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PATENT OFFICE.

LYMAN R. BLAKE, OF FORT WAYNE, INDIANA, AND ASA S. LIBBY, OF
LAWRENCE, MASSACHUSETTS. o

IMPROVEMENT IN BOOT AND SHOE NAILING-MACHINES.

Specification forming part of Letters Patent No. 122,985, dated January 23, 1872.

To all whom it MAY CONCErn:
Be it known that we, LYMAN R. BLAKE, of

Fort Wayne, Allen county, Indiana, and ASA
S. LiBBY, of Lawrence, Essex county, Mas-

‘sachusetts, have invented certain Improve-

ments in the Manufacture of Boots and Shoes;
and we do hereby declare that the following,

 taken in connection with the drawing which

accompanies and forms part of this specifica-

tion, is a description of our invention sufficient

to enable those skilled in the art to practice it.
-~ United States Letters Patent No. 76,150 were
granted to us on the 31st day of March, 1865,
for a machine for uniting soles and uppers ot
boots and shoes by means of nails automatic-
ally cut from a continuous wire, and driven by
suitable mechanism.

Our present invention relates particularly to
a machine having a construction, an organiza-
tion, and a method of operation similar in

“many respects to the machine described and

claimed in such patent. In such machine the

. Dboot or shoe is supported upon what is tech-

nically known as a ‘“horn,” or a salient inclined
arm, the top of which enters the boot or shoe
and serves as a work-supporting anvil, upon

‘which the inner surface of the sole is supported
~directly under the point where the nail is to be

driven, and the varying thickness through
which nails are to pass (in nailing around the

: sole) is calipered between the top of the horn

and a presser-foot mechanism, in such manner
that the rise of the presser-foot (to permit feed
of the shoe)is uniform, or to a uniform dis-
tance above the upper surface of the sole,
whatever may be the thickness of the parts to
be nailed. By means of this variable rise. (in
accordance with the thickness of the assembled
parts to be united,) each nail is automatically
cut from the wire to a length in aecordance
with the particular thicknessof the parts such
nail is tounite; and the throw of thenail-driver

is also varied, as required by the thickness of

the parts, so as to bring the pointot the driver

always to the same position, with reterence to

the upper surface of the sole at the point where
the nailis driven. All these changes are effect-

edin such patented machine automatically; and

in the machine embracing our present improve-

ments the same results are effected by means

substantially the same, our invention, so far

as relates to these features in the operation of
nailing the shoe, being confined to the specific
construction and arrangement of the mechan-
ism. In the patent referred to the nails are
driven in inclined directions and with alter-
nately-opposite inclinations in the iine of the
fastening, for which purpose the nail tube-foot
and the driver are brought into positions cor-
responding to the inclinations to be given to
the driven nails, first in one direction and then

in the opposite. In our present invention
| neither the nail-tube foot nor the driver has .

such an inelination, each being perpendicular
to the line of the seam, and only inclined In
the opposite direction to the extent required

| by swinging the nail-tube foot from position to

receive the nail to position under the driver;
and yet the nails whendriven stand in inclined
directions, (allthe nailshavingthe sameinclina-

-tion, or alternate nails having reverse inclina-

tions,) and this inclination is etiected by point-
ing each nail upon one side, so that as it en-
ters it turns. It is in this method of uniting
vamps and soles and of securing the inclina-
tions of the nails, either in the same or alter-
nately-reverse directions, that our present in-
vention primarily consists, as also in the con-
struction and arrangement of the devices by
which the pointing upon opposite sides of sue-
cessive nails is effected. | . |
The drawing represents a machine embody-
ing the invention. | o '
A shows the machine in front elevation. .B
is a side elevation of it. C 1s a sectional plan
on theline z x. D shows that part of one side
of the machine, not shown at B. His a plan
of the cutting mechanism. F is a plan of the
cutter-levers and the shide-block or bearing in
which they are pivoted. G 1s a plan of the
cutters. H I show in section (enlarged) the
respective cutting-edges. J shows the nail-

forming wire; K, a section of the same en-

larged. L. and M, two successively-formed
nails. N O are side and edge views of one of
the nails, enlarged. P @ showinside and end

view of the nail-driver. a denotes the upper
part of the horn or work-supporting arm ; said
horn being shown only at B, as in'its construe-
tion and arrangement 1t may be precisely like
the horn shown in our aforesaid patent. The
working parts of the machine are shown as
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mounted 1n, upon, and beneath a frame, com-
posed of plllcu -plates U ¢ and their bﬂppmtlllg
posts. Mounted in bearings upon the rear
pillars is the driving-shatt d, upon which are
shown as located all the cams (except the cut-

ter-cam) that t""ectlv and indirectly actuate.

the various parts of the mechanism. Theboot
or shoe, drawn over the horn and having its
mner Sole resting upon the anvil top or face €
thereof, is fed, at proper times, by a feed-foot
or pin, f, and at other times 1s griped between

the top of the horn and the presser-footg. This

presser-foot is at the bottom of a vertical bar,
rod, or shaft, %, which extends through and

has a shiding bearmﬂ in the plates b ¢, and has

vertical recipr oc&tmw movements imparted to
it (to cause the presser-foot to descend and
oripe the sole and to rise to permit the shoe to
be fed) by meansot a rocker-lever, ¢,a pin pro-
jecting fromn one end of which extends into a
slot in a frame, k, that encircles the rod &, while
a pin projecting from its opposite end extends
Into a cam-slot in the side of a cam-wheel, I,
on the driving-shaft. The frame k has a slot
1m which is located a nut, the thread of which
éxtends 1nto a quick screw-thread on the up-
per part of the presser-foot rod, the nut lock-
mg the presser-foot rod and trame k£ together,
and the presser-toot being brought more or less
distant from the frame by turning the nut.
This nut bhas ratchet-teeth upon 1ts outer sur-
face into which lock spring-detainer pawls,
which pawls, when the presser-foot descends,
are drawn out from the ratchet by a suitable
cam upon the cam-shatt, thereby disengaging

the nut, which 1s then tlee to turn when the-

-press-er;foot descends, and in accordance with
the position of the upper surface of the work
toward which the presser-foot descends. The
mannerin which, by meansof thescrew-thread-
ed presser-rod, the ratchet-nut, the spring-de-
tainer pawls, and the co- Opera,twe mechanism,

the presser- foot descends with a uniform pr ess-
ure upon the stock, however variable in thick-

ness, and rises to a uniform distance from the
upper surface of the stock, thus varying in po-
sition,is fully set forth in our patent No. 76,150
~and need not be herein more particularly de-
scribed. The presser-foot is composed of two
cheeks, I/ m, having a vertical slot or space be-

tween t]lem 1n whwh 15 located the nail-tube
foot n, ﬁttmg between the cheeks, hung near
its bottom by means of a pin, o, prcgectmg
from the sideof the foot intoone of the cheeks,
and rocking freely upon this pin to carry the
nail-tube first into position for the upper end
of the tube to receive the nail cut off irom the
wire, and next into position to enable thedriver
to eutel the tube and drive the nail. The bot-

tom of the nail-tube foot and the bottom of the
presser-foot on each side of it are of substan-
tially the same form, and when the nailisdriven
they set or press upon the stock as one piece.
The cheelk ! 1s made as a cap-piece, and by re-
moving the screws, by which 1t 1s fixed to the
presser-foot bar, the nail-tube foot may be re-
moved. -

The nail-tube foot is swung into its respec-
tive positions as follows: A pin, ¢, extends in-
to a slot, #, 1 the top of the foot, this pin be-
mg at the lower end of a lever,s hung? as seen
at t to the presser-foot bar. On the inner side
of t]llb lever 1s a pin, %, extending into a slot,
v,1n thedriver-stock w; tlns slot 1)611] St aaght
except at or near 1ts lower end, Where 16 18 1n-
clined, as seen at x. As the driver-stock as-
cends, atter having driven a nail,and when the
driver has risen from the tube in the nail-tube
toot, the incline » strikes the pin v and swings

‘the lever 1nward, CAITY] ing the nail-tube foot

])mmg tllb Iattel part of the 11pward mohon
of the drver-stock, the pin « travels in a
straight paxt of the slot » and the mnail-tube
foot 1s stationary in relation to the presser-
toot. Just betore or during the first part of
the descentof the presser-foot thenail-tube foot
18 thus stationary, and the lower end of the wire
having been fed down into the nail-tube foot,

and th(, nail bemg severed from the wire, the
presser-root descends, and then the driver de-
scends, bringing the pin « again into the slot
inc]ine x, and thereby %wiuninﬂ the nail-taube
foot outw ard and bringing 11::-3 11.:111 charged tube
into position for the ultmnce and dlwmﬂ a.C-
tion of the driver. The driver-stock is con-
nected to a vertically-sliding rod, y, by a link,

2, and this rod by a link, «?, to one end of &
rocker- lever, b, whose othc,r end 18 jointed to
the arm of dll eccentmc strap, ¢*, encircling an
eccentric on the main shaft. The lever bz 1S
fulerumed 1 a bearing at the top of a slide-rod
or post, d?, and cthhough the throw of the driver,

effected by the lever and eccentrie,is positive

and constant 1 extent, yet the drwm point
of the driver is made to descend to a pomt in
accordance with the varying position of the
surface of thestock, (contingentupon the thick-
ness of the stock; ) this being effected by mak-

ing the fulcrum of the lever movab]e vertical-

ly and positioning 1t in accordance with the
thickness of the stock or the distance to which
the point of the driver is to descend. This po-
sition is automatically effected by means of a
wedge slide, which, at each rise of the presser-
foot,1s slid back b y 2 connection with the press-
er-f00t bar, and to an extent dependent upon
the pomtmn of the presser-foot bar as to height.

When thus slid back a collar fixed to the ful-

crum-rod rests on the top of the slide, and the
height of the fulerum for the next throw of the
driver 18 thereby determined in accordance
with the height of the surface of the slide,

which hewht 18 regulated from the pre SSer-
foot-bar, the varyiung throw of the driver be-
mng etfeeted in the same or substantially the
same manner, and by the same or substantial-

ly the samemechanism, asdeseribed and shown
1n our patent above named. The feed of the

nail-wire and the cutting of the nails to lengths
to correspond to the thwknesa ot the par Tb to
be united are effected and determined by mech-
anism varying from that shown in said patent.
The presser-foot bar or rod for most of its
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length is made as a tube, through which tube

the nail-wire ¢? passes. Toward the lower end
~ of the rod it is cut out on its rear side, form-
Ing an opemn g, 1%, in which opening the feed
mechanism plays. Below the openingisathroat
or tube piece, ¢°, in which is a slot, 2%, in which
the cutters play, and below this bl()t are the
presser-foot proper and the nail-tube foot. The
wire passes down through the center of the
presser-foot rod, into and through the opening
J? (as seen at B,) in which openmﬂ the feed
18 eﬁected then into the throat piece ¢?; thence
aCross the slot k2 into the tube of the nail-tube
- foot, the nail being severed at the slot A2 42
denotes a feed-pawl, hung in a slot, &2, of a
foot-piece, I?, at the bottom of & vertical shde

m?, 'whmh shde 18 connected by a link, »?, Wlth_

one end of a lever, 02, whose other end is Piv-
oted, as seen at 133 The lever is drawn up by
a bpllﬂ g, ¢, and by being drawn up it carries

- the pawl into poswum to engage with or gripe

upon and feed the wire as it next descends.
The lever is Jointed to a vertical slide-rod, 77,
upon which is fixed an arm, s? carrying :-11*011
2, that is struck by a cam, u2 on the duvmg
shaft as the shaft 10tateb {he cam forcing
down the roll and thereby effectin g the descent
of the lever and the feed of the wire. The le-
ver is forced down by the cam to a fixed or
constant position at each descent, but therise
of the lever being effected by the sprmﬂ' it may
rise more or le‘,Sb, as may be required, and ac-
cording to the extent of its rise will be the ex-
 tent of feed of the wire, as will be readily un-
derstood. The presser- foot as before set forth,
rises in accordance with the height or pommon
of the upper surface of the Stock and when
the slide-foot rises it is arrested by the shoul-
der »* of the presser-foot bar, or a projection
therefrom, and the del will ‘bite upon the
wire Wherever the foot is thus arrested. The
length of wire for each nail may be propor-
tioned to the thickness of the parts to be
united, or to a length just equal to such thick-

ness, or a little less or a little greater than

suah thickness; and adjustment of the feed to
insure this lenﬂth may be made by varying
the position of the arm s” upon the slide-rod.
Small variations may also be effected by a set-
screw, w?, against which the slide-foot is ar-
rested. When the wire is fed down the cut-
ters are open, allowing the wire to pass ireely
through the slot 72 As soon as the wire is
thus fed the cutters are operated to sever the
‘nail. The cutting mechanism is as follows:
a’ b® denote two horizontal cutter-blades. They
are fastened, respectively, to two cutter-le-
vers, ¢ d°, which are pivoted,as seenate’. The
outer ends of the levers diverge and are con-
nected by toggle-links, f* ¢ which are joint-
ed together at one end to a slide, 7% as seen
at +°. The slide is connected, b;y a lmk k3,

with the lower arm of a lever falcrumed at
P’y and having on its upper arm a stud-pin pro-
Je(,tlllﬂ into a cam-groove, m% in the side of a

cam-wheel, %, said wheel bemg geared to a
pinion, o3 on the driving-shaft. The cutter

a8 tollowa:
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mech&msm 1s hung upon the bottom of a sleeve,
p , sliding freely on a rod or pin, ¢° and hav-
g a vertical movement 1n accordance with
the movement of the presser-foot bar. After

the wire has been fed the cam m?® actuates the

link /%, (drawing 1t out or throwing it in, as
the case may be,) and brings the ton‘gle lmks
into line, therebg, forcing the cutting-blades
imward and severing the wire. Having done
this the link either 1ecedeb and separa-tes the
blades or else continues its movement, carry-
ing the toggle-links past the center, when the
cutter-levers will be drawn inward b) a sSpring,

3. The cutters may be thus operated if their
cutting-edges are alike, and cut a V-shaped
point, or it they cut a point only on one side
of the wire. We prefer, however, to arrange
them to cut points alternately at opposide
sides of sucecessive nails, and for this pur-
pose the specific arrangement shown in the
drawing i1s preferred, thl‘a arrangement being
The cutter-blades, instead of be-
ing directly fulerumed in the plate §3, are piv-

oted to a bearing-slide, &, placed in a rectan-

gular opening, w" in the phte s°, as seen at K,
and being of the length of such opemnﬂ and

a little less in width, and being kept in posi-
tion by a cap- pL:Lte, a bottom- pl&te and the
fulecrum-bolts or screws ¢b. Bach cutter i 1s made
with two cutting-edges, w* 2, and the two op-
posite and co- opelatmg edues 1w’ cut the nail

~with a point at one side, while the two oppo-

site and co-operating edges 2° ent a nail with
a point at the opposite side. When the link

‘18 thrown forward or toward the cutters the

edges w’ are in position with respect to the
wire to sever the nail; or, in other words, the
wire is between thebe £ 0 edges.
ment ot the toggle-links blmgs them into line
and effects the cut, and as they continue to
move on and pass the center the spring»3draws
the outer cutter lever-arms toward each other,
and in doing so throws them-outward, causing
the bearing-slide to move back in the rectan-
gular opening #°, and bringing the cutting-
edges 2° into pOSItlon to cut. When the
blades are next thrown together by the out-
ward movement of the llnk the edges 2 sever
the wire, and as the toggle- lmks J° ¢° again
pass the ‘center the spring 1° again draws the
arms Inward and throws the bearing-slide for-
ward, thus again bringing the edﬂes w? w’ 1n-
to 1}0511:1011 to sever the wire; one pair of the
cutters thus effecting the pointing upon one
side, and the other pair the pomtmg at thb
opposite side of the nail.

The mechanism that effects the feed of the
shoe 1s very similar to that shown and fully
described in our patent No. 76,150, and need
not be herein explained.

The nail-forming wire which we prefer to
nse 1s somewhat peculml 1t 1s formed from
round wire, which is rolled in suitable roller-
grooves into the shape shown at J, N, O, and
K Or 0 that its form in section is leutlcular or

lozenge shaped, but with barbs or sharp teeth

Or SPurs formed or left upon two opposite sztdes, o '

The move- -



- two plates, a* §*, joined together by suitable |

Vfdlre(,tlon Whﬂe the bmb%'or @pm‘s hold the; ¢
r II&IlS n place 'md p1 event them from W’OI‘kllng'

 one- mded pomts msnle the tm mncr of the 11%1185 i
‘as they: enter the sole, and as these points
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.bta]ltldlly as shown and descmbed EERERRTRRES

5 In comblnatlon wﬂsh the w:lre feed p&wl

10. The bearing-slide 3, moved 1n opposite -

. pins, each. pl&te having cut in ‘1ts face an ob- directions by the action of the toggle-links 74,
tuse-angled groove, ¢, the two:grooves of the | ¢°; and s-prmg 7S, subbt&ntlallg as. shown and'
- two plates joining when the plates are brought . :debcmbed S |
t()gethel and formmg the’ lmenge'shaped '113,11 | 11. The nail - drwer tube, formed of two.
R = :grooved plates, a* b, subbmntmlly ag de-

We clfum-—- scribed.
1. The variable presser-foot bar A &‘ﬂd-WII‘-e-fM-.U?:?:?HzizﬁzﬁzﬁzﬁzﬁzLYMAW R. BLAKE-S:S

~delivery tube, made as one, subbtantmlly as |
- shown and deseribed.

2. The nail-tube foot =, located and swing-
ing between the presser-foot cheeks !’ m, sub-
stantially as shown and described.

3. The combination and arrangement of the '

Witnesses: -
M. W. FROTHINGHAM,
FrANCIS GOULD.

reach the anvil-top of the horn they turn over upward meve_ment_ d_etermme;d_ &ud _controlled
~ and clinch upon the iner surtace of the sole; :bubst&ntmlly as deseribed.”
‘but we do not in this application claim the | 6. The cutter-blades a’ b° ﬁxed tothe end of
nail-forming wire, nor the nails, as we. 1111:611(1E the levers ¢* d3 which are operated by thetog- = =
to make a separate application: theretor gle links 73 ¢° subbtantmlly as described. -
- The nail-driver (shown at P Q) 1s formed of - NH. The cutter blades, formed to cut the wire -~
round steel wire, having its nail-driving end | with: a one-sided _p;omt. substantlally_aﬁ de-
brought into a form lozenge-shape 1n section | seribed. - oo
by means of rolls having V-shaped grooves, | 8. The blades made with two sets of eut-
the surface of thedriverbeing hardened, tough- - 5t1nﬂ* edges to form points on opposite sidesof
ened, and rigidified by the opemtmn of thus - the wire, substantially as deseribed.
1'ed11(',inﬁ‘ it to form. | 9. -The. cutter-levers. ¢’ o, c&mymg blades
- For the passage of the n;ulb_a;nd the drwel WIth the two sets of _cuttmg 'e?dﬂ'-es,' and made
the nail-tube has to be or is preferably corre- | to intermittently move to bring the twosets - =~
<s‘p011d111‘oly formed, and for this purpose the ! of cutting- edges into position to sever the wire,
nail-tube foot 1s m&cle, as seen at RS T, of ';subsmnuﬂﬂlyars deseribed.
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