism. A further object is to
provide a drilling mechanism having im-
proved feeding means therefor. Another
object of my invention isto provide a drilling
mechanism having rotation means for a steel
and a pneutnatic feed therefor with improved
means for controlling the feed, which latter
méans. is dependent upon the mode of opera-
tion of the steel: - It is another objéct of my
invention to provide improved autoatic
means for reversing the drilling mechanism
feed when the operation of the steel is not
complete, such as when the steel becomes
stuck. : « .

In the accompanying drawings I have
shown for purposes of illustration one form
which my invention may assume in. practice:
In these drawings,— P
Fig. 1 is a side elevation, partly broken
away to show details of construction.

Fig. 2 is a diagrammatic view of the con-
trol means for the feed. :

Fig. 8 is a transverse vertical sectional view
taken substantially on line 3—38 of Fig. 1.

In the illustrative form of my invention 1
have shown the same embodied in a drifter
type of drill which comprisés a combined féed
cylinder-and shell 1 having usual guideways 2
mounted on the uppeér side thereof to carry a
drilling mechanism generally indicated at 3
as by gibs 4 slidably mounted in said guide-
ways. . More specifically, the drilling motor
comprises a usual reciprocable piston 5 hav-
ing ‘a striking bar 6 projecting forwardly
therefrom and into a chuck sleeve 7 rotatably
mounted within a chuck housing 8 carried
on the front end of the motor cylinder 9.
Suitable means are provided for rotating the
sleevé 7 and to thereby rotate the stegl 10,
which means comprises a plurality of intef-
meshing rotors 11 carried in a suitable casing
19 projecting upwardly from the housing 8
and from which leads a suitable exhaust pas-
sage 13 ‘communicating with exhaust ports
14 formed in the liousing 8 One of the
rotors 11 is adapted to actuate a Worm wheel
15 formed on the periphery of thé chuck sleeve
7 as by any suitable worm (hot shown)
mounted upon a vertically disposed shaft
carrying one of said rotbrs 11.  As this pait
of the mechanism per se does not form part of
my invention it is not thought that further
detailed description is necessary:

~The feed for the drilling miechanism 3 com-

prises an arm 16 projecting reavwardly from
the lower portion of the rear cylinder head 17
and having downwardly projecting arms 18
which carry a béss 19 having a conical bore
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20 within which is fixed a member 21 as by a -

nut construction 22. Threadedly -connected
to a reduced forward portion 23.0f the mem-
ber 21 and projecting forwardly through the
rear combined cylinder head and packing
gland 24 is a hollow piston rod 25 carrying at
its forward end a piston 26 forimed of several
partsand held together as by a hollow flanged
nut 27 adapted to press said several piston
elements against a rear flange 28°to hold the
same in fixed relation. ~ Thereis also carried
by the member 21 a fluid conducting tubé
29 which communicates at its rear end with a
chamber 30 and términates at its forward end
in a partition 31 carried in the forward por-
tion of the boré of the piston rod 25 while
communicating as by the holldw portion of
thie nut: 27 with the front side of the:piston 26.

In my improved construction I have pro-
vided means whereby: when the dperation of
the steel 10 1s' not complete or normal, such
for instance; as whén the same i§ prevented.
from rotating dueé to any cause, the forward
feed will then be reduced or vented to atmios-
phere and-the reverse feed actuited to free

the stuck steel or to allow the complete oper-

ation of the same. This means comprises a
spring pressed. pilot -valve 32 Yeciprocably

mounted within a bore 33 formed in the iear:

Liead 17, said head alsé supporting the main
control valve 84 adapted to cooperate with
the pilot valve 382. Iwading from the main
control valve is a live pressure fluid inlet 35
communicating with the central portion of
the bore 33 while a second live pressure fluid
passage 36 likewise leads from the miain valve
34 and communicates with the inlet chamber
37 of the steel rotation motor 11.  Froi said
chamber 87 a passage 38 leads to the rear
eiid of the bore 33 at which end vilve 82 is
normally held for forward feed by a spring
39 seated agaihst a plug 40 closing the oppo-
sité-end of the bore 33: This spring is so ten-
sioned that the valvé will only move when
the steel is prevénted from rétating. In the
position shown in Fig. 2 live fluid will flow
through the passage 35 around an annular
groove 41 formed on the periphety of the
valve 82 and out through. a passdge 42 léad-

ing to the boré of the holtuw piston rod 25
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from which it will pass as by a port 43 to the
rear side of piston 26 to cause forward move-

ment  thereof. During this operation the.

front side of the piston 26 is vented to atmos-
phere as by the tube 29 communicating with
a passage 44 which terminates in the bore 33

s0 as to communicate adjacent one edge of the-

annuiar groove 45 formed in the periphery of
the valve 82, There is also, an exhaust port
46 longitudinally disposed from the passage

44 and communicating at the other edge of

* the -annular. greove 45 so that fluid flowing

‘through passage 44

atmosphere. ‘ el -

If the rotation motor-11 should be stopped
for any reason such as by a steel sticking and
while ‘normal operating pressure: is “main-

- tained, ‘pressure in chamber 37 and conse-

At
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juently in the passage 38 will build up and
thereby:shift the valve 32 against the tension
‘of the spring 39 so as to cut off communica-
tion “between the inlet port 85 and the for-
ward feed passage 42 and to also cut off com-
munication between the exhatist port 46 and
reverse passage 44, During this operation,
however, the inlet passage 35 1s connected to
the reverse passage 44 as by annular groove
45 which allows live pressure: fluid to flow
through tube 29 to the front side of piston 25
to drive the same rearwardly. - During this
operation the-rear side of the piston is ex-
hausted to the atmosphere as by allowing
communicaticn between said rear side, as by
passage 42, and an exhaust port 47 which
communicates with an annular groove 41
when the valve 32 is'in its shifted position.
It will thus be seen that I have provided
an improved drilling mechanism having an
independent- rotation motor supported by
and movable with a drilling mechanism and

cincluding an improved automatic valve con-

trol for the forward and reverse feed, such
that npon the steel sticking the reverse feed
will be thrown in to release the same.

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

What 1 claim as new and desire to secure

- by Letters Patent. is: 2
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- 1.:A drill mechanism comprising a drill-
g motor, a steel actuated thereby, a for-

ward, and. reverse - positive feeding ‘means
therefor comprising but a single reversible

pressure: fluid actuated motor; an independ-
ent ‘pressure fluid actuated rotation motor
for: said steel, and pressure fluid operated
means responsive to the resistance to steel
rotation for reversing said feeding means.

2. A drill mechanism comprising a drill-
g motar, a steel actuated thereby, a fluid

may be exhausted to the

-versing said feeding motor.

1,690,504

pressure actuated forward and reverse posi-

tive feeding means therefor comprising but
a single reversible motor, an independent ro-

-tation motor for said steel, and means respon-

sive to the resistance to steel rotation for
affecting the flow of fluid relative to the for-
ward and reverse feed simultanecusiy.

70

8. A drill mechanism comprising a drill-

ing motor, a-steel actuated thereby, a for-

.ward and reverse positive feeding means

therefor comprising but a single reversible
motor, an-independent rotation motor for
said steel, and means responsive to  the
resistance to steel rotation for automatically
atfecting either the forward or reverse feed.:
4."A drill'mechanism comprising a drill-
ing motor, a steel actuated thereby, a for-
ward and reverse positive fesding means
therefor  comprising but a single reversible
motor, an.independent rotation motor: for
said steel, and means dependent upon said

rotation motor for automatically affecting

both of said feeds. & .. , i
5. A drill mechanism comprising a drill-
ing ‘motor, a steel actuated thereby, a for-

ward and reverse positive feeding means.
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therefor comprising but a single reversible .

motor, an independent rotation motor - for
sald steel, and ‘means controlled by ‘said ro-
tation motor for automatically reversing said
feed. o , Coc R =

6. A drill mechanism comprising a drill-
ing motor, a steel actuated thereby, a for-
ward and reverse positive feeding means
therefor, an independent rotation motor for
said .steel, and a-fluid ‘actuated valve con-
trolled by .said rotation motor for automat-
ically controlling said reverse feed.
oA drill mechanism ‘comprising a drill:
Ing motor; a steel actuated thereby, a for-
ward and’ reverse positive feeding' means
therefor, an independent rotation motor for
said- steel, and a fluid actuated valve con-
trolled by said rotation motor for controlling
said reverse feed, said valve being actuated
only when said steel is prevented from ro-
tating. - o B R

8. In a drilling mechanism, work perform-
ing means comprising a plurality of motors
one of which is of the reversible type, while
another is rotary, and means responsive to
the torque of said rotary motor for automat-
ically reversing said reversible motor.

9. A drilling mechanism comprising a ro-
tary tool rotating motor, a reversible feed-
ing motor, and means resporsive to the torque
of said rotary motor for automatically re-
- 10 A" drilling: mechanism' comprising a
motor for hammering a' drill steel, a mctor
for: rotating the steel, a motor for feeding
the steel, one of said motors being of the re-
versible ‘type, and means responsive to the
torque of-one of said motors for automati cally
reversing said reversible motor, R
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11. A drilling mechanism comprising a
drilling motor, a drill steel actuated thereby,
an independent motor for rotating the steel,
reversible means for positively feeding the
steel in opposite directions comprising but a
single reversible motor, and means responsive
to the resistance to rotation for automatically
controlling said feeding means.

12. A drilling mechanism comprising a
drilling motor, a drill steel actuated thereby,
an independent motor for rotating the steel,
reversible means for positively feeding the
steel in opposite directions comprising but a
single reversible motor, and means responsive
to the resistance to rotation for automatically
reversing said feeding means.

18. A drilling mechanism comprising a
drilling motor, a drill steel actuated thereby,
an independent pressure fluid actuated motor
for rotating the steel, reversible means for
positively feeding the steel in opposite direc-
tions, and means including a valve responsive
to the pressure changes in said rotation motor
for automatically reversing said feeding
means.

14. In a drilling’ mechanism, work per-
forming means comprising a rotary motor,
feeding means therefor comprising a re-
versible motor, and means responsive to the
torque of said rotary motor for automatically
reversing said feeding motor.

15. In a drilling mechanism, work per-
forming means comprising a percussive mo-
tor and a rotary motor, a reversible feeding
motor therefor, and means responsive to the
load changes on one of said work performing
motors for automatically reversing said feed-
ing motor,

16. A drilling mechanism comprising an
impact motor. for actuating a drill steel, an
independent motor for rotating the steel, re-
versible fluid actuated means for positively
feeding the steel in opposite directions com-
prising relatively reciprocable. cylinder and
piston elements, and pressure fluid operated
means responsive to the torque of the rotation
motor for automatically reversing said feed-

< Ing means, '

17. In a drilling mechanism, work per-
forming means comprising a rotary motor,
reversible means for positively feeding the
same forwardly or rearwardly comprising
but.a single reversible motor, and means: re-
sponsive to the load changes on said rotary
motor -for  simultaneously affecting both' of
said feeds. :

18. A drill mechanism comprising a drill-
ing motor, a drill steel actuated thereby, feed-
ing means for said steel for effecting positive
forward and reverse feed thereof comprising
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but a single reversible motor, an independent -

rotation motor for said steel, and-means e~
sponsive to the resistance to steel rotation for
automatically reversing said feeding means.

19.°A drill mechanism comprising a fluid
actuated drilling motor; a drill steel actuated
thereby, fluid actuated feeding means for said
steel for effecting positive forward and re-
verse feed thereof, an independent fluid ac-
tuated rotation motor for said steel, and
means responsive to the pressure changes in
said rotation motor due to the varying re-
sistance to steel rotation for automatically
reversing said feeding means.

In testimony whereof I affix my signature.

THORE R. E. RUNDQVIST.



