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:5.Claims.

-This invention relatesto improvements: in drill-
-ing machines and ‘the like:andiits purposesis to
‘provide an improved-msachine in: which ithe move-
‘ments of the drillvor other tool; -inan: axial di-
rection, toward and from: and:through the . work
-are-effected- by -fluid : pressure.
In the operation-of: drilling: machines: of:the
‘types heretofore-in generab use;thesmost frequent
causes of- annoyance: and: expensehave: been.ithe
-breakage of 'the drills and theintendency.to:be-
come dull and -unfit for use after :Hmited:periods
of service. - These: difficulties have arisen largely
from the fact that the.drills have been:causedto
-engage. and -penetrate the .works: by wunyielding
‘pressures of -too- great:magnitude, giving rise :to
frequent: breakage..when the: drills:: first: engage
the work and also,r.when‘:they.ﬁrst.breakzthrough
the work pieee upon: completion:-of :the idrilling
operations. “When the’ drilling:of: a:hole, ithrough
a piece of work is substantially completed and:the
tip of the drill is about to.break ‘through;.the. drill
1s:momentarily supported:by fragments;of -meta]
engaging: the:flutes. at .its. sides: and: if: the.drill
‘breaks through. too rapidly.and.under too:great
-a'pressure, theres a tendeney for frequent break-
age,

The principal object of the:present:invention is
‘to.:provide. an improved:drilling machine -or the
like:in which the-movements: of..the.drill toward
the work.are- effected- by improved. fluid pressure
.mechanism: capable of -being; precisely- adjusted
so that the drill engages. and-penetrates the-work
with; a yielding: pressure.which permits the-axial
‘movement of the drill to be arrested without.dam-

age.in the event that any.unusual resistance -is.

encountered.

* Another object of the:invention distg:provide.an
‘improved- drilling machine comprising :fluid pres-
sure-mechanism for:moving the -drill-toward- and
through ‘the work and including .means for auto-
‘matically retarding the-movement: of the:idrill. as
‘it is: about.to-break. through. thewwork:-so.that
‘damage to the drill-is prevented.

"A further- object: of the ‘invention-is.to.provide
an: improved  drilling *machine- comprising - fluid
bressure mechanism for moving,the.drill: axially
toward and from the work: and-for-automatically
‘stopping: 'the: rmovement-.of . the.: drill ~when . the
drilling of the hole-is completed.

“Another object of the invention-is to provide:a
drilling machine having fluid pressure-mechanism
for effecting axial-movement. of theidrillrand in-
cluding: a: dash=pot’ for -automatieally. retarding
the axial movement. of ‘the drill: at..the end of.its
stroke,
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* ‘Other‘objects relate to various-features of con-
struction- and : arrangement- WhichWwill- appear

‘more ‘fully -hereinafter.

* The'nature of ithe:invertion will-be understood

“from the following specification taken-with-the
‘accompanying | drawings: in' “whichone!*embodi-
~ment of ‘the inventionis: illustrated. Inithe draw-

ings,

‘Figure I shows. a'-front elevation- of- o drilling
:machine- embodying : ‘the ‘improvements«of -:the
‘present invention;

~Fig. 2 shows a side ‘elevation: of the:machine il-

lustrated 'in: Fig. 1, with a ‘part of: the casing
‘broken: away;

“Fig. 3 is a somewhat! diagrammatic. view;-with
parts- showing in- section:’ llustrating - the :fluid
‘bressure ‘connedtions to different:parts ‘of the. ap-
‘paratus for causing forward and reverse strokes of

“the:drill: and for operating the. pump: by which: g
+eceoling -fluid:is. circulated tg the point: where the

idrilling: operation:takes place;

+ Fig: 4 shows an:-enlarged vertieal section.taken
:on.the line 44 of Fig. 2;

- Plig. 5 shows &' vertical section taken:on:the:line
55 of Fig: 4;

Fig: 6 shows.a-horizontal
:line. 6—8.of Fig. 5;

v Fig, T.ds a vertical section.taken-on theliné T—1
-of. Fig. 6;

: Pig. 8.shows.an: enlarged front: elevation of ithe
‘Piston:block and-valve block of the:machine with
the: eylinders: which actuate the. pressure. platen
+by which.the! drill:is:carried; and the cylinder: of
the. dash-<pot: mechahism; shown in section;

»Fig.-9.shows a horizontal section ‘taken.on the
line-9—9.0of PFig: 8;

+Tig. 10. shows g horizontal section taken on 'the
‘line: 10—10:of. Fig. 5;

Fig. 11 shows a siderelevation:of the forward
portion: of the eylinder-block and the drill getuat-
-ing:mechanism with a:part-of the valve:block bf
the dash-pot mechanism: broken away;

‘Fig. 12 shows a: vertical 'section’ taken on’the
dine: 12--12 of Fig: 8; ‘illustrating. ‘the. plunger -of
‘its.:lower :position
‘wherein 'it: retards the ‘movement-of ‘the drill at
‘the.end of its' dewnward: ‘stroke;

“Figi 13 is g vertical'section similar-to:that of
Fig.: 12 showing ‘the ‘lower: part of ‘the ‘dassh-pot
mechanism-when the plunger has been elevated;

“Fig. 14 shows & horizontal section taken on'the
line 14—14-of Pig. 13;

+Pig.” 15 shows* g vertical. sedtion through the
cylinder: of the foot operated-valve by-which the
drilling strokes of the:machine are: controlled:by

‘Sedtion: taken. oni:the
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3
the foot of the operator, this view showing the
plunger of the valve in its upper position.

Fig. 16 is a sectional view similar to that of
Fig. 15 showing the plunger of the valve de-
pressed by the foot pedal;

Fig. 17 shows a partial side elevation and par-
tial vertical section through a rotary pump by
which cooling fiuid is pumped to the place where
the drill is operating;

Pig, 18 shows an enlarged side elevation of one
of the pressure regulators and its connections for
regulating the pressure of the fluid supplied to
the cylinders by which the drill is moved; .

Fig. 19 shows an enlarged front elevation of

the pressure regulators and pressure galiges il- 15

; - " the driving connections between the motor 43
. .and the drill 35 which are best illustrated in Figs.
"4 and 5. As there shown, the motor 4§ is car-

lustrated in Fig. 18; T i
Fig. 20 shows a detail sectional view through
one of the pressure regulators; and” "

Fig. 21 shows a top plan view of the structure

iJiustrated in Fig. 19.

being embodied in a drilling -machine comprising

a holiow casing 25 having an enlarged base por-
tion 25* adapted to be secured upon a -floor or

“other support. ‘The front of the,casing 28 is .

provided with a vertical slotted guideway 250 on
which there is mounted.a vertically adjustable
pracket 26 formed integrally with a work table
27 on which the piece of work. 28 to be drilled is

adapted to be held or secured when the drilling =

operation is being performed. The bracket. 26
and the table 27 are-adapted:to be adjusted
vertically by & worm and worm wheel operated
by a crank 29 and when the table 21 has reached

the desired level, it is secured in: adjusted position =

by a clamp 88. The piece of work 2§ is adapted
0 be engaged by a drill 35 carried by a pressure
platen 80 which, in turn, is actuated by fluid

pressure mechanism carried by a cylinder block
31 which is secured to the face of the upper part s«

s8¢ of the housing 25.. The piston block 37 has
mounted on the front thereof a valve block 38
which carries the dashpot mechanism: by wkic

.the.downward stroke of the drill 35 is: retarded

and arrested. The upper end of.the cylinder &~

block 31 is closed by a pulley casing. 35 which is
secured to and also encloses the -upper end of
the housing 25.. Within. the: upper portion. 25¢
of the housing 25 there is mounted an electric

motor &8 which is connected to effect the rota- . -

tion of the drill 35 through mechanism herein-
.after described.. The electric connections. 41 for
actuating the motor-40 are brought in through
the rear wall of the casing 28 and.these connec-

tions may also serve to supply current to-another 52

electric motor 42 which drives & pump 43 mounted
in the base portion 25 of the casing and adapted
to pump oil or the like to the point where the
drill 85 engages the work 28.

As shown in Fig. 3, a supply conduit 44 leads
from 2n air compressor or other source of com-
pressed fluid to a supply casing 45 from which a
pipe 48 leads through a pressure regulator 47 to a
gauge 48 adapted to indicate the pressure of the
fluid on the discharge side of the regulator 47.
From the pressure gauge 48 a supply pipe 49 leads
downwardly to a foot operated valve 50 adapted
to be actuated by the foot pedal 51. From the
foot operated valve 58 a supply pive 52 leads
upwardly through the housing- 25 to the valve

lock 38 by which the cylinder mechanism for
effecting the downward movement of the drill 5
is controlled. The casing 45 also supplies com-
pressed fluid through a pipe 53 to another pres-
sure regulator 472 which in turn is connected to

The invention is iliustrated in the drawings as i

T

-1
<t

4

a pressure gauge 482 adapted to indicate the
pressure on the discharge side of the regulator
47s. From the gauge regulator 482, a supply pipe
53 leads to the cylinders of the cylinder block
37 for normally causing the pistons in these cyl-
inders to occupy their upper positions corre-
sponding to the retracted position of the drill
3%. 'There is also shown in Fig. 3 a discharge
pipe 53 leading from the pump 43 through a valve

‘%% to a nozzle 51 by which oil or the like is dis-

charged upon the work 28 beneath the drill.
_ 'The foregoing description has been intended

"to give a general view of the principal paris of
- the machine before describing the details of any

of these paris and reference will now be had to

ried 'by- a plate &3 which rests upon flanges 254

oa formed on the upper end of the housing £5 and
.whichr is ‘clamped- in position on those flanges

by studs 59 engaged - by lock-nuts 8¢. By this
arrangement, the motor may be shifted on the
housing 25 in:order to tighten the belt 61 which
extends hetween a pulley 82, fixed upon the shaft
&g of the motor, and another pulley 83 which is
fized upon a vertical pulley shaft 64. The pulleys
§2 and 63 are constructed in.the form of trun-

-cated cones, being provided with a series of -op-

rositely disposed grooves-82s and 63* which are.of

-gifferent diameters, the jarger grooves of each

pulley being disposed opposite to the smalier
grooves of the other pulley so that by shifting the

‘pelt 61 to different pairs of grocves the speed

Gf the pulley shaft 84 may be: varied to cause &
corresponding variation in the speed of the drill
35. 'I'he shifting of the belt may be effected by
moving the motor 49 on its -supporting flanges
254, and then restoring the motor to the proper
position.

" as shown in Fig. 4, the pulley 63 is secured by
a key 81 upon the upper end of the pulley shaft
‘64 and it is arranged %o’ seat upon an annular
shoulder §4s formed on an enlargement of the
shaft. - The upper end of the shaft is threaded
for engagement by a nut €8 which is adapted to
seat in a recess formed in the upper end of the
pulley 83 and which holds the pulley against
endwise displacement on the shaft. The cylinder

‘block 37 is provided at its upper end with a

central bore 37e in which the pulley shaft 64
is iournaled through intérmediate sealed ball
pearing units 89 The upper end of the bore 312

i$ closed by & cover plate 19 secured fo the upper

end of the cylinder block. The lower end of the
pulley shaft 84 is threaded for engagement by &
pair of joek nuts T{ which hold the pulley shaft
against vertical displacement in its bearings. The
cylinder block is secured to the face of the hous-

5% ing 28¢ by studs 13, shown in Fig. 9, which pass

through apertures in the cylinder block and en-
gage threaded holes in the bosses 25¢ which are
formed on the upper end of the housing. The
eylinder block is held against lateral disblace-
ment by 2 vertical key 74 engaging keyways in
the evlinder plock and in the housing and held
against vertical displacement by a screw 15. In
this manner, the cylinder block and the pulley
shaft 84 are motunted in fixed positions and the
chaft is adapted ‘to be overated continuously,
when the motor 40 is in operation, for driving a
vertically adjustable drill spindle 11 which has
a splined engagement with the lower end of the
shaft 64 as shown at 64° in Fig. 4.

The drill spindle 77 extends downwardly
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through the central tubular bore of a ‘pressure
platen 80 which is adapted to be actuated for
moving the drill spindie 711 longitudinally and
thereby moving the drill 35 toward and from the
work. The pressure platen comprises an up-
wardly extending sleeve 802 adapted to slide ver-
tically in a bushing 81 mounted in the centrail
bore 37 of the eylinder block, and the drill spin-
dle 17: is journaled in a ball bearing unit 82 se-
cured in the intermediate part of the sleeve por-
tion 802 of the pressure platen. This ball bear-
ing unit 82 seats against a shoulder at the end
of the lower enlarged portion 17¢ of the drill
spindle.and is held in position against that shoul-
der by a nut 83 engaging a threaded portion 711¢
of the spindle T1. The pressure platen 80 is also
provided with a downwardly extending sleeve 80b
and the-lower part. of the drill spindie 17 is
journaled in another ball bearing unit 84 which

is mounted in the lower end of the sleeve 80b,

The outer ring of this ball bearing unit seats
-against an annular inwardly extending flange
86c formed on the_surrotlnding sleeve and it is
held in position against that flange by a nut
85 engaging ‘the internal threads on the lower
end of the sleeve, as. illustrated in Fig. 4. An
annular shoulder 174 is formed on the lower end
of the spindle 77 within the nut 85 and the inner
ring of the ball bearing is clamped against this
shoulder by nuts 86. engaging the threaded
portion TT¢ of the drill spindle. A standard drili
chuck 88 is mounted.upon the tapered lower end
of the drill spindle for detachably securing in
place, in axial alignment with the spindle, the
previously described drill 35. A nut 89 is mounted
on the threaded portion T1f of the spindle and
may  be rotated to force the chuck off of the
spindle when desired.

The pressure platen 80 is provided with two
similar oppositely extending arms which are aper-
tured for engagement by the reduced extremi-
ties 9082 of piston rods 90, nuts 91 being secured
to the threaded extremities of the parts 80 of
the piston rods for securing the rods in fixed
relation to the pressure platen. The piston rods
90 slidably engage cylinder heads 92 which are

mounted in the lower ends of the cylinders 37c

which are -formed in the cylinder block 3T at
opposite sides of the. eentral bore 3Tb. At their
upper ends, the piston rods 90 are secured to
pistons 93 which have sliding fits within the
cylinders 37c. The upper ends of the cylinders
37¢ are closed by detachable threaded plugs 94
and these plugs are accessible through the cham-
bers 2374 which are formed in the upper end of
the cylinder block and through which access may
be had to the plugs 94 when the pulley casing
39 is removed. The pistons 93 are normally
moved to their upper positions, shown in Fig. 4,
by the action of compressed fluid admitted to
the lower ends of the eylinders from the pipe
54, previously described, which, as shown in Fig,
10, is connected to branch pipes 54* connected
by threaded nipples 54¢ with passages 37¢ ex-
tending through the cylinder block 37 and com-
municating with the lower ends of the cylinders
37¢, as illustrated in Fig. 4. The upward move-
ment of the pressure platen 80 is limited by the

engagement of the annular shoulder 80¢ of the

pressure platen with the lower end of the cylin-
der block and when the pressure platen is in
this upper position the pistons 93 are spaced
slightly below the plugs 94 which are mounted
in the upper ends of the cylinders 37Te.

In order to move the pistons 93 downwardly
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dgainst the constantly acting pressuié of the
fluid admitted to the cylinders 37¢ through the
pipe: 54, compressed fluid having a higher pres-
sure is adapted to be admitted at intervals to the-
space between the pistons 93 and the plugs 94 at
the upper ends of the cylinders and this fluid:
of a higher pressure is supplied through the pre-
viously described pipe 52, the flow through which

. Is controlled by the foot operated pedal 50. The’
" pipe 52 is connected to g coupling- member- 95,

shown particularly in Fig. 6, which threadedly
engages an opening 382 formed in the valve block
38, previously referred to, which is secured by
means of screws 96 upon the front face of the'
cylinder block 381, as shown in Fig. 7. The inner
end of the opening 88* communicates with a pas-
sage 38, shown in Fig. 6, which leads to a trans-
verse passage 37¢ formed in the face of the cyl--
inder block 37 behind the block 38. This passage’
37¢ communicates with branch passages 31 which
lead -to the upper ends of the cylinders 87¢ so
that when compressed fluid is admitted to the:
valve block 38 through the pipe 52 the pistons 93
are actuated to move the pressure platen 80 down-
wardly:dnd thus carry the rotating drill 35 into
engagement with the work 28. As the pistons
93 move downwardly the sleeve 802 of the pres-
sure platen slides in the bushing 81 and the drill
spindie 7171 slides downwardly within the pulley

shaft 64 while maintaining its splined connection

therewith.

The downward movement of the pistons 93 and
the ‘corresponding downward movement of the
drill 35, brought about by the admission of com-
bressed fluid to the upper ends of the cylinders
37¢, are controlled by the valve 50 which is op-
erated by the foot pedal 51, shown particularly in
Figs. 3, 15 and 16. The foot operated valve com-
prises a base 100 adapted to be secured to the
foor or other support adjacent the base portion
258 of the housing 25. This base plate has mount.
ed thereon an upwardly extending pedestal 101
upon which the foot pedal 51 is pivoted to de-
pending ears §12 by a pivot pin 103. At the other
end of the base plate 100, there is mounted an
upwardly extending valve block 104 having
formed: therein a vertically extending cylindrical
bore 1082 in which is mounted a cylindrical valve
member 105. This valve member is provided
with a rounded upper extremity on which the
free end of the foot pedal 51 rests so that when
bressure is exerted on the pedal the valve mem-
ber is forced downwardly against the compres-
sion of a coil spring 106 which is seated in g re-
cess in the lower end of the valve member and
which has its lower end resting in a depression
formed in a removable disk 107 detachably se-
cured-in the lower end of the enlarged chamber
108> which communicates with the bore 104e
and which receives the annular ‘flange 1052
formed on the lower end of the valve member.
This spring 106 thus normally forces the valve
member to its uppermost Dosition, shown in Fig,
15, and thus causes the foot pedal 51 normally to
occupy its uppermost position,

The valve block 104 is provided on opposite
sides with two offset ports 104¢ and 1044, the
first of which communicates through a coupling
member 108 with the supply conduit 49 previously
described, while the other port 1049 communi-
cates through a coupling member 109 with the
conduit 52 leading to the valve block 38. When
the valve member 105 is forced downwardly hy
depressing the pedal 51, the two ports 104c and
104¢ are connected through the:chamber formed
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by the wide annular groove {05 which is formed.
in the valve member 105. Thus, as long.as the.
foot pedal 51 is depressed, there is a continuing
supply of compressed fluid to the valve block 38
and to the cylinders 37¢ for causing a downward
movement of the pressure platen 80 and of the
rotating drill 35. The valve block 104 of the foot
operated valve is provided on its rear side with
a port 104e leading to the atmosphere from the
pore (042 and when the valve plunger i85 is in
its uppermost position, shown in Fig. 15, the pipe
§2 is adapted to communicate with this port
through the annular groove 1085 of the valve
plunger so that air in the cylinders 37¢ is then
permitted to exhaust to the atmosphere during
the return upward strokes of the pistons 93
which are effected by the constant fluid pressure
acting upon the undersides of those pistons and
admitted to the lower ends of the cylinders 317¢
from the pipe 54. )
The conduit 49 which supplies compressed fluid

to the foot operated valve 508 is in turn supplied
with compressed fluid through the pressure
gauge 48 from the pressure regulator 41 con-
nected to the supply casing 45 by the pipe 46.
This pressure regulator is illustrated particularly
in Figs. 18, 19 and 20, and it is similar in construc-
tion to the other pressure regulator 47& which is
connected in the pipe 54 leading to the lower ends
of the cylinders. These pressure regulators are
mounted for convenience adjacent the upper.
part 25 of the casing 25 and each pressure regu-
lator comprises two casing elements 112 and 113,
which have threaded engagement with each other
and which are adapted to clamp between them
a resilient diaphragm 1{4. A plate 115 is mounted
on one side of the diaphragm and a coil spring
116 is mounted between this plate and a collar
{{T which is mounted on one end of an adjusting
screw (18. This adjusting screw threadedly en-
gages the end of the casing 113 and has a handle
1182 which permits the screw to be turned to
regulate the compression of the spring (16 and a
jock nut 119 may be used to secure the screw 118
in adjusted position. In this manner, it is pos-
sible to regulate the initial compression of the
spring 118 which must be overcome by the out-
ward movement of the diaphragm 14 under the
influence of the compressed air or other fluid
which is admitted to the pressure regulator
through the pipe 46 (or 53). ‘A disk 120 is se-
cured to the face of the diaphragm i{4 and this
disk is connected by a valve stem 121 with a
valve member 122 which is adapted to control
the admission of compressed fluid through the
ports {12® into the chamber 1{32 adjacent the
diaphragm. The valve member [22 carries a
block 123 which is engaged at its opposite end
by a coil spring {24 capable of being adjusted by
a plug 125 having a threaded engagement with
an aperture formed in the end of the casing 112.
By adjusting this plug, the compression of the
spring (24 may be varied to regulate the pres-
sure with which it normally causes the’ valve
member 122 to engage its seat around the ports
{192, The compressed air or other fluid which
is supplied through the pipe 48 (or 53) is admitted
through a port 112b to the chiamber {f2° which’
is on the inlet side of the valve member 122. The
back pressure of the fluid in the pipe 49 (or 58
communicates with the chamber ({32 adjacent
the diaphragm through a port 1124, When this
back pressure, which is the pressure at which the’
compressed fluid is supplied to the foot .operated
valve 50, falls as a result of the flow of fluid“to-
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the valve block 38, the diaphragm (14 is moved
by.the spring 116 with the result-that the -valve
122 :opéns the ports 1122, thereby admitting ad-
ditional compressed fluid from the supply pipe

. 88.t0:the chamber 1132 adjacent the diaphragm.

The diaphragm is:then moved against the com-
pression .of the spring 116, thereby causing the
valve. 122 to be moved again to its closed position.
This additional supply of compressed fluid which
is.-thus-admitted to the chamber 1132, passes
through the pressure gauge 48 and the pipe 49
to ‘the foot operated valve 50. By suitably:ad-
justing the springs {16 and 124 of the pressure
regulator, the: frequency and extent of opening
of the ports 1122 by the valve 122 Tay be regu-
lated -in order to maintain any desired pressure
of the fluid supplied to the -foot operated valve
50 and-to:the lower ends of. the cylinders 37°.
These pressures may be conveniently indicated

- by the pressure gauges 48 and 482 located im-

mediately above the pressure regulators, as shown
in Figs. 18 and 19. " The pressure regulators and
the gauges may preferably be mounted so that
their front: faces and operating ‘handles, re-
spectively, are revealed ‘or accessible through
openings in the front wall of the casing 25. The
pressure regulator 412 is always adjusted so that
the pressure tending to return the pistons 33 to
their upper positions will always be less than the
pressure which is admitted to the upper ends
of the cylinders 37¢ for causing downward move-
ments of these pistons against the pressure act-
ing on the lower faces thereof. As the pistons
93 move downwardly, the air in the lower ends of

' the - cylinders -37¢ is further compressed, the

amount of the compression increasing in degree
as the end of the working stroke is approached,
thus retarding the movement of the pistons and
cushioning their movement at and near the end
of ‘the: stroke. This further compression takes
place even though there may be some leakage
where the piston rods-80 pass through the heads
99° but the initial pressures are always so ad-
justed that there is never a balancing of the
pressutes on -opposite sides of the pistons which
are thus always able to complete their working
strokes. ) o : -

“ When the operator depresses the plunger of
the foot operated valve 58 fto cause ‘compressed’
Auid to flow to the upper ends of the cylinders
37c through the pipe 52 and its connecting pas-
sages, the downward movement of the pistons
93 and of the pressure platen 80 continues until
the operator releases his pressure upon the foot
pedal 81 or until the downward movement of
the pressure platen is automatically retarded
and eventually arrested by the dashpot mech-
anism heretofore referred to. This dashpot
mechanism which is particularly illustrated in
Pigs. 5, 7, 8,9, 10,11, 12, 13 and 14, is carried by
the valve block 388, previously referred fo, com-
prises a cylinder 38° formed in the valve block
and having mounted in the lower part thereof a
cylindrical * cage-like . member 130 comprising
a cylindrical bottom portion 130% connected by
opposite upwardly extending webs 130, shown in
Tig. 14, with a transverse portion 130° from which
a sleeve 1309 extends upwardly. The sleeve por-
tion (302 and the transverse part (30° are pro-
vided with & cylindrical ‘bore in. which there is
mounted a cylindrical dashpot plunger §3i. The
member 13{ extends above the upper end-of the
sleeve 138¢ and is provided at its upper end with
an outwardly extending flange- 1317, A-coil spring

75 137 is mounted around the sleeve 1384 and around
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‘the upper end of the plunger 131 and it serves
normally to' maintain the plunger in its upper-
‘most position, shown in Fig. 13, the upward move-
ment of the plunger being limited by a transverse
Din 133 mounted in the lower end-thereof and
adapted to engage the underside of the transverse
portion 39¢.. The cylinder 88¢ is adapted to be
partially filled with a-body of oil 134 or other
substantially incompressible fluid and the bottom
portion 130% of the member 130 is provided with
a well 130°, the outer annular wall 130f of which
is enlarged toward its upper end to & slight ex-
tent. When the dashpot plunger 131 moves down-
wardly from the position shown in Fig. 13 to the
bosition shown in Fig. 12; it is adapted to enter
the well 130¢ and thus cantrap a part ¢f the oil
which is contained therein. A part of the oil is
adapted to pass out arotnd the lower end of the
plunger but, as the plunger continues its down-
ward movement, the fit hetween the plunger and
the annular wall {38 becomes increasingly tight-
er and the plunger (31 is eventually brought to
rest. e : :
In order to make use of ‘the above described
action of the dashpot plunger 131 for retarding
the downward movement of the pressure platen
80 and eventually arresting that movement, con-
nections are provided for: causing the plunger 131
t0-be moved downwardly by the pressure platen
as it nears the predetermined lower limit of its
stroke. For this' purpose, there is provided a
vertically slidable actuating rod {35 having an
enlarged cylindrical upper portion 1392, shown
in Fig. 7, which is mounted to slide in 3 cylindri-
cal bore 389 formed in the valve block 38. The
upper cend of the enlarged portion 1352 has a
transverse arm 135, shown particularly in Fig. 9,
which extends over the upper end of a cup-
shaped cap member 136 which is mounted in-in-
verted position over the upper end of the.dash-
pot: plunger- {31, as shown:in Fig, 12. When a
downward pull is exerted upon.the rod I 35, the
dashpot plunger 131 is forced. downwardly against
the compression of the spring 132 to cause the
lower end of the plunger to entrap the oil in the
well 130°. When the rod 135 is moved upwardly,
the plunger 13! is permitted to return to its nor-
mal upper position, shown in Fig. 12, by' the
action of the spring 182. . .

The rod 1385 slidably engages an aperture in a
sleeve 80° which is carried by a flange 80f pro-
jecting outwardly from the pressure platen .80,
as shown particularly in Fig. 5. A collar 137 is
secured by a set screw 138 on the rod (35 in such
a position that when the pressure platen reaches
its uppermost position the sleeve 80° will engage
the collar 137 and thus restore the rod 135 to its
uppermost position independently of the action
of the coil spring 132 in the dashpot cylinder.
The lower part of the rod 135 is threaded as
shown at 135° and this threaded portion is en-
gaged by a pair of nuts 139 which may be secured
in adjusted position thereon so that as the rotat-
ing drill 35 reaches a position where it is about
to emerge from the hole being drilled through the
work, the sleeve 80¢ will engage the uppermost

nut 189 and thus move the rod 135 downwardly

50 that the dashpot plunger 131 will trap a part
of the oil in the well 180 at the bottom of the
dashpot cylinder and thus slow up’ the move-
ment of the rotating drill in the final stage of its
downward movVement until, eventually, the drill
will be brought to rest when the hole is com-
pletely formed. The operator, observing this re-
tardation of the movement of the drill, will then
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ing a cylinder formed therein, a piston
in said cylinder and.connected to said p:

sald cylinder to move said- pressure’ platé

‘10
releaseé his’pressure upon the foot pedal 51 so.
that the air acting upon the upper sides of the
pistons 93 will be permitted to exhaust through
the foot operated valve 50, as previously described,
and the pressure acting upon the undersides of
the pistons 93 will then:function to return the
pistons, the pressure platen and the drill 35 to
their uppermost positions. The same operation
may then be repeated any number of times' upon
different parts of the same piece of ‘work . or
upon different pieces of work by again depressing
the Toot pedal 51 and causing repeated:downward
movements of the rotating drill 35. - o

In order to facilitate the drilling of holes by
the drill 35 without injury thereto, a quantity
of cutting oil is preferably applied to the surface
of the work 28 at the point where thé drilling"
operation occurs through the nozzle 51 hereto- "
fore referred to, The construction of the’ motor
operated pump 43, by which this cutting ¢il cir-
culation is effected, is shown in Fig: 17 where it
Is illustrated asicomprising. a tubular casing 140
mounted in the well in the bottom ‘of the pump
casing 25. This casing is enlarged-at its lower
end, as shown at 140, for engagement by 3.face »
plate 41 which is secured thereto by screws 142.
At its upper end the casing 140 is enlarged as
shown at 140° to receive the lower end of the cas-
ing of the motor 42" and to form a cennection
by means of an elbow 143 with the previously
described pipe 55 by which the oil is- conveyed to
the discharge nozzle. Mounted within and spaced -
inwardly from-the upright tubular portion - 140
of the pump casing there is an elongated sleeve -
144 having located therein an impeller ‘shaft 145
which is driven by the shaft of the motor 42; .
The lower end of the sleeve (44 is spaced’ ins
wardly from the enlarged portion {402 of th
pump casing by a perforated bracket or ‘web 14§

which carries on its underside a horizontal sk
141 provided with a depending annular flange
1412 within which there is mounted the rotatable
impeller 148 secured upon.the lower end of the .
shaft 145. The face plate [41 is spaced upward y .
from the bottom of the well in the housing 25 by

the feet 142= which are formed thereon and when

the impeller 148 is rotated, oil is adapted to be
drawn into the ports 1412 . This oil is dirgeted
outwardly by the vanes of the impellér and dis-
charged upwardly around the outer édge of tHe

disk 147 and thence upwardly through the open-

ings of the bracket 146 and between the casing

140 and the sleeve 144 to the upper enlarged por-- . -
tion 140> of the pump casing where it flows out- .~ -
wardly through the connecting member {43. The -
work table 21 of the machine is constructed with - .
a drain channel around its outer edge sg that.the ' .-
oil discharged by the the nozzle 57 may be directed
back to the well in the bottom of: the'housing -
25, . R RN

Although one form of the ihvention:hasbe
shown and described by, way of illustration,,
will be understood that it may be constructéd'in. "
various other embodiments ‘coming within  the.
scope of the appended claims. = 0.y

I claim: . '

1. The combination in a machine . of the ‘clas
described, of a cylinder block, a pressure;platen:
slidably mounted in said block, a rotatsble ‘tosl
carried by said pressure platen, said: blo
mouited

platen, means for admitting compressed: aif tc
nd
said tool along the axis of said tool toward ‘the -
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work, dashpot mechanism carried by said cylin-
der block, an actuating member associated with
said dashpot mechanism, and means carried by
said pressure platen for operating said actuating
member to cause said dashpot mechanism to re-
tard and then arrest the movement of said pres-
sure platen when said tocl reaches the end of its
stroke.

2. The combination in a machine of the class
described,. of a cylinder block, a pressure platen
slidably mounted in said block, a rotatable tool
.carried by said pressure platen, said block hav-
l,ing a cylinder formed therein, a piston mounted
in said cylinder and connected to said pressure
/platen, means for admitting compressed air to
said cylinder to move said pressure-platen and
‘said tool along the axis of said tool toward the
work, dashpot mechanism carried by said cyl-
inder block, an actuating member associated with
said dashpot mechanism, means carried by said
pressure platen for operating said actuating mem-~
ber to cause said dashpot mechanism to retard
and then arrest the movement of said pressure
platen when said tool reaches a predetermined
position, means carried by said actuating mem-
ber for co-operating with said last named means
to restore said dashpot mechanism to its initial
position upon movement of said pressure platen
away from the work, and means for moving said
pressure -platen away from the work.

3. The combination in a machine of the class
described, of .2 block having a cylinder formed
therein, a piston mounted in said cylinder, a pres-
sure platen. slidably mounted in said block and
connected. to said piston, a rotatable tool car-
ried by said pressure platen, means for rotat-
ing said tool in all positions of said pressure platen
with respect to said block, a work holder, means
for admitting compressed fluid to said cylinder
to cause .said pressure platen to assume normal-
ly .a position withdrawn from said work, means
for admitting compressed fiuid fo said cylinder
to..cause said. pressure platen and said tool. to
move along the axis of said tool toward said work
holder, a valve block carried by said cylinder
block and having. a dashpot cylinder formed
therein, a dashpot plunger mounted in said last
named cylinder, a red slidably mounted in said
valve block and having a part adapted fo actu-
ate said plunger, an adjustable stop mounted
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on said rod, and means movable with said pres-
sure platen for engaging said stop member to
cause the actuation of said plunger by said rod.

4. The combination in 2 machine of the class
described, of a rotatable tool, means for rotat-
ing said tool, means for moving said tool axially
toward and through the work during its rotation,
a block mounted adjacent the path of movement
of said tool and having a downwardly tapered
recess therein adapted to contain a quantity of
liguid, a plunger slidably mounted in said block
and having a lower end adapted to fit said tapered
recess after it has been partially inserted there-
in, means tending normally to force said plunger
upwardly, -and actuating means operatively con-
nected with said plunger for moving it down-
wardly to engage said recess after a predeter-
mined axial movement of said tool into the work.

5. The combination in a machine of the class
described, of a rotatable tool, means for rotating
said tool, means for moving said tcol axially, and
means actuated by said axial movement of said
tool for gradually trapping a quantity of liquid
while permitting a part of said liquid to escape
through a passage of progressively decreasing
area after said tool reaches a predetermined posi-
tion, thereby progressively retarding and then ar-
resting said movement of said tool.
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