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UNITED STATES

PATENT OFFICE.

BENJAMIN F. WHEELER, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO JAMES
BARRETT, TRUSTEE, OF SAME PLACE.

SCREW-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No, 499,070, dated June 6, 1893,
Application filed April 1,1892, Serial No, 427,376, - (No model.) -

To all whom it may concern:

Be it known that I, BENJAMIN F. WHEELER,
of Boston, in the ecounty of Suffolk and State
of Massachusetts, have invented certain new

5 and useful Improvements in Screw-Making
Machines, of which the following, taken in
connection with the accompanying drawings,
is a specification.

My invention relates to screw making ma-

10 chines and it consists in certain novel fea-
tures of construction, arrangement and com-
bination of parts which will be readily under-
stood by reference to the description of the
accompanying drawings and to the claims

15 hereinafter given and in which my invention
is clearly pointed out.

Figure 1 of the drawings is a front eleva-
tion of a machine embodying my invention.
Fig. 2 is an elevation of the same looking at

20 the right band end of Fig. 1.. Fig.3is anele-
vation of the opposite end. Fig. 4is a verti-
cal transverse section on line 1, 1, on Fig. 1
and looking toward the rightof said figure,
TFig. 5 is a similar section on line 2, 2, on Fig.

25 1 looking in the same direction. Fig. 6 is a
vertical longitudinal section through the axes
of two of the work carrying spindles and
their earrying cylinder. Figs.7,8, and 9are
respectively a plan, an end elevation and a

30 longitudinal section of the tool holding car-
riage. Fig. 10 is a plan of the shipper slides
for operating the rod clamping and feeding
mechanisms.

In the drawings A is the bed of the machine

35 supported upon the legs A’ A’ which may be
stepped in a shallow pan for catehing the sur-
plus oil in the usual manner, which pan may
be supported upon suitable legs or a bench
at the desired height in a well known manner.

40 DBisacam shaft mounted in bearings on
the legs A’ and having secured upon its right
hand end . the worm wheel C with which the
worm C’ on the shaft C*engages to impart to
said eam shaft a rotary motion, said shaft C?

45 having secured upon its rear end the pulley
C? by which and a suitable belt, not shown,
rotary motion is imparted to said shaft C?

D is a housing bolted to the bed A and hav-
ing a removable cap D’ secured thereto, within

50 which is mounted, so as to be revoluble there-
in, the spindle carrying eylinder I having

secured thereon atitsleft hand end the ratchet
wheel b, and has loosely mounted upon a hub
projecting therefrom the ring ¢ to-whieh is
pivoted the pawl ¢’ in position to engagoe with 55

.the teeth of said ratchet wheel b as shown in

Fig. 8. A lever d is fulerumed on the stand
d’ and has mounted on a stud set therein a

‘truck d? which fits into and is acted upon by

the cam path d®formed in theside of the cam 6o
disk I mounted upon the shaft B, said path
and truck being shown only in dotted lines

in Fig. 3, the movable end of said lever d be-
ing connected by the link @ to the arm ¢?
projecting from the ring ¢ as shown in said 65
Fig. 3.

The ratchet wheel b has formed therein in
close proximity to the shoulder of each tooth
a detent notch ¢ see Fig. 8, with which the
movable end of the horizontal arm of the yo
elbow lever e engages to lock the eylinder E
after each intermittent movement of said cyl-
inder about its axis, said locking lever being
pressed into engagement with said detent
noteh by the spring ¢* shown in Fig. 6; andis 75
disengaged therefrom by the eam projecting
€ on the right hand side of the cam disk ¥
as shown in dotted lines in Figs, 1 and 3.

G is a shaft mounted in bearings in the
cylinder E and the stand G’ and having 8o
loosely mounted thereon the pulleys H and
H’ constructed and arranged to be revolved
in opposite directions by means of an open
belt leading from an overhead counter-shaft
to one of said pulleysand a crossed belt lead- 85
ing from said ‘counter-shaft to the other of
said pulleys. - Hach of the pulleys H and H’
is provided with afriction cluteh constructed
and arranged in any well known manner to
be thrown into or out of action by an endwise go
movement of the tapered ended sleeve I?
mounted upon said shaft G between said pul-
leys so as to be movable endwise thereon and
revoluble therewith, said endwise movement
of the sleeve H* being produced by the ac- 95
tion of the cam I® upon the lever f mounted
upon the rocker shaft f’/ which has secured
thereon the forked stripper lever /2 the forked
end of which engages with the annular groove
¢ in said sleeve all as shown in Fig. 1. 100

The cylinder E has mounted in suitabie

‘bearings formed therein a plurality of hollow
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spindles A, four being shown in the drawings,
but a greater or less number may be used if
desired for any special class of work, said
hollow spindles or sleeves h being so fitted to
said cylinder that they are freeto be revolved
therein but cannot be moved endwise there-
in, and each spindle has firmly secured there-
on a spur gear wheel < the teeth of which are
engaged by the teeth of asimilar gear wheel

4’ secured upon the shaft G as a means of im-

parting a rotary motion to all of said spindles
at the same time and at a uniform speed, all
as shown in Figs.4and 6.

Each sleeve or spindle 7 has secured to its
inner end thé frusto-conical nose piece 2’ the
bore of which is also made conical to receive
the split collet h® constructed and arranged
to be moved toward the smaller end of said
nose piece by the sleeve j and thus grip the
metalrod % from which thescrews are to be eut,
said sleeve j being moved toward the right of
Figs. 1 and 6, to contraect said collet by the ac-
tion of the frusto conical hub 5’ upon the elbow
levers j° 7° pivoted upon tbe collar j* carried
by the sleeve or spindle h. The hub j is
mounted upon the sleeve i and is moved end-
wise thereon at the proper time by the ship-
per stand 7 having set in its under side the
stud I’ carrying at its lower end the truck 2
which fits into and is acted upon by the cam
path 2 in the periphery of the cam cylinder
I firmly secured upon the shaft B as shown.
Within the sleeve j is fitted so as to be mov-
able endwise therein the sleeve m the inner
end of which is split, slightly compressed and
then tempered, said sleeve being made of fine
spring steel, so as to grip the rod % at its in-
ner end, and has firmly secured upon its outer
end the circumferentially grooved collar m’
which when.in its lowermost position engages
with the upper end of the arm of the shipper
slide m? having set in its under side the stud
m? carrying at its lower end a truck m* with
which the cam lugsn and n’ secured upon the
periphery of the cam cylinder I alternately
engage to impart to said sleeve an intermit-
tent reciprocation for the purpose of feeding
the rod of metal through the spindle the dis-
tance required for forming a new screw after
oné has been cut therefrom.

The construetion and make up of the sev-
eral spindles and the devices for gripping the
wire or rod from which the screws are to be

" formed is old and not of my invention.

55
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J is a tool earrying head mounted upon the
intermediate plate J’, so as to be adjustable
thereon in the direction of the length of the
shaft G, and to be firmly clamped thereto by
the bolt o, said head having secured therein
as many tools as there are spindles ecarried
by the cylinder E. The plate J’ is fitted to
a dovetailed guideway in the base-plate J?,
so as to be freely movable endwise therein,
and said base-plate J? is pivoted to the bed
A, and is adjustably secured thereto by the
bolts o’ 0o’ o', which pass through eurved slots
in said plate and are screwed into the bed A

as shown in Figs. 1, 7, 8,and 9. The plate J’
has set in its under side the stud p which pro-
jeets through the slot p’ cut through the plate
Jandcarriesatits lowerend the truck p*which
isacted upon by a suitable cam K, which may
be provided with the path ¢ asshown, or have
cam- lugs or projections detachably secured
thereon in the same manner as the lugs are
secured on the cam cylinder I

L is a plate or bar secured upon thebed A
just to the right of the housing D and having
formed in its upper side a dovetailed groove
or guideway extending transversely of said
bed and having fitted therein so as to be mov-
able therein, transversely of said bed, the
plate or bar I, which has formed in its upper
side a T-shaped groove r extending irans-

versely thereof,in which is adjustably mount-

ed the tool post 1? provided with a slot to re-
ceive the cutting off tool #’/, which is secured
in position therein by means of the collar 72,
the threaded sleeve 7% and the set-screw +¢,
all in a well known manner. The bar L’ is
connected by the link s to the upper end of
the two armed lever s’ which is fuleramed on
the bed A and carries, at the free end of its
lever arm a truck ¢ which fits into, and is
acted upon by, the path v in the side of the
cam disk M to move said cutting off tool to-
ward and from the center of shaft G for cut-
ting off the screw after it has been turned
and threaded.

As it is designed to form serews from rods
some eight or ten feet long and as four or
more rods are in the machine and being acted
upon at the same time, and as they are inter-
mittently rotated about the axis of the eylin-
der E and also about their own axes it is nec-
essary that the outer ends of said rods should
be supported so as to keep them parallel with
eachother. To thisendIserew intothe outer
end of the cylinder E between the spindles &
a plurality of rods «’ corresponding in num-
ber to the number of spindles in said cylin-
der, the outer ends of which rods are secured
in a disk N provided with-a plarality of holes
in line with said spindles and of a size to al-
low the free passage of the rod % and form a
bearing therefor. The periphery of said disk
N is fitted to a bearing in the stand N’ the
upper end of which surrounds and incloses
aboutonehalf the circumference of said disk.

N?is a second disk fitted upon the rods «’
about midway between the disk N and the
cylinder E and provided with holes for the
passage of the rods & the same as described
for the disk N, said disk N*® serving to sup-
port the ends of the rods & after they have
been withdrawn from the disk N.

The tool carrying head J has set therein,
at v, a tool for rough turning the shank of a
serew on the end of the rod presented there-
to, at v”, a tool for finishing the turning of
said shank to the desired size, at v? a thread
forming die, and at ©® a tube to inclose said
threaded screw, and receive it when severed
from the rod by the cutting off tool 7.
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The shaft B revolves when in operation in
the direction indicated by the arrow on Fig.
4, and the shaft G revolves in the direction
indicated by the arrow on Fig. 5 when the
pulley H isin engagement with the clutch as
shown in Fig. 1, and in the opposite direction

when the pulley I’ is .in engagement with-

the clutch. ,
Theoperation of myinvention is as follows:
The rods & % having been inserted through

the holes in the disks N and N? and into and-

through the sleeves m m and the collets h2so
as to be firmly clamped at their inner ends
by the said collets, and -the several parts of
the machine being in the positions shown in
the drawings, if power is applied to the pul-
leys C?and H to cause the shafts B and G to
be revolved at the proper relative speeds, the
cam projection € disengages: the locking . le-

ver ¢’ from engagement with the detentnoteh.

e, when the cam path d® acting upon the
truck d? vibrates the lever d and causes a
movement of the ring ¢, pawl¢’, ratchet wheel
b, and cylinder E about the axis of the shaft
G in the direction indicated by the arrow on
Fig. 3 a distance equal to the angular dis-
tance between two of the rod.carrying spin-
dles. 'When this motion i§ completed the le-
ver ¢’ is immediately pressed into a detent
notch e to lock said eylinder against further
movement about. its axis until the shaft B
has completed its revolution. This rotation
of the cylinder E causes the spindle on the
front side of said ceylinder or in the same
horizontal plane as and in front of the shaft
G to be moved, with the rod carried thereby,
in a position directly below the shaft G and
in axial line with the tool for rough turning
the shank of the screw to be formed there-
from: When this is done the cam path ¥ in
the cam eylinder I, acting upon the shipper],
through thestud I’ and truck 22, moves the coni-
cal hub j/, with which said shipper is for the
time being engaged, toward the ecylinder E to
release the pressure of the levers 52 /2 npon the
outer end of the sleeve or tubey, and thus re-
lieve the pressure of the collet /? upon the
rod &, whén the cam block n comesin contact
with the truck m*on the stud m?and through
it moves the shipper m? toward the cylinder
E thereby moving the sleeve m and the rod
k contained therein and gripped thereby, in
the same direction a distance equal to the
length of the screw to be made. When the
feeding of the rod is completed the path 2
acting through the shipper ! moves the coni-
cal hub 7’ toward the left of Fig. 1, thereby
moving the sleeve j and collet 7? toward the
right and causing said collet to firmly grip
said rod & and hold it against the pressure
of the tools in the tool head, when it is fed
toward said rods to cause said tools to per-
form the different operations thereon. The
path ¢ in the cam eylinder K now begins to
act upon the tool head J through the medium
of the truck p?% the stud p and the plate J” to
move said head toward the eylinder, the tool

v, during such’ movement acting upon the
lowermost rod % to rough turn the shank of a
screw thereon, to tool ¢+, acting upon a rod &
at the rear of the shaft G to finish the sizing
of the shank of a serew previously rough
turned the tool v? cutting a thread upon a rod
k-directly above said shaft G, and the tool v3
passing over the threaded screw on the end
of therod %k directly in front of said shaft and
at the same time the tool  is being fed toward

-said shaft G to cut a threaded screw from said

last mentioned rod /& by the action of the path
2 upon the lever s’.

- The operations described in the last para-
graph take place in the order named except

.that in commencing work with a series of

fresh rods supplied to the series of spindles

'no tool carried by the tool head except the

roughing tool would perform any work at the
first movement of the tool head toward the
cylinder E because only the lower rod % would
be projecting beyond the end of the spindle
nose i’ any farther than just sufficient to al-
low the tool r to cut the ends of the front rod
to the desired smooth slightly rounded shape.
At the second movement of the tool head to-
ward said cylinder the rod that has previ-
ously had a screw shank roughly turned there-
on is at the rear of the shaft G, another rod
has been moved from in front of said shaft to
a position beneath it, bringing the groove on
the conical hub j/, surrounding the spindle in

which said rod is supported, into engagement

with the shipper arm [, and the groove of the
collar m’ into engagement with the shipper
arm m*? and said rod has been moved toward
the tool head a distance equal to the length
of the serew to be made, and the tools v and
v’ aet at the same time upon said two rods to
rough turn the shank of a screw upon one
and finish the turning to size a screw shank
upon the other rod. At the third forward
movement of the tool head a screw shank is
rough turned on one rod, asecond serew shank
turned to size on another rod, a third screw
shank is threaded on another rod, and the

fourth rod has its end cut off, and at the

fourth and each subsequent forward move-
ment of said tool head a completed screw is
eut from the rod in front of the shaft G and
deposited in the tube +% A shank is rough
turned on another rod, a shank is turned to
size on a third rod and a screw is threaded on’
a fourth rod, until the rods are all worked into
screws. Whenthetool head hasarrived at the
extreme of its forward movement the path of
the cam H?®acting upon the lever f moves the
clutch sleeve H* toward the right of Tig. 1
thus releasing the pulley IX from the clutch
and causing the pulley 1’ to engage the cluteh
and reverse the motion of the spindles at the
same time that the cam path g acts to move the
tool head toward the right of Fig. 1 or away
from the spindles to dis-engage the tools from
the rods, so that said rods with the spindles
and the cylinder carrying the same may be
moved .about the axis of said eylinder to
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change the positions of the rods % relative to
the screw forming tools after the completion
of each screw.

It will be seen that by the use of my inven-
tion a great advantage will be obtained over
the screw making machines now in use in that
a serew is completed at every forward move-
ment of the tool head while with the machines
now in use the several tools which perform
the various operations of rough turning fin-
ish turning, threading and cutting off have
to act in succession upon the same screw and
as a consequence a very much longer time is
required to finish a screw than is required
with my machine.

In the case of using the same machine for
making screws of different lengths, the cam
lugs or plates n and #’, on the cam cylinder
I, have to be removed and others of different
lengths of throws substituted therefor,and a
similar change must be effected in regard to
the cam X, when it is desired to change the
length of screw to be made,in order that the
desired length of rod may be fed out of the
spindle, and that the tool head shall have im-
parted to it the requisite length of reciproca-
tion to form the desired length of screw shank
upon the inner end of said rod.

It will be observed that the provision of
the adjustable bed 7% having guides between
which the tool-head j reciprocates, and adapt-
ed to be adjusted so as to either make said
guides parallel with or at an angle to the axis
of the e¢ylinder d’, and the provision of means
for positively securing the bed j* at any posi-
tion to which it may be adjusted, enable the
tool-head j? to travel, when desired, in a path
at an angle to the axes of the cylinder and
spindles, so that, by providing the tool-head
with suitable tools for taper turning, they
may be caused to produce tapering pins or
other articles of tapering form. It should be
borne in mind, however, that the hollow mills
or box tools shown in the drawings will not
be used when the tool-head is reciprocated
in a path at an angle to the axes of the spin-
dles.

I claim—

1. In a screw-making machine, the combi-
nation of a rotatable cylinder carrying a pla-
rality of hollowspindles each adapted to grasp
a rod or blank, mechanism for rotating said
cylinder step by step, mechanism for locking
the cylinder after each step or partial rota-
tion, rod-feeding devices longitudinally mov-
able relatively to said spindles, a shipper-
slide such as m?movable on a fixed guide and
arranged to engage each of the feeding de-
vices ata given point, each feeding device and
the accompanying spindle being presented

499,070

in succession to the shipper-slide, mechanism
for reciprocating said slide to cause it to al-
ternately project and retract the feeding de-
vice engaged therewith, a non-rotating tool-
head carrying a series of operating tools and
movable toward and from the eylinder, mech-
anism for reciprocating said tool-head to al-
ternately. project and retract its operating
tools, a cutting-off tool movable in a fixed
path or guide at right angles to the axes of
the ¢ylinder and arranged to act on each rod
in succession, and mechanism for reciprocat-
ing said cutting-off tool, as set forth.
2. In a'screw-making machine, the combi-
nation of a rotatable eylinder carrying a plu-
rality of hollow spindles each adapted to grasp
a rod or blank and each provided with a rod-
feeding device, mechanism for rotating said
cylinder step by step, devices for locking the
cylinder after each step, mechanism for op-
erating the feeding devices successively while
the eylinder is loc¢ked, a non-rotating tool-
head movable toward and from the cylinder,
a guide for said tool-head adapted to be so ad-
justed as to direct the tool-head in a path at
an angle to the axis of the cylinder’and thus
cause one or more of the operating tools to
make a taper cut, and mechanism for recip-
rocating said tool-head, as set forth.

3. In a screw-making machine, the combi-
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nation of an intermittently rotating eylinder, .

a plurality of hollow spindles mounted in
bearings in said cylinder at equal distances
from each other and from theaxis of said eyl-
inder and each provided with elamping mech-
anism for holding a metal rod and feeding it
endwise therein, a tool-head, a bed pivotally
connected with the supporting-frame of the
machine and provided with guides for said
tool-head, said bed being adapted to be ad-
justed to give said guides any desired angle
with relation to the axis of the cylinder,
means for positively securing the bed in any
position to which it may be adjusted, mech-
anism for reciprocating the tool-head on said
bed, a plurality of operating tools set in or
carried by said tool-head, means having pro-
vision for intermittently moving said spin-
dle-carrying cylinder around its axis, means
having provision for locking said eylinder in
position, and mechanism for rotating all of
said spindles in unison, as set forth.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, on this 80th day of
March, A. D. 1892,

BENJAMIN F. WHEELER.

Witnesses: .

N. C. LOMBARD,
IRENE FRECHETTE.
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