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No. 850,085. Specification of Letters Patent. Patented April 9, 1907. 
Application filed August 8, 1906, Serial No. 329,638, 

To ?alt, Luhon, it naily conce/'7. 
Beit known that I, FRANK H. FRENCH, a 

citizen of the United States, residing in 
Hopedale, county of Worcester, and State of 

5 Massachusetts, have invented an Improve 
ment in Boring-Machines, of which the fol 
lowing description, in connection with the 
accompanying drawings, is a specification, 
like letters on the drawings representing like parts. 
This invention relates to boring-machines, 

and more particularly to machines for boring 
blanks for spinning-bobbins; and it has for 

IO 

its main objects the production of novel and 
15 efficient means for controlling the action of 

the boring-tool or drill, for preventing vibra 
tion of the tool at or near its point when run 
ning free or out of the work, and the produc 
tion of means for holding the blanks in posi 

2o tion to be drilled or bored. 
In drilling bobbin-blanks there is often a 

tendency of the boring-tool to “drift' or 
move away from the longitudinal axis of the 
blank during the feed movement, so that in 

25 stead of the bore being true and coaxial with 
the center of the blank it is at more or less of 
an angle thereto. This necessitates discard 
ing many blanks after they have been bored, 
causing a good deal of unnecessary Waste. 

3o In my present invention I have so con 
structed the apparatus that when the point 
of the drill or boring-tool is brought into en 
gagement with the blank advance of the tool is stopped temporarily, giving the tool ample 

35 time to make a center for itself at the per 
point. Thereafter the feed of the tool is re 
sumed and the hole is bored, with the result 
that it will be practicaily coincident with the 
axis of the blank. The drils are of necessity 

4o quite long in order to drill the long blanks 
now largely used, and when the drill rotating 
at high speed is running free or Out of the 
work there is considerable vibration, greatest 
at the point and gradually diminishing to 

45 ward the chuck. This constant vibration 
not only tends to put the drill off center 
when brought into engagement with the 
blank, but it also has a very decided tend 
ency to cause crystallization of the steel of 

So which the drill is made, resulting in frequent 
breakage. I have overcome these very ob 
jectionable features by providing a guide 
which coöperates with the tool near its point 

the vibrations and maintaining the drill 
point in position to properly engage the 
work. The resulting advantages are two 
fold, for the life of the tool is increased about 
ten to one and the number of improperly 
bored blanks is reduced to a minimum. 
These and other novel features of my in 

vention will be fully described in the sub joined specification and particularly pointed 
out in the following claims. 

Figure 1 is a top plan view of a boring-ma 
chine with One embodiment of my present, 
invention applied thereto. Fig. 2 is a trans 
verse section on the line 22, Fig. 1, looking 
toward the left. Fig. 3 is a longitudinal de 
tail partly in section, on the line 33, Fig. 1, 
of the means for controlling the movement of 
the starting-drill, the latter being shown 
after the positive feed movement of the drill 
has begun. Fig. 4 is a similar view, but 
showing the drill in position to center itself 
on the work. Fig. 5 is an enlarged sectional 
detail of one of the tip-holding members, to 
be referred to hereinafter. 

I have herein shown my invention applied 
to a boring-machine of the general character 
and mode of operation shown and described in 
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United States Patent No. 828,176, granted Au 
gust 7, 1906, to E. H. Bailey, administratrix, 
and such parts of the apparatus herein as are 
described in detail in said patent will be re 
ferred to herein only with such particularity as 
may be necessary to the proper understanding 
thereof. As in such patented mechanism, the 
hole in the bobbin-blankis bored at two opera 
tions, a hole of uniform diameter being bored 
part way through the blank by the first op 
eration, and by the second operation the hole 
is completed with a smaller diameter. Here 
in I have provided a third tool (a reamer) 
which reams out the bore of the blank at the 
butt thereof, all of the bits or drills being 
mounted upon a reciprocating carriage. 
The intermittingly-rotatable holder for the 
blanks is generically such as shown in the pat 
ent referred to; but I have devised certain 
novel details of construction in the work 
holder to be described. 
The work-holder comprises disks 12, fast 

on an intermittingly-rotated shaft 3, gov 
erned as to its rotation by means substan 
tially as shown and described in the patent 
referred to, the disk 1 having peripheral re when out of the work, the guide preventing cesses or seats 4 to receive the buttends b' of 
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the blanks b, the sockets being backed by a 
portion 5 of the disk apertured at 6. (See 
dotted lines, Fig. 1.) Gripping-jaws are 
arranged to grip the butts of the blanks and 
hold them in the sockets, as in the before 
mentioned patent, the construction and op 
eration of the jaws being fully described and 
illustrated therein. The disk 2 is also pe 
play recessed at 7 to receive the tip ends 
of the blanks, and socket members are 
mounted on the disk to engage the ends of 
the blank and press their butts firmly against 
the back walls 5 of the sockets 4. 

Referring to Figs. 1 and 5, brackets S, hav 
ing each a hub 9, are bolted to the outer face 
of the disk, the hubs being opposite openings 
10 in the end walls 11 of the sockets 7, each 
hub having mounted therein a socket mem 
ber 12, provided with a concaved seat or 
socket 13 at its inner end and a head 14 at its 
outer end, a strong spring 15 acting to force 
the socket member inward. The inner ends 
of the members 12 are adapted to receive the 
tips of the blanks b, and when the springs are 
free to act they force the butts of the blanks 
firmly against the back walls 5. By making 
the seats 13 concaved the blanks are enablec 
to properly position themselves firmly and in 
coaxial alinement with the path of movement 
of the boring-tools. Said socket members 12 
are automatically retracted one by one to 
permit the blanks to be inserted in the sock 
ets of the disks 1 2, the machine being pro 
vided with a hopper 16 and a pusher 17, con 
structed and operated substantially as in the 
patent referred to and not of my invention. 
To retract the socket members, there is a 

segmental retractor 18, rigidly attached to a 
fixed part of the machine and beveled at its 
ends, the edge of the retractor being so lo 
cated that as the work-holder is rotated in 
the direction of arrow 19, Fig. 2, the lower 
beveled end enters between the head 14 of a 
member 12, and the advance of the work 
holder causes the retractor to draw outward 
the socket member then engaged until its 
inner end is out of the path of a blank being 
transferred by the pusher 17 to the work 
holder. 

In Fig. 1 the member 12, which is fully re 
tracted, is in readiness to permit the inser 
tion of a blank, and the beveled upper end 20 
of the retractor permits gradual return of said 
member 12 to operative position as the work 
holder makes its next advance. After the 
blanks have been drilled the socket members 
are again retracted one by one to release the 
blanks, a retractor 21 being mounted on the 
machine at the back of the work-holder, Fig. 
2, its beveled end 22 acting to gradually with 
draw a socket member from operative posi 
tion. Herein I have provided a starting 
drill or boring-tool and a finishing-drill to 
complete the hole or bore of the bobbin 
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blank is made by a realmer, so that three 
tools are employed and these tools act simul 
taneously on three blanks. The two blanks 
being drilled are subjected to increased end 
wise pressure to hold them firmly, and for 
this purpose a presser 23 is mounted on 
spring-controlled guides 24, Fig. 1, movable 
in bosses 25, formed on a bracket 26, fixedly 
secured on the machine, the presser being so 
placed as to bear against the heads 14 of the 
two socket members which are opposite the 
two drills. The force of the springs 15 is 
thereby augmented by the spring-plungers, 
and the blanks being drilled are held securely 
against endwise or rotative movement while 
being bored. 
The means for holding the work having 

been described, I will now describe the means 
for boring or drilling the holes in the blanks. 
A carriage 27, mounted to slide longitudi 
nally on a guideway 28 (see dotted lines, Fig. 
2) on the bed of the machine, is reciprocated 
by any suitable means and conveniently by 
mechanism such as shown in the patent here 
inbefore referred to, the machine-frame hav 
ing ears 29, Fig. 1, on which is fulcrumed a 
rocker-arm 64*, having its upper end 30 ar 
ranged to receive a screw-threaded rod 31, 
Figs. 1 and 3, operatively connected with the 
carriage, as in the patent hereinbefore men 
tioned. The carriage has attached to it a 
rearwardly - extended bracket 32, having 
bearings 33 for a shaft 34, having an at 
tached pulley 35 and a chuck 36, the shaft 
and chuck constituting a rotatable tool-car 
rier. Areamer R, Fig. 1, is held in the chuck 
36 and is rotated by or through the pulley 
35, as will be referred to hereinafter. The 
carriage 27 is provided with two sets of bear 
ings arranged in parallelism, one set, as 37, 
Fig. 1, supporting a shaft 3S, provided with a 
pulley 39, and a chuck 40, the latter holding 
a finishing-tool F, said chuck and shaft con 
stituting a tool-carrier for said tool. The 
reamer and finishing-tool shafts 34 and 38 
move toward and from the work-holder in 
unison with the carriage; but the starting 
tool or drill S, Fig. 1, which makes the initial 
hole or bore in the blank, has a peculiar 
movement in that it is first moved forward 
into engagement with the end of a blank and 
is temporarily arrested, after which it is posi 
tively moved forward to complete the feed 
movement of the starting-drill. During the 
temporary arrest of such drill it centers 
itself on the work, so that when the positive 
feed movement is taken up the drill will fol 
low a path coincident with the axis of the 
blank. 

Referring to Figs. 1, 3, and 4, the carriage 
has rigidly secured to it a stand 41, having 
alined bearings 4243, the former receiving a 
bushing 44 and the latter supporting a long 
sleeve-bearing 45. A shaft 46 is rotatably 
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bearing, the shaft having an elongated key 
way 47, with which coöperates a key 48 on 
the hub of a pulley 49, the pulley rotating on 
a bushing 50, interposed between the sleeve 
like bearing 45 and the interior of the pulley. 
A suitable washer 51 is preferably interposed 
between the bearing 44 and the adjacent end 
of the pulley. The shaft 46 has rigidly at 
tached to it annular enlargements or collars 
5253, the latter being set up by a nut 54, and 
a drill or tool holding chuck 55 is secured to 
the inner end of said shaft, the shaft 46 and 
the chuck 55 constituting a rotatable tool 
carrier for the starting tool or drill. 
The main frame of the machine at its left 

hand end is provided with a rigidly-attached 
upturned bracket 56, having a boss 57 to re 
ceive a stop 58, adjustably held in place by a 
set-screw 59, the stop being located in the 
path of movement of the shaft 46 and limit 
ing the outward movement of the shaft, or to 
the left, viewing Figs. 1, 3, and 4. When the 
carriage is on its retracting-stroke, the shaft 
is moved longitudinally with it until its 
outer end abuts against the stop 5S, and Such 
movement is usually due to the frictional 
contact between the shaft and the bearings 
44 45, though at times positive engagement 
of the outer end of the bearing 44 with the 
collar 52 will retract the shaft. 

It will be seen that the shaft has a limited 
longitudinal movement relatively to the car 
riage, and this relative movement enables 
me to impart the peculiar action to the start 
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ing-drill when the carriage is moving toward 
the work-that is to say, when the carriage 
begins its inward stroke, the tool running 
free, the shaft will move with the carriage be 
cause of frictional engagement between the 
shaft and its bearings until the point of the 
tool engages the end of the blank, and there 
upon the forward movement of the tool and 
shaft 46 is arrested, while the carriage con 
tinues to move inward until the right-hand 
end of the sleeve-like bearing 45 abuts 
against the enlargement 53, whereupon both 
shaft. and bearing will be moved in unison, 
the shaft and its attached drill then being 
fed forward positively to drill the initial hole 
in the blank. When the rotating tool is ar 
rested by the blank, it forms a centerfor itself 
during the time that the carriage is taking up 
the lost motion between itself and the drill 
carrying shaft 46, so that any tendency of 
the drill to drift or move away from the true 
axis of the blank is eliminated. The primary 
movement of the drill, therefore, is due to 
frictional engagement between the shaft 46 
and its bearings on the carriage, while the 
secondary or feed movement of the drill is 
positively effected. When the drill is re 
tracted from one blank preparatory to being 
moved forward into engagement with the 
next blank, there is a very decided tendency 
to vibration of the drill, particularly at its 
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point, and such vibration not only tends 
to crystallize the steel of the drill, but it 
also tends to set the point off center when 
brought up against the blank. To obviate 
these objections, the former of which causes 
frequent drill breakage and the second of 
which spoils blanks, I provide a guide to co 
operate with the starting-drill at or near its 
point when the latter is running free or out 
of the work. To this end a tubular guide 60 
is provided mounted on a fixed stand 61, 
suitably attached to the machine-frame, the 
guide being so arranged that the starting 
drill passes through it and freely rotates 
therein; but when the drill is out of the work 
the guide coöperates with the drill at or near 
its point and completely prevents vibration. 
The point of the drill is held by friction in the 
work as the carriage is retracted, the carriage 
then moving relative to the drill in the direc 
tion of its length, and when the bearing 
44 engages the collar 52 the drill will be 
withdrawn from the work, but the point of 
the drill is not drawn out of the guide. 
Hence there is no danger of breakage of the 
drill or other trouble, as would be the case 
if the drill were drawn out and then had 
to reënter the guide on the next forward 
stroke. Consequently when the drill is 
moved forward into engagement with the 
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95 work the drill-point is in accurate position to 
center itself properly. As the vibrations are 
prevented, the life of the drill is very greatly 
increased, and by combined action of the 
guide and the arrest of the drill permitting it 
to form a center in the work the number of 
improperly-drilled blanks is reduced to a 
minimum. 

In Figs. 1 and 3 the parts are shown after 
the positive feed movement of the drill has 
begun, while in Fig. 4 the parts are shown 
with the drill in position to center itself on 
the blank. No guide is necessary for the 
finishing-drill F, which is much longer than 
the starting tool or drill, as it enters a blank 
in which the starting-drill has already made 
the initial bore, the finishing-drill acting to 
bore the small part of the hole at the tip of the 
blank. 
The several tools are rotated by a single 

belt 62, Fig. 2, the belt passing around the 
pulley 49, thence over an idler 63, suitably 
supported on a stand 64, attached to the car 
riage, the belt passing downward from the 
idler 63, around the pulley 39 of the finishing 
drill, then up over a second idler 65, also 
mounted on the carriage, and finally down 
around the reamer - driving pulley 35 and 
back to the main overhead pulley. (Not 
shown.) The idlers serve to carry the belt 
well around the several tool-driving pulleys, 
and a single belt is utilized to rotate all of the 
tools in unison. 
My invention is not restricted to the par 

ticular construction and arrangement herein 
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shown and described, as the same may be 
modified or rearranged in various details 
without departing from the spirit and scope 
of my invention. 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is 

1. In a boring-machine, a holder for the 
blank, a rotatable tool-carrier, a boring-tool 
carried thereby, means to support and fric 
tionally coöperate with the tool-carrier and 
by such frictional coöperation move the tool 
carrier longitudinally to effect engagement 
of the tool and the end of the blank, to center 
the tool, and a device on the tool-carrier with 
which said means thereafter coöperates posi 
tively, to effect feed of the tool by such posi 
tive coöperation. 

2. In a boring-machine, a holder for the 
blank, a rotatable tool-carrier, a boring-tool 
carried thereby coaxial with the blank and 
movable longitudinally thereof, and means 
supporting the tool-carrier and movable with 
and also relatively to the same, to first move 
said tool-carrier and bring the tool into en 
gagement with the blank, to center the tool, 
and after a predetermined movement of said 
means longitudinally relatively to the tool 
carrier to resume control thereof and posi 
tively continue the longitudinal movement 
of the tool-carrier and tool, to feed the latter 
into the blank. 

3. In a bobbin-boring machine, a holder 
for the blank, a boring-tool, a rotating tool 
carrier, means to effect frictional engagement 
there with, and move the tool against the end 
of the blank to center the tool, means to pro 
vide positive engagement with the tool-car 
rier thereafter, to positively feed the tool and 
bore the blank, and a fixed guide for and ad 
jacent the point of the tool when the latter is 
running free. 

4. In a bobbin-boring machine, a holder 
for the blank, a tool-carrier having annular 
enlargements thereon, a boring-tool on the 
carrier, bearings in which the latter is rotata 
ble and also movable longitudinally, a recip 
rocating carriage in which the bearings are 
mounted, and means to rotate the tool-car 
rier movement of the carriage toward the 
blank first causing friction-induced move 
ment of the tool-carrier with its bearings un 
til the tool engages the blank, the bearings 
thereafter moving into engagement with one 
of the enlargements on the tool-carrier, to 
positively move the latter forward and effect 
feed of the tool. 

5. In a boring-machine, a reciprocating car 
riage, a plurality of rotating tools mounted 
thereon, one of the tools being movable lon 
gitudinally with and also relatively to the car 
riage, means to move that one of the tools 
with the carriage into engagement with the 
work, to center the tool, means to act upon 
the said tool after an interval of rest thereof, 
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to again move it with the carriage and effect 
positive feed of the tool, and a work-holder 
to present the work successively to the ac 
tion of the several tools. 

6. In a bobbin-boring machine, a recipro 
cating carriage, a starting and a finishing 
drill mounted thereon, a reamer also mounted 
on the carriage, means to rotate said drills 
andreamer, an intermittingly-movable work 
holder to present blanks in succession oppo 
site the drills and realmer, means to permit 
limited longitudinal movement of the start 
ing-drill relatively to the carriage, whereby 
said drill is moved into engagement with the 
blank and temporarily stopped thereby, and 
means whereby said drill is thereafter posi 
tively moved forward with the carriage to ef 
fect feed of said drill. 

7. In a bobbin-boring machine, a recipro 
cating carriage, a starting-drill and a finish 
ing-drill of greater length mounted thereon, 
means to rotate them, a work-holder to pre 
sent blanks to be drilled, a fixed guide to co 
operate with the shorter, starting-drill, and 
prevent vibration of the point thereof when 
out of the work, and means connecting the 
starting-drill and the carriage to reciprocate 
the said drill by the carriage but with a stroke 
of less amplitude. 

S. In a bobbin-boring machine, an inter 
mittingly-movable blank-holder to present 
the blanks one by one in position to be bored, 
a carriage movable toward and from the 
blank-holder, a rotatable drill mounted on 
the carriage, and a lost-motion connection 
between said carriage and drill, whereby af 
ter the drillis brought into engagement with 
the work the carriage continues its move 
ment a predetermined distance and then posi 
tively moves the drill in unison to effect feed 
of the drill. 

9. In a bobbin-boring machine, a holder 
for the blank to be bored, a carriage movable 
toward and from the holder, a rotatable drill 
mounted on the carriage, a friction connec 
tion between the drill and the carriage, and 
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means providing a positive engagement be 
tween the drill and carriage, whereby the 
drill is first moved longitudinally against the 
end of the blank by or through the friction 
connection, and afterward by the means pro 
viding the positive engagement, to effect 
thereby feed of the drill. 

10. In a boring-machine, a reciprocating 
carriage, a plurality of tools rotatably 
mounted thereon, means to rotate said tools, 
an intermittingly-movable work-holder to 
present blanks in succession opposite the 
tools, means to permit limited longitudinal 
movement of one of said tools relatively to 
the carriage, whereby said tool is moved into 
engagement with the blank and temporarily 
stopped thereby, and means to thereafter 
positively move said tool forward with the 
carriage to effect feed of the tool. 
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11. In a boring-machine, a reciprocating 
carriage, a plurality of tools rotatably 
mounted thereon and of different lengths, an 
intermittingly-movable work-holder to pre 
sent blanks in succession opposite the tools, a 
fixed guide to coöperate with the short tool 
and prevent vibration of the point thereof, 
and means connecting the said tool and the 
carriage, whereby the tool is reciprocated by 
the carriage, but with a stroke of less ampli 
tude to maintain said tool within the guide 
throughout the reciprocation of the carriage. 

12. In a boring-machine, a rotatable drill, 
its shaft, a reciprocating carriage on which 
the shaft is mounted and relatively to which 
it is movable longitudinally, and a fixed 

5 

guide to coöperate with the point of the drill 
and prevent vibration thereof when out of 
the work, said drill being held by friction in 
the work when the carriage is retracted until 2C) 

the relative movement between the carriage . 
and drill is taken up, the point of the drill re 
maining in the Site when the drillis fully re 
tracted. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

FRANK H. FRENCH. 
Witnesses: 

FRANK. J. DUTCHER, 
CLARE. H. DRAPER. 
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