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TUNITED STATES PATENT OFFICE.

. ALBERT L. MUNSON,

OF NEW YORK, N. Y., ASSIGNOR TO SAMUEL T. W.
SANFORD AND WILSON PETERSON,

OF SAME PLACE.

IMPROVEMENT IN WOOD-SCREW MACHINES.

Specification forming part of Letters Patent No. 194,208, dated August 14, 1877 ; application filed
April 27, 1877,

To all whom it may concern :

Be it known that I, ALBERT L. MUNSON,
of the city; county, and State of New York,
have invented certain new and useful Im-
provements in Automatic Screw-Machines for
the Manufacture of Wood-Screws, of which
the following is a full, clear, and exact de-
scription.

This invention relates to that class of ma-
chines organized for and adapted to the manu-
facture of wood-serews of all descriptions.

In the present invention the machine is en-
tirely automatic in its functions and opera-
tions, and produces the completely-finished
screw in the one combined machine, It is
also so constructed and arranged that its op-
erating parts can be adjusted to manufacture
all of the various sizes and varieties of screws
of the class commercially known as “ wood-
serews.”

While this organized machine is partica-
larly designed for the manufacture of the
wood-screw shown and described. in Letters
Patent No. 161,390, of March 30, 1875, and re-
issues thereof, Nos. 6,729 and 6,730, of Novem-
ber 9, 1875, issued to the New York Screw
Oompan/y as assignees of Allan Cummings, of
New York  ecity, said- wood-screw being pro-
vided in the center of its head with an angu-
lar cavity in lieu of the usual slot, or with an
angular cavity in addition to the usual slot, it
is at the same time capable of making the
ordinary wood-screw of commerce, provided
with a slot or nick milled or sawed across the
face of its head; also, a serew having cen-
trally in its head a round or conical cavity,
either in connection with or withount the usual
slot' or nick,  All of these various forms of
serews are finished up with a tapering screw-
thread, which terminates in a gimlet-point, as
is usual in the case of the ordinary and well-
known wood-screw. ‘

The machine is perfectly automatic in its
operations, and its organization consists in
the combination of various novel devices,
whereby the said screws are rapidly produced
in a p cfeet manner from a coil of, or any con-
tinuous supply of, wire. This wire, of the
proper gage to form the screw, is fed forward
intermittingly the necessary length or dis-

tance to form a screw-blank by means of a
feeding-dog, which eclutches and draws it a
specified distance through a straightening .
device, and delivers it to the action of the
heaﬁnng -dies, which are arranged in a peculiar
“form of power-press. By the action of such
dies and power-press the usual form of coni-

cal head is then formed upon the end of the
wire by upsetting the metal into the conical
recess formed in the face of the dies for that
purpose. The blank npon which the conical
head is formed is severed from the wire by
the action of the dies when closing upon the
wire, previous to the formation of the head.

The headed blank thus formed is dropped
through the press from the dies as they are
opened upon an oscillating shelf or table ar-
ranged to receive it. This oscillating table
alternately throws the blanks to the right or
left, or either way, as may be- desired, to a
slotted carrying-trough, which conveysthem to
the action of the other parts of the machine—
on the right and left of the heading-press in
the case of a double machine, or to: the right
or left alone in case of a single machine. The
headed screw-blanks are, in turn, delivered
first to the action of the first shaving and the
drilling devices, the drilling apparatus con-
sisting of a reciprocating rotating drill, and a
rotating cluteh or clamping device, which re-
ceives, seizes, and holds the screw-blank while
the shaving and drilling takes place. The ro-
tating clutch and the drill are revolved in oppo-
site directions, which arrangement facilitates
the drilling and shaving operations.

The process of drilling and shaving being
completed, the screw-blank is released from
the grasp of the rotating cluteh, and with-
drawn therefrom by a suitable device, on which
it rests, and from which it is seized by the
first jaws of a transferring device, which con-
veys each blank in turn, by means of a series
of grasping-jaws, to the various other opera-
tions in the machine, until it reaches the final
operation of thread-cutting. This transferring
device has a series of adjustable jaws, which
are given a series .of distinet movements, as
follows: The jaws are first opened when they
rise from their bed to grasp the blanks; they
are then moved to the left a fixed distance,
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then down, carrying the.blanks into suitable
seats in the frames prepared to receive them,
the jaws opening as they descend, thus leav-
ing the blanks in the .seats as the jaws fall
below them. A movement to the right then
takes place until their first position is reached,
when they again riseand seize upon the blanks,
and the previous movements are repeated.
This operation transfers the blanks one seat
to the left at each- movement to the left, and
it will be seen that a number of blanks are
thus being continuously carried to the various
operating parts of the machine.

The blank is transferred from the drilling
and shaving apparatus to the punching or to
the punching and slotting devices, as the case
may be. v

The transferrer delivers the blank into the
Jjaws of a small power-press, which seizes up-
on and holds the blank. firmly in its position,
the conical head projecting beyond the face of
the press. An angular punch is then, by
means of suitable devices, forced into the
round hole previously drilled in the blank-
head. This action results in displacing the
metal and forcing it down into the bottom of
the hole, thus giving it the shape of the punech.
The punch is then retired, and the slot, if the
screw-head is to have the two combined, is
milled or sawed across the face of the head of
the blank by a snitably-arranged device. This
slot will be cut parallel with the squared hole,
as the press holds the blank rigidly natil the
two operations are completed.

The blank is then released and transferred
to the device for reshaving the face and rear
of the head, which removes any and all burr
or irregularity left by the action of the punch
or saw in the previous operations. ’

The blank is next transferred to the thread-
cutting devices, where the final and finishing
process of cutting the tapering thread is com-
pleted.

All of these various devices, the details of
their construction, application, combination,
.and operation will hereinafter be fully pointed
out and described.

In the drawings, which form an essential
part of this specification, Figure 1 represents
a plan view of the heading-press and its vari-
ous attachments. Tig. 2 represents a plan
view of the serew-machine proper. Fig.3isa
left-hand end view of the machine as a whole,
Fig. 4 isaright-hand end view of the heading-
press. Fig.5 is a plan view of part of the
heading-press, showing the operation of the
various dies, upsetting-punch,and stop. Fig.
6 is an end elevation of one of the dies and its
seat. Fig. 7is a front elevation of the same.
Fig.8isalongitudinal sectional elevation of the
heading-press. Fig.9is also a plan viewofthe
heading - press, showing the various attach-
ments thereto for delivering the headed blanks
to the drilling and shaving apparatus. ,Fig.10
is a cross-section of the same. Fig.103isan en-
larged view, showing the relations between the
carrying - trough, dividing or separating fin-
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gers, guide-rests, drill, &e., at the time of de-
litering a screw-blank tothe action of the drill.
Fig. 11 is a detached plan view of the appara-
tus for operating the oscillating table. Fig.
12 is also a detailed view of the same. Fig.
13 is a detached elevation of the drilling ap-
paratus. Fig. 14 is a frout elevation of the
guides for the levers whir™ operate the drill-
ing and shaving apparatusr Fig. 15 is a plan
view of the transferring apparatus. Fig, 16
is a longitudinal seectional elevation of the
same. Fig. 17 is a cross-section of the same,
taken on line 291 in Fig. 16. Fig. 18 is alsoa
cross-section of the same, taken on line 292
in Iig. 16. Tig. 19 is an enlarged transverse
section of the transferring apparatus and its
operating-levers. Fig.20isan enlarged longi-
tudinal section of the transferring apparatus,
showing the operating parts in detail. Fig.
21is a detaclied enlarged view of the trans-
ferring-jaws removed from the casing. Fig.
22 is also an enlurged view of the same, hav-
ing a portion of the carrying-frames removed.
Fig. 23 is a eross-section of the same, taken
online 75 in Figs. 21 and 22. TFig. 24 isaside
elevation of the punching and slotting devices.
Fig. 25 is a side elevation of the reshaving ap-
paratus and its various operating parts. Figs.
26 and 27 are detached views of the reshaving
apparatus, showing the details of its opera-
tion. Fig. 28 is a front view, partly in sec-
tion, taken on the line 290 in Fig. 26. Fig.
29 is an enlarged detached plan view of the
screw-threading apparatus. Fig. 30 is a front
elevation of the screw-threading apparatus.
Fig. 31is a detached sectional view of the cam
and levers which govern the. longitudinal
movement of the serew-thread -cutters. Fig.
32 is a detached side view of the same. TRig.
33 is a longitudinal sectional elevation taken
centrally through one of the screw-threading
devices and its adjuncts. Fig. 34 is a side ele-
vation of the same. Fig. 35 is a front view,
partly in section, similar to that shown in Fig,
31, but showing the double apparatus. Fig,
36 is a sectional elevation, showing the ar-
rangement of gearing for driving the various
parts of the screw-threaders. Fig. 37 is a de-
tached view, showing the method of driving,
by a step-by-step motion, the eams and levers
that control the devices for tapering the blank
while the screw-thread is being eut thereon.
Fig. 38 is a detached view of the cam ar-
ranged for governing the thread-cutters dur-
ing the process of thread-cutting.. Fig. 39 is
a plan view, showing the entire combination
of devices aggregated as a whole. This draw-
ing, owing to the closeness of the lines, is not
lettered, all its various parts being designat-
ed in'detail in the various detached views,

The same letters of reference found in the
various drawings will indicate and locate
corresponding parts.

The machine which is illustrated in the
drawings consists, as previously stated, of a
combination or union of various instrumen-
talities or apparatus, each one of which per-
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forms its functionsand operation in rotation—
that is to say, the serew-blank is first formed
by one operation, and thence carried from one
apparatus to the other by means of a suitable

and peculiarly- constructed transferring de-

viee, until it is finally discharged froin the
machine in the for 1 of a perfect and finished
serew, Ho

In. the constrution of the machine the
heading-press may be located between two
screw-machines, delivering the blanks: alter-
nately to the right and left to such machines,
or one: screw-machine alone may be used.
Both of these arrangements are shown in the
drawings and will be fully described. TIn some
cases the machine may be divided into two
parts, the screw-machine proper forming one,
and the heading-press the other. This is a
matter of convenience in manufacture, and the
common practice in the present manufacture
of screws. I therefors propose to use the
machine in the various forms as stated, all of
which will be fally detailed in this speecifica-
tion.

In describing the construction and opera-
tion of this machine, the various devices and
apparatus forming the complete organized
machine will be taken up consecutively and
described in detail, showing both their exact
operation as a part of the union, and as used
when detached therefrom,

The heading-press consists of certain de-
vices arranged to deliver the wire from which
the screw:-blank is to be formed to the ac-
tion of suitably-arranged dies, which sever the
wire, and, upon the forward end of the por-
tion severed, form the usual conical head by
upsetting ; of a device for gaging the length
of the blank to be cut from the wire. It has
also attached a device for straightening the
wire, and feeding it at the same time to the
forming and cutting dies ; also with a receiving
and delivering table arranged beneath the dies
to catch the severed blank as it falls there-

_from, this table being arranged to tip alter-
"nately to the right and left, delivering a blank
each time into an inclined slotted conveying-
trough which conveys the blanks and de-
livers them tfo the screw-machine proper for
its action thereon. This arrangement is
used only in case the machine is a double
one. In case a single machine is used, the
oscillating table would be detached or omit-
ted,:and the headed blanks discharged di-
rectly from the press into the conveying-
trough. In case the heading-press is entirely
detached from the screw-machine, and simply
used as a means of heading the blanks, the
blanks may be fed into a hopper, and thence
conveyed by the same form of carrying-trough
to the screw-machine. The heading-press
illustrated is, in all its operating parts, made
adjustable, so that it may be used to manipu-
late any gage of wire and turn out headed
blanks of various lengths and sizes.’

The entire combined machine is shown as a
whole in Fig. 39; but, owing to the complex

and compact character of the drawing and the
closeness of the lines, this view is unlettered.
It is also shown in enlarged views in Figs. 1
and 2, in which the heading-press and the
serew-machine proper are separately shown.

In the description of the heading-press par-
ticular attention is directed to the view shown
in Figs. 1 and 3 to 12, both ineclusive.

A designates the bed of the entire machine,
upon which is arranged all of the various devi-
ces composing.itsorganization. B are the legs
and frame apon which the bed A is supported;
they also serve as the frame in which certain
shafts are mounted, carrying pulleys from
which power is ecommunicated, by means of
belts, to certain parts of the machine.

Al designates the frame and bed of the
heading-press, in which are arranged and op-
erated the forming and cutting-dies, punches,
and stops, by means of which the wire is ma-
nipulated into shape. To this bed and frame
the wire straightening and feeding devices are

 attached; likewise the oscillating table and

its operating ‘parts. The bed Al is also pro-
vided with sunitable legs, by means of which
it is securely bolted to bed A of the machine.

At its rear it is provided with suitable
boxes and bearings, in which is mounted a
main driving - shaft, C, which carries the
driving-pualleys and balance-wheel, and power
may be communicated therefrom, by means of
suitable gearing or belts, to the driving-shafts
D? of the serew-machine proper. It also car-
ries the cams and eccentrics by means of which
the levers, dies, &c., of the heading-press are
operated. ’ )

@ and a' are the heading-dies, the arrange-
ment of which is shown best in Figs. 5, 6, and
7. They have formed in the inner face of
each one-half of the recess a, throngh which
the wire passes, and at their front face, in
each, is formed one-half of the conical-shaped
recess a®, into which the end of the wire is to
be upset to form the conical head of the
serew-blank. The die a!is mounted in a suit-
able recess formed to receive it in the stand
a¥!, which is securely embedded in its seat in
the frame A! by means of a screw or bolt, a8,
and thus becomes a fixed die. The corre-
sponding die a is formed in two parts, ¢ and
the cutting-die @!®, which parts or sections are
mounted in a stand or frame, a'%, and are se-
cured thereto by means of screws a'* and a's.
This frame &' is adjusted in ways in the bed
Al, opposite the die al, (see Fig. 5,) and has
imparted to it-a lateral reciprocating motion,
in order to open and close the recess a and
bringing the two dies together, in the manner
as will presently be more fully deseribed.-
@'®is an anxiliary cutting-die, which is secured
in place in a dovetailed recess, a'", in the bed
Al It has drilled through its center a hole,
a*, corresponding with a hole, a', in the bed
Al through which the wire is passed to the
action of the dies a al

The frame or stand «?, in which the dies a
a* are mounted, is recessed at an angle from
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the rear, as shown by the dotted lines 100 in
Fig. 5, and from dotted line 100 to line 101 in
Fig, 6. This inclined wedge-shaped recess is
for the purpose of receiving the wedge-shaped
end a® of a lever, a®, which receives a recip-
rocating motion at the proper time by means
of a cam, No. 1, on the main shaft C. This
wedge-shaped end a®of the lever a?is provid-
ed with an inelined slot, ¢”, into which is en-
tered a pin, a®,provided with a friction-roller,
which depends. from a metal. piece, a%, in-
gerted in a recess cut into the top of theframe
a® to receive it, and secured therein by a
serew, a*. It is obvious that if the lever ¢?is
moved forward it will,by reason of its wedge
shape, pressing against the corresponding face
of the recess in the frame «'%, cause the frame
to move to the left, carrying with it the die a,
until it closes up against the face of the die
al, and: that a reversed motion of the lever
will retract the frame and dies back to its first
position, the pin ¢* acting in the slot o, be-
ing the eontrolling wedinm:in  the reverse
movement.

The normal position of the dies is as shown |

in Pig. 5. - The wire to be manipulated {desig-
nated by theletter 2) is fed forward until its
end rests against the stop b, which is raised
into position for that purpose, as will pres-
ently be fully explained.  The lever a? is then
advanced, forcing: the frame o', with its at-
tached dies ¢ and a', to the left. - As it
reaches the wire 2, one-half of the diameter
thereof enters the recess @’ in' the face of the
dies. The movement being continued, the cut-
ting-edgeof the die a¥® presses against the wire
at the point where it protrudesfrom the die a',
and severs the projecting portion, which re-
mains in the recess a, and is carried therein
until the dies a * strike the face of the sta-
tionary die a!, when the other half of the wire
is seated therein. The wire 2 is thus held in
the recessed dies, its rear end resting against
the face of die a'%, its forward end projecting
from the conical recess a® in and beyond the
front face of the dies a a',ready for the action
thereupon of the upsetting-punch. This up-
setting-punch a*is secured in the forward end
of the lever ¢° which is mounted in suitable
guides in the frame A!, the lever a® receiving
a reciprocating motion by means of the eccen-
tric-cam 2 on main shaft C.

b is the step which is arranged to gage the
length of the serew-blank, and also governs
the amount of wire left projecting from and
beyond the face of the dies & al, from which
the head of the blank is to be formed by be-
ing upset into the conical recess «® in the dies
a o, This stop is given a rising and falling
motion in the guiding-frames b!, which are at-
tached to the frame A/, as seen best in Fig. 8.
This guide-frame b!is provided with an exten-
sion, b%, to the rear, which is fitted into a
dovetailed groove in the frame A'.  This not
only secures it in position, but permits it to
have a reciprocating movement in the dove-
tailed recess, so that it may be adjusted to

any point within the extent of its motion. - To

‘the frame Al is attached a projecting stud, b°,

and to the rear end of the rear extension of
guide b' is attached a corresponding stud, b
An adjusting serew-bolt, b5 is inserted through
both ends, b* and b4 and by its aection the
frame b' is adjusted to and fro. _

The stop-plate b israised and lowered at the
designated time by means of the lever A?
which receives its motion from a cam, No. 3,
on main shaft O, the forward end of lever
A? being forked, (see Fig. 8,) and encircles a
pin which projects to the rear from the stop-
plate b. '

The guide-frames b' being recessed permits
the-lever ‘and pin to operate, the whole ar-
rangement being such as to allow the chang:
ing of the position of the guide-frame b and
the stop-plate b without the control of the
latter by the lever A? being lost. This form
of adjustment is necessary, in order that vari-
ous sizes and lengths of wire may be headed
in the press. It is of course understood that
with each different :size of screw:blanks that
are to- be headed, the dies @, a!, and a'® are
changed, but the stands or frames a' a'* re-
main the same, the various sizes of dies fit-
ting therein

¢ is the feeding-deg, which grasps the wire
and Qelivers it forward through a hole, %, in
the bed or frame Al, also through a corre-
sponding hole, a'®, in the die at%, to the posi-
tion between the heading-dies, as previously
described, and as shown in Fig. 5. This dog
¢ is mounted upon a slide, ¢, which recipro-
cates in ways ¢, formed in a standard or
frame which is attached to the face of the
bed or frame Al. The slide ¢*is reciprocated
by means of an arm or lever, ¢!, which has
its fulerum in a stand, ¢?, which is also bolted
to the frame of the heading-press. The oscil-
lating lever ¢!, at its forward end, is slotted,
in order to receive an operating-pin which
depends from the slide ¢* for that purpose,
and its action thereon reciproecates the slide
and the dog ¢. The osecillating lever ¢! is op-
erated by means of a lever, C!, which recipro-
cates in guides ¢?, attached to the side of the
press-bed Al, the lever (! reeeiving the mo-
tion from a cam, No. 4, on main shaft C.
The fulerum on which the arm ¢! is pivoted
and oscillates is made adjustable, the fulerum-
stand and the arm ¢! both being slotted to
enable the fulerum-pin ¢ to be advanced or
retired, for the purpose of giving the dog ¢
more or less reciprocating motion or play, as
may be desired, such adjustment being gov-
erned by means of the set-screw or bolt ¢
Two operating set-serews, ¢* and ¢°, are ar-
ranged in the framing attached to the face of
the heading-press frame, for the purpose of
manipulating the dog ¢, screw ¢® causing the
dog to seize upon the wire 2, and to retain
its hold while the slide ¢!* moves forward, feed-

.ing the wire through the press and dies until

the dog ¢ strikes set-serew c¢*, which at once
releases it from its hold upon the wire, the
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dog then ‘being retracted to again repeat the
operation. These set-screws are readily ad-
justed so as to govern the action of: the dog
at the proper time in grasping and releasing
the wire. ¢°is-a stop or clasping device, con-
trolled in its action by means of a spring, and
arranged to permit the wire to pass freely
through its fingers during its advance; but
any tendency of the wire to retraet is prevent
ed by its fingers or jaws, the peculiar shape
of which, by the action of the spring, enables
it to seize upon the wire at the slightest. retro-
grade movement,

The wire-straightening device consists of a
series of small grooved pulleys, d d!, arranged
in bearings in a suitable framing, Df, attached
to the face of the bed AL Such pulleys are
also provided with adjustable pivots and set-
serews d?, so that they may be easily changed

and adjusted for manipulating various sizes-

of wires: This arrangement, being a matter of
common use, needs no-detailed desecription
herein. v

The oscillating or tipping table and the ar-
rangement of the various attachments for
operating it are shown in Figs. 1, 8, 9, and 10,
while the details of construction are shown
more plainly in Figs. 10, 11, and 12,

e is the table; its position when ready for
use is directly below the forming-dies, so that
it ‘will receive: upon: its surface the headed
screw-blanks as they are delivered from the
dies. ' All of the operating parts are arranged
in a frame, ¢!, which is bolted to the under
side-of the frame A! of the press, and so ap-
plied thereto that the entire apparatus can be
removed as a. whole when so desired.

Referring. particularly to Figs. 9, 11, and
12, ¢? is a shaft, which is sustained in position
in- a bearing, €%, (see Fig. 8,) attached to the
bed A! of the press, and upon its forward end
the table ¢ is:mounted and supported in posi-
tion. f and f! are two longitudinal recipro-
cating pieces or slides, which are seated in a
recess cut for that purpose in the top of the
frames ¢!, the forward end of each being bev-
eled in the shape of a wedge, as shown. They
are retained in; their seat in the frame ¢! by
means of a cap, /%, applied over them at the
rear end of the frame, and under which they
slide. . f® is another sliding piece arranged in
the forward end of the frame ¢!, and has im-
parted to it a lateral reciprocating motion.
It has a projecting base, which is inserted in
a groove cut in-the bed of the frame e' for
that purpose. Both-its ends are beveled to
correspond with the bevel on the ends of the
slides f and /. Itisprovided centrally with an
opening, f*, through which a pin, f%,is project-
ed, this pin beingattached to therearend of the

_ shaft €. It is obvious that as ‘the slide /3 is
moved laterally:it necessarily moves the pin
J?, which communicates an oscillating motion
to. the shafte?, thereby causing the table e,
attached thereto, to tip to.the right or left, as
the case may be. The levers f and f! are
alternately advanced and retracted, and by

such movement the inclined faces f? press.
against the corresponding. inclined faces of
the slirle /%, moving it to the right and left
alternately. Near the rear ends of slides ff!
there is cut, on their inner sides, wedge-shaped
recesses f% through which a pin, f7, projects,
and in which it alternately plays. A recip-
rocating lever, /%, is adjusted in a groove in.
the guide-frame /5, attached underneath and’
to frame e!. Across this lever is cut a groove.
or slot, 7%, (see Fig. 12,) in which is inserted

" a slide, /17, and to this slide the pin 77 is per:

manently attached. A recess, /¢, is cut in the
frame ¢!, in which to permit the pin to recip-
rocate, its width being sufficient to permit a
lateral play also.  .The two slides £ are con-
nected togetherat their forward ends by means
of an oscillating lever, 9, which has its cen-
tral pivot in, and it also operates in, a recess,
J*, cut in the bottom of the frame e' for that
purpose. Both ends of the lever f? are pro--
vided with slots, in which the pins f2, at-
tached to the sides f %, enter and play, This
is for the purpose of communicating the mo--
tion imparted to one slide to the other. Thus,
as the slide f! advances, it, through the oseil-
lating lever f°, causes the slide f to retract.

Referring to Figs 9 and 12, the lever f® is
given a forward motion by means of a shaft
or pin, f1% which projects down from oscillat-
ing arm ¢, and strikes against the eud of
lever f8 The arm ¢' is the same lever that
operates the wire-feeding dog ¢, as pre--
viously deseribed. Its reverse or return mo-
tion is given by means of a-spiral spring,
JY, which encircles the forward end of lever
J%, as shown in Figs. 8 and 12. The extent
of the forward movement of lever f? is adjust-
ed and controlled by means of the set-serew f2,
The position of the slides ./ and f! being as
shown in Fig. 11, the shaft f® being advanced,
the pin £7in the recess /¢ in theslide f! causes
such slide to move forward until the slide /2
is.forced over to the right, the slide f retiring
in unison with the forward movement of the
slide /1. -As soon as the movement of lever f®
is completed, the spring f* returns it to its
first position, and as the pin f7 comes: oppo-
site the recess f® in the slide £, it is, by means
of the pressure against it of the slide F., forced
into the recess f° in the slide f, and the first-
described movement of the shaft f® again
takes place, operating  upon the ‘slide fin a
similar manner, throwing the slide /3 to the
left. The pressure of the slides f f* toward
each other is obtained by means of two flat
springs, f*, inserted between the outer sides
of the slides and the inner wall of the recéss
in frame ¢!, the forward ends of the springs
being seated in the frame in order to secure
them in position. The pin /7 has lateral play
in the two elongated recesses, being changed
from. one to the other, as deseribed, by the
shifting -of the slide ', iv which the pin is
mounted, in the groove in the shaft y3,

The operation of the heading-press and its
various attachments upon the wire, and the
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formation of a headed screw-blank therefrom,
and the delivery of such blank to the screw-
machine proper, is substantially as follows:
The wire, of the proper gage from which to
form the desired serew-blank, is supplied from
a coil or roll in any approved form. The end
is passed through the straightening devices,
through the jaws of the retaining-clutch ¢® to
the feeding-dog ¢. Motion being imparted to
the machine, the dog ¢ seizes upon the wire
2, and, by a forward movement, draws the wire
from the coil and through the straightening-
rolls, and also sends it forward through an
opening, a¥, in the frame A of the press, and
through a correspending opening, a'®, in the
die a'f, (see Figs. 1, 4, and 5,) to the position
between the dies @ al, as shown in IFig. 5, its
forward end resting against the stop b. The
die a! is then moved Iaterally upon the wire
%, cutting it off at the face of the die a'%, the
portion of the wire severed entering the re-
cess @ therein, and is carried with the die a!
until it closes up against the stationary die «,
where the wire is secured in the recess a° in
both dies, its rear end resting against the face
of the die.¢. During this movement of the
die !, the stop b is dropped down below the
line of movement of the heading-punch a*
At the completion of the movement of the. die
al, as described, the heading die or punch a*
is advanced apon the end of the wire project-
ing beyond the face of the dies a at. This
movewment of the punch. upsets the end of the
wire z into the conical recess &%, formed in the
face ot such dies.
drawn to its first position, and the die o' re-
tracted by means of the lever a? until it reaches
its first-described position, the opening of the
dies @ a! releasing the headed blank, which
drops down upon the oscillating table below.
The stop b in the meantime being raised to
its first position, the wire 2z is then again fed
forward by the means described, and another
blank formed therefrom. The extent of the
movement of the feeding-dog ¢ has, of course,
‘been previously adjusted, as well as the po-
sition of the stop-gage b, in order that the
proper length of wire from which to form the
blank is assured. ‘

As the blank falls from the dies it is re-
céived upon the inclined table ¢, which throws
it (to the right or left, as the case may be)
into the inclined slotted conveying-trough F,
which is arranged for that purpose, and se-
cured to the frame A! of the press on one or
both sides thereof.

The position of the oscillating table e is
changed at the same time as the wire 2 is fed
forward by the feeding-dog ¢, both being act-
uated by means of the oscillating arm ¢', con-
trolled by the action of the lever C?, as betore
deseribed.

The conveying-trough F, which receives the
headed blanks from the heading-press, being
slotted in its base, permits the body of the
blank to fall through the-slot, the head serv-
ing to retain them from escaping therefrom,

The puneh is then- with-

while they pass down the incline by their owx -
gravity to the end of the trough, from which
they are fed one by one to the action of the '
serew-machine. This earrying-trough, being
a common device in screw-machines, calls for
no detailed description herein.

In case the machine is divided into two sep-
arate machines—that is, a beading-machine
and a detached serew-machine—the inclined
trough, as herein shown, may be used to con-
vey the headed blanks from a hopper to the
serew-machine, both being attached thereto,
in which case its operation in regard to the .
blanks is precisely the same as described.

The screw-machine proper, as shown in the
drawings, will be first.deseribed as being ap-
plied to the produection of serews provided on’
their heads with an angular cavity in addition
to the usual slot or nick. The various modi-
fications of the machine by means of which it
may be adapted to the production of various
other styles of screws will afterward be fully
set forth. . S

The first operation to which the headed
blank is subjected is the process of shaving
the conical head thereof, in order to rewmove:
any roughness or burr left thereon by the
dies when the head was formed, and the pro-.
cess of drilling a round hole in the center of
the head, which hole is, at another stage in
the manufacture of the screw, formed into an.
angular cavity.  The machine has three main .
shafts, D, D!, and D?, which are geared to-
gether, as shown in Fig. 3, so as to operatein .
unison. They are connected, by suitable gear- .
ing, to the drivingshaft C of the heading-
press, so that the combined machines operate -
together and in unison; or the two machines
may be driven by separate driving-belts from
one counter-shaft, arranged above or below
the machine, so that the speed of both ma-
chines will be the same; or the heading-press
may be driven at a greater speed than the
serew-machine without interfering with the
operations of the latter. .

The plan views of the drilling and shaving
devices are shown best in Figs. 2 and 9, and
the elevations in Figs. 8, 10, 103, and 14, and:
to these illustrations attention is particularly
directed. - :

The drilling apparatus consists of two shafts
mounted in suitable bearings in stands bolted
to the bed A of the machine, and revolving
in opposite directions, one shatt being pro-
vided with a cluteh, which receives and holds
the headed screw-blank while its head is being
drilled and shaved, and is rotated to the right,
while the other shaft revolves to the left and
carries the drill.

G is a stand bolted to the bed A of the ma-
chine. - It has two upwardly-projecting arms,
in which are formed the bearings in which the
sleeve-shatt g is mounted. This shaft g is-
made in the form of a sleeve, for the purpose
of permitting a second shaft, ¢!, to be passed
through it, this last-uamed shaft being pro-
vided with a longitudinal slot, ¢% in its pe-
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rlphery, in’ which slot a. tongue attached to
the sleeve-shaft ¢ on its interior plays, thus
permitting the shaft ¢! to be freely recipro-
cated through the shaft g, while hoth shafts
are revolving together in unison.

The sleeve-shaft ¢ is driven by a pulley, G,
attached to it between the two arms of the
stand, and communicating its motion to the
internal shaft ' by means of the tongue which
enters the groove or slot ¢* therein. . This

- shaft ¢!, atits forward end, is provided with a
clamping device, ¢, Whlch receives and car-
ries a drill, g%

To the rear end of the shaft ' is attached
a'ring, ¢° which is provided centrally with an
annalar slot, in which the forked arms g° of
lever g* enter and play, permitting the ring to
revolve with the. shaft, but at the same time
refaining control thereof This lever g is pro-
vided with an adjusting-slot and fulerum-pin,
¢ its fulerum-stand G'also being made ad-
justable upon the bed A, for the purpose of
giving more or less reciprocating motion to
the shaft ¢!, in order that the depth of the
hole to be drilled in the head of the blank
may be accurately gaged without any change
being necessitated in the ecams or levers or
connections, no matter what length or size of
screw-blank is being manipulated.

The oscillating lever ¢7 is operated by means
of a slide, ¢°, which is mounted in grooved
bearings in the face of the stand G®, which is

of the lever being forked or provided with a
slot, whieh is applied about a pin inserted in
the slide g%

The slide ¢° is moved laterally to the right
and left by means of a cam, 10, on' the main
shaft D, into the operating-groove of which a
pin, g%, projects from the.face of the slide ¢
in the stand G?, which arrangement is' shown
distinetly in Figs. 2 and 14.

The sleeve-shaft ¢ is, between the arms of
the stand G, provided with a pulley, G3, which
is driven by means ot a belt passing through
an opening iu the bed A to a pulley on an
auxiliary driving-shaft arranged in bearings
in the framing or legs of the machine below
the bed, (see Fig. 3,) the motion imparted be-
ing to the left.

H is a stand bolted to the bed A of the ma-
chine, and provided with two upright arms,
I k, in which are formed bearings, in which a
shaft, it is mounted. This shaft A, between
the arms & k, is provided with a small driving-
pulley, H!, which is rotated to the right by
means of a belt, which passes through the
bed A to a large driving-pulley arranged on
a shaft in the frame B below the bed A. At
its forward end it is provided with a clutch,
h?, which is arranged to receive the full length
of the body of the screw-blank, as is distinetly
shown in Fig. 104, leaving the conical head
thereof projecting beyond the face of the
cluteh, This elutch is provided with two or
more clamping - jaws, A%, which are closed
down upon the blank, after it is entered

 throw them open at the front.

therein, at the proper time, by means of a
sliding ring, A% which encircles the shaft A!
and the clamping-jaws, and is reciprocated
thereon, its action closing the jaws h*? by its
forward movement, and releasing them by its
retreat. In the latter movement the jaws,
when released, are opened by means of suit-
able springs %eated in the body of the cluteh
beneath the jaws; or the top of the clamps
k' may be in the form of a bow or crescent,

.and pivoted in the center, so that the press-

ure of the ring %*® on their rear ends will
This sliding
ring is provided centrally with an annular
slot, in whieh pins A* project from the forked
arms h® on the end of a lever, H? this ar-
rangement permitting the ring A to rotate
and reciprocate at the same time without in-
terfering with the operating-lever.

The lever H? has an adjustable fulcrum-
stand, H?,- provided with an adjusting slot
and screw, A5, so that the extent of the move-
ment of the clamping-ring #? is adjusted to
such points as may be necessary. The lever
H? is given its motion from a slide, 47, mov-
ing in bearings in a stand, H%, the slide A" be-
ing reciprocated by means. of a pin, A, pro-
jeeting from its rear face, and entering the op-
erating-groove in cam 5 on shaft D, the rear
end of -the shaft or lever H? being slotted or

forkeid, and encircling a pin attached to the
. front of the-slide A7,

bolted to the bed A of the machine, the end |
‘end of the arm, #*, attached to the stand H,
.its top 4* being cut away (see Fig. 8) to form
. & seat for the screw-blank.

i is a stationary guide or rest bolted to the

41 i3 a movable
guide and rest, which is attached to a slide,
%, which is reciprocated ina groove or way

formed in-a frame or stand, 4%, which is at-
i tached to the end of the projecting arm of
'stand G. Its top is also cut away, as in case
rof fixed guide-rest ¢, to form a seat for the
i serew-blank.

The slide 4 receives its recip-
rocating motion by means of an oscillating
lever, 1, the forward end of which is forked
or slotted, (see Fig.9,) in which slot is en-
tered a pin, %, which projects from the slide
%~ This lever I has an adjusting fulerum-
slot, 45, and an adjusting fulerum-stand, It, at-
tached to the bed A of the machine, these
adjusting arrangements being such that the
extent of motion of the gunide ¢ is set at any
desired point. The lever 1 is operated by

- means of the rear end being forked or slotted,

whieh slot or fork encircles a pin‘in a slide,
12, which slide reciprocates in grooves in a
slide in a stand, I3, attached to the bed of the
machine, the slide I? receiving its motion by
means of a pin, I%, which projeets to the rear
from the slide, and enters an operating- groove
in the cam 7 on main shaft D.

The object of these two guides ¢ Ll 19 to
receive, in the seats formed in their apexes,
the screw-blank when it is delivered from
the mouth of the conveying-trough I, the
fixed guide ¢ holding the point of the blank,
and the sliding guide-rest ¢ the head, as
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shown in Fig. 104, and as the screw-blank is
‘pushed forward into the clamp A? by the ad-
vance of the drill, as will presently be more
fully deseribed, the guide-rest ¢+ moves for-
ward in unison therewith. After the head of
the blank is drilled and shaved, and the blank
is released from the grasp of the clamp 4%, the
movable guide-rest ¢! is then retracted, draw-
ing the blank from the clamp until it is re-
turned to its first-named position, and sup-
ported in the two guides in position to be
grasped by the transferring device, and carried
thereby to the next operation. ‘

The carrying-trough F is Y-shaped in form,
and its base cut away or slotted, so that the
bodies of the screw-blanks will fall through
and be retained by the heads. In this posi-
tion they, by their own weight, slide down the
" inclined trough until they reach its lower end,
where they gradually assume a lorizontal po-
gition, as shown best in Fig. 103, a short arm,
F*, also slotted, and attached to the trough
T, receiving and guiding the ends, in which
position they are ready for delivery to the
drilling and shaving apparatus, which deliv-
ery is accomplished as follows: These screw-
blanks are picked from the end of the trough
T by means of two fingers, k and k'. As the
“blanks fall from the trough they rest upon the
top of finger %, the finger &* being in a corre-
sponding position below it. Fiuger k is then
withdrawn, which action permits the column
of screw-blanks to fall until the first blank
rests upon fingerk'. Iingerkisthen advanced,
and enters in between the blank resting upon
finger k! and the blank in the column directly
aboveit, thus sustaining the column of blanks
as in the first place. Finger %! is then with-
drawn, and the single blank released thereby
at once dropsinto the seats formed in the tops
of the guide-rests ¢ and ¢!, provided to receive
it, as previously described, and as will be
reauily understood by referring to Fig. 104.
This operation is repeated, and thus a single
blank is delivered at the proper time,.

The finger k& is operated by means of levers

k? and 7, the last lever being moved by means

of a direct-acting cam, No. 9, on the main
shaft D, finger &' being operated by levers k*
%, the last-named lever being operated by
cam No. 8 on the main shaft D of the machine,

Their reversed motion is obtained by means

of springs kS, which operate upon pins attached
to the levers k® and #° which pins project up
through a slot in the guiding-stand &°.

l is the cutter or euiters by means of which
the face and rear of the conical head of the
blank isshaved. They are shaped to conform
to the shape of the head, and are mounted in
the end of a slotted arm, I, which reciprocates
in Qearings or guides in stands ¥ &, bolted to
the bed of the machine. This arm or lever It
is reciprocated by means of a cam, No. 6, on
the main shaft I, as shown in Fig. 2.

The cutters are retained in position in the
arm ¥ by means of a clamping device of the
usual form adopted for sueh purposes.

- The operation of the blank separating, drill-
ing, and head shaving apparatus is substan-
tially as follows: The headed screw-blanks,
being delivered from the heading-press or
hopper by means of the conveying-trough F,
are selected from the columv in the trough by
means of the fingers &k k', and dropped into
position in the seats #* in gunides ¢ ¢!, as previ-
ously described. The shaft ¢!, carrying the.
drill ¢* is then advanced, while rotating in
unison with the fixed shaft ¢, and presses the
poiut of the drill against the center of the
head of the blank. As the drill continues to
advance, the guide-rest 4! is at the same time
advanced in unison therewith by means of
the cams and levers described. The-advance
of the drill being thus continued forces the
blank its entire length into the clamp 72, the
head of the blank only projecting. The jaws.
h*? of the clamp are then closed down upon
the blank, holding it firmly while it is rotated
with the clamp. -

As previously stated, the drill and the clamp
holding the serew-blank are revolved in eon-
trary directions—the drill to the left, and the
clamp holding the screw-blank to the right.
The advance of the drill is still continued, and
it is thereby entered into the center of the
head of the blank to such a depth as it may
be gaged to drill. The extent of its movement
being reached, it is then retracted to its nor-
mal position. The advance of the guide-rest
¢ is checked when it reaches a point near the
face of the clamp A%, and remains at rest dur-
ing the process of drilling. The drill being
retired, the shaving-cutters I are advanced to
their work, and shave the head and face of
the blank-head. This done, they are retired
to their first position.”

The rotating of the two shafts in opposite
directions of course doubles the speed at the
point of action of the drill upon the screw-
blank, while the operation of shaving is ac-
complished at one-half the speed of the drill.

As soon as the shaving is completed, and
the cutters shall have retired, the grasp of the
clamps h*?is released from the screw-blank.
The sliding guide-rest it is then retracted, and,
as it presses against the inner face of the head,
thereby draws the blank from the clamp 72, it
sliding through the seat in the top of the
guide-rest ¢ until it is retired to the first po-
sition, as when delivered from the carrying- -
trough F, where it again rests in the seats
in guides ¢ ¢ until seized upon by the trans-
ferring apparatus, and thereby removed from
the guides and eonveyed by the transferrer to
the next operation in the machine. As soon
as the drilled and shaved blank is so removed,
another blank is taken from the carrying-
trough, and the same operations repeated
thereon, as described.

The next important element in the combi-
nation of devices in this machine is the trans.
ferring apparatus, by means of which the
screw-blanks are taken from the drilling and
shaving apparatus and carried to the various
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other operations necessary for the manipula-
tion thereof into 4 finished screw.

‘Thisdevice consists, primarily, of a series of
griping jawsor fingers, which are mountedin a
suitable frame and guides.  The jaws, being
opened, are given an upward motion, in which
movementtheygrasp the blanksfromthe guide-
rests, also from the variousseats in the exterior
framing in which the jaws are operated, hold-
ing them firmly, the npward movement being
continued until the blanks are raised above
the top of the frames. A motion to the left
is then given a specified distance, then a
falling motion, which carries the. blanks into
the seats in the frames, where they are re-
leased from the jaws, the jaws continuing to
fall until they are below the line of blanks,
when they are moved to the right until their
first position is reached. By this means the
blanks are advanced step by step from one
seat to the next to the various operations un-
til they are finally finished. -

The construction and operation of thistrans-
ferring apparatus are fully illustrated as fol-
lows: In Fig. 2 its position in relation to the
other parts of the machine is shown, Fig. 15
being an enlarged detached plan view, show-
ing position of the operating-levers. Fig. 16
1s a longitudinal elevation, partly in section ;
and Figs. 17 and 18 are cross-sections thereof,
taken on lines 291 292. Fig.19 is an end

view of an elevation, partly in section, show-

ing position of the apparatus and operating-
levers on the bed of the machine. Fig. 20 1is
an enlarged detached sectional view of the

transferring devices, showing details of its in-

terior construction and operation, Figs. 21 and
22 being views in detail of the griping-jaws,
and Fig. 23 a cross-section of a single griping-
jaw and its operating-frame. The frame or
stand in which the operating parts are se-
cnred and operated is divided into two sec-
tions, J and K, both being bolted to the bed
A of the machine. Upon the exterior ofthese
frames J and K, at their apexes, are attached
auxiliary frames m m?, (see Figs. 17 and 18,)
which frames have a longitudinal recess in
their tops the entire length thereof. They
" are also provided transversely with a series
ofseats, m®. Centrallyinbetween thesestands
J K and frame m m! the frames carrying the
griping:jaws areadjusted and operated. They
consist of a reciprocating frame, M, in which
the jaws are mounted, and of a base-frame,
M, which receives a rising and falling motion
only., The sliding frame M is recessed cen-
trally, and provided in such recesses its entire
length with a sliding lever, m%, The griping-
Jjaws m® are divided into two sections, mS m7,

the leg of section m” being inserted and se-.

curely fastened into the top of the frame M,

while the leg of section mf is inserted into a

recess, m®, formed in the top of the slide m%
This recess m° is large enough to permit the
leg mf to have a little play therein. (See Fig.
22, where the face of the frame M is removed
to show thearrangement.)

It is obvious that by moving the slide mi,
as in Fig. 20, to the right, the pressing against
the leg mf will close the jaws, and that a move-
ment to the left will open them.

- A spiral spring, m8, is inserted between the
base of the legs m® m", the pressure of which
serves to always keep them at a tension, in
order to allow the jaws to adjust themselves
to the varying sizes of wire that they may
grasp, the recess m® in the sliding lever per-
mitting sufficient adjusting play to the end
of the lever mS for that purpose.. It will thus
be seen that the jaws will hold the wire blanks,
by the action of the springs m?, after the op-

erating-levers have ceased to govern the leg
m®  The frame M rests and slides upon the

base-frame M!, and is retained in position

ithereon by means of a guide, m! the base of
‘which is entered into a recess, m!l, formed in

the side of frame M'. (See Figs. 16 and 20.)
The forward end of the frame M! is dropped,
forming a depression, M?, therein, which has
a corresponding recess in the bed A of the
machine,  This depression M?3is formed for
the purpose of permitting the entry of the
operating-lever and the operating- pin m,
which depends from the base of the frame M.
The frame M! also has attached to its base
two shafts, M* which pass through the bed A
of the machine to the operating-levers ar-
ranged below the bed. (See Figs. 16 and 20.)
In the rear frame or casing J are cut recesses
M® M in the center of which a projecting
stud and guide, m®, is formed or attached.
In the right-hand end of the slide M? is cut a

Pperpendicular slot, through which a pin is

passed, having on its forward end a friction-
roll, m*, the rear end thereof, on the rear ex-
terior of casing J, having an adjusting-nus,
80 that the position of the pin and its frie-
tion-roll may be adjusted in the slot at any
desired point. A similarly-arranged pin and
friction-roll, m', is also arranged in the recess
MS on the left. The slide m¢, which governs
the leg mS of the jaws m°, has two square pins,
m'® m', attached to its rear, pin m® project-
ing through an elongated slot, m', in the cas-
ing of frame M,.and into the recess M5 A

.corresponding pin, m', projects through a

sindilar slot entering into the recess MS,

The frame M being moved to the right by
the lever which acts on the pin m%, the pin
m' passes under stud m® until it touches the
friction-roll m*, the pressure exerted by the
lever and pin m'® against the roll m!* allowing
the outside casing to still'move forward far
enough to open the jaws m’ the inside slide-
lever m* and the legs mf remaining stationary,
The jaws being open, the under frame M! is
given an upward motion, which carries the
frame M with it, the pin m® riding on the face
of the friction-roll m'* until it clears it, when
the jaws will close, seizing the blanks, if any
are presented, by the action of the springs
m?.  The frames m m! are then moved to the -
left until the jaws m®are on a line with the
seats m® in the framesn, when they drop down
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into their first position. During this motion
of the frames, and the action for opening. the
jaws, as just deseribed, the pin m!" is also
moved forward under the friction-roll m® and
stud m® in the recess MS, and rises with the
frame, and is moved to the left until it touches
the friction-roll w1, riding over it, but not en-
tirely clearing it, when it is dropped down,
during which movement it presses against the
face of the roll. This pressure throws the le-
ver M far enough to the left to slightly open
the jaws m° which are thus kept open until
they drop below the frames m and m!, leaving
in the seats m?®any screw-blanks, 50, that niay
have been resting in the jaws. (See Fig. 20.)
As the pin m!" passes down from the face of
the roll m%, the normal position of the various
parts is reeumed as first described. The re-
ciprocating movements are imparted to the
frame M. by means of an oscillating lever, M?,
which has an adjusting fulerum-slot, m®, and

" an adjustable fulerum-stand, m?, attached to
the bed A of the machine—this for the pur-
pose of permitting the accurate adjustment of
the extent of the motion to be given to.the
griping-jaws m® The forward end of this le-
ver is forked or slotted, so as toinclose or en-
cirele the pin m?%, by meansof which the frame
M is reciprocated. The lever entersa slot cut
in the exterior casing K for that purpose.
Motion is imparted to this lever M? by means
of a cam, 12, on the main shaft D, which op-
erates upon its rear end, as shown in Figs. 2
and 19. The rising and falling motion of the
frame M*, which carries with it the frame M,
is accomplished by means of two levers, M?,
which are arranged below the bed of the ma-
chine, the forward ends of which are con-
nected with the pins M4 which project down
through the bed A for that purpose. They
have a central bearing in two standards, MY,
attached to the bed A, and receive motion by
means of a cam, 11, 011 the main shaft D!,
which operates upon a short lever, M pass-
ing through the bed A, and attached to the
rear end of the lever M?. (See Figs. 15 and
19.)

The operatlon of thetransferring appara‘nus
is substantially as follows: The griping-jaws
being moved to the right by the means as de-

seribed, the casing of frame M and m# is pro-
jected from the casing J and X to the right
until the first nipping-jaw is in position di-
rectly below the headed screw-blank that is
held in position in the guide-rests ¢ and 4, as
previously set forth. (See Iig. 10.) When
this position isreached, the jawsareall opened
at once,-in the manner as before explained.
The rising of all the jaws in unison then takes
place, the first jaw closing upon and grasping
the serew-blank held.in therests ¢ and ¢t. The
motion fo the left is then imparted to the jaws
until the jaw carrying the first screw-blank is
directly over the first seat m® in the frames m
and ml
_them, and as the blank settles in the first
seat, m3 the de releases its grlpe upon the

The falling motion is then given

blank, the dropping motion of the jaws being.
continued until the apexesof the jawsarebelow.
the line of screw-blanks in the seats m3. , The
motion of the jaws to the right then takes
place until the first jaw is again in position to
grasp another blank from the gunide-rests ¢
and i. In theoperationof this transferrer the
griping-jaws take hold of the screw-blanks
near their center, the head of the blanks pro-
jecting beyond the face of the framing m! and
its point to the rear of the face of framing
m. (See Figs. 26 and 27.) In the case of
a short serew-blank being manipulated, its
head would take the same position as in case
of the longer screw-blanks, its point only par-
tially resting upon the seats in the rear fram-
ing m.

It will be understood that as this operation
progresses the blanks taken from the guide-
rests< and 7 by the first griping-jaw and seated
in the first seat are, by the other jaws, trans-
ferred from one seat to the otherinrotation un-.
til the blank has been presented to the action
of the other devices in the machine, the op-
eration of the various jaws being the same as
described in the case of the first one.

The process of manipulating the screw-
blanks as they are delivered by the trans-
ferrer to the various operations, and their re-
delivery to the transferrer for transmission to
the next succeeding operation, will be fully de-
tailed in the description of each separate de-
vice.

The screw-blanks, wherever shown in the
various drawings, are designated by the num-
ber 50.

The first operation in the manipulation of
the screw-blanks after they are delivered from -
the drilling and shaving devices to the trans-
ferrer is the process of punching the round
hole previously drilled into the center of the
conical bead of the blank with an angular
puneh, for the purpose of forming the round
hole into one that is angular in form, prefera- .
bly square.

O is a small power-press, which is bolted to
the bed A of the machine. It is provided
with a shaft, 0, which at its base carries a
die, 0!, which has cut transversely in its face
a cavity corresponding in shape to one-half
the diameter of the screw-blank. '

A stand, Ol is attached to the bed A of the
machine, dlrecbly under the dieo',and hasin its
topasmall die,which alsohas in 1ts facearecess
like thatin the upper die ol, for the reception of

" thescrew-blanks. This press issetinto position

over the transferrer, a large recess, O? being
left between the body of the press and the stand
O}, through which the transferrer is operated,
(see Fig. 19,) a similar arrangement being also
shown in case of power-press P in Fig. 25,
the exterior framing m?, attached to the frame
K of the transferring apparatus, being cut
away to permit the entry of the stand O!,
while the rear frame m and J are overreached
by the frame or stand of the press O. This
arrangement will be more fully deseribed in
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connection with the similar press P, as shown
in Figs. 25, 26, and 27. : :

The position of the stand in relation to the
transferrer is shown best in Figs. 2 and 16.
The shaft o, which carries the upper die ol, is
operated by means of a lever, N, which has
its folerum o® in an upright standard, N7,
which is bolted to the bed of the machine,
this lever receiving its movement from a cam,
14, on the main shaft D.

The office of this power-press is to seize
upon the screw-blanks and to clamp them rig-
idly in between its dies o? 0%, and to hold them
securely and immovably after the transferring-
jaws bave released their hold and deposited
the blanks in the seats prepared for them.
The dies o' 0 thus take the place of the seats,
and hold the blanks with the.head presented
to the action of the tools, as shown distinetly
in Fig. 24, The angular punch », which is o
be entered into the round hole in the head of
the blank, is inserted in the end of a recipro-
cating lever, #l, which is operated in guides
formed in the stands #? %%, which are bolted
to the bed A of the machine.

This lever #! receives its reciproeating mo-
tion by means of a cam, 13, on the main shaft
DY The advance movement of this lever
forces the punch into the round hole drilled
in the head of the screw - blank, "displacing
whatever metal resists its entry, and forcing it
to the bottom of the hole, thereby forming
the round hole into a cavity having the shape
of the angular punch, be it square, octagonal,
hexagonal, or of other angular form.,

The apparatus for cutting the slot or nick
across the face of the screw-blank consists of
a mill or saw, #7, which is mounted on the end
~ of a shaft, n% projecting from the forward
.end of a swinging frame, N3, Said shaft is

mounted iu suitable bearings, and is rapidly
rotated by means of a train of gearing, 0% to
o the last-named gear being the driving-gear,
attached to the main shaft D! of the machine.
Gears 0° to 0'? are mounted on shafts operat-
ing in bearings formed in the swinging frame
N? ‘whose pivot or swinging point, at its rear
end, is fixed in the top of a stand, N%, at-
tached to the bed A of the machine. The in-
termediate idling gear o, which has its shaft
mounted in a slot in the arm #°, which projects
from the stand N4 communicates motion from
gear o to the gear o%. This arrangement
permits the arm N% with its train of gears
and the saw #” mounted thereon, to be raised
and lowered while the gearing is in motion.
It is also obvious that if the idling gear o' is
dropped to the base of the slot in arm #° it
will not be acted upon by gear 0%, and the
train of gearing will therefore remain silent.
The swinging frame N°, at its forward end,
is connected to a lever, N° which passes down
through an opening in the bed A, and is at-
tached to the forward end of a rocking lever,
N¢, such lever being provided with a fulerum
in a stand, N% attached beueath and to the
bed of the machine. It receives its rocking

motion by means of a connecting -lever, N5,
attached toitsrear end, and passed up throngh
the bed A to the action of cam 15 on the
main shaft D% =

The operation of the punching and slotting
devices is substantially as follows: The screw-
blank 50, having been delivered by the trans-
ferring apparatus into the grasping - dies o o
of the press O, is rigidly held therein with its
conical head projecting, as shown in Fig. 24,
The punch # is then, by the means described,
forced into the round hole previously drilled
into the center of the head, giviug it the an-
gular shape desired. The punch, after per-
forming its work, is then retracted to its first
position, as shown in Fig. 24, where it remains
at rest during the slotting operation. The
swinging frame N°® is then carried upward
by meauns of the levers, as described, carry-
ing the mill or saw #” across the face of the
head- of the screw - blank, cutting therein a
narrow slot. This done, the frame and saw
are dropped down to their first position. The
press O then releases its grasp upon the
screw-blank, the jaws of the transferrer rise,
seize upon the blank, and earry it to the
left to the next seat-rest, m®, in frames m m?
of transferring apparatus, by the same oper-
ation another blank at the same time being
carried into the dies o o' of the press O, upon
which the same operations are repeated.

It is plainly apparent that in case it is de-
sired to manufacture a screw of the ordinary
character, having the slot or nick only in its
head, such a screw-head can be made by sim-
ply omitting the drill from the drilling appa-
ratus, and the punch from the punching-lever,
the slotting-saw in such cases only operating
upon the head of the serew-blank; or, in case
it is desired te provide the screw-head ‘with an
angular cavity only, omitting the slotor nick,
the slotting apparatus is simply disconnected,
so-that the swinging frame does not rise, the
gearing also being disengaged from the driv-
ing-gear on the main shaft. If a round hole
only is desired in the head of the screw-blank
the punch and the slotting devices are both
disconnected, the other operations all taking
place as described.

The next operation in the manipulation of
the screw-blank is the process of reshaving
the face and rear of the conical head of the -
blank, for the purpose of removing any burr
or roughness left upon the surface by the ac-
tion of the punch and slotting-saw, the ar-
rangement for that purpose being as follows:

P is a power-press, arranged npon the bed
of the machine, Itis provided with clamping
dies or jaws p p', arranged to seize upon the
serew-blank 50 as it is delivered to the dies
by the transferring apparatus, holding it se- ‘
curely during the action of the shaving-tool
thereon. The lower die or jaw p! is attached
to the top of « stand, p'°, which is bolted to
the bed A of the machine; the upper die p
being aiffixed to the end of the lever p, which
is raised and lowered by means of a lever, p?,
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which is operated by a lever-arm, P!, having
a fulerum in bearings in stand P?, bolted to
the bed of the machine, the lever P! being actu-
ated by meaus of the cam 16 on main shaft D™
* ‘The frames m! and K of the transferring
apparatus are cut away to admit the entry of
stand p'° as shown in dotted lines in Fig. 25,
also in Figs. 15, 26, and 27, the rear part of
the press overreaching the transferring appa-
ratus, as plainly shown in Fig. 25, that part
of the press-stand p' and its die p! taking the
place of the frame m! and its seats m®. The
dies p p* have a groove cut in their faces to cor-
respond with the diameter of the body of the
screw-blank, so that when they are closed
down upon it the blank is securely held in posi-
tion for the application of the reshaving and
milling tools. P? is a sleeve-shaft mounted
in bearings in a bifurcated stand, Pf, which
is securely bolted to the bed A of the machine.
This shaft P? is provided with a driving-pul-
ley, P7, mounted thereon in between the two
arms of the stand PS¢, the pulley receiving its
rotary motion by means of a connecting-belt,
p*, communicating power from a driving-shaft
arranged in the framing of the machine be-
low the bed A. A shaft, P% is inserted in
the sleeve-shaft P%, and reciprocates therein,
It is provided with a tongue, p'?, which enters
a longitudinal slot, p'3, in the sleeve-shaft,
and by this means a rotary motion in unison
with that of the shaft P%is communicated to
the shaft P8, while its longitudinal reciproca-
tion in the sleeve-shaft P? is permitted.

To the rear end of the shaft P?, which pro-
jeets from the sleeve-shaft to the rear of the
stand PS,is attached a ring, p'4, provided on
its exterior with an annular slot, the ring p*
being adjusted to any desired position on the
shaft by means of the screw-thread in the
shaft P3, its interior being provided with a
corresponding screw-thread for that purpose.
p¥ is a short lever, the forward end of which
is forked, each fork having a pin, which en-
ters the annular slot in the ring p'4, the rear
end of the lever being secured to the forward
end of the slide p'¢, which is secured in ways

. formed in face of the stand P? which is bolted
to the bed of the machine. A pin, pv, pro-
jects from the rear end of the slide p', and
enters a groove in the eam 17, by means of
which the slide p'® is reciprocated, which mo-
tion is communicated to the shaft P?, the pins
in the end of the forks of lever P¥ playingin
the groove in the ring p'*, permitting it to ro-
tate while it is being reciprocated. The for-
ward end of the sleeve-shaft P?is enlarged, as
shown in Figs. 25, 26, 27, and 28, and to the
outer edge of such enlarged part is attached
a slotted stud, for the purposes as will pres-
ently be fully described. In the forward end
of the shaft P8 is inserted a milling-tool, P!,
the office of which is to mill off any burr or
roughness from the face of the serew-blank
‘raised by the action of the saw in cutting the
slot. Near the forward end of the shaft P?is
attached a slotted fulerum-stud, R, in which

is inserted a rocking arm, R!, which has an

arm, R?, projecting to its rear, which passes
through the slot in the stud # on the shaft P,
(See Figs. 26 and 27.) To the forward end of
this arm R is cut an inclined recess, into which
is seated the cutter R?, and secured therein by
any approved means. These attachments, of
course, revolve with the shafts to which they
are attached. The mill P! has cut into it a
small recess, R%, to permit the entry there-
in of a portion of the cutter. R? when it is
tipped forward to the position as shown in
Fig. 27. The office of this cutter R? is to re-
move the burr left on the rear face of the
serew-blank head by the sawin cutting the slot.

The operation of this portion of the ma-
chine is as follows: The screw-blank being
held in the dies p p' of the press P, (being de-
livered thereto by the transferring apparatus,
as previously described,) as shown in Figs. 26
and 27, the mill and cutting-tool being in their
normal position, as in Fig. 26, the shaft P® is
advanced, by the means described, until the
mill P acts upon the face of the screw-blank,
removing all imperfections therefrom.

The advancement of this shaft of course car-
ries with it the arm R!' and its attached cut-
ter, and as the movementforward progresses,
therear, R?,of therocking arm is drawn through
the slot in the stad r, and, owing to the in-
clined form thereof, is tilted forward until iv
reaches the position, in relation to the mill Pi*
and the head of the screw-blank, shown in
Fig. 27. At this point the cutting-edge of the
cutter R® is applied to the head of the blanlk,
and in its revolution about the same removes
any burr projecting from the edges of the slot.

The shaft P?, after asingle revolution, is with-
drawn to its first position. The press P then
releases the screw -blank from its grasping-
dies. The jaws of the transferring apparatus
rise, seize upon the blank, and carry it to the
left one seat, and thence step by step until it
is delivered to the action of the screw-thread- .
ing apparatus. It will thus be seen that a
series of screw - blanks are being continu-
ously transferred from the heading apparatus
through the various operations until they are
finally discharged in the desired form of fin-
ished serews, and that the various operations
are all being performed at the same time in
unison, althongh each operation is entirely in-
dependent of the others, and the parts of the ~
machine, for the several operations, might
each be designated as a separate machine.

The screw - threading apparatus is made
double in order that two serew-blanks may be .
manipulated at the same time, and thus in-
crease the capacity of the threading appara-
tus up to that obtained in- the preceding op-
erations. This portion of the machine is also
made adjustable in all respects necessary tu
adapt it to the cutting of screw-blanks of vari-
ous lengths. Its construction is also such
that, if so desired, it can be entirely detached
from the rest of the machine and used for
threading screw - blanks independently, in



_194,102 13

which ease the blanks could be.fed to it.from
a hopper in any approved manner,

~In studying this part of the machine, atten-
tion is particularly directed to Figs. 2 and 29
to 36, inclusive.

In Flg 2 its relations to the other parts of
the machine, the cams, and operating-shafts
are best shown, while the other figures are en-
larged in order to show fully the details of

" construction -and operation. The various
screw-threading devices requiring a different
speed from the other parts of the machine,
the variations.in motion from that of the
main shafts D, D4, and D? are obtained by
means of the auxiliary shafts S, arranged at
the rear of the shaft D, and shaft 81, arranged
at the rear of shaft D2, both operating in
suitable bearings in arms s s!, attached to and
projecting from the bed A of the machine;
the decreased speed of shaft S being obtained
by means of gear s* on main shaft D!, and
gear s* on shaft S, the movement of gear 8
being transmitted by an intermediate gear,
s to gear §°, (see Figs. 33, 34, and 2,) the
a,qullary shaft Streceiving its decreaseu speed
by means of gear s° meshing in gear s° on
shaft 8!, (SeeFig.1.) S%is the bed to which
the stands, frames, and operating parts of the
serew-threader are attached, this auxiliary bed
being securely bolted in poswlon upon the
main bed A of the machine. 8%is a bifur-
cated, and S* a single stand attached to the
bed $?,in which are mounted the shafts which
carry the operating parts of the apparatus. $°
are two auxiliary stands, also attached to the
bed &%, and serve as the bearings for the for-
ward ends of the shafts, which carry the mechan-
ism for holding and rotating the screw-blanks
during’ the operation of thread-cutting, the
rear end of such shafts being mouuted in the
stand S% - W is a stand bolted to the bed S?,
and overreaching the stands 8% and other
parts of the apparatus, as shown in Fig. 30.

Inthisstand arearranged theoperating parts
that control the devices for guiding the screw-
cutters, so as to give the proper taper and
“ gimlet-point” to the finished serew. T are
two sleeve-shafts, which carry the devices for
receiving the screw-blank from the transferrer,
grasping its conical head, holding it firmly,
and revolving with it during the operation
of cutting the screw-thread thereon. These
Shafts are mounted in bearings in the stands
St and S5 and receive their rotary motion by
means of gears ¢,attached thereto, such gears
receiving their impulse by means of interme-
diate gears s! to s", such train of gearing be-
ing operated by means of gear s'° on the main
shaft D2
plainly shown in Fig. 36, Two reciprocating

- ghafts, T, are arranged in these sleeve-shafts

T, the office of which is to operate the clamp-

ing-arms ¢, arranged in the forward end of
shafts T, which are enlarged to receive them,
said arms # being pivoted therein in slots
formed for that purpose.  The forward end of
the shafts T!-are provided with a V-shaped

This arrangement of gearing is.

cam, ¢, which operates between the rear ends
of the two elamping-arms ¢, its forward motion,
by the advance of the shafts T! between them,
causing their rear ends to move outwardly,
while their forward ends close down upon the
blank presented to them, seizing it on the
conical head. ' (See Fig. 33.) The rear ends
of these clamping-arms # are provided with
an auxiliary piece and an adjusting-screw, so
that the extent of their play, when acted on by
the cam 7% can be increased or diminished
without changing the cam. ' Centrally in the
head of the shaft T, and between that portion
in which the arms ¢! are pivoted, is formed a
deep seat, in which is inserted a pin, % a
spiral spring also being arranged in the seat
below the base of the pin, for the purpose of
exerting a continuous outward pressure upon
said pin, the pin being retained in its place by
means of an elongated slotin its body, through
which a small eross-pin passes, and is secured
in the shaft T. The pin is thus allowed to re-
ciprocate a certain distance in its seat, and
plays between the forward ends of the clamp-
ing-arms ¢\, it being forced back by the enftry
of the screw-blank prior to the blank bemg
clasped by said arms.  Its officeis to eject the
serew-blank after the thread is eut, when itis
released from the clasp of the arms #. The
opening of the arms #, after the cam *is with-
drawn, is caused by the action of two spiral
springs, ¥, Fig. 33, arranged in seats in the
head of shatts T.

The reciprocating shafts T! receive their
motion as follows: They are, at their rear
ends, as shown in Fig. 29, provided with a
head or cam, T? having an anunular slot or
groove, §?, into which is entered a forked arm,
s, projecting from a sliding arm, s%, ar-
ranged in a slot in stand %, atta,ched to the
bed A of the machine, the rear end of the
arm $” being provided with a pin, which en-
ters a slot in the cams 18 on the auxiliary
shaft S, and is operated thereby.

Upon each of the shafts T, and in between
the stands S* 8%, are mounted cams T* and a
sleeve, T?, which has a screw-thread cus upon
its perlphel v, arranged for the purposes which
will presently be fully explalned V are two
reciprocating shafts mounted in bearings in
the stands S° and 84 Upon the forward ends
thereof are attached the cluteh arrangements
Viswhich carry the cutters », which cut the
threads upon the serew-blanks 50. (See Figs.
29 and 30.) The arrangement of the:cluteh,
the insertion therein of the cutters, the shape .
of the cutters, and mode of adjusting and fast-
ening them, may be of any of the well knowu
and appxoved forms.

Upon the shafts V are arranged arms V?,
the base or rear of which encircles the shafts
V and plays thereon, the extent of such play
being limited and controlled by means of a
short slot, 27, (see Fig. 29,) formed in the base
of the arms V2, a pin, v!;, passing through the
body of the shaft V, enfering the slot »* and
a corresponding slot on the opposite side.
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This arrangement permits the shaft to rotate
a distance equal to the length of the slot »?
without interfering with the arms V2 The
forward ends of the arms V? rest upon- the
.serew -thread T5 on shaft T, and its lower
face is provided with creases corresponding
with the serew-thread T upon the rotating
shaft T. V3 are stands attached to the bed
- 82, and arranged immediately in the rear of
the screw-threaded sleeve T°. To the face of
these stands, near the top, is attached a
guiding-piece, v*, (see Figs. 31 and 32,) under
which the forward ends of the arms V? slide.
This serves to counfine the arm V2 down upon
the screw-thread on sleeve T° and to insure
its being operated thereby, as will be ex-
plained. The guiding-piece »* is readily re-
movable as well as adjustable in its seat,
which is a dovetailed groove in the face of
the stand V3, the guide v* being retained,
when once properly set into position, by means
" of screws inserted from the rear face of the
stand V3. The office of this guide #* will be
fully explained at the proper time. A spiral
spring, V3, of considerable power, encircles
the shafts V, resting between the rear face of
stand S° and a collar, V¢, pinned to the shafts
immediately in front of the arm V2, the office
of which will also presently be fully explained.

An adjustable guide-arm, +f; is, at its for-
ward end, pivoted to the apex of the stand
V3, It is raised and lowered by means of a
short connecting-arm attached from it to the
lever ¢7, this lever being operated by means
of the cam 19 on the auxiliary shaft S, the
purposes of which will also be more fully ex-
plained hereinafter.

The cam T is provided in its face with an
annular slot, ¥, a portion of the cam being
cut away, as shown in Figs. 31 and 32, that
portion cut away leaving an inclined face o',
which retires until it unites with the slot v%°.

. The arm V? has projecting from its side, at
the forward end, toward the cam T% a pin, o5,
which will at the proper time enter the open-
ing in the cam and follow the incline »'! until
it reaches the slot ', where it remains un-
til the arm has been moved forward to with-
draw it, as will be explained hereinafter.

The operation of the parts of the apparatus
thus far described is as follows: The serew-
blank 50 being held in the grasp of thearm # on
the end of shafts T, as shown in dotted lines in
Fig. 29, the said shafts, by means of the gear-
ing previously desecribed, are made to revolve
to the left, the end of arm V2resting upon the
screw-thread T5-on shaft T, as shown in Fig.
29, and under the guide v The actionof the
screw-thread upon the arm V? causes it to
move forward until it clears the end of the
guide-piece #%, and it will be seen that this
movement of the arm V? causes the recipro-
cating shaft V te advance in unison there-
with, carrying the cutters v, mounted in the
clutch atitsforward end,a distance equal to the
length of the guide v% this movement of the
shaft. V, of course, compressing the spiral

- 32.

spring V* between the collar V¥ and the stand’

8%, when the arm V?passes beyond the end

of the guide v*, the action of the spring V*
upon the shaft V causing it to rotate suffi-
ciently to lift the arm V? from the screw-
thread T past the end of the guide v* until
the forward end of the arm strikes under the
movable guide % (see Fig. 32,) which pre-
vents its further use. At this point the guide
is lowered to the position shown best in Fig.
The action of the compressed spring V3,
as soon as the arm V2 clears the guide 2%,
drives the shaft V back to the rear, carrying

arm V? with it, the movable guide ¢°so di-

recting the arm V?that its pin ® necessarily

enters the.opening #! in the cam T4, which, as

it revolves, catches the pin on its inclined re-

cess and forces it down into the slot »1°. This

brings the arm VZdown upon the screw-thread

L? which at once acts thereupon and causes

it to again advance, the pin #® retaining its

Josition in the slot ¥ in the cam until the end

of the arm V? has passed under the guide v

At this juncture, or as soon as the pin has

entered the slot in the eam, the movable

guide 2° is lifted into its first position.

It will thus be seen that the extent of the
forward movement of the shaft V, carrying
the cutters v, is controlled and adjusted by
the simple changing of the guides v* to meef
the circumstances, it being replaced by a short
guide if a short screw-blank is being cut, and
by a longer one in case a long screw is to be
threaded ; in other words, the length of the
guide v* corresponds with the length of the
thread to be cut. The arrangement of the
various operating parts of this portion of the
apparatus is such that the movement of the
cutters » upon the screw-blank is repeated six
times, this number of cuts being sufficient to
finish the thread to the desired: depth and
shape. That part of the apparatus arranged
and applied to govern the movement of the
cutting-tools v, so that the thread is made
tapering, and to terminate in what is known
as the ¢ gimlet-point,” is plainly illustrated in
Figs. 2, 29, and 30, to which the following de-
scription refers: W is a frame attached to legs
w, which are bolted to the bed S?% the whole
overreaching the cutting apparatus, as shown
in Fig. 30. On its front face this frame is
provided with a T-groove, w!, formed in the
rear of the caps w® In this slot are inserted
two reciprocating slides, w?, which are readily
removed at will by detaching the caps w?,
which are fastened by screws to the face of
the frame W,

A pin, w, is inserted in the slides w3, and
projects therefrom to vhe rear through a slot,
w® cut through the body of the frame W,
such pin and slot being indicated in Fig. 30
by dotted lines.

An arm, W, projects upwardly .from the
right-hand end of the frame W, into which is
entered and bolted a projecting stud-pin, W2,
upon which arehung two swinging levers, W?.
These levers are provided with an adjusting-
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slot, w5, in . which is inserted. a slide, »",-a
short arm, w?® projecting therefrom to the
rear of the levers W? an adjusting screw-
bolt, i, attached at the apex of the levers
W3, passing through it, (see Fig. 30,) for the
purpose of raising and lowering the slides w’
in the slots w® and securing them in any po-
sition desired. A pin, WY, projects from the
slides w?, and the connecting-levers W* are
attached thereto, the forward ends of such
levers being attached to the pins w% which
project to the rear from the two slides w? 1
will be seen that the play of these levers is
governed by the adjusting-slides w” in the
swinging arms ,W?, the raising or lowering of
which changes the length of the throw. 1t
will also be seen that the swinging of the arm
‘W32 will, through the medium of the levers
W+, reciprocate the slides w?. W9 is a small
stand attached to the bed A of the machine,
having two arms, %, in which is arranged a
shaftt, 1", on which is ‘mounted a ecam, %', a
similar cam, w', being mounted on a sleeve
which encireles and rotates on the.shaft w,

The shaft w' is rotated by means of a
ratchet-cam, w", attached thereto, this ratchet,
in turn, being operated by a pawl, v, at.
tached to the end of a lever, W¢ such lever
being pivoted in a stand attached to the bed
A of the machine, and operated by means of
cam 20 on the auxiliary shaft S!, the cam w!®
also being operated. by like arrangement of
parts. :
The rising of the forward end of the levers
‘W6 moving the ratchet-cams one ‘step, the le-
ver is then depressed to its first position, and
the movement repeated. Thusa step-by-step
motion is imparted to the cams w and w!,
which thereby gradually push the arms W3
forward, which cause the slides «? to. ad-
vance with the same gradual movement,

To the face of the. slides «? on the front
face of the frame W are attached projecting
arms W2, (see Figs. 29 and 38,) on the lower
taces of which are formed the guiding-cams
w®,  These guide-cams are slotted, as at w?,
Fig. . 88,  through which slots - are entered
set-screws, so that the position  of the cams
can be adjusted to the right or left, as may
be desired. Other guide-cams of different
length and shape can readily be attached, as
these cams will necessarily vary according to
the length of the screw-blank that is being
threaded. The shape of these cams w? is
shown plainly in Fig. 29, theirouter ends being
curved, so as to guide the cutters v to a point
at the close of their forward movement in the
process of  thread - cutting, while there is a
gradual taperthe whole length of the cam,the
form of which is necessarily reproduced upon
thescrew-blank. W are upright arms firmly
secured by set-screws upon the shaft V, and

at their apexes. vest against the .face of the.

uide-cams w?’. (See Fig. 30.) - They are for
g ( g y

the purpose of gradually rotating the shaft a
certain distance in order. to depress the cut-
ters v, mounted thereon, to their work, accord-

ing to the shape of the guide-cams 2, whose
form the tops of the arms W follow. This
results in gradually tapering the blank as it
is eut, and finishing it with a ¢ gimlet-point,”
the gradual movement forward after each cut,
for six repeated cuts, by the advancing of
slides w? to the lett, of course resulting in de-
pressing the eutterswv, so that the depth of the
thread cut on the blank is adjusted, as may
be desired. ’ :
The operation of this portion of the ap-
paratus is substantially as follows: The cut-
ters being governed by the arrangements of
parts first described, acting upon the shafts
V as the advance thereof takes place, the

‘guide-arms W1 follow against the face of the

gnide-cam %?, the cutters v making the first
cut upon the screw-blank, which rotates
against it by the action of shaft T. As the
first cut is finished the cutter is refracted to
its first position by the action of spring V°®on
shafts V.and arms V2 preparatory to making
the second cut. . At this juncture the slides
are advanced a short distance, moving the
guide-cams w?® forward the same distance,
which, in turn, acts upon arms W, which ro-
tate the shaft 'V slightly, depressing the cut-
ters v for the second cut, which then takes
place in the same manner as the first cut was
accomplished, the operations being repeated
until six successive cuts have been made, each
one being deeper than that preceding it.
These motious for advancing the cutters v are
gradual until the six steps on the ratchet-cam
w" have been traversed, when the shape of

‘the cam w'® permits the swinging levers W?* to

retire to .their first position, this being ac-
complished by the pressure of the springs V2,
forcing back the arms W against guide-cams.
w?®, forcing slides w? to retire, the levers w!
and .arms W2 likewise giving way tothe press-
ure exerted. .

It will thus be understood that any desired

length of screw-thread may be cut upon the
‘blank, of any desired taper,and that any depth

of cut can be obtained through the various ad-
justable devices described.

The position of the transferring apparatus.
in relation to the screw-threading apparatus
is shown best in ‘TFigs. 2, 33, and 34. In Fig.
33 it is shown with a screw-blank, 50, in the
seats m3, preparatory to its delivery.to the

:cluteh on the end of the shaft T.

yrepresentsaguiding-stand, which is formed
intwosections. These sectionsarearranged to
slide in grooves. in thestandy',attached tothe
bed A of the machine. Thetwo sectionsof the
gunide-stand ¥ are opened and closed by means.
of sliding levers 3 3%, arranged in gnideson the
bed of the machine, and reciprocated by the ac-
tion of the eams 21 on the auxiliary shaft S
The apexes of these two sections of the stand
¥, at the point where they meet, are provided.
with a groove or recess conforming to the
shape of the screw-blank. When closed they
partially. encircle- the serew-blank, and form
a steadying guide and rest during the opera-
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tion of thread-cutting. Their apexes do not
wholly close over the blank, but leave an
opening for the projection therefrom of that,
part of the blank upon which the cutters »
operate. #° »° are fingers arranged in the
rear of the transferring apparatus to force
the blanks from the seats m® therein into the
recess in the top of the stand y, and thence
into the grasp of clamping-arms ¢ on the end
of the shaft T. These fingers are mounted in
@ carriage, 7, arranged in grooves in the top
of a bifurcated stand, 98, bolted to the bed A
of the machine.

The carriages 47 are reciprocated in the
grooved ways in stand %* by means of oscil-
lating levers y°, pivoted on a stud, 4 19, bolted
to the bed A of the machine, the forward
end of these levers being slotted or forked,
which encircles pins ', which depend, Figs.
33, 34, from the sliding carriages y7, the rear
end of the levers-being provided with a pin,
which enters the groove in the cams 22 on
auxiliary shaft 8!, by means of which the de-
sired movements are given to the pins ¥ and
carriages %" at the proper time.

The transferring apparatus, which has here-
inbefore been fully described, carries the
blanks, previously headed, drilled, slotted,
punched, and reshaved, from the last-named
operation (reshaving) to the seat m?, opposite
the finger y® and the first ciuteh # on the end
of the first shaft T. It is then released from
the grasp of the transferring-jaws, and rests
in the seats m® in the framés of the transferrer.
The finger y° then: advances, pushing the
blank out of the seats m?® into the recess in the
apex of the sectional stand y, (the sections of
which remain open far enough to permit the
entry of the head of the blank,) wherein it is
guided until the head is projected therefrom,
and enters in between the clutching-arms ¢
of the revolving head on the end of shaft T.
As the blank strikes against the pin # jt
forces it down against the spring in its seat
in shaft T. The arms # then close down upon
the blank, holding it rigidly. The sectional
stand y then closes upon the blank, and it is
then in position for the thread to be cut
thereon. The cutters » are then moved for-
ward, in the manner as previously described,
cutting the thread, and repeating the opera.
tion six times-until the thread is completed.
This done, the sectional stand opens, the
clamps ¢! release their hold upon the blank,
which is ejected therefrom by the pressure of
the pin %, and drops through the base of the
sectional stand y, and ‘an opening in the bed
of the machine, into any proper receptacle
provided to receive it.

As the other operations in the machine ac-
complish their work twice as fast as a single
threading apparatus, it has been made double,
as shown and deseribed, - ‘

After the transferrer has delivered the first
blank to the first cutting device, and while

that blank is being threaded, the next blank
following.is passed to the intermediate seat |
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m®, in between the two thread-cutters, and
thence to the seat opposite the second thread-
cutter, where it is at once treated as in the
case. of the first blank, a third blank having,
in the meantime, been delivered into the in-
termediate seat, and a fourth blank to the
seat opposite the first eutter. It will thus be
seen that the two cutters receive and act upon
every other blank, in the manner indicated.

Having thus fully described. my invention -
in every phase of its applications and opera-
tions, what I claim as new, and desire to se-
cure by Letters Patent of the United States,
is—

1. Inanorganized machine arranged forthe
automatic manufacture of screws from a con-
tinuous supply of wire, the combination of
the following elements, viz: a blank-heading
device, a shaving device, a drilling device, a
punching device, a slotting device, a re-
shaving device, a screw-threading device,and
an apparatus for transferring theserew-blanks
from one device to the others, such combina-
tion of elements being arranged for the manu-

‘facture of screws the heads of which are pro-

vided with an angular cavity in addition to
the usual slot or nick.

2. In an organized machine arranged for
the automatic manufacture of screws from a
continuous sapply of headed screw - blanks,
the combination of the following elements,
viz: a shaving device, a drilling device, a
punching device, a slotting device, a reshav-
ing device, a screw-threading device, and an
apparatus for transferring the blanks from
the first-named device to the others in rota-
tion, such combination of elements being ar-
ranged for the manufacture of screws the
heads of which are provided with an. angular
cavity in addition to the usual slot or nick.

3. In an organized machine arranged for
the antomatic manufacture of screws from a
continuous supply of wire, the combination of
the following elements, viz: a blank-heading
device, a drilling device, a punching device, a
slotting device, a shaving and milling device,
a screw-threading device, and an apparatus
for transferring the screw - blanks from one
device to the others, such combination of ele-
ments being arranged for the manufacture of
screws the heads of which are provided with
an angular cavity in addition to the usual
slot or nick. o

4. In an organized machine arranged for
the automatic manufacture of screws from a
continuous supply of beaded serew -blanks,
the combination of the following elements,
viz: a drilling device, a punching device, a
slotting device, a shaving and milling device,
a screw-threading device, and an apparatus
for transferring the screw-blanks from the
first-named device to the others, such combi-
nation of elements being arranged for the
manufacture of screws the heads of which
are provided with an angular cavity in addi-
tion to the usual slot or nick. .

5. In an organized machine arranged for
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the antomatic manufacture of screws from' a
continnous supply of ‘wire, the combination of
the following elements, viz: a blank-heading

device, a shaving device, a drilling device, a-

punching device, a screw-threading device,
and an apparatus for transferring the screw-
blanks from one device to the others, such
combination of elements being adapted to the
manufacture of screws the heads of which
are provided in the center with an angular
cavity in place of .the usual slot or nick.

6. In an' organized machine arranged for
the antomatic ‘manufacture of screws from a
continuous supply of headed serew-blanks, the
combination of the following elements, viz:
a shaving device, a drilling device, a punch-
ing device, a screw-threading device, and an
apparatus for -transferring the screw-blanks
from the first-named device to the others in ro-
tation, such combination of elements being
adapted to the manufacture of screws the
heads of which are provided in the center
with an angular cavity in place of the -usnal
slot or nick.

7. In an organized machine arranged for
the automatic manufacture of screws from a
continuous supply of wire, the combination of
the following elements, viz: a blank-heading
device, a drilling device, a punching device,
~ a combined milling and shaving device, a
screw-threading device, and an apparatus for
transferring the serew-blanks from one device
to the .others, such combination of elements
being arranged for the manufacture of screws
the heads of which are provided in the center
with an angular cavity in place of the usual
slot or nick. ' :

8. In an organized machine arranged for
the automatic manufacture of screws from a
continnous supply of headed Serew - blanks,
the combination of the following elements,
viz: a drilling device, a punching device, a
combined milling and shaving device, a screw-
threading device, and an apparatus arranged
for transferring the screw - blanks from the
first-named device to the others in rotation,
such combination of devices being arranged
for the manufacture of screws the heads of
which are provided in the center with an an-
gular cavity in place of the usual slot or nick.

9. In an organized machine arranged for
the automatic manufacture of serews from a
continuous supply of wire, the combination of
the following elements, viz: a blank-heading
device, a shaving device, a drilling device, a
slotting device, a reshaving device, a screw-
threading device, and an apparatus for trans-
ferring the screw-blanks from one device to
the others, such combination of devices being
arranged for the manufacture of screws the
heads of which are provided centrally with a
rqulrild hole in addition to the usual slot or
nick.

10. In an organized machine arranged for
the automatic manufacture of screws from a
continuous supply of headed screw - blanks,
the combination of the following elements,

viz: a shaving deviee,a drilling device, a slot--
ting device,areshaving device, a serew-thread-
ing 'device, and an apparatus for transferring-
the screw-blanks from one device to the oth-
ers in rotation, such combination of devices
being arranged for the manufacture of serews
the heads of which are provided centrally
with a round hole in addition to the usual slot
or nick. o '
11. Inan organized machine arranged for the:
manufacture of wood-screws provided inthe
center of their heads with a round or angular
cavity in addition to or without the usual slot
or nick, the combination of the following de-
vices: arotating spindleprovided with clamp-
ing-jaws for grasping the screw-blank, a lon-
gitudinal reciprocating rotating spindle car-
rying a drill, the two spindles revolving in
contrary directions, and a feeding device for
delivering the screw-blanks to such devices,
the whole arranged and operating substan-
tially as herein shown and set forth, .
12. In an organized machine arranged for
the manufacture of wood-serews provided in
the center of their heads with a round or
angular cavity in addition to or without the
usual slot or nick, the combination of the fol-
lowing devices, viz: a rotating spindle pro-
vided with clamping-jaws for grasping the
screw-blauk, a longitudinal reciprocating ro-
tating spindle carrying a drill, the two spin-
dles rotating in contrary directions, a shav-
ing cutter or eutters, and a feeding mechan-
ism for delivering the screw-blanks to such

“devices, the whole arranged and operating -
substantially as herein shown and set forth.

13. In an organized machine arranged for
the manufacture of wood-screws, in combina.-
tion with the shaving, slotting, and screw-
threading devices embodied therein, and a se-
ries of power-presses provided with dies for
grasping thescrew-blanks while being operated
upon by such devices, a transferring apparatus
provided with a series of clamping-jaws, oper-
ating in a frame provided on its apex with a
series of transfer-seats, such jaws arranged to
automatically adjust their grasp to various
gages of wire, and having the following-stated
movements: a movement to the right, and an
upward movement to grasp and remove the °
series of blanks from the various devices op-
erating thereon, and a movement to the left,
and a downward movement to deliver such
blanks to the next succeeding operation, the
whole arranged, applied, and operating sub-
stantially in the manner as herein shown and
set forth, ‘

14. The combination of an apparatus or de-
vice for punching an angular cavity in the
head of a screw-blank previously drilled, a
device for slotting or nicking the same, and
a transferring apparatus for delivering the
serew-blanks to and removing them from such
punching and slotting devices, the whole ar-
ranged and operating substantially as herein
shown and set forth. N

15. The combination of a reshaving appa
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ratus, con51st1ng of a reciprocating rotating
shaft carrying a milling and shaving tool, such
shaving-tool being adjusted to itis Work by
‘the advance of such shaft, and retired there-
from by its retrograde movement, a device
for elamping and holding the serew - blank
while it is being operated upon, and an appa-
ratus for delivering the screw-blanks to and
removing them from the action of the milling
and shaving apparatus, the whole arranged,
applied, and operating substantially as and
for the purposes as herein shown and set
forth,

16. The combination of a carrying-trough,
arranged to convey a column of screw-blanks
from a heading apparatus or a hopper, a de-
vice for separating or selecting a single blank
from the column of blanks so conveyed, a de-
vice for shaving the heads of such blanks, a
drilling apparatus, a stationary guide-rest, a
reciprocating guide-rest, and an apparatus for
transferring the blanks, after drilling and
shaving, therefrom to the succeeding opera-
tions in the formation of a screw, all substan-
tially as herein shown and set forth.

17. The combination of a carrying-trough,
arranged to convey a column of serew-blanks
from a heading apparatus or a hopper, a de-
vice for separating or selecting a single blank
from the column of blanks so conveyed, a de-
vice for shaving the heads of such blanks, a
stationary guide-rest, a reeciprocating guide-
rest, and an apparatus for transferring the
blanks, after being shaved, therefrom to the
succeeding operations in the formation of a
screw, all substantially as herein shown and
set forth.

18. The combination of a device for punch-
ing a serew-blank in which a round hole has
been previously drilled for the purpose of
forming it into an angular cavity, a device for

slotting or nicking the blank-head, and an ap--
paratus for delivering the scerew- blank to-and
removing it from such devices, all substan---
tially as herein shown and set forth. ‘

19. The combination of a screw-threading:
apparatus having two sets of threading de--
vices operating in unison; an apparatus for
delivering the screw- blanks alternately to'such
threading deviees, such delivering apparatus
having the following-stated movements:.a
movement to the right beneath the line of
serew-blanks supported in seats, arising move-
ment to grasp the blanks, a movement to-the
left carrying the blanks, and a falling move-
ment to deliver the blanks to the threading de-
vices; a series of sectional guide-stands ar-
langed to receive the serew-blanks from such
transferring apparatus, and to guide them to
the revolving clamps, which grasp the head
of the blanks and rotate them during the pro-
cess of threading, such guide-stands retaining
and guiding the blank while the thread-cut-
ters operate thereon, and afterward opening
laterally and delivering the finished screws
through their base; and a set of reciprocating
fingers arranged to-force the blanks from the
transferrm(r seats and transferring apparatus
to said sectlonal guide-stands and revolving
clamps, all substantially as herein shown and
set forth.

20. The reciprocating guide-rest zl and fixed
guide-rest ¢, arranged to support the screw-
blanks prior to, during the process of drilling
and shaving, and for delivery to the transfer-
ring apparatus, substantially as herein shown
and set forth.

ALBERT L. MUNSON.

Witnesses:
Louis DONELL,
E. G. WARD.



