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To all whom it may concerh:

Beitknown that I, JAMES ATKINS, a citizen
of the United States, residing in the city,
¢ounty, and State of New York, have invented
éertain new and useful Improvements in Nail-
Malking Machines, of which the following is a
speelﬁcamon

This invention relates to improvements in
machines for making twisted nails from wire
of polygonal cross-section, as triangular or
square, &e., and of any wire whose cross-
section isnota circle. In thefollowing speci-
fication wire whose cross-section is an equi-
lateral triangle has been selected as an illus-
tration:

My invention cohsists in meas for twist-
ing the wire or nail during the ordinary op-
eramon of a common naﬂ-machme My de-
vice for accomplishing this purpose is to be
attached toany such machine, its cutting and
heading devices being so arranged that my
twisting device can be so placed as to twist
the blanL beforeheadingortotwist the headed
nail, as hereinafter descubed

Referuncr to the accompanying drawings,
which form a part of this specification, Fig-
ure 1 is a plan view of a machine embodying
myinvention. Fig.2isasectional view there-
of on the line 2 2 of Fig. 1. Tig. 3 is a hori-
zontal section of the twisting die or device.
Figs. 4 t0 6 show modified forms of the twist-
ing device.

Referring to Fig. 2, 1 represents the table
of the machine, which may vary in form and
position as made by different manufacturers.

2 is a side shaft through which the cutting
and clamping devices are operated in some
machines, and in this case through which also
the twisting device is operated. This shaft
makes one revolutlon during the eycle of the
machine movements.

3and 4 represent, respectively, the cutting-
off devices and the holding devices for hold-
ing the wire while it is being headed.

5 5' 5" show, respectively, the wire coming
from the feeder, the nail-blank cut from the
wire and being guided by the tube 7, and the
headed nail still held by the clamp and lying
partly in the ‘rwistinv—spindle 10 ready for
twisting.

718 a guide-tube Whose bore corresponds,

Serial No, 710,444, (Np model.)

approximately, in shape and size with the
cross-section of the wire used.

8 is a pillow-block supporting the twisting-
spindle 10.

9 is the header. _

11 is a gear driving the spindle 10 through
pinion 10" on said spmdle

11 is a slot-wheel for a ‘slot-wheel and
pin” movement and is firmly attached to the
gear 11 or is made in one piece with if.

12, 13, and 14 is a train of gears driving
the slot-wleel from the side shaft 2 through
the pin 12°

12% is a stop-cam firmly attached to gear 12.

15 represents the feeding clamps or devices,
which are operated, in any usual manner, al-
ternately with the holding devices 4.

The above parts are all mounted in any

usual or suitableframe; but the frame, trans-

mitting shaft and gears, and other parts of a
common nail-machine are not embraced in
the drawings, they being of the usual and
well-known constructions.

Theproportions of the gearing members will
depend on the amount of twist to be given to
each nail, and this degree of twist will be gov-
erned to a slight extent by the form of the
wire used. If the latter is square, the twist
must be a multiple of the quarter-revolution.
If triangular, it must be a multiple of the third
of a revolution, as fwo-thirds, one, or cne
and one-third revolution, &e. This require-
ment rests on the necessity for the twisting-
spindle at the completion of the twist lying
in such position that the angular portion of
its bore will receive and gunide the wire as it
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advances another nail length. For the pur- °

pose of illustration I have selected triangular
wire and a four-slot wheel, giving to a two-
thirds four-inch nail a twist of two-thirds of
aturnin itslength from head to point. Then
the spindle-pinion 10, with thirty teeth, must

[s1¢}

make two-thirds of a revolution, equal to *

twenty teeth, at each movement, and as the
driving or slot wheel gear makes one-quarter
of a revolution at the same time it must have
eighty teeth. Also,asthe driving-shaft2and
the pin 12° must revolve in unison, the gears

12 and 14 must be equal; but they can be of

any size and number of teeth which the de-
sign will allow. :

95

100




10

15

20

25

30

35

40

45

50

55

6o

65

Jng-clamps or their equivalent.
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The whole train is represented, in plan and
elevation, as just at the point of beginning
the twisting movement, the motion being in
the direction indicated by the arrows. The
spindle has its bore reduced for a small part
of its length, as shown at 10", to the shape
and size of the cross-section of the wire used,
approximately. This portion I will call the
““cluteh” or ‘‘chuck,” and it may be located
at any point in the length of the spindle. In
Fig. 3it is shown as located at the end of the
spindle, facing the cutter, and the spindle is
so placed that the clutch grasps the triangu-
lar point of the nail. The remainder of the
spindle-bore is eylindrical to permit the twist-
ing between the head and point and of such
diameter as to act as a guide, together with
the clutch or chuck, for the next advancing
blank.

The operationof the device will be deseribed,
beginning at the point in the eycle represent-
ed in the drawings. The gear 12, carrying
the cam 12* and pin 12°, rotating in unison
with shaft 2, is at the point in its revolution
when the pin 12% is just entering one of the
slots 11°of the slot-wheel. As it advancesit
communicates its motion to the slot-wheel,
the movement of the latter beginning without
shock and gradually increasing until the pin
reaches the medial line between the axes of
wheels 11 and 12 and then decreasing in speed
until the pin reaches the point where it leaves
the slot and the movement of the slot-wheel
ceases.  The slot-wheel and its gear 11 have
now made one-quarter of a revolution, which
has given pinion and spindle 10 two-thirds of
a revolution, the gear having, as illustrated,
eighty teeth and the pinion thirty teeth, and
the triangnlar cluteh is left in the same an-
gular relation to the advancing wire as at the
beginning of the twisting. Asthe pin leaves
the slot the next slot is in position to receive
it on the succeeding revolution and the cam
12* engages the adjacent concave portion of
the periphery of wheel 11°, thus preventing
the further rotation of the latter until the pin
next engages it. The freedom from shock at
any speed makes this slot-wheel and pin
movement peculiarly applicable to the pur-
pose under consideration; but any other move-
ment may be adopted which will give the spin-
dle 10 the requisite degree of rotation at the
proper point in the machine-cycle and within
the necessary portion of the cycle time. It
is evident that the twisting must be done be-
tween two succesive impulses of the feeding
device and while the wire is held by the head-
The move-
ment illustrated, performing the twisting in
one-quarter of the cycle, gives ample latitude
for adjustment as to the time of its action.

In the section Fig. 3 the triangular clutch
is shown at 10", the remainder of the bore be-
ing cylindrical. - This clutch can be located
as.shown or in any other portion of the bore—
as, for instance, shown in Fig. 4.

If it is desired to make nails of different

lengths on one machine, a set of spindles can
be provided, one for each length.

The clutch or chuck for twisting the wire
may be formed in the spindle 10, as shown
in Figs. 3 and 4, or the chuck-opening may
be formed in any suitable rotating part.

70

Thus in TFig. 6 the opening is shown as -

formed directly in the pinion 10’, which has
in this case no spindle, but is supported by
ball-bearings 16 16’ on each side in the man-
ner indicated. :

The design illustrated contemplates malk-
ing the spindle of steel and hardening the
clutch or chuck; but, if preferred, a har-
dened-steel bushing 10° can be substituted,
as shown in Fig. 5.

Provision for different lengths of nails can
also be made by making the whole spindle
and its pillow-block adjustable along the axis
of the wire.. It will be observed that the

cutting device 3 and the-guide 7 must also

be adjustable for such change of nail lengths.
While it seems advisable for simplicity of
design and convenience of operation that
the twisting should be accomplished while
the nail is grasped by the heading-clamps, I
do not confine myself to that construction.
Any other means of holding the nail or nail-
blank may be adopted. It is only requisite
that my twisting device shall be so placed as
to grasp the end of the nail or nail-blank
and give it the desired twist after it has been
cut from the wire and between the thrusts of
the feeder. The twisting device is therefore
placed between the cutting-off device and
the holding device that keeps the said blank
from turning as a whole; or, in other words,
the holding device is located at a point be-
yond the chuck or twisting device.

Having thus described my invention, the
following is what I claim as new therein and
desire to secure by Letters Patent:

1. In a wire-nail machine, the combination
of a cutting-off device, means for feeding
non-circular wire through the cutting-off de-
vice, a holding device, an intermittently-ro-
tating twisting device located between the
cutting-off device and the holding device, and
means forrotating said twisting device while
the cut-off wire is being held by the holding
device, substantially as set forth.

2. In a machine for making twisted non-
circular wire nails, the combination of a cut-
ting-off device, means for holding from rota-
tion a cut-off wire section, a twisting device
located betweensuch helding means and the
cut-off device, and a guiding device for guid-
ing the cut-off wire section into the twisting
device, such guiding devices engaging with
the non-circular wire to present same in
proper angularrelation to the twisting means.

3. In a machine for making twisted non-
circular wire nails, the combination of a cut-
ting-off device, feeding and guiding devices
for feeding the wire and the eut-off sections
in definite angular position, a twisting device
comprising a chuck conforming to the wire
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and adapted to receive the wire when fed in | and for maintaining said twisting device in
such definite angular position, and to allow | fixed and definite angular position while the
same to pass longitudinally through it, hold- | wire is being fed through same.

ing means for holding from rotation a part JAMES ATKINS.
of a wire section that has passed through the Witnesses:

said chuck, and means for rotating said twist- ARTHUR P. KN1GHT,

ing device while the wire section is so held M. V. BipGoob.



