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This mventlen relates to ﬂu1d a,,etuated apn&—_ -

ratus for producing relative advance and with-
drawal between g tool and work material upon

which the tool is to operate. The apparetus of

this invention is particularly adapted ior appli-
ce,tmn to a drill press having a reta,tmg ‘bit;
although it may readily be applied to many types
of operating machinery, such as machine tools,
_bendmg and forming machines, transfer convey-
ors, hoists, boring machines, and similar appara-
tus where movement of an operating member is
to be controlled. More particularly, this inven-

tion relates to sueh apparatus employing fiuid ac-

tuated driving means.

- In general the apperatue herem d1selesed com- ¥

_prises an assembly adapted to be attached . to a
standard machine, although it will be understood
that the apparatus may be fabricated as a pars
of the maciine if desired. PFluid actuated driv-
ing.means are employed, preferably in the form
of a cylinder and piston, the pewer-trensm1tt1ng
fluid preferably being compressed air. =

The. apparatus of this mventmn embodies nu-
merous features of- advantage, among which are
a valve designed 1o be. actuated either mechan-
ically, as by hand, or electrically through a sole-
noid, said valve operating to control the appllce-
tion of air to the piston; and.stabilizing means in
the form of a velocity responsive damper, pref-

erably of the viscous fluid type, sald stabkilizing ©

means being arranged to be coupled to the driving

means, i. e., the air driven plston at a variable

predetermmed point in the travel in the piston.
Other features of this apparatus are an elec-

trlcel control, use of which is optional, by means *

of -which intermittent and momentary relative
wrthdrewal between tool and work may be ef-
fected during the machine operation; a clutch
whereby. the air-powered driving means. of the
machine may be quickly de-coupled from the ma-
chine, thereby permitting- the machine o be
.m&nually operated; limiting means both mechan-

ical and, optionally, electrical for reversing direc~

~ tion..of motion of the piston at a variable, pre-
| determmed point in the tool-advancing movement
of the piston; a set of bushings, by proper use of
which the apparatus may be adapted for mount-
ing .on machines having varying sizes of spindle
centrol shafts; pliant mounting means whereby

the "apparatus may be easily and. properly

mounted on any given machine; and. the integral
umtary construction of power cylinder and valve
eylinder having a common waill with ports there-
| through thereby eliminating cumbersome con-
dults between valve and power cylinder,

In eentrollmg movement of a tool through use
of externally powered drwmg means, it may be
 desirable. to provide control means perm1tt1ng
optmnally either mechanical control of the driv-
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ihe tool from .the work.
-ceelmg the tool, but also breaks up cut-away ma-

)
mg means or alternatrvely electrical control
thereef

To this end 1t is en object of this mventmn
to provide a valve for controlling admission of
air to a cylinder, which valve may be controlled
by a mechanical member, or alternatively by an
electrleal means such as a solenoid.

It is another object to utilize sueh control over
air admission to the cylinder to provide automatic

reversal of the advancement of the tool, whereby

the hands of the operator may be freed for hold-
mg or otherwise guiding the work. |

"In the progression of a tool through matenel
being worked, uneven impedance to advancement
of the tool may be encountered. . With substan-
tially ccnstant driving pressure from the powered
driving means, such a phenomenon would result
in’ uneven travel of the tool through the work.
That is to.say, in regions of low tool impedance
the tool would move ahead rapidly, and upon
encountering high impedance would be brought
to a sudden virtual stop, which might result in

‘strain to the machinery or in unsatisfactory fin-
.1shed work.

It is-an object of thls invention to obvmte any
such difficulty as above by the provision of stabi-
lizing means coupled to the powered driving

“means whereby substantially constant tool veloc-

ity may be maintained regardless of verymg im-
pedance encountered. -

- In the present  invention such a stablhzmg
means comprises a viscous fluid damper, which
applies a damping force to the driving ‘means
increasing rapidly with increased velocity of the
driving means, thereby tendmg to stabilize the
velocity of the driving means. - |

Another object of the invention is to prewde

an arrangement in which the above described

stabilizing means or damper may be coupled to

“the driving: means at a variable, predetermmed

point in the tool advancing movement of the driv-
ing -means; thereby permitiing relatively rapid
movement of the tool to the surface of the work,

- anhd - rela,twely slow, stabilized mevement ef the

tool while it operates upon the wor -

As the tool operates upon the werk it is de-
sirable. to intermittently ancl momentarily lift
'This not only aids in

terial into short, easily -disposable -shavings of
lessened danger to personnel. |
Accordingly, it is an object of this mventlon
to provide means, -preferably. including an ‘elec-
trical circuit, fer eentrellmg thie -valve of this

, ‘invention whereby the tool is mtermlttently and

momentarily lifted from its operation upon the

work,

Fer empleyment m the ebeve mentmned elec-

'- trical control- circuit there is provided a readily

60

accessible limit switch, the setting of which may
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be altered to giv'e variable control of the limiting
position at which it is desired that the tool

should be automatically Wlthdrawn completely
from the work,

Under certain mrcumstances it 15 desirable
that longitudinal movement of the tool be con-
trolled manually, without use of the powered
driving means of this invention. |

To this end, it is an object to provide a sim-
ple and effective clutch whereby the driving

means may be quickly de-coupled from the ma-

chine spindle control shaft.
Many machine tools now in use, partlculally
drill presses, employ control shafts of different
diameters. To render the apparatus of this in-
vention adaptable to many standard drill presses,
it is an object to provide means for adapting the
output member of the driving means of this in-
vention to fit numerous different diameters of
~drill press spindle control shafts. In the embodi-
ment to be described such adapting means com-
prises bushings of various sizes to fit various
®sizes of spindle control shafts.
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To further aid in cooling the tool during its

‘operation upon the work, and to disperse small
shavings, it is an object of this invention to pro-
vide a flow of air around the tool.  This object is
adroitly accomplished in the instant invention
by the employment of discharge air from the

driving cylinder, carried to the vicinity of the
tool through a suitable conduit. |
“Inasmuch as the assembly of this invention is
adapted for mounting on a wide range of types
of machines, it is an object of this invention to
provide pliant mounting means whereby the as-
sembly will automatically, within relatively nar-
-row limits, adjust itself to mounting on any given
machine. This pliant mounting means in the
instant invention comprises judiciously disposed,
cylindrical, resilient bushings interposed between
the assembly and the drill press proper.

It is a further object to eliminate bulky and
expensive conduit fittings between g fluid cylinder
and its control valve by fabricating the valve as

an auxiliary cylinder integral with the power

- ¢ylinder, said cylinders having a common wall
with fluid ports therethrough.

30
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4.5

This invention possesses many other advan-

tages and has other objects which may be made
~more easily apparent from a -consideration of
one embodiment of the invention. For this pur-
- pose there is'shown in the drawings accompany-
ing and forming part of the present specification,
a form of this invention exemplified as applied
to a drill press having a spindle which controls
the longitudinal position of a drill bit with re-
spect to the work into which the bit is designed
to penetrate. This form will now be described
- in detail, illustrating the general principles of
the invention. It is to be understood that, while
exemplified in apparatus applied to a drill press,

the teachings of this invention are similarly ap-

plicable to many types of machines and machine

o0

5D

Figure 3 is a sectional view taken along line
3—3 of Figure 4, showing the driving cylinder

~and piston, together with the rack and pinion

connection to the clutch shown in Figures 4, 5
and 6:

Figure 4 is a sect_mnal view taken on line 4—4
of Figures 1 and 3, showing particularly the
clutch arrangement and related gearing assem-
bly through which motion of the driving means
is transmitted to the conventional spindle control
sha,ft of the drill press; |

Figure 5 is an elevational view faken along
line 5—5 of Figure 4, showing the clutch control
handles positioned for powered operation of the

drilly 1. e, for clutch engagement;

Figure 6 is an elevation partially sectioned,
taken along line 6—6 in Figure 5;

Figure 7 is a section &long- line T1—T1 of Pig-
ure 3; :

Figure 8 is g sectlonal view ta,ken along line
8—8 of Figure 7, showing the air valve actuated
to bit-advancing position;

Pigure 9 is a fragmentary sectional view shcw-
ing part of the valve of Figure 8 disposed in a
bosition attained momentarily during transfer
from bit-advancing to bit-withdrawing position:

Figure 10 is an enlarged sectional view of the

valve of Figure 8, with the pa,rts shown in bit-

withdrawing position;
Figure 11 is a section taken on hne ff—1l of

Figure 10, showing the lever through which
movement of the solenmd plunger is transmit-
ted to the valve;

- Figure 12 is a section taken on line 12—(2

5 of Figure 7, showing the viscous fluid dampmg or
stabilizing means;

Figure 13 is a circuit dmgram illustrating the
electrical control means of the apparatus:

Pigure 14 is g view along line (4—1{4 in Fig-
ure 4, showing the limit switch which may be
mounted on the housmﬂ' of the coupling means
shown in Pigure 4: |

Figure 15 is an enlarged sectional view taken
on line (5—1{5 of I'igure 14 and includes por-
tions of the housmg shown in Figure 4; and

Figure 16 is'a view taken along line IG-—-IB of
Figure 15. |

Referring now specifically to Figure 1, there
is shown a conventional form' of drill press 10,
having an upright standard 11, a drill rotatmg
motor {2, and a drill bit 13. Bit 13 is raised
and lowered in accordance with the angular posi-
tion of rotatable spindle control shaft 14 con-
trolled by handle 15, which ldtter may form a
portion-of the control apparatus of this invention.
- Mounted on the conventional drill press thus
far described is the air-powered drwmg means
16 of this invention, including a cylinder {7 hav-

ing end plates 18 and 19; to which is secured 2

60
- spindle control shaft 14.

tools: therefore this detailed description is not

to be taken in a limiting sense, since the scope
of the invention is best defined by the appended
claims.
Referring to the drawings:
- PFigure 1 is a side elevation of a drill press with
the powered driving apparatus of the present
invention mounted thereon;

65

70

Figure 2 is a sectional elevational view taken

along line 2—2 of Figure 1, showing a portion of
the mounting means for securing the apparatus
of this invention to a drill press;

5

clutch housing 20. the latter being mounted over
A suitable source 21
of air under pressure is connected through pipe
22 to a valve 23 preferably formed as a unitary

structure with eylinder (7 and utilizing end
plates 18 and 19.

Air from source 21, applied. selectively through
valve 23 to cylmder i1, serves to reciprocate a
rack 24 coupled through gearing and clutch

means in-housing 20 to shaft i4, thereby raising

and lowering drill bit 3. Air ‘exhausted from
cylinder iT returns through valve 23 to outlet
pipes 25 forming a common duct at 26 leading to

. & hole in bit guide 27 affixed above the work 28.
_In this manner, an- intermittent fow of air .is



5
‘discharged against the rotating bit {3 during op-
eration thereoi. | |

The several portions of the assembly thus far

deseribed generally will now be fully described
in detail. o S S
 The driving means 16 including cylinder 7 1s
mounted on the standard 1{, as shown in Fig-
ure 2. Clamping means 28, including a spliit
ring 29¢ and a clamping bolt 33, serve to anchor
‘adjustably on standard {{ a clamp 31, which in
turn supports cylinder {1, by the engagement of
clamp 3{ with bolt 82, one of the bolts which
serves to hold together end plates 18 and (9. Of
the remaining three bolts 33, 34 and 35, bolts 33
‘and 35, situated respectively at the top and bot-
tom of cylinder i1, continue forwardly of plate
(8 and serve to strengthen the apparatus through
connection with housing 28. - - -
Referring particularly to Figure 3 showing the

driving means 18 and housing 20, it will be seen

‘that the right hand end of rack 24 constitutes
‘a piston rod to which is attached, within cylin-
der 11, a piston 36 having 2 piston ring 37 form-
ing an air-tight, slidable seal between piston 39
and the inside wall of cylinder {7, and preferably
in the form of o toroid of elastic material such as

oil resistant synthetic rubber. ‘As is known in the

art, -ring 37 is free to roll slightly in annular
sroove 88 in the edge of piston 36. In so dolng
it stretches, thereby forming a good air seal be-
tween piston 38 and the inside oi the wall of cyl-
inder 11. | |

 Tnasmuch as driving means (6 is mounted on
one portion of drill press I8 and housing 28 1s
mounted on another portion thereof, it is desir-
able to provide that the mounting and other con-
nections between driving means 16 and housing

10

15

20

25

30

“formed integral with gear 95.
.that. sleeve 67 extends axially a short distance
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‘To accommodate the apparatus of this inven-
tion to spindle control shafts of various diame-
ters, a bushing 58 is provided, which 1s secured
to shaft 14 by means of set screw §3. Mounted
on bushing 58 and secured thereto by a set screw
60, is a sleeve 61 having an annular shoulder 62

at one end thereof. On the other end of sleeve

81 from shoulder 62 is mounted, by means of set
screw 63 and threads €4, a collar 65 from which
extends a control handle 158. The outer suriace
of sleeve 8i constitutes a bearing suriace on

which is rotatably mounted a sleeve §7 prefierably
It will be noted

beyond housing 20, where it contacts a collar 68

interposed between collar 65 and sleeve 67 and

having also a handle 68 extending therefrom.
Collar 68 is mounted on sleeve §l so as to be
axially and angularly slidable thereon. -

Reviewing the assembly thus far described, it
will be seen that sleeve 81, oscillating in accord-
ance with reciprocation of rack 24 through the

coaction of gears 59, 54 and 55, imparts this 0s-

cillation to shaft (4 through sleeve 61, and bush-
ing 58, by selective. coupling of sleeve @1 with
sleeve 61. Such coupling is accomplished
through collars 65 and 68 as will be explained.in
connection with Figure 5. -
Selective axial pressure between collars 65 and
68 is effected by the action of a ball 7§ (Figures .o
and .6) contained in an axial hole 71 in collar

- 85 and biased against the surface of collar 68 by

5 spring 72 held in position by an inset screw

- 13. 'To relieve pressure on ball 79 against coliar

99 shall be pliant within small limits. To this

end the engagement of rack 24 with piston 3%,
“and the port 38 through which rack 24 emerges
from cylinder {7 include pliant mounting means.
Such a mounting means is shown, for example,
at end 48 of rod 33, in the form of a sleeve &l
of resilient material, such as oil resistant syn-
thetic rubber, interposed hetween end 40 and
opening 42 in housing 28 in which end 49 is re-
ceived. The pliant mounting means includes, in

addition to resilient sleeve &1, inner and .- outer

‘metal sleeves 43 and 24, respectively. Similar
pliant mounting means are provided at 4% on ex-
tended bolt 35, and at 46 where rack 24 is at-

tached to piston 36; also around port 39 where

rack 24 emerges from cylinder (7 through end
plate 18. It will be noted that end plate I8 at
port 39 includes a groove 47 and elastic ring 43
functioning in the manner described for groove
28 and elastic ring 87 of piston 306. o
Teeth &8 of rack 24 co-act with pinion &0
‘mounted on shaft 51 journaled in housing 29,
being held thereagainst by a saddle shaped roller
52 (Figure 4) mounted on shaft 53 likewise jour-
naled in housing 20. | S

 To transmit reciprocation of the rack 24, im-
pelled by air-powered driving means 16, to spindle
‘control shaft 14, a gear 54 also mounted on shaft
51 meshes with 2 gear 55 journaled coaxially
“around shaft 14 and coupled thereto through a
cluteh 56 to be presently deseribed in connection
ith Figure 4. Extreme forward movement of

piston 36 necessitates the inclusion of a hollow

boss 51 on housing 20 for the reception of the

end of rack 24. -

" Clutch 56 is shown in detail in Figure 4, which

" also illustrates the manner in ‘which housing 20
is mounted on shaft 14. . . - .. .

65

60
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70
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68, 3 hemispherical recess 14 is provided in which
ball T0 may seat when a predetermined anguiar
relation exists between collars 85 and 68.

" When handles i5 and 69 are juxtaposed, ball

10 register with recess T4 thereby relieving pres-
sure between collars 65 and &8, and shaft (4 is
free to turn relative to sleeve 87. Upon reiative
angular separation of handles (5 and €9, as
shown in Figure 6, ball T8 is moved from recess
14, whereupon the pressure of spring 72 againsyg
ball 70 and of ball T0 against collar H& presses
collar 68 against sleeve 87, and sleeve 67 against
shoulder 2. The frictional engagement thus

provided between shoulder 62 of sleeve 61 and
sleeve 67, and between the end of sleeve 67 and
eollar 68 serves to cluteh sleeve 61 to sleeve 617,

whereby movement of rack 24 is imparted to

shaft 18. If desired, a pair of pressure-producing

means consisting of the assembly 718, T1, 12, 13
and 14 may be provided as shown in Figure o,
diametrically disposed in collar 65.

Handles 15 and 69, when together, signify
“Manual” operating position, in which driving
means 16 is completely de-coupled from the drill

press.. Handles i5 and 88, when separated, as

shown in Figures 5 and 6, signify the “Powered”
operating position, in which longitudinal move-
leéent. of drill bit 13 is controlled by driving means
_ The manner in which air under pressure is ad-
mitted from pipe 22 through valve 23 selectively
to either side of piston 26 in order to advance
or withdraw bit. 13 from work 28 will now be
described. Referring to Pigures 7, 8, 9 and 10,
valve 23 is shown comprising a valve cylinder
15 in’ which reciproc¢ates a valve shaft T6 ex-
tending externally forward of cylinder 15.
Mounted on valve shaft T8 near each end of

¢ylinder 15 are valve pistons 77 and 78. Sur-

rounding shaft 76 intermediate pistons:17 and 18,
and slidable with respect to cylinder 15 and
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shaft 16, is a valve sleeve 19 riding in inset por-
tion 80 of cylinder 15. |

- Air from pipe 22 enters -cyhnder 15 at mlet‘
port 81 and emerges therefrom at either outlet

port 82 or outlet port 83, each of which com-
municates, respectively, with an end of cylinder
IT forming part of driving means {6. Whether
alr entering valve 23 through port 81 will emerge
from port 83 to advance piston 36, or from port
82 to withdraw piston 36, is determined by the
position of pistons 71 and 18 mounted on shaft
16. In Figure 8 valve 23 is shown in bit-ad-
vancing position, wherein air passes from inlet
-port 8{ through an axial groove 84 in valve sleeve

18, to an axial groove 85 in portion 80 of cylinder

19, into the body of valve 23, and thence out
port 83 and ints the right hand end of cyvlinder
{1, thereby advancing piston 36, With the ad-
vancement of piston 3§ in cylinder 17, air emerges
from cylinder {1 through port 282, mto the body
of valve cylinder 15, and out exhaust port 88 to

exhaust pipe 28, throu h which it is conveyed to

kit guide 27 (Figure 1) where it cools blt I3 and
disperses small shavings.
When valve 23 is in bit-withdrawing position

(as shown in Figure 10) a converse flow of air

occurs. Air enters at port 81, flows through axial
groove 84 into the left hand body portion of cyl-

inder 15, and out port 82, into cylinder 11, caus-

ing piston 36 to withdraw. In g similar manner
exhaust air passes from cylinder (7, through
port 83, into cylinder 75, and out exhaust port
81 into exhaust pipe 25——26

To determine the setting of valve 23, shaft
i§ is manually reciprocated by means of a knob
38. In order that sleeve 7% may move with shaft
1€ upon manual reciprocation of the latter, heli-
cal springs 89 and 88 disposed around shaft 16
bracket sleeve 19, being biased thereagainst by
collars 8f{ and 62, respectively. The limited
movement of sleeve 78 with respect to shaft 16
permitted by the use of springs 89 and 86 is for
a purpose to be described in connection with the
electrical operation of valve 23 through a sole-

noid 83, which contrasts with mechanical opera-

tion of the valve through shaft 16 and knob 88.

From the above it will be seen that reciproca-

tion of shaft 76, by determining the position of
-pistons 17 and 78 in cylinder 15, determines the
direction of air-impelled movement of plston 36
in cylinder {1.

Hgress of air from ecylinder 171 through Valve
23 may be controlled, if desired, by means of nee-
dle valves 94 and 85 located in exhaust pipe 25
immediately adjacent outlet ports 86 and 87, re-
spectively.

To provide limiting means for automatically
reversing the direction of travel of piston 36 when
a varigble, predetermined point in the advance of
bit 13 has been reached, an arm 96 (Figures 7

and 8) 1s mounted on rack 24 extending down-

wardly therefrom toward shaft 76. Arm 8¢ is
bifurcated at 97 (Figure 7) to encompass shaft
16, the sides of which are flattened as shown at
88 for coaction with the inside surface of bifur-
cation 97, thereby preventing rotation of shaft
16 while permitting longitudinal movement
thereof with respect to arm 96. Arm 8¢ actuates
shaft 76 during bit-advancing movement of the
former through the mediacy of a disc 99 (Fig-
ure §) slidable on shaft 76 and backed by a
spring i54 bearing against a collar 181 threadedly
mounted on shaft 16 for axial adjustment there-
on. Collar 181 is fixedly mounted on one end of

-a tube 103 telescoped over the end of shaft 76.

10

15

8

On the other end of tube 103 is attached the knob
88. Tube 183 has a series of axial grooves 104
on its outer surface coacting with any suitable
detent mechanism {05 held in tube bearing hous-

ing 106. Bearing housing {06 is mounted on the
bottom of housing 20, as shown in Figures 4

and 1.

From the above 1t will be seen that shaft 16
may be reciprocated in cylinder 15 and in bear-
ing housing (06 either manually through knob
88, or automatically, by pressure of arm 9§
against collar 181 through spring 160 and disc
98. Furthermore, the axial position on shaft
15 of collar {81 and associated spring (00 and
disc 99, may be altered by rotation of tube 103
through knob 88: detent mechanism (05 coacts
with grooves {104 to prevent accidental rotation of
tube (03, for example by vibration, while still

~ permitting unimpeded longitudinal movement of

20

29

30

40
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60
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a3 though fixed to shaft 16.

tube (03 in bearing housing 106.

The provision of spring 100 (and associated
disc 28) is to insure that sufficient energy will
be available to actuate valve 23 fully and abrupt-
ly from bit-advancing position (Figure 8) to bit-
withdrawing position (Figure 10), without the
intervention of an indecisive period during which
neither port 82 nor 83 is open. That is to say,
arm 96 advancing along shaft 16 and contacting

collar 101 would, in the absence of spring 100,

produce slow actuation of valve 23, and might
thereby introduce a stalemate in which neither
port 62 nor &3 would be open, thereby stopping

further movement of p1ston 36 rack 24 and of

course, arm 96.

Cooperating mth spring 100 to produce rapid
actuation of valve 23, is a spring biased detent
{07 mounted transversely in shaft 16 and co-
acting with a circumferential groove {088 on the
inner surface of cylinder 15. As arm 96 carried
on rack 24 advances, it first contacts disc 99 and
then begins to compress spring {88. When a pre-
determined force on collar 10t has been produced
by arm 86 through spring 100, detent 1087 is pulled
abruptly from groove [08, and shaft 716 is actu-
ated fully to bit-withdrawing position by virtue
of the energy stored in spring 100.

The limiting point in the advancement of bit
13 at which arm 96 actuates shaft 76 to reverse
bit movement is determined by the longitudinal
position of collar 181 (and spring 1008 and disc
89), which is in turn determined by the rotative
se_t'ting of knob 88. Thus, by angular adjustment

- of knob £8, the opertaor may adjust the limiting

bit-advanced position of bit 13. An alternative
Iimiting means is available for use with the elec-
trical control of driving means 16, to be deseribed
in connection with Figures 13 throuegh 16.

In the mechanical control and actuation of
valve 23 thus far described, sleeve 19 responds
This response is
brought about by the provision of springs 89
and 80, sleeve 79 being sufficiently light with re-
spect to valve shaft assembly 16, 71, 78 and 183
that springs 89 and %0 remain substantlally un-

| ﬂexed

To provide for electrical actuation of valve
in which full movement of the assembly of

shaft 76 is aided by the very flow of air which

n9

h#,

‘valve 23 controls, a solenoid 93 is mounted below

cylinder 75. On plunger {89 of solenoid 93 is
pivotally arranged a lever (10, pivotally mounted
near its midpoint on a shaft (1| journaled in

‘the housing of valve 23. A knob-like portion {12

on lever |{f extends into cylmder 13 and coacts
with a slot I!3 cut in sleeve 19 (see’ Figure 11).
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T+ will thus be seen that oscillation of lever 110

by solenoid 93 reciprocates sleeve 18 on shaft 16
and within cylinder 75. It is to permit such rela-
tively limited reciprocation of sleeve 18 on shaft
16 that springs 89 and 99 are provided.

In connection with the electrical operation of

valve 23 througch solenoid 93, shaft 76 is notched
as shown at 114 and {15. These notches provide,
in connection with an internal annular groove
{16 on sleeve 19 a passage for inlet air from port
81 into the body of cylinder 15 prior to the full
reciprocation of sleeve 19 in cylinder 73.
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This will be understood by a brief description.
of the electrical operation of valve 23 from its

bit-advancing position to its bit-withdrawing
position. Such operation shifts valve shaft 16

from the position shown in Figure 8, through that

shown in Figure 9, to the position shown in

Figure 10. | L b
Let it be imagined that solenoid 83 has heen

energized to retract plunger 189; the resulting
counterclockwise rotation of lever (10 pushes

sleeve 19 to the left in Figure 8 against the blas
of spring 89. Referring to Figure 9, lever 1i3
hag moved sleeve T9 until groove 116 in the sleeve
has broken communication with axial groove 83

and is just beginning to register with notch (14

‘in shaft 716. At this point air under pressure from
inlet port 81 flows into axial groove 84, around
annular groove 116, into notch {14, and thence

15
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into the left hand end of cylinder 15, where it

produces pressure against piston 117, moving shaft
16 to the bit-withdrawing position, shown in
Fieure 10. With shaft 76 moved to ils extreme

left position, air from inlet port 81 flows through
valve 23 and into cylinder {7 through port 82.

where the pressure produced on the left hand
face of piston 36 initiates its bit-withdrawing:
movement. It is preferred to design the valve so

that groove (16 breaks communication with
groove 85 before making- communication with

notch {14, thereby precluding having air pressure

simultaneously against both pistons 71 and 8.
The small amount of fluid trapped hetween
member 78 and sleeve 79 by the interruption of

10

responsive, viscous fluid means serving to stabilize
advancement of piston 36 as bit 13 encounters
varying resistance to advancement.

The stabilizing means (i7T of this invention
comprises a cylinder (18 filled with viscous fluid
preferably mounted below cylinder IT and dis-
posed symmetrically with respect to cylinder 15
of valve 23. The stabilizer 117 is best seen by
reference to Figure 12 which is a view faken
along line 12—i2 of Figure 7. In Figure 12,
eylinder 18 is shown mounted below cylinder T

‘and utilizing end plates 18 and {3 to close the

ends thereof. A shaft 119 is arranged to recipro-
cate in cylinder 118 and extends externally for-

-ward thereof to receive telescoped tube 123. The
assembly associated with tube 120 is physically

identical with that shown in connection with tube
(03, except for the omission of spring {00 and
disc 99; and further descripfion thereof is deemed

‘unnecessary, except for the operaton to be ex-
plained hereinafter.. . | |

~Slidably mounted on shaft 119 ,near' the end
thereof is a piston 121 which is free to recipro-~
cate on shaft 119 between a pin (22 and a valve

‘member 123 both fixedly attached to shaft 118.
Valve member 123 is in the form of a collar hav-

ing an annular sealing portion 124 which serves,
when pressed against piston 121, to close an
axial passage 125 in the latter. Flow of the
damping fluid impelled by piston- 121 is through
a pipe 126 paralleling cylinder i18 and connect-
ing the ends thereof through ports 127 and 128.

' In the fiuid circuit 127, 126, 128, thus described,

are disposed needle valves 123 and 130, the set~

ting of which determines the degree of damping

provided by stabilizer 117. Fluid passage 129 in
piston 121, mentioned hereinbefore, cooperates
with collar 123 to provide in effect a unidirec-

" tional check valve, whereby stabilizer {17 acts as

4{}

communication between groove (16 and groove

85 does not exert sufficient pressure to nrevent

movement of the valve assembly 1o the left in

response to the inlet pressure acting on the mem-
her 11, it being noted that <leeve 19 is allowed
limited movement independently of members 11

and 18 since the sleeve floats on rod 78 between

springs 89 and 90.

- It will thus be seen that sleeve 79 -'prwidés-;a
means whereby valve 28 may be made virtually

self-actuating insofar as movement of the rela-
tively heavy assembly assoclated. with shaft 36
" is concerned. That is to say, the relatively light
force produced by solenoid 93 acting through
sleeve 79 opens a prassage to piston Ti, thereby

utilizing piston 717 as a valve actuating means as

well as a valve opening means. It will be under-
_ stood that in solenoid actuation of the valve from
hit-withdrawing to bit-advancing position, notch

115 fulfills the same function as above described

for notch 1id. |

- G5

Lo
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- . With solenoid 93 so completely de-energized, ]
lever 110 is free to oscillate with movement of

sleeve 19 produced by mechanlcal reciprocation
 of shaft 16. = - |
“ While mechanical control of valve 23 has pre-
viously been described, it now remains to describe

70

‘passage of fluid through passage i25.

s damper during bit-advancing  movement or
shaft 19 but is rendered ineffective during bit-
withdrawing movement of shaft {19 by the free

Stabilizer {17 is coupled to driving means 16

‘through an arm {31 suitably mounted on rack
24 (Figures 7 and 12). Physically, arm {31, with

its bifurcated end (32, is identical to arm 96,
which serves to couple driving means {§ to valve

‘23 as hereinbefore described. The symmetry of

these members with respect to rack 24 is evident

from Figure 7. This symimetry extends to the

adjustability of tube (20 on shaft |18, the func-
tions of which correspond -exactly to those of

tube 193 and shaft 16, respectively.

It will be noted that collar 133 mounted ad-
justably on shaft (18, is shown spaced from col-

lar i34, also mounted adjustably on shaft 119,
‘thus allowing a region of lost motion in which

stabilizer {{7 is not coupled to driving means
i6. The purpose of this lost motion is to provide
means whereby the initial portion of the bit-
advancing movement of driving means {6 is free
from the damping effect of the viscous fiuid In
cylinder {i8. In this way rapid progression of

it 13 to its entrance into work 28 may be pro-

vided, at which point arm 13¢{ encounters collar
{32 and thereby couples stabilizer 117 to driv-
ing means 6. . '

A brief description of the operation of stabilizer
{17 will serve to clarify the functions of the parts
thus far described. With piston 3§ advancing

by virtue of pressure applied thereto through

eslectrical control thereof by the circuit of Figure

13 acting through solenoid 93. Before this is
done, however, there will be described a velocity

16

valve 23, rack 24 rapidly progresses until arm
}_3_! contacts collar 133 and, through shaft 119,
pulls collar {23 firmly against piston (21. At
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this point further progression of piston 36 is
118,

resisted by the viscous fluid in cylinder.
which must be forced out of cylinder {18 through
port 127, needle valve 129, pipe 125, needle valve
(30, and port 128, back into cylinder {18. The

viscous nature of the fluid in cylinder 118 appre-

ciably impedes further movement of piston 36
so that continued advancement thereof proceeds
at a much slower rate than previously. Such re-

tarded and stabilized progression continues until

valve 23 is operated, either by mechanical con-
trol (arm 96, shaft 18) or electrical control
(solenoid 93, sleeve 79), or manually (knob 38,
shaft 76), to the bit-withdrawing position,
whereupon pressure on piston 36 is reversed, re-
versing its movement.

The bit-withdrawing movement of piston 36
proceeds rapidly, in the course of which arm 13/
encounters collar 134 and pushes shaft 1{9 back
to its starting position.
drawing motion of shaft {19, little impedance 1is
encountered hecause of the opening of passage

{25 occurring upon withdrawal of collar 123
from engagement with piston 121. |
‘The stabilizing character of stabilizer 117 is

attributable to the velocity responsive nature of
the impedance offered to forward movement of

- shaft {19. That is to say, with shaft 119 being

drawn forward slcwly, the impedance offered by
stabilizer (17 is-of a relatively nominal value as
determined by the setting of needie valves 129
and 130.

would rapidly increase with increasing velocity,
tending in this manner to stabilize the velocity

of movement of driving means (6 at a value de-
pendent largely on the setting of needle valves

129 and 138, and on the air pressure in cylinder

71 as determined by & regulator 135 interposed-in -
40

line 22 between -source 2! and valve 23.

The importance of this function will be readlly
seen by hypothesizing that work 28 consists of a
member which will offer varying resistance as bit
I3 advances. Assuming that work 28 initially
Gﬁers great impedance to advancement of bit
{3, piston 36 advances slowly by virtue of the
impedance off
impedance offered by stabilizer {{7. When a
portion of lowered impedance is encountered in

work 28, the tendency of bit 13 to accelerate is

resisted by the viscous fluid in stabilizer 117.

Conversely, when a portion of increased imped-
ance 1s encountered in work 28, the tendency of

bit 13 to decelerate is compensated by decreased

- impedance in stabilizer 17, resulting from low-

ering velocity. Inasmuch as the impedance
offered by stabilizer !1T may be -made large in
proportion to the maximum impedance to be
encountered in work 28, the stabilized velocity
of advancement of plston 38 may e made sub-
stantially independent of the character of work
28. The integral, unitary fabrication of power
cylinder {7 and stabilizer cylinder {18 simplified

greatly the problem of couplmg stabmzer shaft

19 to rack 24.
Electrical control of valve 23 throufrh solenmd

93, and the control of a complete work cycle

| made possible thereby will now be described.

‘Referring to Figure 13, the electrical control
-eircuit is shown, including the above described
lever 110 actuated by plunger {02 of solenoid 93,

which is preferably of the dual-actuation type

having coils 136 and 137. Energization of coil {35

pushes out plunger 109 (toward the left); ener-
gization of coil 137 retracts plunger 109 (foward

During the bit-with-

_ Should, however, rack 24 tend to .ac-
celerate, the impedan_ce oifered by stabilizer {7

ered by the work and the greater

- invention.
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the right). Energmmg current for coils 3% and
(37 is applied through a double throw switch I33
actuated by an arm 139 pivoted at 140 and oper-

ated by pressure agamst roller 121 in a manner

to be described hereinafter in connection with
the intermittent bit-withdrawal feature of thls
Energization of coil 135 causes
plunger {99 to push lever (108, thereby. sliding

- sleeve 19 to the right to operate valve 23 to the

10
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bit-advancing position (Figure 8); energization

of coil (37 causes plunger (£3 to 'puil lever 119,

thereby sliding sleeve 79 to the left to operate
vailve 23 to the bit-withdrawing rosition (Fig-
ure 10). Energy is applied to armn {38 through
front contact (42 of a relay {43 energized irom
a suitable source of power {44, Coil (45 of relay
143 is customarily energized through push but-
ton start switch 148. Relay 43 holds itself
closed through a circuit including normally
closed stop switch {47 and limit switch 148, the
latter to be described more particularly in con-
nection with Figures 14, 15, and 16.

Inasmuch as a contlnuous drilling operation
not only produces long shavings which, when
metal, are dangerous to personnel,” but also
causes the bit to heat dangerously; it is desirable
to intermittently withdraw bit (3 from work 28
for brief intervals. To this end the circuit of
Figure 13 iIncludes an electric motor (49 ener-
gized through front contact {42 of relay {43 and

- driving a disc 150 on which are mounted a plu-

- variable at will.

€0

rality of cams {81 pivoted at 152 and adjustable
in slots 133. Clockwise rotation of disc 15§ by

‘motor 149 causes cams {51 to intermittently and

momentarily bear against roller (41, shiffing arm
138 and switching double throw switch 138 from
1ts position energizing coil {35 to the position
wherein coil 37T is energized. In this manner
valve 23 is maintained for the greater portion of
the time in bit~advancing position (coil 136 ener-
gized) ; but is momemamly reversed to bit-with-
arawing position as cams 15f intermitiently
engage roller 141 and actuate switch 138 to ener-
gize coil 137. The percentage time during which
bit 13 is being withdrawn in this intermittent
operation is determined by the adjustment of
cams 151 in slots 183. For most operations it is
satisfactory that bit 13 be lifted only slightly
before re-insertion in work 28 and in this case
cams 51 are adjusted for only short contact
with roller 141. The rate at which the momen-
tary withdrawing of bit (3 occurs is determined
by the speed of motor 143 which may be made
Electrical control without the
intermittent bit-withdrawal above described ‘is
effected 31mply by opening smtch 170 in the cir-.
cuit of motor 148. | -

During electric ‘control of Lhe d*r'nlmg opera-
tion, master switch (54 is closed. Momentary
closing of start bittton switeh 148 energizes re-
lay 143 which holds itself closed through citcuit
(47, 148. The energy thus applied to switech (38

| enérgizes coil 13§, whereupon plunger 189 pushes

65

- {84 causing switeh #1338 fo energize coil 137,

70

- advancing pc:s*th_n, energizing coil

15

drawing bit {3 from work 28.

lever {18 to the bit-advancing position as illus-
trated in Figure 7. Simultaneously rotation of
disc 198 is begun. Piston 3% advances steadily
until one of the cams 151 bears against rolier
- This
abruptly shifts valve 23 to the bit-withdrawing
position, and piston 35 reverses its motion with-

drops from carm §61, switch 138 returns to the bit-
139, which
posiiion it retains until ancther cam {5 actuates
roller t4f. In this "nannpl dulled shawng& being

- When rolier 14§ |
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forced from work 28 are broken  into short
lengths which are less dangerous to personnel |

and at the same time bit 13 is allowed to cool
momentarily. |

When the desiréd predetermined limit of for~-

ward travel of the bit 13 has been attained -(in-
dependent of the setting of collar 1081, which,
during electrical operation, is fully retracted

from arm §68), limit switch {48 (Figures 14, 15,and .

16) is opened de-energizing relay 143. De-ener-

gization of relay (43 causes energization of coil
{371 through back contact {55 and circuit 1565,

actuating sleeve 19 and operating valve 23 to the
bit-withdrawing position.

In parallel with push-button start switch 140
may be connected a foot switch {57 which is
preferably of the double -throw type, whereby
through selective use of switches 158 or (59 the
circuit may be either opened or closed upon press-
ing on foot switch 157.

Limit switch (48, described above in connec-

tion with .the electrical circuit of PFigure 13 will
now be described in detall with reference to Flg-

“ures 14, 15 and 186. |

Actuation of limit switch 148 -is prefera,bly
effected through shaft 51 (Figure 15) journaled
in housing 28 and in which gears 50 and 54 are
mounted. On the side of housing 20 opposite
control handles (5 and 99 is mounted a small
housing 186, in the outer wall 16 of which is
journaled, coaxially with shaft i,
Mounted on the inner end of shaft l62 is a mi-
croswiteh 183 having a reciprocable pin (64 ex-
 tending therefrom. Inward movement of pin
164 serves to open microswitch [§3. Pin {84 is
spaced radially from the rotative axis of micro-

switch {68 a distance equal to the radial displace-

ment of a small button {85 in the end of shaft
51 (Figures 15 and 16). It will thus be seen
that when shafts 5i and 162 are in a predeter—
‘mined angular relation, and only when they
are in this angular relation, pin 164 will be de-
pressed by button 165, thereby opemnﬂ‘ mi-
croswitch 163.

The angular position of nucrosmtch l63 is con-
trolled by the setting given a radial ﬁnger 166
mounted on the outer end of shaft (62. Con-
tinuous, uni-directional rotation of sha,ft 162 is

made possible through the employment of a
conventional brush and slip ring assembly sh&wn. ;

~at 167 by which connections to microswitch I63
are carried externally of housmg 160.

In operation, finger (66 is given a desired angu-

lar: setting as indicated with reference to a dial
i68 on wall i6i.
spacing betwen pin 164 of mlcrosmtch 163 and
button {65 on shaft 51.

depresses .pin {64, opening m.lcrosmtch {63 and
de-energizing relay 143 (Figure 13).
manner the limiting bit-advanced position is de-
termined through the electrical control r&ther
than through the mechamcal control of arm 96
a,ctmg on collar i8{ as shown in Flgures 7.

Use and operation of the powered. driving 2D~
- paratus for controlling the longitudinal posatmn
of bit 13 will now be deseribed in detail.

The appa,ra,tus is applied to drill press {0 with
driving means {6 (Figure 1) anchored to stand-

ard {l.by cooperative clamp mempbers 29 and 31
- (Figure 2).

over bushmg 98 and anchored thereto by set

a shaft 162.

This determines the angular'

In thls-

It
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screw §9, thereby prowdmg support for housing
20 of the apparatus. In this manner each end

of the apparatus, 16 and 20 is supported on drill
press 18. Any slight discrepancy in the mount-

- Ing is absorbed in the pliant mounting means at

ends 40 and 45 of rods 33 and 35, respectwely
With the apparatus securely mounted to drill
press (0, three types of operation are possible:

‘manual, mechanically controlled power, or elec-

trically controlled power.

"For manual operation, it is necessary only to
juxtapose handles 15 and 69 from their positions
shown in Figures 4, 5§ and 6, thus causing balls
19 to seat in recesses 14. This relieves pressure
on sleeve 67 and allows shaft i4 to be manually

turned by juxtaposed actuation of ha,ndles 19

and 69. .Sleeve 67 and the remainder of the
POWEr driven assembly are effectually de-coupled.
from shaft 14 during this operation, and the op-
erator controls press 18 as though the appar atus
of this invention were not present.

Powered ‘operation, mechanically .controlied,

- will now be described. Switch (54 (Figure 13)

is opened, thereby allowing plunger 169 (Figures

'8 and 10) to reciprocate loosely in solenoid 83

"' and offér no impedance to free oscillation of

30

).
4‘? through gmde 21, the speed of advance being

| cont1 olled by regula.tor 135.

' coellar 133 until it abuts arm {31,

i) |
e,
L

DD

When sha,ft 51 has ro~
tated through rthls a:ﬂgular spacing, button 85

28 knob 88 is turned,

lever 1108 about shaft {{{. Under this condition
sleeve 19 is functionally an integral part of shaft
13, bemg retained relatwely fixedly thereon bv
springs 89 and 90.

It will be assumed th&t a sufficient number of
identical operations are to be performed to justify
setting up the power speed: feature effectuated

through employment of stabilizer f17. Clutch 56

(Fligure 4) is engaged by separating handles 13

" and 69, causing sleeve 67 and collar 68 to be fric-

tionally clamped between shoulder 62 and collar
65. Valve 23 is actuwted to the bit-a dvancing
position by pushing on knob g8 (Figure 8). This
done, bit 13 advances relatwely rapidly passing

advancing
establishing
11T and driving

Knob 169 (Figure 12) is turned

coupling hetween stabilizer

MEeans i6 just before the bit engages work 28.

Further hit-advancing movement of rack 24
quickly takes up the slack between piston 121 and
collar 123, and from then on advancement of
rack 24 is stabilized, or dampened, by stabilizer
i$7. Thus the bit 13 penetrates work 28 rela-
tively slowly, the advancement thereof bemg im-
peded and stabilized by stabilizer {1{T. | -

When bit {3 has advanced far enough into
work 28, for eyample after passing through work
advancing dise 99 (g~
ure 8) until it engages arm 86 and spring 190
is compressed .:hfﬁclently so that upon release
of knob 88 shaft 76 will be actuated hy spring
{00 to the bit-withdrawing position agamst the'
lestla*fmng action of pin (21, |

With stabilizer (17 and valve 23 thus properly |

‘set by knobs 85 and 88, respectively, repetitive

operatwn on identical work pieces 28 may pro-
ceed, heing mechamcaﬂy controlled automatic-

ally. That is to say, a work piece 28 is inserted
beneath bit gmde 27 (Figure 1). By means of

. knob 88 shaft 76 is pushed in, actuating valve

A bushing 58 (Figures 3 and 4) of
proper internal diameter to fit. snugly on shaft'
{4 of drill press 10 is selected and anchored to
| shaft 14 by set screw 159. Sleeve 61 is slipped

23 to the blt-advancmfr position (Figure 8), ap-
pilying air -through pipe 22, inlet port 81. axial
groove 841 axial eroove 25, outlet port 83, into
cylinder 17, where it pushes agamst piston 36.
Relatively rapid, ummpeded advance of rack.
24, and consequent advancement of bit {3, then

5 -takes p1ace untll arm l3! (Figure 12) abuts cul-
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lar 183 and begins to push shaft (19 causing
collar 123 to close passage 125 in pisten 12§,

This point having been predetermined (as il-

lustrated above) as the point at which bit 13
enters work 28, the actual drilling operation is
carried on under the stabilizing influence of sta-
hilizer t17. That is to say, rack 24 being coupled
through arm (31 to shaft 112 of stabilizer ({1,
advancement of rack 24 is impeded and stabil-
ized by the damping action of piston 121 being
pulled forward in cylinder 1i8. The degree of
damping, or stabilizing, is determined by the
setting of needle valves 12§ and 138, which con-
trol the external fiow of viscous damping fiuid
from one end of cylinder {{8 to the other
through pipe 1285.

During the advance of piston 36, exhaust air
emerges from cylinder (i through ports 82 and
66, and valve 84, into pipe 2§, from which it
exhausts to the atmosphere arcund bit 13, there-
by cocling the bit and dispersing drilled-out

shavings which have been lifted to the surface__

of work 28 by bit §3.
Stabilized advance of bit 13
the predetermined Ilimit is reached. At this
point, arm 86 (Figure 8) abuts dise 89 and com-
presses spring {98 sufficiently to pull shaft 16
to the bit-withdrawing position, i. e., to the left,
overcoming the restraining action of pin {97.

By virtue of the energy stored in spring 128, shaft

76 is moved abruptly and completely from its

extreme right hand position (bkit-advancing) to

its extreme left hand position (bit-withdraw-
Ing). When this ocecurs air pressure iforimerly

applied -through port 83 to advance piston 36 is-

applied through inlet port 81, groove 84, and
port 82 to the cther side of piston 36 (Figure
10) thereby commencing withdrawal of bit 13.

exhaust alr passes through ports 83 and 87 and
heedle valve 93 into pipe 286, thereby contin-
uing the shaving dispersing action in guide 27.
Bit-withdrawal movement of rack 24 causes, in
effiect, de-counling of stabilizer {17 from driv-
ing means {5 (Figure 12), by virtue of the de-
parture of arm {31 from collar {23 as rack 24
withdraws. - Upon abutment of arm 13! against

collar 138, shaft (19 is returned to its starting .

rosition, this operation being undamped because
of the opening of passage 125 through with-
drawal of collar 123 from piston (21. When pis-
ton 36 (Figure 8) has reached end wall {8 of
cylinder {7, driving means 18 has returned to
its original position, being held there by the
‘pressure of air against the left hand side of pis-
ton 38.

Work piece 28 may then be removed and an-.

13 proceeds until

During bit-withdrawal movement of piston 35,

M
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- is closed, energizing coil

40

a0

other, identical operation performed by placing

‘another work piece 28 beneath guide 27 and
pushing in on knob 88 as deseribed above.

For situations where repetitive identical work
operations are not to be performed, it may be
desirable toc manually advance bit {3 to the sur-

face of work 28 and allow powered driving means

5 to assume control at that point.  For this op-

eration, handles 15 and 69 are juxtaposed, there-
by disengaging clutch 8% and de-coupling driving

- means {6 from bit 13. The two handles, 15 and
62, are then manually turned until bit 13 touches

the surface of work 28. The handles are then

‘angularly separated, causing engagement of

ciutch 58; and knob 88 is pushed in, instituting

powered advancement of bit 13. Automatic re-

versal of bit (3 is accomplished through actua-

tion of valve 23 by arm §6 in the manner hereto-

60

70

'_1ng withdrawal of ‘bit 13.

16

fmﬂ- descmbed and at the settmﬂ' plﬁdetelmmed

as descrlbed apova..

For the. partially manual-partlally powered-
operation described above, stabilizer {17 may be
employed or not as desired, or aliernatively may
be coupled to driving means 1§ at any point in

‘the movement of bit {3. If it is desired to em-

ploy stabilizer {7 during the entire powered
advance of bit 14, knob {163 is turned Lmtil arm
i3{ is clamped between collars 123 and {24. With
this setting, stabilizer {17 is commuously cou-
pled to driving means 1§, there being no lost mo-.
tion connection between arm {13! and shaft 1i8.

Powered operation, electricaily contiroiled, wﬂ]
now be described. - -
- Knob 88 is turned so that aisc §9 is Wlthdrawn
completely from the travel span of arm 88,  This
removes any possibility of mechanical reversal
of valve 23 by arm §§, _leaving that function to
llmlt switch 148. | -

- Stabilizer IT is employed in the same man-
ner as described in connection with mechani-
cal control, and may or may not be mupled ’r::r
driving means 9, as desired.

“As in the case of mechanical control! of driv-
ing means (8, described above, it is advisable to
employ the electrical control only when a rea-

sonably large number of identical opera'tmns are

to be performed by bit 13. -- -

To set the electrical control for the predeter-
mined desired operation, switch 154 (Frigure 13)
i3 of solenoid 93
through back contact (58 of relay {43, This
moves lever {18 to the position shown in Pigure:
10 and causes complete withdrawal of piston 38,
and hence of bit i3, if not alrez dy completely
withdrawn. Omne of the switches {48 or 57 is
momentarily closed, energizing coil 145 of relay -
{43 which holds 1tself closed through the cir-
cuit including front contact {42 and switches (47
and 148. <Closing of contact {42 allows power.
to be applied to coil 138 of. solenoida $a3 through
switch (38, thereby actuating valve 28 to the
blt-advancmg position (Figure 7). As bit 13 ad-

< vances, coupling of stabilizer {17 to rack 24 is

accomplished in the same manner as. described
above in connection with mechanieal control of

.powered operation. When kit 13 has penetrated

the desired depth in sample work piece 28, fin-
ger 166 of switch 148 (Figure 15) is manu&hy ro-
tated until pin IM engages button 165, which en-
gagement opens microswitch 183, de ~energizing

| relay 143, back contact 155 of which causes en-

ergization of coil 1237 of solenoid 83, thus initiat-

The settings of stabilizer coupling kncb 15%
and of limit switch 148 having been thus Prop-
erly deter'mned automatic, repetitive working
;:;f similar WOrk pieces 28 is accompllshed as fol-
OWS: |

A Work piece 28 is mser‘ted under hit gmde 27,
and switch 146 is momentarily closed. The re-
sulting energization of relay {43 causes ener-
gization of motor (4%, which rotastes disc. 150,
For the greater pmtmn of rotation of disc 130
switch arm #39 is in position enerzizing coil 138
of solenoid 82. This retates lever 118 elock-
wise (Figure 8), in turn pushing sieeve 12 to the
right against the bias of spring 99. As the right
hand edge of groove- t1§ in sleeve T8 passes; the
left hand edge of notch 135 in shaft 76, air from
pipe 22 flows through mlet nort aa slot 84,
ground groove £ {9, into notch | {9, and thence into

the right hand portion of cylmder 15 where

- presses a,ga,mst plston '!8 At this pomt the air
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pressure assumes control of
~ valve 22 and pushes piston 18 to the right, the
- valve quickly assuming the position illustrated
in Figure 8. I} is thus seen that by providing
sleeve ~79. in valve 23, low power actuation
(through solenoid §3) sets in motion a more
powerful force (represented by the compressed
air) which completes actuation cf valve 23.
With valve 23 in the position shown in Figure
8, air from pipe 22 flows through inlet port 8l,
slot 84 in sleeve 19, groove 85 in valve body 88,
and thence into the right hand portion of cylin-
“der 15. From there.it enters driving cylinder 7
 through. port 82 and-pushes against piston: 36,
~ thereby .initiating - bit-advancing movement ol
driving means {6. . . BT
- Bit-advancing movement thus commenced pro-
ceeds relatively rapidly until arm {31 (Figure 12)
engages collar 133, thereby coupling stabilizer {171
to driving means {8, as fully described above In
connection with mechanical control. Stabilized,
or damped, bit advancement continues until shaft
 §{ (Pigures 5 and 4) has turned sufficiently to
pring button {65 into engagement with pin (64
on micro-switch 183. At - this point switching
means 48 (Figures 13 and 15) is opened, de-en-
 ergizing coil 145, and opening relay (43. This
transfers energization from coil 138 of solenold
83 to-coil 121, thereby rotating lever 10 (Figures
9 and 10) counterclockwise. As sleeve 19 is
pushed to the left by lever 116 (Figure 9), the
left hand edge of groove {16 overlaps the right
hand edee of notch 144 in shaft 76. At this pomt

air pressure from source 21 assumes control by

 entering -cylinder 75 through port 8f, slot 84,
‘groove {16, and noteh {14, where it bears against
piston 77 pushing shaft 76 to 1is extreme left
pesition as shown in Figure 10. |

Air is thus cut off from port 33 and admitted
to port 88, reversing ailr pressure on piston 36
and instituting bit-withdrawal movement ci
driving means (€. Withdrawal movement con-
tinues until piston 386 is stopped by wall iS5 of
cylinder (1. | | | |

Meantime, piston 36 has been momentarily
and intermittently jerked from work 28 by the

action of disc 180, as follows: During electrical

control of bit-advancing movement, it will be

vecalled that front contact (42 of relay (43 is

energized. 'This energizes motor 149 causing disc
(59 to rotate at a substantially constant speed.
- During the major portion of each revolution of

the -actuation of

18

- friction created by the short chips, allowing it

5

to cool during this operation; and the shorter
chips. do. not form as neat an obstruction to

cutting oils and thereby allow more oil to enter
the work. .'

 Should operation without the il__lt_erﬁlittéjat

 withdrawal feature be desired, switch 170 is
- opened, care being taken to leave roller (41 iree

10

of cams 151 so that switch 138 is thrown to
energize coil 136. ' o
- I claim:

.. 1. Fluld actuated apparatus for a machine
- having a movable member, comprising: a power

15
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cylinder having a port near each end thereof;
& piston movabie in said cylinder; a shaft at-
tached to- said piston, E

xtending outside said
cylinder, and operatively arranged to actuate
said movable member; a valve cylinder having
an cutlet port near each end therecf as well as
an  exhaust port, and an inlet port, each said
outlet port being connected respectively to a

corresponding port of said power cylinder, said
inlet port being disposed intermediate said out-
iet ports, and being adapted for - connection
with a source of fluid under pressure, a valve
piston operable in said valve cylinder to control

passage. of fluid from said inlet port to said

cutiet ports respectively, and hetween said out-
let ports and said exhaust poris respectively; a

vaive shaft attached to said valve piston, and

extending outside said valve cylinder to a region
near said machine for operation by the shaft
attached to said piston; a valve sleeve slidable in
said valve cylinder te control application of

fluid from said inlet port to said piston for
effecting operation of said piston in said valve

ceylinder; and means effective to slide said sleeve

H{)

disc $50 roller {4 on arm 133 18 unrestrained, -

causing the bias inherent in arm {38 10 effect .
olectrical contact with the left hand side of °

switch 138, thereby energizing coil §25 (the bit-
advancing coil) of solenoid 93.
"As dise 159 rotates, one of the cams (5! Is

brought into contact with roller idi, causing

switch arm 138 to transfer energization Irom
the left to the right in switch 138, thereby ener-
gizing coil 31 (the bit-withdrawing cecil) of
solenoid 2. Thus, for the duration of engage-
ment between roller 141 and cam 151, valve 23
is thrown to the Dbit-withdrawing position
(Bigure 10). - |
Tnasmuch as roller {4f engages cam (51 only
during a minor porticn of a complete revoiution

of disc 15§, it will be seen that the action pro-

duced is that of normally advancing bit §3, but
intermittently and momentarily withdrawing 1t
in -its progress through work 28. This action

breaks up the shavings drilled out by bit {3,
which results in a cooler running bit due to less

e }
st
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in said valve cylinder.

9 Tluid actuated apparatus for a machine
having a movable member, comprising: a power
cylinder having & port near each end thereof;
a piston movable in said cylinder; a shaft at-
tached to said piston, exiending outside said cyl-
inder, and operatively arranged to actuate sald
movable member; a valve cylinder having an
outlet port near each end thereof as well as an
exhaust port, and an inlet port, each of said
outlet ports being connected respectively to a
corresponding port of sald power cylinder, said
inlet port being disposed intermediate said outlet
ports, and being adapted for connection with a
source of fluid under pressure; a valve piston op-
erable in said valve cylinder to control passage of

fluid from said inlet port to said outlet ports re-
spectively, and between sald outlet ports and said

exhaust porus respectively; a valve shait attached
to said valve piston, and extending outside sald
valve cylinder for operation by the shaft attached
to said piston; and auxiliary valve means in said
valve cylinder effective to control application of
Auid to said valve piston for moving said piston.

3. A valve comprising a cylinder having an
outlet port, an inlet port spaced longitudinally

- with respect to said outlet port, and an axial

65
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passage in the inner surface of said cylinder, lo-

cated intermediate said ports; a piston fitting

transversely in said cylinder and slideable axially
therein: a shaft attached to said piston and ex-
tending axially outside said cylinder, a sleeve
disposed around said shaft in said cylinder and
generally opposite said inlet port, slidable longi-
tudinally with respect to said cylinder and to said
shaft, and having a passage therein effective to

register with said axial passage; and means ef-
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fective to reciprocate said sleeve within said
cylinder. | | |

4. A valve comprising a-cylinder having outlet
port near each end thereof, an inlet port inter-
mediate said outlet ports, and an axial passage
in the inner surface of said cylinder, located in-

A

‘termediate said outlet ports; an axial shaft in

said cylinder extending outside thereof; pistons
mounted on said shaft; one near each outlet
port; a sleeve disposed around said shaft in said
cylinder and generally opposite said inlet port,
‘slidable longitudinally with respect to said cyl-
inder and to said shaft, and having a- passage
therein effective to register with said axial pas-

sage, & spring engaging said shaft and said sleeve

effective to bias sald sleeve to a predetermined
position on said shaft; and means effective to re-
ciprocate said sleeve within said cylinder. |
- 9. Fluid actuated apparatus for a machine hav-
ing a movable member, comprising: a power cyl-
inder having a port near each end thereof; a
piston movable in said cylinder; a shaft attached
to said piston, extending outside said cylinder,
and operatively arranged to actuate said movable

‘member; a valve cylinder having an outlet port 2

near each end thereof as well as an exhaust port,
‘and an inlet port, each of said outlet ports being
connected respectively to a corresponding port of
- said power cylinder, said inlet port being disposed
intermediate said outlet ports, and being adapted
for connection with a source of fluid under pres-
sure; a valve piston operable in said valve cyl-
inder to control passage of fluid from said inlet
port to said outlet ports respectively, and be-
tween said outlet ports and said exhaust ports
respectively; a valve sleeve slidable in said valve
cylinder to control application of fluid from said

10
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inlet: port to said valve piston for effecting. op-
eration of said piston in said valve cylinder; and
meangs effective to slide said sleeve in said valve

cylinder.

DON HEYER.
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