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This invention relates to automatic drilling 
machines. While these machines are particularly 
adapted and are described herein for the purpose 
of drilling holes in the hubs of hypodermic injec 
tion needles, it will be understood that they are 
capable of being employed for drilling a wide va 
riety of similar articles. 

It is one of the principal objects of this inven 
tion to provide an automatic drilling machine 
which is capable of performing a plurality of suc 
Cessive drilling operations, each of which may be 
of a different variety. 

It is a further object of the invention to provide 
a drilling machine which can not only perform 
a plurality of Successive drilling operations but 
which can perform a plurality of operations si 
multaneously on a plurality of articles. 

It is a further object of this invention to pro 
vide a machine which is capable at the Will of an 
Operator of either performing a plurality of suc 
ceSSive drilling operations which are different in 
character, or performing simultaneously a plural 
ity of similar drilling operations so as to drill a 
plurality of objects simultaneously in the same 
lane. 
It is a further object of this invention to pro 

vide means for maintaining the turntable free of 
Waste metal which has been drilled out of the 
articles. 

Still another object of this invention is to pro 
vide means whereby a drill may drill a constant 
depth of hole in the article regardless of the 
length of the article which is fed to the drill. 

Still another object of this invention is to pro 
vide means for preventing damage to the machine 
due to jamming of the articles to be drilled in 
the jig. 

Further objects and advantages of this inven 
tion Will become apparent in the following de 
tailed description thereof. 
In the accompanying drawings: 
Fig. 1 is a plan view of the drilling machine 

with parts broken away. 
Fig. 2 is a Section taken substantially on the 

line 2-2 of Fig. 1. 
Fig. 3 is a Section taken substantially on the 

line 3-3 of Fig. 1. 
Fig. 4 is a Section taken substantially on the 

line 4-4 of Fig. 1. 
Fig. 5 is a section taken substantially on the 

line 5-5 of Fig. 4. 
Fig. 6 is a section taken substantially on the 

line 6-6 of Fig. 7. 
Fig. 7 is a section taken substantially on the 

line 7-7 of Fig. 5. 
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Fig. 8 is a section taken Substantially on the 
line 8-8 of Fig. 4. 

Fig. 9 is a Section taken substantially on the 
line 9-9 of Fig. 1. 

Fig. 9A is a section through amotor and arma 
ture employed in the Fig. 9 device. 

Fig. 10 is a vertical section through one type of 
hub adapted to be drilled and showing the coun 
tersink and large hole drilled therein. 

Fig. 11 is a View Similar to Fig. 10 showing the 
same hub with the Small hole drilled therein. 

Fig. 12 is a vertical section through another 
type of hub adapted to have but a single hole 
drilled therein. 

Fig. 13 is a view of a detail adapted to be ap 
plied to the device shown in Fig. 3. 

Referring to the drawings, and particularly to 
Fig. 1, it Will be seen that the invention consists 
broadly in Supporting Within a frame or casing 
0 a rotating table having a plurality of hub 

Supports 2 projecting therethrough. The opera 
tor places the hubs to be drilled upon the upper 
ends of Said Supports in advance of the drilling 
positions. The hubs may be of the types shown 
in FigS. 10, 11 and 12. The intermittent rotation 
of turntable is designed to bring the hubs suc 
cessively into the drilling positions beneath the 
drills A, B and C, after which the drilled hubs are 
removed from the hub supports and replaced with 
undrilled hubs. The mechanism for rotating the 
table to bring the hubs into drilling position and 
for effecting Such drilling will now be described. 
The hub supports 2 are disposed circumfer 

entially in the table and spaced equal angular 
distances apart. This angle is designated in Fig. 
1 as the angle oz. . The table is then rotated step 
by Step, each step being equal to the angular dis 
tance ox to bring the Supports successively into 
cooperation with the drill heads A, B, C which 
are fixedly mounted on the frame 0. 
For rotating the turntable intermittently 

through successive steps, the table may be 
mounted upon a shaft 4 which is driven by an 
intermittent or step-by-step drive. This drive is 
shown in Figs. 5, 6 and 7 and may comprise a 
Star-wheel 6 with which is adapted to mesh 
periodically a pin 8 eccentrically mounted on a 
disk 7 which is supported for rotation on a shaft 
9. The Said shaft also carries a gear 20 adapted 

to mesh with a mutilated gear 2 of larger diam 
eter So that gear 20 will rotate through only a 
portion of the time in which gear 2? makes a com 
plete revolution. Gear wheel 2 is provided with 
Substantially as many teeth 22 as are on the pe 
riphery of gear wheel 20 so that for each revolu 



2 
tion of gear wheel 2, gear wheel 20 will make one 
complete revolution. (Actually the number of 
teeth 22 is less than the number of teeth on Wheel 
20 to take care of the inertia of wheel 20 and the 
mass driven by said wheel.) 
This means that disk 7 and eccentric pin 8 

will also make one complete revolution for each 
revolution of gear wheel 2, and since shaft 9 is 
eccentrically positioned with respect to shaft 14, 
the pin 8 will mesh with the star-wheel. 6 once 
during each revolution of gear wheel 2 through a 
predetermined angular distance, at Which point 
it will leave the star-wheel. Thus, for that frac 
tion of a revolution of gear Wheel 2 indicated by 
the proportion of its circumference occupied by 
teeth 22, the star-wheel will be moved through a 
step and will remain in that position throughout 
the time that the remainder of the periphery of 
gear Wheel 2 Which is minus gear teeth remains 
out of mesh with gear wheel. 20. Thus the star 
Wheel has been given one step of rotation designed 
to move the succeeding hub support 2 to drilling 
position While moving the hub which has been 
drilled, Out of drilling position. 
The Said intermittent movement may be ef 

fected from any suitable driving source such as 
a motor, not shown, which drives through a belt 
and pulley 25, 26 to a shaft 27, and thence (see 
Fig. 4) through a worn 28 and worm. Wheel 29 it 
will drive shaft 30 on which the worm wheel 29 
is mounted. Shaft 3 carries gear wheel 3 which 
may mesh (see Fig. 5) with gear wheel 32 on shaft 
33, Said gear wheel 32 meshing with gear 34 on 
the same shaft 35 which carries the mutilated 
gear wheel 2. 
Since gear teeth 22 move out of mesh with gear 

wheel 20 Once during each revolution of shaft 35 
and must again effect engagement on the next 
revolution, means are provided for synchronizing 
the position of gear Wheel 20 with gear wheel 2 
and gear teeth 22 during the interval that the 
gears are out of engagement so that said gear 
teeth will be in position to mesh. For this pur 
pOSe there is provided a defining and holding 
mechanism which becomes effective as soon as 
gear teeth 22 move out of mesh with gear 20 and 
Which remains effective until gear teeth 22 are 
almost ready to engage gear 20 again. For this 
purpose there is mounted on the fixed support 20 
a lever 2 carrying a detent roller f22 adapted 
to cooperate with a disk 23 fixed upon the shaft 
9. Said disk 23 is provided with the groove 24 

into which the detent roller 22 is adapted to 
engage as Soon as the gear teeth 22 move out of 
mesh with gear wheel 20, and thus render definite 
the position of the gear wheel 20 with respect to 
gear wheel 2 and its gear teeth 22 so that gear 
teeth 22 will be able to mesh with gear 20 on the 
next rotation. The lever 2 is normally spring 
pressed by Spring 25 to hold the detent 22 in 
engagement with the periphery of disk 23. When 
the gear teeth 22 again mesh with gear 20 it will 
rotate shaft 9 and hence disk 23 to move the 
detent 22 and lever 2 outwardly from the 
groove against the action of spring 25. The de 
fining and holding mechanism is thus released for 
the interval that the shaft S rotates, and when 
Substantially a complete rotation of said shaft has 
been made and gear teeth 22 move out of engage 
ment with gear 20, the detent 22 again falls into 
the groove 24 to define the meshing position of 
the gear wheel 20 relative to gear wheel 2 and 
hold it fixed in such position. 
The drive described above is designed to rotate 

the table intermittently through predeter 
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2,389,743 
mined steps, said steps being those necessary to 
bring the hub supports 2 and the hubs supported 
on the upper ends thereof successively into drill 
ing position. Each drill may comprise the motor 
M, M', M' which drives a drill 40 extending 
downwardly within a jig 4 f. The jig is supported 
upon a fixed member 43 by means of pins 44 slid 
able in said member. Springs 42 are interposed 
between the jig and Support 43 to hold the jig 
normally in lowered position until flanges 49 on 
pins 44 engage member 43. The hub support 2 
with the hub H to be drilled supported thereon is 
designed to be moved up through guide opening 
45 in the table with sufficient force to lift the 
jig against the action of springs 42 to cause the 
drill to enter into the upper end of the hub Hand 
drill the hole. The interior of the jig 4f may be 
provided with a conical surface 46 so formed as 
to engage the narrow upper rim 47 and the wider 
lower rim 48 of the hub H and thus guide the hub 
into the proper drilling position. 

For operating the hub support 2 upwardly in 
to the jig when the respective hub support and its 
hub are in drilling position, the following mecha 
inism is provided: The hub supports 2 are slid 
ably mounted within table i? through openings 
85 so that they may be moved vertically. Each 
Support 2 is provided with a collar 50 having a 
groove 5 within which engages pins 52 carried 
by arms 53 (see FigS. 9 and 1). Each arm 53 is 
pivoted at one end at 54 (see Figs. 1 and 2) on a 
hub 55 fixed to the shaft 4 and is provided at 
its other end with a roller 56 operating on a ring 
can track 5. At the bottom of each support 2 
there is provided a flange 60 (see Figs. 3 and 9) 
which is adapted to engage within a slotted mem 
ber 6 when the respective hub support has moved 
into drilling position. Said slotted members are 
carried upon the upper ends of shafts 62 which 
are slidable (see Fig. 4) within a fixed supporting 
piate 65 forming part of the fixed frame ). The 
lower ends of Said slotted member 62 are fixed 
at 66 in a vertically reciprocable plate P. The 
plate P is Supported on the fixed frame O by 
means such as pairs of toggles 70. 

It will now be apparent that if plate P is lifted 
Vertically it will move all of the shafts 62 and 
their respective slotted members 6 f, together with 
the hub SupportS f2 which are in engagement 
with said slotted members, vertically upwardly. 
Since the axes of shafts 62 coincide with the axes 
of drills & 8, the hub supports will be lifted verti 
cally and the hubs noved within the jigs concen 
trically with the drills when the plate P is raised. 
This, however, implies that the plate P will main 
tain a parallel motion as it is lifted. To secure 
Such parallel motion, as well as the necessary 
force for lifting the hub supports and the hubs 
into the jigs So that they may be drilled, the plate 
P is supported, in addition to the toggles T0, at 
two points by means of rollers 7 in engagement 
With cams 2 on a horizontal shaft 13. It will 
now be understood that if plate P is lifted equal 
ly by the cams 72 it will move in parallel motion 
by reason of the toggle Supports ) which hold 
it on the frame f. 
Shaft i3 and its cam 72 may be rotated to lift 

plate P by any suitable driving means such as 
the motor, not shown, which drives the belt and 
pulley 25, 26 which drives the shaft 27 and its 
Worn 28 which may engage worm wheel 75 on the 
said shaft 73. The cams 2 are so positioned with 
respect to the intermittent drive hereinbefore 
described that they operate to lift the plate P 
after pin 7 has left the star-wheel 6. In other 
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words, the star-wheel has first been moved to 
the new position to bring a new hub and its hub 
support into drilling position and then the cams 
lift plate P to lift the hubs into engagement with 
the drill. Raising plate P raises shafts 62, the 
slotted member 6, and the respective hub Sup 
ports 2 which are in engagement with Said slotted 
members to move the hubs H carried by the re 
spective hub supports into the jigs against the 
pressure of springs 32 to permit the drills to bore 
the holes. The plate P is normally biased toward 
lowered position by means of Springs 83, 84. 

It is essential that the table be held in fixed 
position before the plate P starts its upward move 
ment, and therefore locking and defining means 
are provided which become effective as SOOn aS 

5 

the table has been turned into its new position and - 
before the plate P begins to move upwardly for 
locking the table in position. For this purpose 
an additional cam 6 is provided on shaft 13 and 
is adapted to engage a lever 7, pivoted on the 
fixed frame at 78 and at its upper end engaging 
a pin 79 on a pin or plunger 80 which is adapted 
to cooperate with openings 8 in the periphery of 
the table . Normally, the cam moves lever if 
outwardly to pull the pin 80 out of the opening 8 
when the intermittent drive is about to take 
effect to move the table to its new position. As 
soon, however, as the pin i has disengaged the 
star-wheel i8, that is, as Soon as the table has 
been moved through another step to its new po 
sition, the cam 6 permits the lever 17 to move in 
Wardly under the pressure of a Spring 82 pressing 
against the end of plunger 80 to permit said 
plunger to enter the respective opening 8 in the 
table and hold it while plate P begins to move the 
hub supports i 2 upwardly. When the drilling 
has been effected and plate P moves downwardly, 
the cam 6 becomes effective to move lever 7 
outwardly against the action of Spring 82 and 
thus disengage plunger 80 from Opening 8 in 
table to permit the intermittent drive to move 
the table to its next position. The pin 8 may be 
provided with a tapered point 83 So that any in 
definiteness of position of table Will not pre 
went engagement with openings 81 and Will cor 
rect such indefiniteness by bringing the table 
to the proper step position. 
The full cycle of operation is apparent from 

the above description and may be briefly Sun 
marized as follows: The intermittent star-wheel 
drive rotates turntable if through a given angular 
distance to move the drilled hub out of drilling 
position and bring a new hub into drilling posi 
tion. The table is locked in this position by the 
action of plunger 80 under control of cam 16. 
Then the plate P is lifted through the action of 
cams 2 to lift the hubs on supports i2 into the 
jigs and effect drilling. The plate is then lowered, 
the plunger 89 withdrawn from table fi, and the 
star-wheel mechanism again is actuated through 
the next step. In the interval that table f is 
stationary, the drilled hubs are removed from the 
hub supports and undrilled hubs are placed 
thereOn. 
Since the drilling of the hubs produces Con 

siderable waste material which drops upon table 
and may clog the mechanism, means are pro 

vided whereby said waste is continually removed 
from the surface of the table. For this purpose, 
the power drive which includes belt and pulley 
25 and 26 may drive through further belt and 
pulley arrangements 85, 86, 87, 88 and 89 to ro 
tate a horizontal shaft 90 extending inwardly 
over plate and carrying at its inner end a 
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3. 
brush 9 which will thus be continuously rotated 
about a horizontal axis. The brush is So posi 
tioned and the direction of rotation. So controlled 
that the brush will engage the surface of the 
table during each revolution of the brush and 
move outwardly toward the circumference of the 
table and then upwardly. In this movement the 
brush also removes the drilled hubS. Thus there 
is a continuous brushing of Waste material and 
drilled hubs past the outer periphery of the table. 
The waste material and drilled hubs are caught 
in a screen filter which permits the Waste to paSS 
but holds back the drilled hubs. 
In order that the hub supports 2 which nor 

mally project upwardly through the turntable 
shall not interfere with the operation of brush 
9, the cam track 5 is provided with a depressed 
portion 57 in cooperative relation with the brush 
9. The rollers 56 at the end of lever arms 53 
will drop into the depression 57 carrying levers 
53 downwardly and hence carrying the respective 
hub supports 2 downwardly until they are be 
neath the surface of the turntable in that por 
tion of the table over which brush 91 operates 
and thus will not interfere With the brush. The 
drilled hubs remain on the Surface of the table 
after the supports 2 are depressed, until the 
brush sweeps them off. 
As shown in Fig. 1 of the drawings, a plurality 

of drills may be provided and these may be em 
ployed in various combinations for performing 
various operational sequences. Thus, for in 
stance, to drill the hub shown in Figs. 10 and 11 
which calls for drilling first a countersunk hole 
93, then a large hole 94 and finally a small hole 
95, three drills A, B and C may be employed. 
The drills A and B are positioned the angular 
distance 2a apart while drills B and C are posi 
tioned the angular distance 3oz apart. Drill A 
is provided with a countersink, drill B with the 
large drill, while drill C is provided with the finer 
drill. After the hub has had the countersink 
drilled by drill A, it will, two steps later, have 
hole 94 drilled by drill B, and three steps later 
in the intermittent drive of plate it will reach 
drill C Where the fine hole will be drilled. It 
Will be understood that all of the drills are oper 
ating simultaneously on the respective hubs 
Which are in cooperative relation. During this 
Operation the turntable moves at each step 
through the angular distance cy. However, when 
a hub of the type shown in Fig. 12 is to be drilled, 
Such hub requiring but a single hole, then only 
drills B and C are employed and each performs 
the same function. In this instance, the drive is 
changed so that the table f l rotates at each step 
through the angular distance 20, and since drills 
B and C are the angular distance 3oz apart, alter 
nate hub supports will engage drill B and drill 
C. In other words, a support that goes under 
drill B and has the hole 96 drilled in the hub H' 
will in the next step of the table rotate the dis 
tance 2c (one step in advance of drill C) and 
in the next step of the table will advance another 
distance 2a (which is one step beyond drill C). 
On the other hand, the next succeeding support 
2, for example the one at position 09 when the 

drill B is drilling a hub, will in the next step 
of the table advance to position of one step be 
yond drill B but two steps before drill C. There 
fore on the next double step of the table the hub 
in position of Will advance into position to be 
drilled by drill C. Thus alternate hubs on hub 
Supports f2 will engage drill B while the hubs 
between those Which engage drill B will engage 



4. 
drill C. In this way both drills B and C will 
cirill holes 96 in their respective hubs H' at the 
same time and the rate of production will be in 
creased because at each angular double step of 
the table two hubs will be drilled. 
The above operation implies that the angular 

distance through which table may be moved 
can be adjusted from movement of angle or at 
each step to movement of angle 2cy at each step. 
For this purpose the following mechanism is pro 
vided: The pin 8 carried by disc fl may occupy 
either One of two positions on said disc. In posi 
tion S, nearer the center of the disc, the pin will 
engage the teeth of the star-wheel for a shorter 
interval to effect a smaller angular movement of 
the wheel than when the pin is in position S' 
farther removed from the center of the disc. 
POsition S' is so determined that pin 8 in this 
position will effect twice the angular movement 
of the star-wheel for each rotation of gear 20 
than when said pin is in position S. 
When the pin 8 is moved to position S' from 

position S it may be found that it does not coin 
cide With the center of an opening between two 
adjacent teeth of the star-wheel and that unless 
Some adjustment is made the pin 8 will not 
enter the notch in the star-wheel freely but will 
strike one of the teeth. To effect the necessary 
adjustment without interfering with the meshing 
relationship of gears 20 and 22, the shaft 9 and 
its concentric gears and discs are mounted on the 
support O by sets of ScreWS 30 entering open 
ings 3 in the Support. A Second set of Open 
ings 32 may be provided so that the shaft 9, 
disc 7 and pin 8 may be moved along the plane 
Surface 2 of Support 0 to the necessary posi 
tion to cause the pin 8 to cooperate with the 
notches in the Star-wheel when the pin is moved 
to position S'. The axis of shaft 9 when pin 
18 is in position S and the screws 30 are in 
openings 3f lies to one side of a normal to the 
plane f2 a distance equal to one-half the dis 
tance between sets of openings 3 and 32. 
When the shaft 9 (with its gears and discS) is 
moved to adjust for the Screw in position S', 
it is moved to a position on the other side of 
the normal equal to one-half the distance be 
tween sets of openings 3 and 32. The distance 
between the axes of shafts f9 and 35 remains the 
same in the two positions and therefore the 
meshing of gears 20 and 22 is unaffected by the 
adjustment. 
The drill motors M, M', MI' may be mounted in 

any suitable manner, preferably So that they may 
be adjusted vertically to permit boring of holes of 
any length in hubs of various lengths. 

In drilling hubs such as H, shown in the draw 
ings, it frequently happens that these hubs are 
not all of the same length and therefore holes 
of different lengths may be drilled because certain 
of the hubs will project above the hub supports 
for greater distances than others. To insure 
constant length of drill hole regardless of the 
length of hub, there may be provided on the ar 
mature 80 of the drill motor, a sleeve 50, which 
extends above the drill point a, predetermined 
distance corresponding to the depth of hole to be 
drilled. The motor armature is of a resiliently 
mounted type. When the hub. Support lifts the 
hub into the jig i? and against the drill, the 
latter will descend into the hub until the hub, or 
jig engages sleeve 50, after which further up 
ward movement of the hub will cause no further 
entrance of the drill because the Sleeve and motor 
armature will lift, and hence the drill and hub 
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will lift together. A constant depth of drilling 
is thus assured regardless of the length of the 
hub. 

It Sometimes occurs that a hub will stick in the 
jig after the hub support is withdrawn. The 
next hub. Support lifts its hub into the jig and at 
tempts to complete its stroke under the pressure 
of the lifting plate P and the driving mechanism, 
despite the presence of the jammed prior hub. 
This creates great pressure throughout the en 
tire System and would cause considerable damage 
if it were not relieved. For this purpose any 
Suitable type of one-way overrunning clutch (not 
shown) may be employed in the drive system, 
preferably between the double pulley 26-85 and 
the shaft 27. 
Another method of preventing damage to the 

machine caused by the presence of a jammed 
prior hub is shown in Fig. 3. This includes a bell 
crank 60 pivoted at 6 on a member 62 which 
in turn is fixed to the main frame O of the ma 
chine. One arm 63 of the bell crank is con 
nected to the upper end of lever 7 through a link 
S4 so that when cam 16 moves lever 77 to cause 

pin 80 to disengage the table and permit the 
latter to be rotated, the bell crank will be rocked 
about its pivot (counter-clockwise in Fig. 3). 
The other arm 65 of the bell crank is normally 
in close proXimity to the hub H. positioned within 
the jig 4f. If the drilled hub H has descended 
with its hub support 2, then the arm f 65 of the 
bell crank meets no opposition. When the bell 
crank is rotated counter-clockwise, the lever 77 
moves OutWardly, and the table is rotated to its 
next step position. However, if a hub has stuck 
in the jig after its support 2 has descended, the 
arm S5 of the bell crank Will strike the hub H 
and prevent rotation of the bell crank counter 
clockwise and hence prevent lever 77 from mov 
ing outwardly. Pin 80 remains in engagement 
with the table 1, and since the driving mecha 
nism continues to operate, the excess resistance 
will cause the Overrunning clutch mentioned in 
the preceding paragraph to become effective to 
release the driving connections. Since the table 
cannot be turned to a new position until the hub 
H is removed from the jig, it is not possible to 
jam a Second hub into the same jig before the 
first has been removed. 

Still another solution of the above problem of 
preventing damage to the machine by a jammed 
hub is disclosed in Fig. 13. Here the distance 
through which pins 44 are raised is utilized to 
operate a Safety mechanism. A single hub in the 
jig is raised a predetermined distance. If this 
hub is jammed and a Second hub enters the jig 
before the first hub has been removed, the jig 
and its pin 44 will obviously be raised a greater 
distance than normally. Any tendency to exceed 
the predetermined distance through which pin 
44 is raised is caused to operate Safety mechanism 
in the form of a clutch T0 for disconnecting the 
driving mechanism. For this purpose the fiange 
49 on pin 44 is caused to engage a stop 7 car 
ried by a lever 72 pivoted at 73 on the fixed 
frame 10. The stop is set at the predetermined 
position to which the flange 49 on pin 44 is raised 
for drilling one hub. If this distance is exceeded 
(as in the case where a hub jams and a second 
hub enterS. the Same jig before the first has been 
removed), the flange 49 will engage stop f T to 
rock the lever f72 which actuates an operating 
lever 75 pivoted at. 76 on the fixed arm to dis 
connect clutch. 170 against the action of a spring 
77 which tends to keep the clutch in engage 



2,389,743 
ment. This clutch, like the overrunning clutch 
heretofore mentioned, may be interposed between 
the driving mechanism and the shaft 27 which 
carries the double pulley 26, 85. 

in accordance with the proVisions of the pat 
ent statutes, I have herein described the principle 
and operation of my invention, together with the 
apparatus which I now consider to represent the 
best embodiment thereof, but I desire to have it 
understood that the apparatus shown is only ill 
ustrative and that the invention can be carried 
out by other equivalent means. Also, while it is 
designed to use the various features and elements 
in the combination and relations described, some 
of these may be altered and others omitted with 
Out interfering with the more general results out 
lined, and the invention extends to such use. 
Having described my invention, what I claim 

and desire to Secure by Letters Patent is: 
1. In an automatic drilling machine for hypo 

dermic needle hubs and similar articles, a turn 
table for supporting a plurality of hubs Spaced 
apart a predetermined angular distance, a plu 
rality of drills, and means for moving said turn 
table step by step, each step corresponding to 
twice said angular distance, Said drils being 
Spaced apart three times said angular distance 
whereby said drills are caused to cooperate with 
alternate hubs at each step of Said turntable. 

2. In an automatic drilling machine for hypo 
dermic needle hubs and similar articles, a turn 
table, a drill, a jig in which said drill operates, 
a shaft for supporting said turntable, a plurality 
of levers pivotally connected to said shaft, a plu 
rality of hub supports slidably mounted in said 
turntable, each of Said Supports being carried 
by one of said levers, means for moving said 
turntable step by step to bring successive hub 
supports into cooperative relation to said drill, 
and means for lifting the hub support Which is 
in cooperative relation to said drill and moving 
the hub carried by said support into Said jig. 

3. In an automatic drilling machine for hypo 
dermic needle hubs and similar articles, a turn 
table, a plurality of drills, a plurality of jigs in 
which said drills operate, a shaft for supporting 
said turntable, a plurality of levers pivotally 
connected to said shaft, a plurality of hub Sup 
ports slidably mounted in said turntable, each of 
said supports being carried by one of said leverS, 
means for moving said turntable step by step to 
bring successive hub supports successively into 
cooperative relation to said drills, said drills be 
ing spaced apart a distance equal to a predeter 
mined number of Said steps, and means for sinul 
taneously lifting all of those hub supports which 
are in cooperative relation to Said drills So as 
to move the hubs carried by the last named 
Supports into Said jigs. 

4. In an automatic drilling machine for hypo 
dermic needle hubs and similar articles, a turn 
table, a plurality of drills, a plurality of jigs in 
Which said drills Operate, a shaft for supporting 
said turntable, a plurality of evers pivotally con 
nected to said shaft, a plurality of hub supports 
slidably mounted in said turntable, each of said 
supports being carried by one of said levers, means 
for moving said turntable step by step to bring 
Successive hub supports Successively into cooper 
ative relation to said drills, said drills being 
spaced apart a distance equal to a predetermined 
number of said steps, means adapted to engage 
those Supports which are in cooperative relation 
to said drills, and means for lifting said preced 
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5 
ing means so as to move the hubs carried by the 
last-named supports into said jigs. 

5. In an automatic drilling machine for hypo 
dermic needle hubs and similar articles, a turn 
table, a plurality of drills, a plurality of jigs in 
Which said drills operate, a shaft for supporting 
Said turntable, a plurality of levers pivotally con 
nected to said shaft, a plurality of hub supports 
slidably mounted in said turntable, each of said 
supports being carried by one of Said levers, 
means for moving said turntable step by step to 
bring Successive hub SupportS Successively into 
cooperative relation to said drills, said drills be 
ing spaced apart a distance equal to a prede 
termined number of Said steps, means adapted to 
engage those Supports Which are in cooperative 
relation to said drills, a plate for supporting 
said last named means, and means for lifting 
said plate with a parallel motion whereby all 
those hub supports which are in cooperative rela 
tion to said drills are moved into said jigs. 

6. In an automatic drilling machine, a motor 
driven drill having an arnature mounted for 
linear movement along the axis of rotation there 
of, said armature supporting said drill for rota 
tion about said axis, a member carried by said 
arnature and extending downwardly along Said 
drill to within a predetermined distance from 
the point of the drill, said distance correspond 
ing to the depth of hole to be drilled, a jig in 
which said drill and said member operate, means 
for moving articles to be drilled into Said jig 
to engage said drill, said article being engaged 
by said member after said drill has penetrated to 
said predetermined distance whereby further 
movement of said article axially relative to Said 
drill will lift said armature and said drill and 
cause no further penetration of Said drill into 
Said article. 

7. In an automatic drilling machine, a motor 
driven drill having an armature mounted for 
linear movement along the axis of rotation there 
of, said armature supporting said drill for rota 
tion about said axis, a member carried by Said 
armature and extending down Wardly along Said 
drill to within a predetermined distance from the 
point of the drill, said distance corresponding 
to the depth of hole to be drilled, a jig in which 
said drill and said member operate, a turntable 
for supporting a plurality of hypodermic nee 
die hubs or similar articles, said hubs varying in 
length, means for driving said turntable step by 
step to bring said hubs successively into cooper 
ative relation to said drill, and means for mov 
ing the hub which is in cooperative relation to 
the drill into the jig, the said hub engaging Said 
member after said drill has penetrated to Said 
predetermined distance, whereby further move 
ment of said hub into said jig Will lift said arma 
ture and said drill and cause no further pene 
tration of said drill into the hub regardless of 
the length of the hub. 

8. In an automatic drilling machine, a drill, 
a jig in which said drill operates, a turntable 
for supporting a plurality of articles to be drilled, 
means for driving said turntable step by Step to 
bring said articles successively into cooperative 
relation to said drill, said drill being positioned 
on one side of said turntable and means COOper 
atting with the other side of said turntable for . 
removing drill Waste from the turntable and the 
drilled hubs therefron, said last-named means 
comprising a brush and means for continuously 
rotating said brush, said brush being so mounted 
as to engage the turntable once during each rota 
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tion of the brush, the direction of rotation be 
ing such as to cause the brush to move with re 
spect to said table outwardly toward the pe 
riphery thereof. 

9. In an automatic drilling machine for hypo 
dermic needle hubs and similar articles, a turn 
table, a plurality of drills, a plurality of jigs in 
which said drills operate, a shaft for Supporting 
said turntable, a plurality of levers pivotally Con 
nected to said shaft, a plurality of hub supports 
slidably mounted in said turntable, each of Said 
supports being carried by one of said levers, means 
for moving said turntable step by step to bring 
successive hub supports successively into cooper 
ative relation to said drills, said drills being Spaced 
apart a distance equal to a predetermined num 
ber of said steps, means for simultaneously lifting 
all of those hub supports which are in cooperative 
relation to said drills so as to move the hubs car 
ried by the last named supports into said jigs, a 
cam upon which the outer ends of said levers op 
erate, said cam being so formed that Said levers 
and their supports are depressed after passing all 
of said drills so that said supports are below the 
surface of the turntable, and means cooperating 
with the portion of the turntable in which the 
supports are below the surface for removing drill 
waste and the drilled hubs from said turntable. 

10. In an automatic drilling machine for hypo 
dermic needle hubs and similar articles, a turn 
table, a drill, a jig in which said drill Operates, a 
shaft for supporting said turntable, a plurality of 
levers pivotally connected to Said shaft, a plural 
ity of hub supports slidably mounted in said turn 
table, each of said supports being carried by one 
of said levers, means for moving said turntable 
step by step to bring successive hub supports suc 
cessively into cooperative relation to said drill, 
means for lifting the hub support which is in 
cooperative relation to said drill so as to move 
the hub into said jig and lower the support after 
the hub is drilled, a Source of power for Operating 
said turntable and said lifting means, a releasing 
means between Said source of power and the 
mechanisms operated thereby, and means where 
by Said releasing means is rendered effective When 
the hub in drilling position remains in the jig 
after its support has been lowered. 

11. In an automatic drilling machine for hypo 
dermic needle hubs and similar articles, a turn 
table, a drill, a jig in which said drill operates, a 
shaft for supporting said turntable, a plurality of 
levers pivotally connected to said shaft, a plu 
rality of hub supports slidably mounted in said 
turntable, each of Said Supports being carried by 
one of said levers, means for moving said turn 
table step by step to bring successive hub supports 
successively into cooperative relation to said drill, 
means for lifting the hub support which is in 
Cooperative relation to said drill So as to move 
the hub into said jig and lower the support after 
the hub is drilled, a source of power for operat 
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ing said turntable and Said lifting means, a re 
leasing means between said Source of power and 
the mechanisms operated thereby, and means 
whereby said releasing means is rendered effective 
when the pressure between the lifting means and 
the jig exceeds a predetermined pressure. 

i2. In an automatic drilling machine for hypo 
dermic needle hubs and similar articles, a turn 
table, a drill, a jig in which said drill operates, a 
shaft for supporting said turntable, a plurality 
of levers pivotally connected to said shaft, a plu 
rality of hub supports slidably mounted in said 
turntable, each of said Supports being carried by 
one of said levers, means for moving said turn 
table step by step to bring successive hub sup 
ports successively into cooperative relation to said 
drill, means for locking said turntable in position 
at each step and releasing the same after a hub 
has been drilled, means for lifting the hub Support 
which is in cooperative relation to said drill so as 
to move the hub into said jig and lower the Sup 
port after the hub is drilled, a source of power for 
Operating said turntable and said lifting means, 
a releasing means between said source of power 
and the mechanisms operated thereby, and means 
whereby said releasing means is rendered effec 
tive when the hub in drilling position remains in 
the jig after its support has been lowered, said 
last-named means comprising means adapted to 
engage the hub in the jig when the turntable re 
leasing means is rendered effective for preventing 
release of said turntable. 

13. In an automatic drilling machine for hypo 
dermic needle hubs and similar articles, a turn 
table, a drill, a jig in which said drill operates, a 
shaft for supporting said turntable, a plurality of 
levers pivotally connected to Said shaft, a plu 
rality of hub supports slidably mounted in said 
turntable, each of Said supports being carried by 
One of said levers, means for moving said turn 
table step by step to bring successive hub supports 
successively into cooperative relation to said dril, 
means for lifting the hub support which is in co 
operative relation to said drill. So as to move the 
hub into said jig and lower the support after the 
hub is drilled, said jig being lifted a predeter 
mined degree by the insertion of a hub therein, a 
source of power for operating said turntable and 
said.lifting means, a releasing means between said 
source of power and the mechanisms operated 
thereby, and means whereby said releasing means 
is rendered effective when the hub in drilling po 
sition remains in the jig after its support has been 
lowered, said last-named means comprising an 
operating member for actuating said releasing 
means, and means whereby said operating mem 
ber is adapted to be engaged by said jig when said 
jig is lifted in excess of said predetermined degree 
by the engagement of a Second hub with said jig 
before the first hub has been released. 

LEO ROBBINS. 


