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Harry II. Lewis and Frederick W. Seybold, Dayton, 

- Ohio, assignors to Harris Seybold Potter Com RESSUED 
gany, Cleveland, Ohio, a corporation of Dela 
Ware 

Application August 3, 
23 Caixas. 

This invention relates to improvements in 
multiple spindle drills, particularly drilling ma 
chines for making perforations in paper sheets, 
Such for instance as are employed as fillers in 
OOSeleaf books. 
One of the objectS of the invention is the pro 

vision of means for drilling a series of holes in 
a stack of paper sheets quickly and accurately. 
Another object is the provision of means for 

disposing of the cuttings of a series of hollow 
drills in a simple and effective way, which means 
shall be unaffected by adjustment of the drill 
heads transversely of the machine for the pur 
pose of regulating the spacing of the perfora 
tions. 
Another object is the provision of control 

mechanism, which in addition to providing auto 
matic stopping at the end of the return stroke, 
permits automatic stopping at the end of the 
Work stroke, that is at the point of greatest pene 
tration of the drills, in order to facilitate depth 
adjustment of the individual drills. 

- Another object is the provision of means for 
varying the high point position of a rising and 
falling work table, for the purpose of providing 
depth adjustment of all drills simultaneously 
whereby sets of drills of different lengths may be 
employed. 
Another object is the provision of a novel press 

er foot for gripping the work adjacent the point 
of application of the drill. 
A further object is the provision of means for 

permitting the gauging of sheets close to the 
line of centers of the drills. 

Still another object is the provision of effec 
tive means for lubricating the drill. 
Other objects and features of novelty will ap 

pear as We proceed with the description of that 
embodiment of the invention which, for the pur 
poses of the present application, be have illus 
trated in the accompanying drawings, in which 

Figure 1 is a front elevational view of the com 
plete machine, certain parts being broken away 
and others shown in section in order to more fully 
illustrate the invention. - 

Fig. 2 is a Side elevational view. 
Fig. 3 is an elevational view, partly in trans 

verse vertical Section and on a larger scale, of 
the table raising and lowering mechanism. 

Fig. 4 is a side elevational view of the same, 
also partly in vertical Section. : 

Fig. 5 is a detail sectional view taken substan 
tially on the line 5-5 of Fig. 1, and showing one 
of the drill heads in elevation on a larger scale. 

Fig. 6 is a sectional view taken substantially 

1933, Serial No. 68,586 
(C. 164-86) 
on the line 6-6 of Fig. 5 showing the drill Spindle 
and accompanying partS. 

Fig. 7 is a horizontal sectional detail view of 
a portion of a spindle, the view being taken Sub 
stantially on the line -i of Fig. 5. 

Fig. 8 is a detail horizontal sectional view taken 
substantially on the line 8 of Fig. 5. 

Fig. 9 is a horizontal sectional detail view taken 
Substantially on the line 9-9 of Fig. 4. 

Fig. 10 is an elevational detail view of the slid 
ing jaw clutch member. 

Figs. 11 and 12 are elevational detail views of 
two levers which may be employed in connection 
with the invention. 

Fig. 13 is a development of the perimeter of 
a slotted drum employed in connection with the 
control for the table movement. 

Fig. 14 is a large Scale sectional view through 
the base of the clamping foot and the drill 
lubricator carried thereby, and 

tric driving element and other integral parts. 
In the embodiment of the invention herein illus 

trated the hollow drills rotate without axial 
movement. The table upon which the work is 
positioned moves up to feed the work to the 
drills and then down again to permit the finished 
Work to be removed and new Work to be placed 
in position against the back and side gauges. 
The cuttings travel upwardly through the hollow 
drills and through passages in the spindles and 
in the drill heads into a transverse conveyor, in 
the present instance a screw conveyor, which is 
carried by the frame of the machine, and with 
Which the head passages are always in commu 
nication regardless of the positions of adjust 
ment of the heads. In the present embodiment 
the table has a fixed length of stroke up and 
down, but that stroke may be raised or lowered, 
thereby permitting the use of drills of different 
lengths. The up and down movement of the 
table is arranged to be stopped when a clutch 
is disengaged, and a control for the clutch may 
be set for automatic disengagement at the bottom 
of the table stroke, or for automatic disengage 
ment both at the bottom and at the top of the 
stroke. The stopping of the table in the top 
position is for the purpose of enabling the oper 
ator to set the drills accurately in relation to 
the wooden drill strip in the table. The control 
also provides for continuous running, that is 
Without disengagement of the clutch, and for 
"jogging', that is manual control by means of 
which the clutch may be thrown in or out at 
will so as to cause movement of the table up 
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2 
Or down to any extent desired and to stop the 
movement at the desired position. 

Referring now more particularly to the draw 
ings, the frame or body of the machine is indi 
cated by the reference numeral 5. In the body 
of the machine are provided vertical ways 6, 
within which slides f are adapted to move up 
and down. These slides are integral parts of a 
pedestal 8 upon which is carried the work table 
9. The latter is illustrated in its lowermost po 

sition. 
The upper part of the machine body is U 

shaped, that is it comprises two hollow vertical 
side posts 20 and 2. Connecting the upper 
ends of these posts and rigidly attached to both 
of them is a cross rail 22, more or less rectangular 
in cross section, its CrOSS Sectional Shape being 
illustrated in Fig. 5. This rail carries the adjust 
able drill heads and the conveyor for disposing 
of the drill cuttings. On its forward side it is 
provided with a wide dovetail 23, 24, the inter 
mediate portion 25 between the two separated 
parts of this dovetail being curved rearwardly to 
accommodate the drill heads and their driving 
shaft, as will presently appear. 
At the ends of the dovetail 23, 24 we mount two 

brackets 26 having dovetail portions which are 
formed to fit the dovetail 23, 24, these brackets 
being Secured against movement upon the rail 
by Screws 2 or the like. Each bracket carries a 
bearing for a shaft 28, through which power is 
furnished for the rotation of the drill Spindles. 
In the lower part of the rail 22 there is a con 

Weyor comprising a lengthwise passage 29 which 
is open on the forward side of the rail throughout 
the length of the latter. A conveyor screw 33 
may be positioned within this passage. A free 
exit for cuttings is provided between the hollow 
post 20 and the adjacent end of passage 29, so 
that the cuttings may drop down through the 
post onto an inclined Surface 3 therein, by 
means of which the cuttings are directed rear 
Wardly into any convenient receptacle, not shown. 
Any desired number of drill heads 32 may be 

mounted upon the dovetail 23, 24. Each head 
has a dovetail form to engage the dovetail por 
tion 23 of the rail, and at the top is provided with 
a wedge block 33 which engages behind the dove 
tail portion 24. The Wedge carries a threaded 
post 34 which extends through a perforation in 
the head and has threadedly mounted thereupon 
a, thumb nut 35. When the head 32 is to be ad 
justed lengthwise of the rail 22, the thumb nut, 
35 is loosened, and when the desired adjustment 
has been made the nut is again tightened, there 
by locking the head against movement. The wide 
dovetail insures accurate positioning of the va 
rious heads, as well as of the bearings for the 
Shaft 28, and thereby maintains the shaft and 
drill heads in accurate position relative to each 
Other. 
Each head 32 is partly hollow and accommo 

dates a spiral gear 36, which is free to slide upon 
the shaft 28 but is held against turning move 
ment with respect thereto by a key 3 mounted in 
the gear and free to slide within a keyway 38 in 
the shaft. Plates 39, removably attached to the 
head, hold the gear 36 in proper position within 
the head. 

In each head there is a vertical spindle 40 ro 
tatably mounted in ball bearings 4 and 42 and 
in an oil-less bushing 43. Upon this spindle there 
is a Spiral gear 44 which meshes with gear 36, and 
Which is slidably keyed to the spindle in order to 
permit vertical adjustment of the latter. Such 
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vertical adjustment is accomplished by means dis 
closed in detail in Patent 1,554,060 to J.T. Wright, 
Briefly, this means consists of a nut 45 mounted 
upon a threaded portion of the Spindle between 
two split collars 46 and 4, the collar 46 engaging 
an upper ball thrust bearing 48 and the lower 
collar 47 engaging a washer 49 which rests upon 
the lower end of a window 50 in the head. AS 
the nut 45 is rotated in One direction or the 
other, being held by the collars and by the bear 
ing 48 and washer 69 against Vertical movement 
With respect to the head, it causes the spindle to 
move up or down in the head. The collars 46 and 
is are caused to rotate with the Spindle by means 
of screws 5 and 52 set into the Spindle, the heads 
of the screws extending into the spaces between 
the ends of the split collars. The nut 45 is cylin 
drical On its Outer surface, and is provided With 
one or more vertical slots for tine reception of a 
pin or pins 53 mounted in a knurled ring 54. 
One or more projections 55 at the lower edge of 
ring 54 are adapted to extend into sockets 56 in 
the upper edge of split collar 4. When an ad 
justment is to be inade the operator raises ring 
54 to disengage the projections and Sockets 55 
and 56 respectively, rotates the ring to impart 
rotation to the nut to the desired extent, and 
then periaits the ring to descend again, causing 
the projections 55 to again enter the sockets 56, 
whereby the nut is locked against accidental & 
movement. Quick adjustment of the spindle up 
Ol' down to accomplish individual adjustment of 
the drills is thereby provided. 
The lower end of each spindle has an enlarged 

part which extends through the bushing 43 and 
comprises a chuck for the reception of the hollow 
drill 57. This enlarged portion of the spindle is 
provided with a passage 58 coimmunicating at the 
bottom with the bore of the hollow drill and de 
flected at the top and terminating there at a 
Somewhat reduced portion of the spindle in a 
mouth 59 which opens into an annular chamber 
68 in the head surrounding the spindle. Oppo 
site the mouth 59 the spindle is provided With a 
Wing 6 which sweeps through the chamber 60 
and serves to expel any cuttings discharged from 
the mouth 59 into an inclined passage 62 formed 
in the head in communication with the cham 
ber 60. The lower end of the passage 62 registers 
With the conveyor passage 29 in the rail 22. The : 
hollow drill per se forms no part of the present 
invention but, as an example of a drill which 
may be employed for the purpose, reference may 
be had to Dom Patent 1,279,495, issued September 
24, 1918. 
A work clamping foot 63 is carried by each 

head, and preferably comprises a bifurcated end 
which Straddles the drill 57. This head is at 
tached to the lower extremity of a plunger S4, 
the lower part of which may be cylindrical as 
shown in Fig. 5. The upper portion of the plung 
er however is a hexagonal rod 65 which has its 
lower end turned down and threaded to fit with 
in a threaded socket in the upper extremity of the 
Cylindrical part 64. A nut 66 threaded onto the 
threaded portion of the hexagonal rod 65 may be 
turned down against the cylindrical portion 64 to 
lock the two plunger elements in desired relative 
adjustment. The plunger extends through a cy 
lindrical bore in the head 32 of a size to slidably 
fit the cylindrical part 64 of the plunger. Around 
the hexagonal rod within this bore there is a 
Spiral. Spring 67 which bears at its lower end 
against the nut 66 and at its upper end against a 
plug 68 mounted in the upper extremity of the 
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by merely removing his foot from the pedal 52 
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when the table reaches such desired point. 
The rail 22 with its accompanying parts may 

be withdrawn rearwardly after bolts 19 extended 
through openings 80 in the rail and threaded 
into tapped openings in the frame have been 
removed. When this is done the chain f29 is 
first disconnected. The rear sides of the posts 
20 and 2 ! are open süfficiently to permit the pro 
truding parts of the shaft 28 and screw conveyor 
30, with their sprockets and gears, to be With 
draWn. 
Operation.-In the drawings two drill heads 

are illustrated. It is to be understood, however, 
that any number within the capacity of the ma 
chine may be employed. When the back and side 
gauges have been set for a given piece of work 
and the drill heads have been positioned, drills 
are mounted in the spindles. The operator then 
swings handle 90 to loosen split bearing 98, after 
which he moves handle 89 so as to lower the table 
With respect to the connecting rod 92. Next, he 
sets the knob 64 with the plate 65 opposite the 
notation “Stop top'. He then starts the motor 
26 and the table travels upwardly to the top of 

its stroke, and stopsowing to the fact that the 
blade f70 drops into slot 7 in drum. O4. The 
operator now manipulates handles 90 and 89 
again to raise the table sufficiently to cause one 
or more of the drills to engage the wooden strip 
78. Owing to the fact that the drills may not all 
be of identically the same length they may not 
all touch the strip 8, but the operator next pro 

- ceeds to make them do so by manipulating the 
rings. 54 of the individual spindles in the manner 
heretofore described, it being understood, of 
course, that the motor is stopped while such ad 
justment is being made. h- 
With the motor running, the operator will then 

touch the pedal 52 with his foot, thereby With 
drawing blade 79 from slot 7 and permitting 
the clutch members to engage, whereupon the 
table will descend and the drum 94 will rotate 
sufficiently to permit blade 70 to enter slot 76, 
when the table will be at the bottom of its stroke. 
Everything is then in readiness for a regular run of 
Work. The sheets are placed against the gauges, 
the operator touches the pedal 52, the table rises 
and feeds the work to the drills, and then recedes 
again, automatically stopping at the bottom of its 
stroke. The finished work is then removed and 
new work put in its place and the operation re 
peated, 
In some cases it may be possible to remove fin 

'ished work and put new work in its place without 
a stop at the bottom of the stroke, and in that 
event the shaft 6 will be set with the plate 65 
opposite the notation “Continuous'. The "Jog' 
position of shaft & is not a running position, 
but is used frequently to move the mechanism 
through part of a stroke while the machine is 
being inspected or serviced. 

Having thus described our invention, we claim: 
1. In a machine of the class described, a frame, 

a rail mounted thereon, a drill head mounted upon 
and adjustable lengthwise of said rail, a spindle 
rotatably mounted in said head, a driving shaft 
extending through said head parallel to said rail, . 
gearing between said shaft and spindle movable 
Iengthwise of the shaft as the head is moved 
along the rail, and bearings for the ends of Said 
shaft mounted upon said rail. 

2. In a machine of the class described, a rail 
having a dovetail supporting portion, a drill head 
mounted upon and adjustable lengthwise of Said 

5 
dovetail supporting portion, a spindle rotatably 
mounted in said head, a driving shaft parallel 
to said rail extending through said head, gearing 
between said shaft and spindle movable length 
wise of the shaft as the head is moved along the 5 
supporting rail, and brackets carrying bearings 
for said shaft, said brackets being mounted upon 
said dovetail portions at the ends of the rail. 

3. In a machine of the class described, a rail, 
a drill head nourated upon and adjustable length 
Wise of said rail, a hollow drill rotatably carried 
by said head, a driving shaft extending through 
Said head parallel to said rail, gearing between 
Said Shaft and said drill movable lengthWise of 
the shaft as the head is moved along the Sup 
porting rail, a conveyor carried by Said rail ex 
tending lengthwise thereof, and means carried by 
Said head for delivering cuttings from said drill 
into said conveyor. 

4. In a machine of the class described, a rail, a 
drill head mounted upon and adjustable length 
Wise of said rail, Said rail having a lengthwise 
passage therein open on the side toward said 
adjustable head, a mechanical conveyor in said 
paSSage, a hollow drill rotatably mounted in Said 
head, means for driving said drill, and means for 
delivering cuttings from said drill into said, con 
WeyOr paSSage. 

5. In a machine of the class described, a rail, a 
drill head mounted upon and adjustable length 
Wise of said rail, said rail having a lengthwise 
passage therein open on the side toward said 
adjustable head, a Spindle rotatably mounted in 
said head, a hollow drill mounted in Said spindle, 
means for rotating said Spindle, Said head having 
an annular chamber Surrounding the Spindle and 
said Spindle having a passage therethrough for 
receiving cuttings from said drill and delivering 
them into said annular chamber, and said head 
having an inclined passage connected with said 
chamber and registering with the open side of 
said rail paSSage. 

6. In a machine of the class described, a rail, a 
drill head mounted upon and adjustable length 
Wise of said rail, said rail having a lengthwise 
passage therein open on the side toward said 
adjustable head, a spindle rotatably mounted in 
said head, a hollow drill mounted in said Spindle, 
means for rotating said drill, said head having an 
annular chamber surrounding the Spindle and 
said spindle having a passage therethrough for 
receiving cuttings from said drill and delivering 
them into said annular chamber, Said head hav 
ing an inclined passage connected with said 
chamber and registering with the open side of 
said rail passage, and a sweeper blade on Said 
spindle within said annular chamber for forcing 
cuttings into said inclined paSSage. 

7. In a machine of the class described, a rail, a 
drill head mounted upon and adjustable length- 60 
wise of said rail, a conveyor carried by Said rail 
extending lengthwise thereof, and means for de 
livering cuttings from said drill head to said con 
veyor effective in all positions of the drill head. 

8. In a machine of the class described, a rising 65 
and falling table, mechanism for causing Said 
table to move up and down through a given stroke 
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of predetermined length, said mechanism com 
prising a connecting rod, a pivot for one end of 
said connecting rod, and an eccentric mounting 70 
for said pivot by means of which its distance from 
said table may be varied. 

9. In a machine of the class described, a rotat 
ing drill, means for feeding the drill and the Work 
toward each other, and means fixed with respect 75 
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6 
to the -work during the drilling operation for 
brushing liquid onto the side of the drill. 

10:- In a machine of the class described, a rotat 
ing: drill, a presser foot adapted to engage the 
work adjacent the drill, means for feeding the 
drill and the Work toward each other, and means 
carried by the presser foot for applying liquid to 
the side of Said drill. - 

1. In a machine of the class described, a drill, 
a Work table beneath the drill, mechanism for 
producing. relative movement of the drill and 
table toward and away from each other in a re 
curring cycle, Said mechanism comprising a crank 
and connecting rod, and control means Settable 
to interrupt the said movement at the point of 
greatest separation, or to interrupt the movement 
both at the point of greatest separation and at 
the point of closest approach. 

12. In a machine of the class described, a drill, 
a Work table beneath the drill, mechanism for 
producing relative movement of the drill and 
table toward and away from each other, Said 
mechanism comprising a crank and connecting 
rod, and control neans Settableto permit con 
tinuous operation of said mechanism, to inter 
rupt the said movement at the point, of greatest 
Separation, to interrupt the movement both at 
the point of greatest separation and at the point 
of closest approach, or to interrupt the nove 
ment at any desired point. 

13. In a machine of the class described, a pair 
of Spaced posts, a rail mounted between Said. 
posts, a drill head adjustably mounted upon said 
rail, a Spindle in said head, a shaft removably 
mounted in the rail extending, through said drill 
head and operatively connected with said Spindle, 
One end of said shaft having a driving: element 
thereon, and means for removably securing said 
rail to said posts. - 

14. In a machine of the class described, a pair 
Of Spaced postS, a rail mounted between Said 
posts, a drill head adjustably mounted upon said 
rail, a spindle: in said head, a shaft removably 
mounted in the rail extending; through said drill 
head and operatively connected with said spindle, 
a mechanical conveyor for cuttings mounted-in. 
Said rail, means for Operatively connecting Said 
shaft and conveyor, a driving element attached to , 
One of Said last named eleinents, and means for.: 
removably securing said, irail to said posts. 

15. In a machine of the class described, a head. 
having a vertical bore therethrough; a-, plunger 
extending through said bore, a presser foot on the 
lower end of the plunger, spring means within the 

* head tending to depress said: plunger, and an 
adjustable stop on the upper end of the plunger 
adapted to engage said, head to ; limit the down 
ward movement of the plunger. . 

16. In a machine of the class-described, a head 
having a vertical bore therethrough, a plunger. 
extending through said bore, a presser foot on the 
lower end of the plunger, spring means within. 
the-head tending to depress Said plunger, means: 
carried by the plunger for varying the tension of 
the Spring means, and an adjustable stop on the 
upper end of the punger adapted to engage said 
head to limit the downward movement of the . 
plunger and to permit downward movement 
thereof to a sufficient extent to expose said ten 
Sion varying means. 

17. In a machine of the class described, a head 
having a vertical bore therethrough, a plunger. 
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extending through said bore, said plunger being 
formed in two separable parts with the joint 
therebetween normally positioned within said 
bore, a presser foot on the lower end of the plung 
er, spring means within the head tending to de 
preSS said plunger, and an adjustable stop on the 
upper end of the plunger adapted to engage said 
head to limit the downward movement of the 
plunger and to permit downward movement 
thereof to an extent Sufficient to expose said joint, 
whereby the plunger may be disassembled and 
removed from the bore. 

18. In a machine of the class described, a head 
having a vertical bore therethroughl, a plunger 
extending through said bore, the upper portion 
of Said plunger having a non-circular cross Sec 
tion, a collar having an opening therethrough 
shaped to slidably fit the non-circular portion of 
the plunger, Said collar having a circular outer 
Surface fitting within said bore and rotatable 
therein, and means for holding the collar in any 
one of a plurality of different angular positions, 
whereby the angular arrangement of the plunger 
may be adjusted. 

19. In a machine of the class described, a ro 
tating drill, a presser foot adapted to engage the 
work adjacent the drill, means for feeding the 
drill and the work toward each other, and a foun 
tain brush carried by the presser foot in position 
to engage the side of the drill and to brush liquid 
thereonto. 

10 

15; 

20. In a machine of the class described, a drill, a . 
work table beneath the drill, a crank and connect 
ing rod for producing a cycle of relative move 
ments of the drill and table from a point of great 
est separation to a point of closest approach and 
back again to said point of greatest separation, 
and control means Settable in advance for auto 
matically interrupting said cycle at the point of 
closest approach. 

21. In a machine of the class described, a drill, 
means for: adjusting the drill longitudinally, a 
Work: table; beneath the drill, a crank and con 
necting rod for producing a cycle of relative move 
ments of the drill and table from a point of great 
est separation through a stroke of fixed length 
to a point of closest approach, and back again to 
said point of greatest separation, and control 
means Settable in advance for automatically 
interrupting said cycle at the point of closest 
approach. 

22. In a machine of the class described, a drill, 
a work table beneath the drill, means for verti 
cally reciprocating one of said elements through 
a stroke of fixed length, adjusting means for rais 
ing or lowering the stroke of the moving element 
without affecting the length of Said stroke, and 
means Settable in advance for interrupting the 
Said reciprocation at that end of the stroke in 
which the said elements approach each other. 

23. In a machine of the class described, a drill, 
a Work table beneath the drill, means for verti. 
cally reciprocating one of said elements through 
a stroke of given length, said means being nor 
mally interrupted automatically at the point of 
greatest separation of said elements only, and 
means actuatable during the operation of the ma-. 
chine-for-automatically interrupting the said re 
ciprocation. When Said movable element next 
arrives at the point of closest approach. 

HARRY II. LEWIS. 
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