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UNITED STATES

PaTENT OFFICE.

WILLIAM J. HUTCHINS, OF JOLIET, ILLINOIS.

WIRE-NAIL MACHINE.

SPECIFICATION forming part of Letﬁers Patent No. 644,603, dated March 6, 1900. -

Application filed July 18,1898,

To all whom it may concern:

Beit known that I, WILLIAM J. HUTCHINS,
a citizen of the United States, residing at Jo-
liet, in the county of Will and State of Illi-
nois, have inverted certain new and useful
Improvements in Wire-Nail Machines, of
which the following is a specification, refer-
ence being had therem to the accompanying
drawings and references marked thereon.

This invention relates to improvements in

that class of nail-making machines wherein

the nails are formed of wire, and is designed
as an improvement in the wire-nail machme

patented by me April 6, 1897, No. 580,318,

which improvements are fully set forth and
deseribed in the following specification and
pointed out in the annexed claims.

The objects of thisinvention are to produce
a machine of greater strength and durability
without materially inereasing the general out-
line dimensions; to decrease the stroke of the
parts employed in forming the nail-heads,
thereby increasing the power of compression
and decreasing the vibratory movement of
the machine when in action; to render the
machine capable of making either one or two
nails at a single operation or revolution; to
construct and confine the constituent parts of
the machine so that there will be no pereepti-
ble yield or undue strain experienced during
theoperationthereof,therebyreducing thelia-
bility of breakage to a minimum and render-
ing it possible to fully maintain adjustments
of parts, resulting in a more nearly continu-
ousoperation, and hence a greater production
of nails; to increase the adjustments of the
grip-dies, so as to make it possible to bring
the nail-wire in more minute alinement with
the heading-tool; to increase by a change of
form the leverage of the grip or pinch lever,
so as to reduce the wear thereof and the power
required to operate it;.to provide a pinch-
feed instead of the grip-feed heretofore em;
ployed, and other obj ects which are described
hereinafter.

In the drawings, Figure 1isa crenelal plan
of the machine; Flg 2 aside elevauon there-
of looking at Fig. T from the right; Fig. 3,a
central vertical longitudinal sectional view of
the machine; Fig. 4,a vertical eross-sectional
view taken on line A A of Fig. 1 looking to-
ward the rear of the machine; Fig. 5, a side

Serial No. 686,308, No model,

perspective of one of the point-cutter heads
of the machine provided with its eutters, ad-
Justmv-screws and clamps; Fig. 6,afrontend
view of the samehaving a por thD represented
in section; Fig. 7, a rear perspective of said
head stripped of 'said parts; Fig. 8, a per-
spective view of the pitman-coupling pin of
said head; Fig. 9, a vertical cross-sectional
view taken on line B B of Fig. 1 looking to-
ward the rear of the machine; Fig. 10, a sec-
tional perspective view of the interior of the
machine, showing the manner in which the
heading-tool engages the nail-wire to form
the nall heads; Fw 11, a detailed perspec-
tive of ome - of the header -cross-head-link-
supporting posts; Fig. 12, a similar view of
one of the links supported by said posts;
Fig. 13, a vertical cross-section taken on line
A A of Fig. 1 looking toward the front of the
machine; Fig. 14, a detailed perspective of
the die-block of the machine; Fig. 15, a simi-
lar view of the die-gib thereof; Fig. 16, a simi-
lar view of the adjustable die-block-support-
ing table and the side plate of one cross-head

.vmdeway of the machine; Fig. 17, a similar

view of the die-block- table ad]usmng serew;
Fig. 18, a similar view of the grip or pinch
cam of the machine; Fig. 19, a similar view of
the grip or pineh lever of the machine; Fig.
20, a front perspective of the feed-head of the
machineand asectional view of the frame and
guideway thereof; Fig. 21, aplan ofsaid head;
Fig. 22, a perspective view of one of the
strawhtener rolls of the machine; Fig. 23, a
perspectlve view of a two-wire- 0fup die; Fw
24, a similar view of a single-wire-grip dle,
Fig. 25, a similar view of a double-point cub-
ter; Fig. 26, a similar view of a single-point
cutter; Fig. 27, a perspective view of the end
portion of the heading-tool employed in head-
ing two nails simultaneously; Fig. 28, a simi-
lar view of the heading-toolemployed in head-
ing single nails; and Fig. 29 is a cross-sec-
tional perspeective view of the machine on line
A A of Fig. 1looking toward the left, omit-
ting the cutter-heads and their connecting
mechanism.

Referring to the drawings, 1is the machine-
bed, 2 2 the standards nupon which the bed is
mounted, and 3 an outer standard-bearing for
supportmw one extending end of the machme
drive-shaft.
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The bed has made integral therewith a pair
of end boxes4and 4and opposite side boxes 5 6
and 3 6, each of which is provided with a cap
properly secured into position by means of
screws or studs.

7 is the drive-shaft, journaled in boxes 4 4
and 3, is made with a crank-head 8 between
boxes 4 4, and has fixed thereon the miter-
gears 9 9, a crank-disk 10, a fly-wheel 11, a
tight belt-pulley 12, and sleeved thereon a
loose belt-pulley 138 in the manner shown in
TFig. 1.

14 14 are opposite side shafts, respectively,
journaled in boxes 5 6 and 5 6, and have re-
spectively fixed thereon miter-gears 15 (ar-
ranged, respectively, in mesh with and driven
by gears 9 9) and eccentrics 16, and the shaft
at the right side of the machine also has fixed
thereon the grip or pinch cam 17, which af-
fixed parts are arranged as shown in Fig. 1,

On the central portion of bed 1 is a longi-
tudinal gnideway formed by a pair of oppo-
site upright parts 18 18, and affixed upon the
forward end of said parts 18 18 is a pair of
opposite posts1919,and swung from pins 2020,
respectively, of said postsis a pair of opposite
links 21 21.

22 is the header cross-head, made with side-
extending trunnions 23, (see Figs. 9 and 10,)
which are hung in the depending portion of
said links, and thereby support the forward
end of said cross-head so it will swing at that
end to bring the heading-tool 24 down to be
in line with the nail-wire at the full forward
movement of said head and raise said tool to
be above the line of the nail-wire at the full
rearward movement of said head. The rear
end of said cross-head is made to socket and
couple with a pitman 25, which is strapped
to and driven by the crank of shaft 7, which
coupling is effected by means of a link 26,
held in a fork of the cross-head by a cross-pin
27 and adjustably held in a longitudinal bore
of sdid pitman by means of a cross-key 28,
(see Fig. 3,) and said rear end of said cross-
head is gnided by means of a pair of oppo-
site sliding blocks 29, arranged in ways in the
rear portion of said longitudinal guideway,
(see Figs. 1, 3, and 10,) and have respectively
arranged therein the end portions of said
coupling-pin 27 and are respectively confined
against lifting by means of the opposite guide-
plates 30 30. 1In line with said longitudinal
guideway at the forward end of the machine-
bed is an upright anvil portion 31, made with
a verfical recess in its side facing said guide-
way, which recess merges into an opening
throngh the bed, which opening extends
acrossthespacebetweensaid anvil and guide-
way and a distance back below said guideway.
Arranged adjacent the inner side of said an-
vil is the die-block-supporting table 32, with
its depending portions extending down into
said opening, and turned up through a screw-
threaded hole in a ledge in the lower portion
of the bed is a serew 33, which engages said
table, as shown in Figs. 3, 10, and 13, for the

644,603

purpose of giving vertical adjustment to said
table. 34 is the die-block placed upon said
table, with its depending cross portion fitted
into a corresponding recess in said table, (see
Figs. 13, 14, and 16,) and is made with a rear
extending portion fitted into the recess of
anvil 31, is recessed in its face to form a seat
for the grip-dies and for a gib 35 for opera-
tively confining the operative die, is provided
with a hardened battering-block 36, set there-
in in a position to be in rear of the working
end of the grip-dies, is further provided with
abarrel 37 in line with and in rear of the die-
seat and with threaded holes for the placing
of set-screws for holding, confining, and ad-
justing the grip-dies, and is held seated upon
said table by means of clamping-blocks 96,
which are secured down by means of studs
set in anvil 31.

Across the machine-bed either way from
the space between the longitudinal guideway
and said die-block is a guideway, that at the
right consisting of an adjustable guide-box
38, wherein one cutter-head 39 is placed, and
that at the left consisting, at one side, of an
upright portion 40 of the bed and an adjust-
able gib 41 at the opposite side of a plate 42,
attached af one end to an upright lug 43 of
the bed and resting against table 32 at its op-
posite end in a corner recess of said table, (see
Fig. 16,) thus spanning the space at the side
of the grip or pinch lever of the machine,
and atthe top of a covering-plate 44, wherein
the opposite cutter-head 45 is placed. Said
cutter-heads are respectively operated to si-
multaneously move toward and from each
other by means of the opposite eccentries 16
16 through the agency of the respective pit-
men 46 46, which pitmen are socketed in the
end of said heads and coupled therewith
by means of pins, such as shown in Fig. 8,
and have attached to their facing end portion
by means of screws, such as shown at 47 in
Fig. 6, clamps 48 49, which clamp and hold
the point-cutters 50 at one side of their head.
(See Figs. 1, 4, 5 and 6.)

The screws 47 are placed in vertically-
threaded holes of their respective heads, and
by turning them the lower clamps 49 will be
adjusted vertically to correspondingly adjust
the point-cutters, and when thus adjusted the
nuts turned on the upper portions of said
screws are set down hard upon the upper
clamps 48, thus firmly pinching and holding
the point-cutters. The rear end of said cut-
ter-heads are stepped or offset, as shown in
Figs. 5 and 7, and entered at said respective
offsets are screws 51 and 52, which extend
longitudinally through the head and engage
the rear end of the respective cutters 50, as
shown in said Fig. 5, for the purpose of ad-
justing said cutters, and turned into the head
are set-screws 53 54, which engage against
said adjusting-screws, respectively, to lock
their engagement.

The cutters 50 of the opposite heads 39 45
may be adjusted vertically by means of the
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serews 47 and clamps 48 49, so as to properly
register on the wire lines. Also cutter-head
39may be adjusted laterally orin the direction
of the wire line to bring the cutters to regis-
ter laterally by moving the guide-box 38,
which is done by means of the shouldered
serew 55, which is threaded into said box and
retained by being placed in the fork of an
upright lug of the bed, as shown in Fig. 1.
In the vertical recess of anvil 31 in the rear
end of the die-block is placed a wedge 56,
made adjustable by means of a shouldered
screw 57, as shown, for the purpose of adjust-
ing the die-block toward or from the path of
the point-cutters to regulate the distance be-
tween the face of the grip-dies and point-
cutters, and thereby regulate the stock or
quantity of wire to be left projecting from
the grip-dies after the nails have been cut
from the nail-wire, hence gaging the quan-

tity of wire from which the nail-heads are |

formed to govern their size. The header
cross-head 22 is also provided with a wedge
58, arranged in a vertical recess in rear of the
heading-tool 24, made adjustable by means
of a shouldered screw 59, as shown, for the
purpose of adjustingsaid heading-tool to gage
its stroke in forming the nail-heads.

The grip-dies (shown at 60 and 61 in Fig.
13) are placed in their seat in die-block 34, as
represented in said figure, with the die 60 held
in a fixed position and the die 61 operatively
confined, so as to be yieldingly held open
from die 60 by a means not necessary to be
herein described and pinched to grip the nail-
wire between it and die 60 by méans of the
action of the pinch or grip lever, as herein-
after described. _

Adjacent the left side of anvil 31 the bed
is recessed vertically, as shown at 62 in Figs.
1 and 13. Across said recess is placed a pin
63 and upon said pin is fulerumed the grip-
lever 64, as shown in said figures. The up-
per end portion of said lever is provided with
a pinch-serew 65, adjustably arranged to en-
gage against the end of die 61, and the lower

portion of said lever extends down through

said bed-recess across under the bed to the
opposite or right side of the machine and
terminates with an affixed forked bearing
66 under grip-cam 17 of shaft 14, wherein is
placed a roll 67, with its trunnions resting
in the bearings of said fork and its face con-
tacting said grip-cam, the action of the cam
against said roll causing the lever to be ac-
tuated at stated regular intervals to pinch
said grip-die 61, and as a means of yield-
ingly holding said roll 67 in constant contact
with cam 17 and releasing the pinch on said
die when the position of said cam so permits
a coil-spring 68 is arranged under said lever
at its end below said roll, which spring is
stepped and thus supported in a barrel-
bracket 69, which is attached to one of the
machine-standards, as represented in Fig. 2.
The position of lever 64 is such as to be in
line vertically with the die-block, and hence

€

in line with the table-adjustihg serew 33, and
as a means of giving access to the socket of
said screw by means of a suitable wrench a
hole 70, asshown in Fig. 19, is made through

“said lever directly under said screw.

The machine employing a crank-feed is
therefore of that class known as a ¢ two-part-
movement machine,” one-half revolution be-
ing consumed in feeding forward the nail-
wire, leaving the remaining one-half revolu-
tion to point, shed, and head the next sue-
ceeding nails. Therefore the grip-cam 17
must be so shaped as to accommodate the
several consecutive movements of each revo-
lation of the machine. By reference to Fig.
18 line C C denotes the cross-center of the
cam, the part below said line representing
the time of the machine when the nail-wire
is being fed forward. Therefore said cam is
reduced at that portion so as to permit the

-grip-dies o be open and free during that pe-

riod of time of the action of the machine, and
the part above said line represents the time
of the machine when the feed-head is reced-
ing and the nails are being gripped, pointed,
shed, and headed. )

The section of the cam from D to X repre-
sents the time the die 61 is being pinched to
grip the nail-wire, the section from E fo F
the time the nails are being pointed and shed
from the machine, the section from F to G
the time the nail-heads are being formed,
and the section from G to H the time the
pinch- is being released on die 61, so it. may
open to permit a succeeding feed to be made.
That section of the cam from I to F is made
inclined, as represented, for the purpose of
gradually increasing the force of pinch on
die 61, so that the maximum force of pinch
will be exerted on said die during the time
of heading the nails and only during said pe-
riods of time. _

Attached to the front end of bed 1 is a
frame 71, which supports at its outer end a
set of wire-straightening rolls 72 and guides
73, which are made adjustable in the usual
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manner and openable so the nail-wire may

be laid therein and then closed upon the wire.
The inner end portion of said frame com-
prises a guideway 74, one side of which is
made adjustable by means of set-screws, as
shown. Placed upon and within said guide-
way is the feed-head 75, adapted to slide upon
said way in the direction of the machine wire
line. Fixed upon said head at one side of
the wire line is a circular block 76. Opposite
said bloek is arranged in a suitable housing
an adjustable square block 77, made adjust-
able by means of a set-screw turned against
its outer side and made with its side facing
block 76 beveled, as represented. Placed
against said beveled block 77 is a vertically-
arranged roll 78, yieldingly held into position
by means of a spring 79.

The naijl-wire is placed between the block
76 and roll 78, and at each forward move-
ment of said head the roll will wedge back
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between the wire and beveled end of block
77 sufficient to pinch the wire firmly against
block 76, and thus hold it tocausethe proper
feed to be made. As said head recedes the
action of the wire against roll 78 causes said
roll to move back the bevel of block 77, and
this releases the pinch, so the wire may remain
stationary until a succeeding feed is made.

Bedlismade witha forward-extending arm
80, which has fixed therein an upright pin 81,
whereon is fulerumed thefeed-lever 82, which
extends at one end to engage with and oper-
ate the feed-head, and has sleeved on its op-
posite end the hub of a knuckle 83, which
connects with a second knuckle 84 through
the medium of a connecting-rod 95, as shown,
and said latter knuckle is sleeved on a crank-
pin 85 of disk 10, which crank, comprising
said disk and pin, drives said rod to operate
said lever. Pin 85 is made adjustable in a
faee-slot of disk 10 for the purpose of chang-
ing the stroke of said crank to regulate the
movement of the feed-head, so that various
lengths of feed may be made to produce vari-
ous lengths of nails.

Grip-lever 64 is provided near its outer end
with a vertical plain surface 86, and attached
to the under side of bed 1, adjacent said sur-
face, is a depending bracket 37, set so as to
be engaged by and form a guide at one side
of saidleverto prevent side movement thereof
at thatend.  (See IFig. 2.) Also said leveris
made with recess 88 in its side immediately
above its point of fulerum for the purpose of
providing space for the guideway side plate
42, in order that the head and hub of said le-
ver may be brought more directly in line with
the grip-dies.

In the construction of eccentries 16 the one
at the right of the machine is made of broader
face than the strap of the pitman placed there-
on, (see Figs. 1 and 2,) so that said strap may
have a limited sliding movement on said ec-
centric to accommodate different positions of
cutter-head 39 when adjusted by moving box
38, as stated.

Inoperation thefeed mechanism isoperated
tointermittently feed forward sections of nail-
wire of length suitable from which to form
the size of nails being made. At each for-
ward movement of the feed the grip-cam is
turned to such position as to permit the grip-
lever to release its pinch on the grip-die 61,
thus permitting the dies to be open during
such feed movement at the same time the
header cross-head is receding, cansing its tool
24 to swing rearward and upward, so as to be
above the path of the headed ends of the in-
fed nail-wire. At the conclusion of such feed
the grip-cam has turned so as to act upon the
grip-lever to cause it to pinch die 61, and thus
grip the infed wire to hold it during the pe-
riod of time the feed-head is receding, during
which time the point-cutters advance upon
the nail-wire adjacent the face of the grip-
dies and point the nails, severing them from
the nail-wire, and leaving a short section of

the wire projecting from the grip-dies from
which to form the nail-heads, which at the
receding of the point-cutters is immediately
engaged by the heading-tool and the heads
formed.

Duringthe forward oradvancing movement
of the header-tool it is by the swinging move-
ment of its head brought down to line with
the nail-wire and during its descent engages
and sheds the nails from the nail-wire, per-
mitting them to fall through the opening in
the machine-bed into a suitable receptacle
placed under the machine.

In constructing the machine the wire pas-
sage-way through the die-block and bed-anvil
is made elongated vertically, so as to accom-
modate the feeding of two wires, one a little
distance above the other; also, to accommo-
date two wires the grip-dies are made double-
seated, as shown in Fig. 23, the point-cutters
are made double, as shown in Fig. 25, and the
straightener rolls are made with an extra
groove either way from their central groove,
as shown in Fig. 224 also, when the machine
is in service, making two nails at a single
revolution, the elongated faced heading-tool,
such as shown in Fig. 27, is employed, which
covers both wire ends, as represented in Fig.
10. When making one nail at each single
revolution of the machine, the header-tool, as
represented in Fig. 28, the grip-dies, as rep-
resented in Fig. 24, and the point-cutters, as
represented in Fig. 26, are employed in place
of the ones described for double service.

The action of the machine and the feed is the
same in single or double service—viz., mak-
ing one or two nails at a single revolution—
and the machine may be changed to either
service by changing the header-tool, the
point-cutters, and the grip-dies and employ-
ing the central groove of the straightener-
rolls for single-nail making and the two ad-
jacent grooves for double-nail making.

Having thus described my invention, what
I claim as new and useful, and desire to se-
cure by Letters Patent, is as follows:

1. In a wire-nail machine, the combination
with the bed provided with the upright and
vertically-recessed anvil portion, the table re-
cessed across its top, and arranged adjacent
the recessed side of said anvil; the die-block
seated upon said table and provided with a
depending portion adapted to fit into said ta-
ble-recess, and with an extending portion
adapted to fit into the recess of said anvil,
and means for vertically and longitudinally
adjusting said die-block, for the purpose
specified.

2. In a wire-nail machine, the combination
with the bed provided with the upright ver-
tically - recessed anvil portion; the top re-
cessed table arranged adjacent the recess of
said anvil portion; the die-block seated upon
and shaped to register with the top of said
table, and provided with the portion extend-
ing into said anvil-recess; the vertically-ad-
justable wedge arranged to give longitudinal
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adjustment, and the secrew arranged to give
vertical adjustment, to said die-block, sub-
stantially as set forth.

3. In a wire-nail machine, the combination

.with the bed, provided with the upright ver-

tieally -recessed anvil portion; the top re-
cessed table arranged adjacent said anvil;
the die-block provided with depending and
lateral projections adapted to respectively fit
in said table and anvil recesses; the adjust-
able wedge arranged to give longitudinal ad-
justment, and the screw arranged to give ver-
tical adjustment, to said table and die-block;
and the clamps arranged holding said die-
block seated, substantially as set forth.

4, In the herein-described wire-nail ma-
chine, the combination with the bed and the
die-block; the die-block-supporting table pro-
vided with the depending portion arranged
fitted into the vertical opening of the bed,
and the serew turned through an underreach-
ing ledge of the bed and into a vertical hole
of said table, and adapted to be turned to
give vertical adjustment to said table, sub-
stantially as and for the purpose specified.

5. In the herein-described wire-nail ma-
chine, the combination with the machine-
standards, and the grip-lever and its actuat-
ing-cam, the barrel attached to the machine-
standard and the coil-spring arranged seated
at one end in said barrel, and impinging the
grip-lever at its opposite end, substantially
as and for the purpose specified.

6. In the wire-nail machine deseribed, in
combination with the longitudinal guideway
thereof, the opposite posts arranged at one
end portion of said guideway; the opposite
links respectively swung from pins of said
posts; the header cross-head provided with
opposite trunnions swung in said links; the
opposite sliding blocks arranged in the oppo-
site end portion of said guideway and ar-
ranged supporting and guiding the rear end

of said cross-head] by means of a cross-pin,
and the erank-and-pitman mechanism for op-
erating said head, substantially as and for
the purpose specified.

7. Inawire-nail machine, the header cross-
head supported by swinging links at its for-
ward end and longitudinally-traveling blocks,
or heads, at its rear end and operated by
means of a crank-and-pitman mechanism ar-
ranged in the wire line of the machine, where-
by the nail-heading tool carried thereby is
brought into direct line with the mail-wire
line when at the limit of its forward move-
ment, and raised above said line at ifs re-
ceding movement, substantially as set forth.
- 8. Awire-nailmachine,provided with means
for feeding forward, at stated infervals, two
strandsofnail-wiresimultaneously,onestrand
vertically above the other; horizontally-op-
erating, gripping mechanism arranged to
jointly grip said wires at the junction where
the nails are formed, transversely-operating
point-cutters arranged in opposite and inde-
pendently-adjustable pairs adapted toengage

-and simultaneously point two nails; a longi-

tudinally-operating header arranged in verti-
cal line with the nail-wires and adapted, dur-
ing itsadvancing movement, to descend from
a position vertically above the nail-wires, en-
gage and shed the nails from the nail-wires,
and thereafter engage the nail-wire ends and
simultaneously form the nail-heads; and dur-
ing its receding movement to ascend to its
former position above the path of the for-
wardly - infeeding headed ends of the nail-
wires and with crank mechanism arranged in
direct line with the nail-wire for giving move-
ment tosaid header,substantially asset forth.

WILLIAM J. HUTCHINS.

In presence of—
PETER MERGLER,
THOMAS J. COOKSON.
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