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To all whom it may concern.’

Be it known that I, Ezmer S. Spavey, a
citizen of the United étates, and residing in
the city of Johnstown, .in the count{l of
Cambria and State of Pennsylvania, have
invented certain new and useful Improve-
ments in Methods and Apparatus for Per-
forating Metal Shapes; and I do hereby de-
clare the following to be a full, clear,
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to.make and use the same.

y invention relates to perforating rolled
metal shapes, such as railway: rails, angles,
I-beams, channels, flats, rounds and the like,
and is more especially adapted for the per-

foration of railway rails, just after they

have been rolled and hot sawed and while
still in a red hot or heated condition. .
Heretofore it has been customary after
a railway rail bar leaves the final or finish-
ing roll pass for it to be received on a roller

feed table at the side of which it is held sta-

tionary for a few seconds and cut into the
desired lengths by means of rotary hot saws.
After having cut the railway rail bar into
the desired lengths the rails are conveyed to

. a hot-bed to cool. After cooling, the ends
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- of the rails are chipped or milled to remove

the burred edges of the bar caused by hot-
sawing, and the rails are then conveyed to
a drill press where holes are drilled near
the ends of each rail, through which the rail
splicing joint bolts pass when the ends of

the rails are spliced together to form a rail-

way track. ‘ .

The above manner of finishing the rails
requires considerable handling and loss of
time and labor, and it is the object of my
invention to reduce the time and labor re-
quired to finish a railway rail section and
thereby reduce the cost of production.

An object of my invention is to provide
a method and means whereby the drills are

advanced and retracted quickly and at the.

came time the drills are rotated at high
speed, to prevent tearing of the metal as
the drills pass through the bar being drilled.

Another object of my invention relates
to controlling the speed of the forward
movement of the drills during the drilling
operation, whereby the drills may be ad-
vanced very quickly, as is required when
drilling hot rolled bars, to prevent the drills
from losing their temper, or comparatively
slow when cold bars are drilled.

‘mounted.
and’

A further obf'ect‘ of my invention relates
to automatically retracting the drills
quickly, at the completion of the drilling
operation.

Another object of my invention relates

to advancing by fluid pressure the. carriage
upon which the spindle

A further object of my invention relates

60 -

bearings ‘are

85‘

to the manner I have of adjusting the spin- -
dle bearings and means for holding the

gearing always in mesh, regardless of the
lateral spacing of the spindles and bear-
ings. ' o

- Another object of my invention is the

70

manner I have of clamping and releasing :

the bar to be drilled simultaneously with
the advancing or retracting carriage, and a

still further object of my invention relates

to the manner I have of cooling the drills

at the completion of the drilling operation.

Other objects of my invention will appear
hereinafter. -

Having thus given a general description
of my invention, I will now, in order to
make the same more clear, refer to the ac-
companying five sheets of drawings in
which like characters of references indicate
like parts:— , ’

Figure 1 is a top plan view of one form
of my improved machine, the rail being fed
into the machine in an upright or standing
position ; with its web vertical, with sets of
rapidly rotating drills, made to advance to-
ward each other on either side of the rail
web, alternately pierce the rail web from
either side thereof, and with the spindle ro-
tating motors mounted on the movable car-
riage. : -

Figure 2 is a side elevation of ‘the ma-

chine illustrated in Figure 1. - o
Figure 3 is a vertical transverse sectional
elevation taken on the line IIT—IIT of Fig-
ure 1.
Figure 4 is a vertical transverse sectional

75

80

85

90

95

100

elevation taken on the line IV—IV of Fig-

ure 1. : :
Figure 5 is a longitudinal sectional eleva-
tion of the fluid pressure cylinder.

Figure 6 is a detail longitudinal sectional
elevation of one of the spindle bearings and
mechanism. _

Figure 7 is a side elevation of one of the
spindle bearings.

Figure 8 is a detail view in elevation of
the spindle gearing and connections.
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Figure 9 is a vertical transverse sectional
elevation taken centrally through the table.

Figure 10 is a vertical longitudinal sec-
tional elevation of the adjustable guide and
rail bearing block,

Figure 11 is a detail section of the fluid
pressure controlling valves.

Figure 12 is a front elevation illustrating
a modified form of my improved machine,
in which the rail is fed into the machine
on its side, with the web of the rail hori-
zontal, and with a single set of drills, the
motor for driving the spindles and attached
drills, being rigidly secured to the frame of
the machine.

Figure 13 is a side elevation of the machine

shown in Figure 12.

Figure 14 1s a detail of the catch for hold-
ing and releasing the lever for operating
the controlling valves.

Figure 15 is a front elevation of another
modified form of a machine, in which I use
universal spindle shafts.

Figure 16 is a vertical transverse sectional
elevation taken on the line XVI—XVTI of
Figure 15. :

Figure 17 is a detail sectional elevation
taken on the line XVII—XVII of Figure
15, showing the end of the carriage. :

Figures 18 and 19 illustrate in detail one
of the spindle universal coupling heads,
the figures being taken in sectional eleva-
tion and at right angles to each other; Fig-
ure 20 illustrates a modified form of flexible
spindle, and Figure 21 is a vertical longi-

_ tudinal sectional elevation of the machine
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shown in Figures 1 and 2, the section being
taken substantially on the center line of
the machine, :

Referring now to the characters of refer-
ence on the drawings; and especially to Fig-
ures 1 to 11 inclusive, and Figure 21, the nu-
meral 1 indicates the base side-frame of the
machine, the lower intermediate parts of
which are ontwardly flanged as at 2, for
attaching the fluid-pressure cylinder, ‘the
upper edges each having an outwardly
flanged edge 3 and a slide-way 4.

Carriages 5 and 6 are mounted on the
slide-ways. 4, at each end of the machine,
having mounted thereon the drilling and

- power mechanism, both of which being of

substantially the same construction, a de-
scription of one set will apply to both. T-
slots 7 and 8, extend transversely across the
top of each carriage 5 and 6, recelving the
heads of the bolts 11 for securing the spindle-
bearings 12; and the bolts 9 for adjustably
securing the motors 10 to the carriages.

In the drawings each carriage has mounted
thereon three spindles, but it will be readily
understood that more or less may be used
without departing from the spirit of my
invention.

The T-slots 7 receive the heads of the

1,414,589

clamping bolts 11, for securing the outside
spindle-bearings 12 thereto.. These bearings
12, have a flanged projection 18, with a
hole for the bolt 11 on the upper end of
which is the clamping nut 14, a downwardly 70
extending inverted T-shaped base 15 for
extendinig into the slot 7; and a central
roller-bearing 16, with rollers 17.

The spindle 18, is mounted in the roller-
bearing 16, with washers 19 and 20 on each 75
side of the bearing 16, for retaining the roll-
ers 17 and serving as wear-plates. This
spindle has an enlarged forward head 21,
with a drill-socket formed therein. A roller-
bearing 22, is mounted on the spindle-shaft 80
18, between the enlarged head 21; and the’
washer 20; and . acts as a thrust-bearing,
while a collar 23, is secured to the spindle-
shaft against the washer 19, by means of a
set-bolt 24, thus retaining the several parts 85
in the desired position. A gear-wheel 25 is
mounted on the rear slightly reduced end
of the spindle-shaft; and is secured thereto
by means of a spline 26 and at either side of

the gear-wheel on said spindle-shaft are 90

-mounted one end of the connecting links 27,

these parts being retained on the shaft by
a nut 28,

The intermediate spindle-bearing 29, is
constructed without the flanged projection
13, to allow for greater lateral adjustment,
the clamping bolt 30, extending upwardly
through a slot 31; in the bottom of the car-
riage, otherwise the construction is similar,
having a roller-bearing 32, with rollers 33,
retained by washers 34 and 85, roller-bear-
ing 36, sleeve 37 ; retained in position by set-,
bolt 38. '

The intermediate spindle-bearing 29 may
also if desired be made integral with the
carriage where a three-spindle machine is
used, as it will only be necessary to adjust
the outer spindles as will be readily under-
stood.

The spindle-shaft 39, however serves as
the main drive-shaft-and is somewhat dif-
ferent, being made with the enlarged drill
socketed forward end, with the spindle-
shaft extending rearwardly beyond the
sleeve 37, where a gear-wheel 40, is keyed
to the shaft; and links 41 are similarly
mounted and retained in position by means
of a washer 42; and cotter pin 43, 'The rear
end of the spindle-shaft 39, has a gear 44
mounted thereon and journaled in an ad-
justable bearing 45. This gear 44, meshes
with a pinion 46 on the forward end of the
motor-shaft. Meshing with gears 25 and
40, are idler-gears 47, mounted on bolts 48,
which pass through the ends of the links
27 and 41; which hold them at all times in
mesh regardless of adjustment; as will be
readily understood by referring to Figure 8.

Mounted centrally between the side-frame
is a table 49, upon which the end of the rail
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. : i
50 rests during the boring operation. "The
top of the table has a beveled-edge 51, and
the under side -of the table has inclined-

‘ways 52, with downwardly extending sides

53; with : inclined under-cut grooves 54

‘therein. -A wedge-block.56 has inclined up-
per faces 57; with flanged edges 58,

for con-
tacting with the inclined-ways 52; and ex-
tending into the grooves 54. This wedge-
block rests upon a tie-bracket 59, and has
screw-threaded openings for receiving a
screw-threaded shaft 60, at the outer end
of which is a hand-wheel 61; by the turn-
ing of which the table may be raised. or
lowered, as will be readily understood by
referring to Figures 4 and 9 of the draw-
ings. . . : :

: %Ast one side of the table 49, is a stationary
clamping-block 62 having. downwardly ex-
tending flanges 63, attached to the base-
frame by bolts 64. 'This clamping-block 62;
extends transversely across the top of the
base-frame the outer end portion resting on
top of the slide-ways 4, a portion of its face

65, projects over the table 49; and is made

to conform to the contour of the side of the
rail 50 ; and serves as a fixed jaw for clamp-

_ing the rail. 66 indicates a duct; having

jet openings 67, communicating with the
slot 68; through which the drills recipro-
cate when -ih operation. This slot allows
the spindle-bearings and drills to_be adjust-
ed Iaterally. and may extend entirely
through the bock, but I prefer to have the
face of the block which contacts with the
rail, made in a separate piece, as more
clearly shown in Figure 21, with holes the
size of the drill properly spaced therein, in
this manner only the face of the block will
have to be changed, when the different sized
rails are bored. L

A T-shaped guide-way 69, is formed in
the top of the clamping-block 62, in which
a guide-block 70, having a pair of upwardly
extending ears. 71, between which the end
of an L-shaped stop or gage 72, is pivoted
by means of a bolt 73, this stop-block is
made to reciprocate by means of a feed-
screw 74, for setting the stop or gage 72, in

‘the desired position; and its forward over-

hanging end may be raised and lowered by
means of a handle 75.

76 indicates a movable clamping-block,
having a front face portion 77, conforming
in contour to the side of the rail to be
drilled. This movable clamping-block also
has a duct, jet-openings, and is similar in
this feature of construction, to the station-
ary clamping-block 62. '

‘At the forward corners of the carriage 5,
are upwardly extending ears 78, hayving bolt-
holes 79 therethrough, for the bolts 80;
which are loosely mounted therein. The
forward ends of the bolts being screwed into
the movable clamping-block 76 ; and a spring

8

81 surrounds the body of the bolt between
the ears 78; and the movable clamping-
block, thereby holding the block at all times
in an extended position.

A fluid-pressure cylinder 82, controls the
movement of the carriages 5 and 6. This
fluid-pressure cylinder, is a compound cylin-
der having a large cylinder 83, in which the
large piston 84 reciprocates, its ountward ex-

_tending piston-rod having its end screw-

threaded; as at 85 for adjustably attaching
the downwardly extending arm. 86, of the
carriage 6 thereto; by means of the nuts 87.
The smaller cylinder 88, in which the smaller
piston 89; with reduced extending portion
90 reciprocates, its outward extending pis-
ton-rod having its end screw-threaded as at
91, for adjustably attaching the down-
wardly extending arm 92 of the carriage 5
thereto, by means of nuts 93.

In operation the piston 84, is limited in
its forward movement by the shoulder 94;
and the smaller piston 89, by the shoulder
95. This compound cylinder 82, has out-
wardly extending flanges 96, which are at-
tached to the outwardly extending flanges

9, on the base side-frame by bolts.

97 indicates the main fluid supply pipe,
having a:connection betwéen the three-way
controlling-valves 98 and 99, details of
which are. shown in Figure 11. These
valves. are both alike in construction hav-

“ing an exhaust nipple 100, for coupling;

and with a needle-valve 101 for controlling
the exhaust. Valve 98 controls the flow of
fluid-pressure through pipe 102, to or from
the center of the cylinder 82, while valve 99,.
controls the flow of fluid-pressure through
pipe 103, to or from the ends of the cylinder
82.  Pipe 103; also has adjusting valves 104;
and 105, for further controlling the amount
of fluid-supply. '
Valve arms 106; each having one end at-
tached to the valve stem of each of the three-
way valves 98 and 99, the opposite ends of
said valve arms being connected together by
a link 107; and pivoted at 108, to the lower
end of the controlling-lever 109, this lever
being fulerumed at 110 to a downwardly ex-
tending flange 111, on the base-frame 1. The
controlling-lever 109, extends upwardly at
the side of the side-frame 1; and has a handle

70
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112; on its upper end for operating the lever -

and an engaging dog 113; for engaging a
catch 114 on the leaf-spring 115; attached
to the side-frame. This spring has an up-
wardly extending contact member 116, for
engaging the cam-face 117; on the side of
the carriage 6. When the catch releases the
controlling-lever, the spring 118; reverses
the position of the valves, the dog 113; con-
tacting with the sfop 119.

The operation of my method and appa-
ratus ‘is as follows:—Assuming that the
parts of the apparatus are in the position

120

125

130
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shown in full lines in Figures 1, 2 and 5,
the controlling-lever 109; being in the posi-
tion shown, valve 99 will be in the open
Eosition while 98 in the exhaust position,

uid-pressure will flow into both ends of
the cylinder 82; and advance both pistons
toward each other.. The smaller piston;
which is connected to the. carriage 5, will
advance more rapidly than the larger piston
connected to the carriage 6. The smaller
~piston 89 will- therefore advance until it
reaches the shoulder 95; on the inside of the
cylinder 88, the carriage 5, with the mov-
able clamping-block 76; rigidly holding the
rail; and the point of the drills 120; just
passing throu E the web of the rail, as indi-
cated 1 dotted lines in Figure 1 and in full

10

15

lines in Figure 21. 'When the smaller pis--

ton has completed its forward stroke and

20 -contacts with the shoulder 95, the reduced

‘end 90; of the piston will extend a short -

- distance into' the larger cylinder, in the
meantime the larger piston 84 attached?:o the
carriage 6 has been advanced; and imme-
diately after the'complétion of the full stroke

yisto e forward end of

i ntact with the for-

r piston forcing it

25

until the larger piston 84; contacts, or nearly
. contacts with the shoulder 94, at this point
the carriage .6 has advanced the drills 121
through the web of the rail, as indicated in

member 116 ; of the leaf-spring 115; contact-

ing with.the cam surface 117; on the car-:

riage 6, and the spring 118 reverses the posi-
tion of the valves. The valve 99 will then
ermit the exhaust to pass through the
exiblé connection 122; into the clamping-
blocks through ducts 66, and jet-openings 67
into the slots 68, so that when the drills are
retracted they will be sprayed by the water
‘and always remain cold for the beginning
of the drilling operation. However if com-
" pressed-air or steam is used in the fluid-
pressure cylinder, I may use a separate con-
nection for supplying a cooling medium for
the drills; on the return movement of the

40

50

‘carriages 5 and 6, as indicated at 221 in

‘Figuare 21 of the drawings.

. InTFigures 12 to 14 inclusive, I have shawn
55 8 modiﬁgt‘;fi form of a machine, in which the
* rail is fed into the machine on its side; with

the web of the rail horizontal; and with a
single set of spindle-shafts and bearings
mounted-on a carriage which reciprocates
vertically on the slide-ways of an upright
‘side-frame, the ~motor for -rotating the
spindles being rigidly secured to the frame
of the machine. In these three figures, a
part of the details of construction are the
¢5 same as described for Figures 1 to 11; and

60

of 1ts smaller size;.

dotted lines in ‘Figure 2. At this position
however the’ controlling-lever 109 has been
released ‘by means of the extending contact:.

‘motor-shaft bearing, any

“beveled-gear 1

1414860

in such cases the same reference numerals
will be given them. In this modification the
carriage 123; is mounted to reciprocate ver-
tically on the slide-ways 124 of an upright
frame 125, the base of said frame having a.70
forwardly extending table or ledge 126 for
the reception of the stationary clamping-
block 62; and a rearwardly extending ledge
127 for attaching a fluid-pressure cylinder
128; having a single piston 129 with an ex- 75
tending piston-rod 130; the outer end being
threaded as at 131 and adjustably attached

to the extending arm 132; of the carriage
123 ; by means of nuts 133, = - '

At the top of the uprightside-frame 125, 80
are rearwardly extending brackets 134; be-
tween which is bolted @' channel-shaped mem-
ber 135, having mounted thereon the motor -
136; and bearing 137: the . motor-shaft.
138, . e SR 85
The' carriage 123 has T-slots: 139; for re-
ceiving the T-shaped basé 15; of the spin-
dle-bearing 125 and heads. of the clamping- -
bolts 11. - In. this.modification I prefer to
have the T-lots stop:short of the central 90
spindle-bearing- 1403 ‘and form said bearing
integral with the carriage:123." The central
spindle 141 extends upwardly.some: distance
beyond . the bearing ‘140 ‘and 'has mounted
thereon a beveled-gear 142, which has-an ex-' 95
tending‘sleeve 143 with a shoulder 144 and
reduced portion 145 ;journgled in a bearing
146, which extends i '

cured to the lower end. of the
the bearing by mea .
( “142:4¢- keyed. to. the spindle-
shaft 141 by a.key 149; which: extends into
the keyway 150 in'the:spindle: :This beveled-
gear 142; also.meshes with a small beveled- 105
gear 151 attached to: utér-end of the
motor-shaft 1387 . e
In this modification Thave
end of the controlling-lever. 109::'
directly to-the endsof:the valve-arms 152; 110
by means of the: pivot-pin 108."

“The operation of this:madification is simi-

nsof a set-scréw 148.  The

09 ‘connected

lar to that described for:Figures 1 to 11 and -

21, and 1is as follows:—The fluid-pressure is
received from a suitable source through the 115
main supply-pipe 153, which is connected to
branch pipes 154 and 155, which extends to

the ends of the fluid-pressure cylinder 128;
and is controlled by the valves 98 and 99, as
illustrated. - These valves-are in the position 120
shown in Figure 11, the valve 99 being open;
and the piston is at the beginning of the
working stroke,as the piston 1s forced down-
ward by the fluid-pressure; the carriage is
carried downward with the drills rotating 126
rapidly, the movable clamping-block 76; en- -
gaging the side of the rail and securely hold-

ing the end of the rail in position.  The car-
riage continues to move downward the drills
156 passing entirely through the rail until 130
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the contact member 116; engages the cam-

‘face 117 ; raises the leaf-spring 115; and re-

leases the controlling-lever 109; and the
spring 118 reverses the position of the
valves; and the fluid from the cylinder 1s
exhausted through pipe 157 into the mov-
able clamping-block- 763 for - cooling the
drills on their return movement.

Referring now to Figures 15 to 20 inclu-
sive, these figures illustrate another modified
form of my improved machine; in which 158
indicates the base-frame of the machine, hav-
ing upwardly extending side-frames 159;
with slide-ways 160; and connected at the
upper ends of the side-frames by a cast cross
bar 161; in which is formed the bearings for
the upper portions of the spindles 162; as at
163, gear-shafts 164, as at 165; and for the
drive-shaft 166, as at 167. ’ :

An adjustable table 168 extends from the
base-frame 158, having an adjusting-screw
169; operated by a hand-wheel 1703 for rais-
ing or lowering the table and set-bolts 171;

- for rigidly clamping the table. in the re-
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quired position when desired. Upon the
table may be secured the stationary clamp-
ing-block 172. upon which the bar or rail
173 rests; and is securely clamped when the
movable clamping-block 174 is lowered; by
the movable carriage 1753 to which it is at-
tached by the bolts 176. These bolts 176
are screwed, into the movable clamping-
block 174 ; near each end and the upper ends
extend through
tending brackets 178 on the carriage 175. A
spring 179 surrounds the bolts between the
movable clamping-block and the brackets,
and a nut 180 is screwed upon the upper end
of each bolt, in this manner the movable
clamping-block may be adjusted forward or
backward as desired. o

In the drawings I have illustrated a multi-
ple machine having four spindles, but more
or less may be used as desired, and as they
are all similar in construction a description
of one of the spindles and driving mechanism
will ‘apply to all four sets.

The carriage 175 hasa rearwardly extend-
ing bottom flange 181 with arc-shaped slots
189 therein. 183 indicates the adjustable
bearing for the lower end of the spindle and
has a rearwardly extending clamping mem-
ber 184, slotted as at 185, through which
pass pivot-bolts 186; that are serewed  into
the lower face of the carriage and clamping-
bolts 187; that pass through the arc-shaped
glots 182. By loosening these bolts the ad-
justable bearing may be moved forward,
backward or laterally as desired, and when
the bolts are tightened the bearings will be
rigidly held in position. ,

A motor 188 is mounted upon & bracket at-
tached to the side-frame near its upper end,
having its shaft attached to the drive-shaft
166 and may be thrown into or out of en-

slots 177 in forwardly ex-

‘may be adjusted&o give

S

gagement therewith by means of a clutch
189, This drive-shaft 166 has mounted
thereon beveled-gears 1903 meshing with
beveled-gears 191 on the lower ends of each
of the gear-shafts 164, and the upper ends
of said shafts 164 have mounted thereon pin-
jons 192; meshing with gears 198, said gears
each having an extending sleeve 194 jour-
naled in the bearings
161, and a collar 195 is attached to the lower
ond of each of the sleeves 194; by a set-bolt
196, thus holding the gears 193 rotatable but
against vertical movement. .

The upper end of the drill-spindle 162 is
reciprocally journaled in the gear 193; and
its sleeve 194; having a key 197; in the
sleeve, and extending into a key-way 198; in
the upper end of the spindle 162. The lower

~ end of the spindle 199 is journaled in the ad-

justable bearing 183, having a drill-socket
900 at its lower end for holding the drill
201. The upper end of the spindle 162 and
the lower end 199 are connected together by
a spindle-coupling 202 and forming a uni-
versal-joint connection between the two ends.
This universal-coupling connection is more
clearly illustrated 1n Figur-s 18 and 19, the
two sections being shown drawn at substan-
tially right angles to each other. The ends
of the spindle-coupling 202; each have a

spherical head 203; with trunnion extensions

904 at the sides thereof and a hole 205; the

edges of which are of larger diameter than
the central portion of the hole.

The lower end of each of the upper por-
tions 162 of the spindle and the upper end
of each of the lower portions 199, are formed
into sockets, each having a central socket
206, a transverse slot 907 in which the trun-
nions 204 extend, and holes 208 for the bolt
209 ; which passes through the hole 205. :

In Figure 20 I have shown a modified
form of spindle-coupling which ‘T may use
composed of a helical wire coupling 210 con-
necting the upper end -of the spindle-shaft
211 with its lower end 212. ‘

A fluid-pressure cylinder 213; with pipe
connections 214 and 215; is attached to the
rear side of the cross-bar 161, having 2 pis-
ton 216 and extending piston-rod 217, its
outer end screw-threaded as at 218 and ad-
justably attached to the rearwardly extend-
ing arm 219 of the carriage 175 by nuts 220.

Although T have not shown in Figures 15
and 16;. the pipe connections and control-
ling-lever etc., this part of the operation will
be substantially the same as that described
for Figures 11 and 13.

Tt will be noted by referring to the dravw-
ings, that I have allowed for vertical, lateral
and longitudinal adjustment, which can be
accomplished by either adjusting the table,
carriage, or spindles; singiy, or all of them
the desired result.
Although I have shown and described my
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invention in considerable detail, I do not
wish to be limited to the exact and specific
details shown and described, but may use
such substitutions, modifications or equiva-
lents thereof as are embraced within the
scepe of my invention or as pointed out in
the claims.

Having thus described my invention, what
T claim and desire to -secure by Letters
Patent is:—

1. In a machine for perforating metal
shapes, comprising a frame, slide-ways
thereon, a carriage mounted on the slide-
ways, drill-actuating spindles mounted upon
the carriage, means for rapidly rotating the
drill-actuating spindles and fluid-pressure
means for reciprocating the carriage.

2. In a machine for perforating metal
shapes, comprising a stationary frame, slide-
ways thereon, a carriage mounted on the
slide-ways having an extending arm, a fluid-

_pressure cylinder attached to the stationary

frame, a piston working in said fluid-pres-
sure cylinder having an outwardly extend-
ing piston-rod attached to the arm of the
carriage, means for adjusting the recipro-

cating stroke of the carriage, a plurality of.

drill-actuating spindles mounted upon the
carriage, and means for rotating the drill-
actuating spindles. .

3. In a machine for perforating metal
shapes, a stationary frame, slide-ways on
the stationary frame, a carriage working on
the slide-ways, spindle-bearings mounted
upon the carriage, means for laterally ad-
justing. the spindle-bearings, a spindle jour-
naled in each spindle-bearing, means for
rapidly rotating the spindles and fluid-pres-
sure means for reciprocating the carriage.

4. In a machine for perforating metal
shapes, a stationary frame, slide-ways on
the stationary frame, a carriage working on

- the slide-ways, a plurality of spindle-bear-

ings mounted upon the carriage, clamping
means for laterally adjusting the spindle-
bearings, a spindle journaled in each spindle-
bearing, intermeshing-gears for connecting
the spindles together, means for rotating
the spindles and fluid-pressure means for
reciprocating the carriage. :

5. In a drilling machine, a stationary
frame, slide-ways on the stationary frame, a
carriage working thereon, a transverse slot
formed in the face of the carriage, a plural-
ity of adjustable spindle-bearings having
base-projections extending into the slot in
the face of the carriage, clamping bolts for
holding the spindle-bearings after adjust-
ment, a spindle journaled in each spindle-
bearing, a gear keyed to each spindle, an
idlor-gear between and intermeshing with
the gears attached to the spindles, a motor
for rotating the spindles and fluid-pressure
means for reciprocating the carriage.

6. In a drilling machine, comprising a re-
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ciprocating carriage, a plurality of rapidly

rotating drills mounted on the carriage,
fluid-pressure means for advancing the car-
riage and rapidly rotating drills and there-
by projecting the said rapidly rotating
drills into the material to be drilled.

7. In a drilling machine, comprising a
carriage, a plurality of rapidly rotating
drills mounted on the carriage, fluid-pres-
sure means for advancing the carriage and
rapidly rotating drills mounted thereon and
thereby projecting the said rapidly rotating
drills into the material to be drilled, and
fluid-pressure means for retracting the car-
riage and drills. o

8. In a machine for perforating metal
shapes, comprising a work-receiving table,
a stationary clamping-block at one side of
the work-receiving table, a carriage, a mov-
able clamping-block attached to the forward
end of the. carriage on the opposite side of
the table to the stationary clamping-block,
a plurality of drills mounted upon the car-
riage and adapted to extend through the
movable clamping-block, means for rapidly

rotating the drills, fluid-pressure means for

advancing the carriage and rapidly rotating
drills mounted thereon and thereby project-
ing the rapidly rotating drills into the ma-
terial to be drilled, and fluid-pressure means
for retracting the carriage and drills from
the material drilled. :
9. In a drilling machine, comprising a
work-receiving table, a stationary clamping-
block at one side of the work-receiving table,
a carriage, a movable clamping-block at-
tached to the forward end of the carriage
on the opposite side of the table to the sta-
tionary clamping-block, a plurality of spin-
dles mounted in journal-bearings upon the
carriage, a drill attached to the forward end
of each spindle, said drills being adapted
to extend through the movable clamping-
block, means for rapidly rotating the drills,
& fluid-pressure cylinder, a piston recipro-
cating therein having an outwardly extend-
ing piston-rod, an arm extending from the
carriage and attached to the piston-rod and

‘means for controlling the flow of fluid-pres-

sure to and from the cylinder.

10. In a drilling machine, a stationary
frame, a slide-way formed thereon, a recip-
rocating carriage mounted on the slide-way,
a plurality of spindles journaled in bearings
attached to the carriage, means for rapidly
rotating the spindles, an arm extending
from the carriage, a fluid-pressure cylinder
attached to the ‘stationary frame, a piston
working in said fluid-pressure cylinder hav-
ing an outwardly extending piston-rod at-
tached to the arm of the carriage, means
for adjusting the reciprocating stroke of the
carriage and means for controlling the flow
of fluid-pressure to and from the cylinder.

11, In g drilling machine, a stationary
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frame, a slide-way formed thereon, a car-
riage mounted on the slide-way, journal
bearings mounted upon the carriage, &
spindle journaled in.each journal-bearing,
an-arm extending from the carriage, a fluid-
pressure cylinder attached to the stationary
frame, a piston working.in said fluid-pres-

.~ sure. cylinder having an outwardly extend-

ing piston-rod attached to the arm of the
carriage, means for adjusting the recipro-
cating stroke of the carriage and means for
controlling the flow of fluid-pressure to and
from the carriage. . . .

"192. In a drilling anachine, a. stationary
frame, a slide-way formed thereon, a car-
riage mounted on the slide-way, spindles
journaled in ¢
riage, a fluid-pressure cylinder for recipro-

cating the carriage attached. to the station-

ary frame, valves for controlling the fluid-

“pressure to.and from the fluid-pressure cyl-
~inder, means for operatingthe valves to ad-:

_vance the carriage and spindles mounted

25

thereon ; and means for operating the valves
to retract the carriage and spindles.

. -13. In a drilling machine, a stationary

frame, a slide-way formed thereon, a car-
riage mounted on the slide-way, spindles

" journaled in bearings attached to the car-

30~
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40

45

riage, a fluid-pressure cylinder for. recipro-
cating the: carriage attached to the station-

ary frame, valves for controlling the fluid--
ressure to and from the fluid-pressure cyl--

inder, means for simultaneously operating

the valves to advance the carriage and spin-.

dles mounted thereon, and means by the ad-
vanced moveinent of the carriage for simul-
taneously operating the valves to retract the
carriage and spindles. ’ o

- 14. In a drilling machine, a stationary

frame, slide-ways formed thereon, a car-
riage mounted on the slide-ways, spindles
journaled in_ bearings attached to the car-
riage, a fluid-pressure cylinder for recipro-
cating the carriage attached to the station-
ary frame, valves for controlling the fluid-

* pressure to and-from the fluid-pressure eyl

50

inder, an operating-lever pivoted to the side
frame, one end of said operating-lever being
connected to the valves while the opposite

end is made to engage a catch to hold the -

" lever after operating the valves to advance

55

" frame, slide-ways formed thereon; a car-
“riage mounted on the slide-ways, a plu-

60
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‘the carriage, and a cam on the carriage for:
releasing the catch and allowing the operat-

ing-lever to simultaneously operate “the”

valves to retract the carriage and spindles.
15. In a drilling machine, a stationary

rality of spindles journaled in bearings on
the ‘carriage, fluid-pressure means. for re-

ciprocating the carriage, valves for control-

ling ‘the fluid-pressure, a lever for control+
ling the fluid-pressure valves, means for ad-

bearings attached to the car-:

7

vancing the carriage, a catch for holding

" the lever, means on the carriage for releas--

ing the lever from the catch and means for
operating the valves for retracting the car-
riage. ‘

16.

In a drilling machine, a cﬁl'riage; a
plurality of spindles

mounted upon the car-

- riage, means for rapidly rotating the spin-.

dles, fluid-pressure means for advancing
the carriage, means for regulating the ad-
vancing movement of the carriage and fluid-
pressure means for automatically retracting
the carriage. ) : ’

17. In a drilling machine, a plurality of

adjustable spindles mounted upon the car-

riage, means for rapidly rotating the spin-
dles, fluid-pressure means for advancing the

«carriage, a needle-valve for regulating the
‘speed of the advancing movement of the

.carriage, adjusting means for controlling
‘the length of the reciprocating stroke of

the carriage and fluid-pressure means for
automatically retracting the carriage.

18. In a drilling machine, a stationary
frame, slide-ways formed thereon, a work-
receiving table, a carriage mounted upon the
slide-ways at either side of the work-receiv-
ing table, & plurality of spindles journaled

axis of the spindlles on one carriage on one
side of the work-receiving table being in
alignment with the axis of the spindles on
the carriage on the opposite side of the work-
receiving table and fluid-pressure means for
reciprocating the carriages. ,

19, In a drilling machine, a stationary
frame, slide-ways formed thereon, a work-

receiving ' table, a carriage mounted upon-
_the -slide-ways at either side of the work-
‘yeceiving table; a plurality of spindles jour-

naled” in adjustable - bearings attached to
each carriage, the axis of the spindles on one
carriage on one side of the work-receiving
table being in alignment with the axis of the
spindles on the carriage on the opposite side
of the work-receiving table, fluid-pressure
means for advancing the carriages simul-
taneously toward each other and fluid-pres-

‘sure means for simultaneously retracting the

carriages from each other. :

20. In a drilling machine, a stationary
frame, slide-ways formed thereon, a work
receiving table, a carriage mounted upon the
slide-ways at either side of the work-receiv-
ing table, a plurality of spindles journaled
in laterally adjustable bearings attached to
each carriage, the axis of the spindles on one
carriage on one side of the work-receiving

‘table being in alignment with the axis of the

spindles on the carriage on the opposite side
of the work-receiving table, fluid-pressure
means for advancing the carriages simul-

taneously toward each other, means for par-’
“tially retracting one carriage by the ad-
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vanced movement of the opposite carriage
and flyid-pressure means for simultancously
retracting the carriages from each other.
91. In a drilling machine, a stationary
frame, slide-ways formed thereon, a work-
receiving table, a carriage mounted upon
the -slide-ways at either side of the work-
receiving table, a plurality of spindles jour-
naled in laterally adjustable bearings at-
tached -to each carriage, the axis oi the

spindles on one carriage on one side of the.

work-receiving table being in alignment
with the axis of the spindles on the carriage
on the opposite side of the work-receiving
table, a fluid-pressure cylinder, a piston re-
ciprocating within each end of the cylinder,
one of the said pistons being of smaller di-
ameter than the other and each having an
outwardly extending piston-rod, an arm ex-
tending from each carriage and attached to
their respective piston-rods, fluid-pressure
means for advancing the pistons and car-
riages toward each other, a projection ex-
tending from one of the pistons for con-
tacting with the opposite piston for retract-
ing the smaller piston by the advanced
movement of the larger piston and fluid-

pressure means for retracting both pistons

and carriages simultaneously.
99. In a drilling machine, a carriage,

- spindles mounted in laterally adjustable
bearings on the carriage, a drill attached to -

the forward end of each of the spindles, a

work-receiving table, clamping-blocks ~on -

either side of the work-receiving table, holes
through the clamping-blocks for the passage
of the drills, a fluid-pressure cylinder for
reciprocating the carriage and a connection
between the fluid-pressure cylinder and the
clamping-blocks for exhausting a cooling

. medium into the clamping-blocks around the

drills when retracting the drills.

93. In. a drilling machine, a carriage,
spindles mounted in adjustable journal bear-
ings upon the carriage, fluid-pressure means
for advancing the carriage, means for con-
trolling the speed of the advancing move-
ment of the carriage and fluid-pressure
means for retracting the carriage.

94, In a drilling machine, a stationary

* frame, slide-ways formed thereon, a car-

60

riage mounted upon the slide-ways, a plu--

rality of spindles journaled in adjustable
bearings on. the carriage, fluid-pressure
means for advancing the carriage, a valve
for controiling the speed of the advancing

“movement of the carriage and fluid-pressure

means for retracting the carriage.
95, In a drilling machine, a stationary
frame, slide-ways formed thereon, a carriage

mounted upon the slide-ways, a plurality of

journal bearings mounted upon the carriage,
s+ «pindle mounted within each journal bear-
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ing; a drill attached to the forward end of

each spindle, a work-receiving table secured

to the stationary frame, clamping-blocks on

either side of the work-receiving table, slots
through the clamping-blocks, a duct in the
clamping-blocks having jet-openings com-
municating with the slots, a fluid-pressure
means for advancing the carriage and fluid-

pressure means for retracting the carriage. .
26. In a drilling machine, a stationary.

frame, a carriage mounted thereon, having
a downwardly extending arm, spindles
mounted upon the carsiage, drills attached
to the spindles, a work-receiving table se-
cured to the stationary frame, clamping-
blocks on either side of the work-receiving
table, slots through the clamping-blocks for
the passage of the drills, ducts in the clamp-

65
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ing-blocks having jet-openings connecting -

with the slots, a fluid-pressure cylinder at-

‘tached to the stationary frame, a piston

working in said fluid-pressure cylinder hav-
ing an outwardly extending piston-rod at-
tached to the arm of the carriage for recip-
rocating the carriage and a connection be-
tween' the duct and the exhaust from the
fluid-pressure cylinder. oo

27. In a drilling machine, a stationary
frame, a slide-way formed thereon, a car-
riage mounted on the slide-way, a plurality
of spindles journaled in bearings attached
to the carriage, means for rotating the
spindles, a fluid-pressure cylinder, a con-
nection between the carriage and the fluid-
pressure cylinder for reciprocating the- car-
riage, a work-receiving table, clamping-
blocks on either side of the work-receiving
table, slos in the clamping-blocks, ducts in
the clamping-blocks having jet-openings
communicating with the slots, and a con-
nection between the ducts and the exhaust
from the fluid-pressure cylinder. ,

28. In a drilling machine, a stationary
frame, slide-ways formed thereon, a car-
riage mounted on the slide-ways, a plurality
of spindles journaled in bearings attached
to the carriage, means for rotating the

spindles, a fluid-pressure cylinder, a connec-

tion between the carriage and the fluid-
pressure cylinder for reciprocating the car-
riage, a work-receiving table, a stationary
clamping-block at one side of the table, a
movable clamping-block on the opposite side
of the table resiliently. mounted on the for-
ward end of the carriage, slots in the clamp-
ing-blocks, ducts in the clamping-blocks hav-
ing jet-openings communicating with the
slots ‘and a fluid-supply connection between

“the ducts and the exhaust from the fluid-

pressure cylinder.

99. In a drilling machine; comprising a
work-receiving table, a stationary clamp-
ing-block at one side of the work-receiving
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table, an adjustable-stop mounted upon the
stationary clamping-block, a ‘reciprocating
carriage, a movable clamping-block attached
to the forward end of the carriage on the
opposite side of the table to the stationary
clamping-block, a  plurality of spindles
mounted. in journal bearings upon the car-
riage, a drill attached to the forward end
of each spindle, said drills being: adapted
to extend through the movable clamping-
block, means for rotating the drills, a fluid-

pressure cylinder, ‘a piston 'reciprocating:

therein having an outwardly -extending
piston-rod, an arm extending from the car-
riage and attached to the fpiston-rod, means

fluid-pressure to

and from the cylinder and means for spray-

“ing the drills with a cooling medium on the

return movement of the carriage.

30. In a drilling machine,” a - carriage,
spindles adjustably mounted upon the car-
riage, means mounted upon the carriage for
rotating the.spindles, fluid-pressure means

~ for advancing the carriage and fluid-pres-

sure means for retracting the carriage.
31. In a drilling  machine, a carriage, a
plurality of spindles journaled in Jaterall

“adjustable bearings mounted upon the car-

riage, a motor mounted upon the carriage
for rotating the spindles, fluid-pressure
means for».agvancing the carriage and fluid-
pressure means for automatically retracting
the carriage at the end of the forward move-

-32. In o machine for perforating metal
shapes, comprising a stationary frame, slide-
ways formed thereon, a work-receiving table
mounted at an intermediate position on the

* stationary frame between the slide-ways, &
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. spindles journaled in adjustable bearinfs

45

50

55

60

65

carriage on the slide-ways on each. side of
the work-receiving table, a .plurality of
at-
tached to each carriage, the axis of the
s?indles mounted on one carriage being in
alignment with the axis of the spindies
mounted on the opposite carriage, means
mounted upon the carriages for rotatin
the spindles, fluid-pressure means for simul-
taneously advancing both carriages and
fluid-pressure means for automatically re-
tracting both carriages from each other.
33. The method of perforating a hot-
rolled bar of metal having a relatively thin
portion, which consists in first holding -the
bar in the desired position, and then advanc-
ing from some distance from. the bar by a
flexible fluid-pressure feed a rapidly rotat-
ing drill through the relatively thin pertion
of the bar. ‘
- 34, The method of drilling' a hot-rolled
bar of metal having a relatively thin web
portion, which consists in first placing the
bar in the desired position to be drilled, and
then simultaneously advancing:from some
distance from the bar by a flexible fluid-

“ing . stroke
‘quenching the drills.

pressurex feed, ciampiné' means for holding
the ‘bar and a plurality of rapidly rotating

.drills which are advanced through the rela-

tively thin web portion of the bar.
35. The method of drilling a hot-rolled

bar of metal having a relatively thin web-

portion, which consists in first placing the

bar upon a work-receiving table in the de-.

sired position to be drilled, and then simul-
taneously :advancing from some - distance
from the bar by a flexible fluid-pressure

feed, clamping means for holding the bar

and a set of rapidly rotating drills -from
either side of the bar which are advanced
through the relatively thin web portion of

the bar from each side thereof, the set of .

drills on one side of the bar being advanced

‘until the points of the ‘drills pass through-

the thin'web portion of the bar, then advanc-
ing the other set of drills on the other side

‘of the bar through the holes formed by ‘the
first set.of drills, and fluid-pressure means-

for automatically retracting. the drills and
clanlx{p,ing means at the end of the working

86. The method of drilﬁﬁg a hot-rolled

bar of metal, which consists.in first placing
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the bar upon a work-receiving table in the -

desired position to be drilled, and then

simultaneously advancing from some. dis-
.tance from the bar by a flexible fluid-pres-

sure feed clamping means for holding the
bar and a set of rapidly rotating drills ad-

vanced in multiple from either side of the

bar through the-bar,,the' set of ‘drills on one

95

100

side of the bar being advanced until the -
points of the drills pass through the thin

web portion of the bar, thenadvancing the.
the.

other set of drills on the other side o
bar through the holes formed by the. first
set of drills, and fluid-pressure means for
automatically ~retracting the  drills and
clan};ping ‘means at the end of the working
stroke. ' ' ) ’

37. The method of drilling & hot-rolled
the bar upon a work-receiving table in the

‘desired position to be <drilled, then simul-

taneously advancing from some distance

from the bar by & fluid-pressure feed, clamp-
means for holding the bar and a plu-
rality of rapidly rotating drills advanced
in multiple from each side of the bar into

in

106

‘110
bar of metal, which consists in first placing

115

the bar, automatically retracting the drills '

and clampingbme_ans at the end of the work-

38. The method oi drilling a hot-rolled
bar of metal, which consists in first placing
the bar upon a work-receiving table in the
desired position to be drilled, then simulta-

120

y fluid'- pressure, and then

125

neously advancing from some distance from
the bar by fluid-pressure, clamping means
for holding the bar and a set of rapidly ro- .

tating drills advanced in multiple-from each

130
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side of the bar through the bar, the set of
drills on one side of the bar being in align-
ment with the set of drills on the opposite
side of the har, the set of drills on one side
of the bar being advanced until the points
of the drills pass through the thin web por-

tion of the bar, then advancing the other-

set of drills on the other side of the bar
through the holes formed by the first set of
drills, automatically retracting the drills
and clamping means at the end of the
working stroke by fluid-pressure, and then
quenching the drills.

39. The method of drilling a hot-rolled
bar of metal, having a relatively thin web
portion, which consists in first placing the

bar upon -a. work-receiving table in:the de--

sired position to be drilled, then simultane-
ously advancing from some distance from
the bar by fluid-pressure clamping means

for holding the bar, and a set of rapidly-

rotating drills advanced in multiple from
each side of the bar, through the relatively
thin web portion of the bar, the set of drills
on one side of the bar being in alignment
with the set” of drills on the opposite side
of the. bar, each of the drills partially per:

forating the relatively thin web portion of

. the bar, the set of drills on one side of the

30

35

bar being advanced until the points of the
drills pass through the thin web portion of
the bar, then advancing the other set of drills
on the other side of the bar through the
holes. formed by the first set of drills, auto-
matically retracting the drills and clamping
means at the end of the working stroke by
fluid-pressure, and then quenching the drills.

40.. The: method :0f drilling a hot-rolled

* bar of metal having a relatively thin web

49

portion, which consists in first placing the
~bar upon a work-receiving table in ths de-,

-
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sired position to be drilled; simultaneously
clamping the bar and advancing in multiple

a plurality of rapidly rotating drills on each -

side of the bar by fluid-pressure, the drills
on one side of the bar being in alignment
with the drills on the opposite side of the
bar, each of the drills partially perforating

45

the relatively-thin web portion of the bar, - .

and fluid-pressure means for automatically:

50

retracting the drills and clamping means at -

the end of the working stroke,
41. The method of drilling a hot-rolled
bar.of metal having a relatively thin web

portion, which consists in first placing the
bar upon a work-recéiving table in the de--

65

sired position to. be drilled, advancing by -

fluid-pressure a plurality of drills from some
distance from the hot-rolled bar and from
opposite sides thereof- into" the relatively
thin web portion of the bar, each drill only
partially perforating the web of the bar.

42. The method of drilling. a- hot-rolled

60

bar of metal having a relatively thin web

portion, which consists in first placing the
bar upon a work-receiving table in the de-
sired position to be drilled, advancing by
fluid-pressure a set of drills from opposite

86

sides of the bar into the relatively thin web -

portion of the bar, the set of drills on one

“side of ‘the bar being in alignment with the

set of drills on the opposite side of the bar,
the set of drills on one side of the bar being
advanced first into the relatively thin web

~portion of the bar for partially perforating
the thin web portion of the bar, then ad- -

~vancing a second set of drills on the opp

Q-
site side of -the bar to complete the partial
perforations formed by the first set of drills.

In witness whereof I hereunto affix my

signature. :
ELMER 8. SEAVEY.
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