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UNITED STATES PATENT OFFICE.

o

LYMAN R BLAKE OF BOSTON AND ASA S LIBBY OF LAWRDNCE MASS.

IMPROVEMENT IN NAILING-MACHINES

Spediﬁcatioli forming part of Letters P&isent No. 76,150, dated March 31, 1368.

To all whom it MY concern :

Be it known that we, LYMAN R. BLA_KD of
Boston, Suffolk county, and AsA 8. LIBBY of
La,wrence Essex county, all in the btate of
Maswchusettq have invented certain new and
useful Improvements in Machines designed for
securing soles to the uppers of boots and shoes
by Nailing; and we do hereby declare that the
following, taken in connection with the draw-
ings, w 111(_,11 accompany and form part of this
specification, is a description of our invention

pr actice 1t.

This invention mhtes to certain noveltles of
construction, of combination, of arrangement,
and of dutaal whereby we are enabled, by the
employment ot mechanism, to secure Wlth ease
and dispateh the soles of bOOtb and shoes to
their uppers with nails, or pins, or pegs of
metal, or other suitable material, 50 as to pro- |
duce the manufacture patented to said Blake
August 8, 1865, in the United States, under
the uumber 49,219 o

This invention consists, in one partlculm‘ in
LOlIlblllII]g‘, with a mechanism which inserts
nails or pins of metal or other suitable ma-
terial, by driving, (by pressure or percussion. )
aQ devl(.,e which, from its inelined torm and
arrangemnt, is ter:md a ‘horn,” and which
acts as a Spport for the work zmd as an anvil
on which he blow or thrast of the driver is
ultlmateh received, and on which the nails or
pins may be Lllllbll(,tl or slightly enlarged on
their entered ends,
~Inanother particular this invention consists,
in the combination named, of such an arrange-

ment of the horn as will pellmt of 1ts bemﬂ_
turned either with the boot or shoe, or within

the boot or shoe thereon, the point of the horn
being of such width and ’[]llbklltbb that 1t may
be entered into the smallest space

as the McKay sole-sewing machine. In-this
machine the thickness of the parts of the boot
‘or shoe are measured or callipered between
the upper surface of the point of the horn and
the under surface of the presser-foot, which
bears on the outer surface of the qole, and
another itemn of our invention consists in the

1

between.
the vamp and the inner sole, and the shoe or.
boot being presented, fed, and tarned on and
with the.horn in a mauner similar to that
practiced by operators on the machine known;

S —

use.of a mechanism which is operated prima-
rily from the presser-foot, or an instrument
bearing on the surface of the sole, and by the
position of said foot or instr umeut determines

| automa,twally the length to which the nails or

pins shall be eut, so that the nails or pins

‘shall in all and varlable thicknesses be long

enough to reach through the stock, with a lit-
tle extra length for clinching or heading if
desirable. And, with rel&tlon to this ltem of

our invention, it consists, further, in combina-
sufficient to enable those skilled in the art to |

tion thelewlth of means for causing all the

‘nails or pins to exceed or-fall short of the ex-
‘act thickness of the materials united to any
“amount desired by the operator, which amount
is determined by his &{]JIIStII]eIlt of the mech-

anism. ‘
Our invention further GOIlblth of the com-
bination, with mechanism by which nails or

pius are 'fed and cut off from a lon g wire, strip,
or rod, of means for driving such nails or pins
in a duectmu inclined longitudinally, or in di-

rection of the general line of the fastenings,
in contradistinetion to an inclination sidewise
or laterally, or toward or from the edge of the

‘sole, though the arrangement may be such

that the nails or pins will be driven with &
lateral as well as with a longitudinal inclina-
tion, the lateral inclination being given toward
the ceuter of the shoe to insure the entry of

‘the nails or pins into the inner sole, even when
‘they are driven from near the edge of the

outer sole. |
Tu connection with the longitudinal inclina-

| tion given to the nails or pins, our invention

further consists in combining with mechanism
for eutting them from a wire, strip, or bar of

pouudemble length, a means for driving the

nails or pins in opposite inclined directions,

with the inclination in the general direction
of the row or line made by the driving.

Another part of our invention consists in

‘means which operate always to bring the

driver down to the variable height of tlle sur-
face of the work, or, in other words, to a va-
riable distance fmm the surface of the horn—
that is, a distance above the horn correspond-

g with the thickness of the material at the
point to be operated upoun, no matter what

that thickness may be, within reasonable lim-
its, or the ordinary range of variation in the.

_ t-hleI]P‘Sb of boot and shoe anlug at their dif-

B
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ferent parts, not including the thickness of |

raised heels, as- contradistinguished from
spring-heels, which raised heels it is ‘not in-
tended to secure by this machine to the soles.
In connection with this part of the Invention,
1t may here be stated that, while the stroke of
“the driver may commence and end at different

heights, the range of motion between the be-

ginning and endin
and is, in amount
be in excess of,

g of each stroke is constant,
at least, equal to, and may

Of the drawings illustrating an embodiment
of our invention there is on Sheet-1 a front
elevation of a machine containin gourimprove-
ments. -On Sheet 2 there is a side elevation
of the same; and on Sheet 3 thereisa plan of
said machine, | | o
_Sundry views of details or detached por-

tions of the machine may be referred to here-

atter as A B, and s0 on. | o
1t may here be stated that the drawings

show the parts of a full-sized machine, except

that the frame is omit

tted and the horn is
shown as dwarfed. |

- The machine is organized to make use of
wire, which. may be flat instead of round if

desired, from which the nails or pins are au-
- tomatically cut off in the machine to the
lengths required by the varying thicknesses of
the work, | o |

On the main shaft; driven by the balance-

- wheel in the direction indicated by the arrow ]

thereon, are located all the cams; except one,
which are employed to give motion to various
parts-of the mechanism, « being the cam
~ Which works the wire-cutters, b the cam which
works the shoe-feed, and ¢ the cam which
works the presser-foot, there being also on
said shaft an eccentric, ¢,"which operates the
nail-driver, and a gear which meshes into a
gear formed on cam d, which operates to ro-
tate the nail-tube. - |
To aid in tracing the operations of the

somewhatcomplexmechanism in this machine, |

‘we will, before describing it in detail, give a
short statement of what is effected ‘thereby :
The horn orinclined anvil £ is made capable of
rotation, and with a boot or shoe slipped apon
it, sole uppermost, is swung around by manip-
ulation of thie operator, so as to allow the
shoe to be moved by what we will term, for
convenlience, the sole-feed, which is the device

marked g, and which, after each operation of |

driving a nail or pin in the sole, feeds or moves
the latter the distance which'it is desired to
have exist between the centers of two adjacent
nails or pins, the operator turning the horn
With the shoe, and also in it, in the manner
well understood by operators of the machines
now known publicly as the McKay sole-sewin o
machine, | |
There is a presser-foot, marked h, which,
except at the time of that movement of ¢
which feeds the shoe, presses the sole down
upon the horn, the presser-foot at the time
the shoe is fed being lifted automatically by

the length of the longest nail
or pin designed to be driven by the machine. .

© 96,150

the mechanism, and automatically, after the
| feed movement of the sole is ettected, de-
scends and rests on the surface of the sole.
Provision is also made by which, in some po-
| sitions of. the mechanism, the feeder g and
the presser-foot % can both together be raised
by the operator so as to facilitate the placing
upon-or the taking off from the horn a boot
or shoe. | |

 Located concentrically “with respect to the
upward continuation of the axis about which
the horn rotates is a tube, 7, through which
wire is led, from a coil above the machine, to
the device which seizes and draws down to
be delivered to the cutters such lengths of
the wire as may be called for by the thickness
of the sole at the place where the wire is to
be driven. The piece contalning the wire-
| feeder is marked j. The tabe 4 operates to
work the driver, this being located within the

| piece k, which is arranged to be vibrated with

tube 7 one hundred and “eighty degrees, after
‘the driving of each pin or nail, there being af;
and in the lower end of % a pivoted tube for
reception of the pins as cuf from the wire, said
tube being then substantially in the axial line
of tube 7, and being afterward, by proper pro-
visions  for the purpose, swun g or inclined to
| conform to the inclined direction of the driver.
It is' by the rotation of piece % and the move-
ment desecribed as given to the tube in the end
| thereof that, in connection with the operation
of the inclined driver, cause the nails or pins
'to be driven in oppositely-inclined directions
from each other, while the sole-feeding
device determines the distance apart of the
nails. | - |
In tracing the mechanism in its construc-
tion and operation, we will, for the sake of
clearness, endeavor to treat of each part sep-
arately, as when separately understood it will
‘be easier to understand the joint operations of
all the parts, and. their connection one with
‘the other. -
- The piece kis so fitted on the tube ¢ that,
‘while one may be moved longitudinally with
respect 1o .the othar, they both turn together,
say,. about one hundred and eighty degrees,
said turning being effected through the me-
| dium of the long-toothed pinion I, on the
upper part of %, into which pinion meshes
the segment-gear m, this being worked from
cam d. through the arm =, link o, and arm P
which forms part of the segment m, said arm
p being slotted so that the extent of moves
ment of the segment may be accurately ad-
| Justed. At about the middle of piece k,
1t is slotted through on one side, so that an
arm, ¢, on the end of tube 4 can project
for the purpose of working the slide » or
carrier of the najl-driver, which is ineclined
‘with respect to the axis of the tube, the arm
‘q having from its lower surface a dovetailed
groove, in which fits a dovetailed connection
made on the upper end of slide r, so that as
slide 7 is forced up and down in its inclined
| socket or ways made in the piece &, and thus
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moves toward and from the center of the tube,
the connection between the arm g and slide
r is maintained. AR _
Opposite the inclined part of %, its material
 is cut away to give room for the piece j, which
carries the wire feeder, so that it can operate
in the axial line of tube #. The slide r carries
in its end a wire which acts to impinge upon

the upper end of the nails, or the cut-oit pieces

of wire, to force them through the tube which

is pivoted in a slot in the end of A, and into

the sole. This tube is marked s, and its lower
end bears upon the sole when the nails are
driven therein ; it is pivoted in £, so that 1ts
bore may be brought into line with the axis
of the tube i, and so that the wire may be fed di-
rectly into it, and so that said tube s may be
inclined to correspond with the inclination of
slide » and the driver carried thereby, so that
said driver may in its reciprocations enter
- said tube s and drive out therefrom any nails

“or pins therein. Pivoted within the lower and

inclined part of % is a lever, ¢, said lever hav-
ing pins in its ends, one entering a cam-groove.
in the nail-driver carrier r, and the other en-
tering a slot in the tube-piece s, so that when
the grooved piece r is reciprocated the lever
t is vibrated and causes the tube-piece s to
assume a vertical position for reception of the
pails, or an inelined position for the driving
of the same, the vertical position of the nail-
tube being had when the driver-carrier is at
the top of its stroke, and theinclined position

of the nail-tube being obtained from the first

part of the downward movement of the driver-
carrier, | : - “

The mechanism thus far described is best

shown in Sheet 2, partly in dotted lines where
inclosed: or covered by other parts of the ma-
chine. 'In piece k, and above the tube-picce
s, in a mortise parallel to the axis on which
the nail-tube s vibrates, are the cutters -,
which sever the short pieces from the coil of
wire, thus forming the nails. These cutters
are of steel, and can move t¢ward and from
~ the axis of tube . They are formed to an edge
by a bevel on the upper side, which makes the
wire pins or nails square on the ends which
are to receive the action of the nail-driver, and
chisel-edged with a bevel on each side at the
ends of the nails which enter the leather. The
edges of the cutters are prevented ifrom de-
stroying each other by abutments left on the
cutting-ends. Thesé cutters are forced apart
by the wire itself as it is fed downward, and
are made to cut off the wire by the grasp of
of jaws v, which are made by the action ot
cam.a, through the lever w, link «, lever y, and
links 2 2, to move, guided in ways, toward and
from the cutters. L I

The detail drawing on Sheet 3, marked A,
is a plan showing the lever %, links z z, the
cutterjaws v », and the ways in which they
slide. | S

The presser-foot & bears on the surface of
the sole in tHe vicinity of the place where the
nail is driven, and, as shown in the drawing,

r

‘ment of the ratchet-nut.

3

‘may partially surround the end of the nail-
tube s, where this bears on the surface of the
sole. The presser-foot is worked from its cam
¢ through thelever b}, pivoted on the fulcrums-
post ¢}, and earrying in its forked end a frame,
d', which contains the nut ¢!, having ratchet-
‘teeth formed on its peripbery, the threads in

‘the nut being formed to fit and move freely

on the sharply-pitched threads formed oun the
upper end of the rod f1, to which the presser-
foot is connected. The frame d' carries two
pawls ¢! ¢!, which are kept in gear with the
teeth of the ratchet-nut e! by springs, till, by
mechanism to be referred to beyond, the said
pawls are removed from the teeth of the
ratchet, when the spring which is seen located
around the rod /1, and beneath the frame d',
acts to cause .the rod f! and the presser-foot

to drop, if not then resting at the time when

the trame @', is at the lowest position which )

it ean receive from action of cam ¢, on the sole,

the descent of rod f! causing rotative move-
As the rod f* hasa
rectangular part which is fitted to slide in
suitable guides in (Le frame-work, and cannot,
‘therefore, rotate, it will be clear that it the.
torked end of the lever 0! vibrates downward,
when the presser-foot rests on the surface ot
the sole, the ratchet-nut will turn on the screw-
threads on rod 7!, whether the pawls are left -
free to act on the ratchet-nut or not, the rateh-
et-teeth on the nut being inclined in such a
direction as to permit such rotation of the
nut in the direction which will then be caused.
But when said end of said lever vibrates up-
ward, then the pawls hold the ratchet-nut from
turning and the presser-foot will be raised by
lever bl. Thus it will be seen that the presser-
foot is raised a fixed distance from any thick-
ness of work which may rest upon the end of
the horn, and it will be shown hereafter how

- the variable positions which the presser-foot is

thus made .to assume, consequent upon the
thickness of the work, are made to cause the
driver to operate to and from variable points,
(but always moving a constant distance or
length of stroke,' t) suit the varying thickness
of the work on the horn, and also how the po-
sition of the presser-foot on thick or thin work
is made to control the lengths of the nails or
pins which are ted and cut off from the wire.
By allowing the fulerum-post ¢ to move
more or less by means of adjustable check-
nuts, which may be applied thereto, more or.
less of the entire throw of the presser-toot cam
¢ may be utilized in lifting-the presser-ioot,.
and thus its range of motion may be varied,
though the throw of the cam is constant.
 TFixed to the rocker-shaft k' is a rocker-arm,
¢%, which vibrates at such a time that it acts
through the link #* to pull the pawls ¢' out of
gear with the ratchet-teeth on the nuf ' at
the time when the nut-frame d' is atits low-
est position, so that the presser foot may then
drop down on the surface of the work to,hold
it on the horn under the action of the nail-

| driving mechanism. On the two parts of this .




. ratchetteeth, c ntact with the upper surface of 3%, =
S The sole-feeder ¢ is pansion of said springs 72 is ex- = |
. through the lever A pended, when w/, being no longer supported
-~ j4rocker-sh at both ends, acts as a lever pulled down by

. upperendof said link 2 till arrested by the upper sur-
| ltcanriseand f: JR R
~ slots in pieces o/, fixed to the p act of the upper collar 2 with the under

. fected by the incline s 7% till arrested by coutact of the

. foot itself, g lower end of piece % with the presser-foot b, =

" which tends to ke e s and the parts to which it is con- |
. closely against oved vertically by and with
~ presserfoot.
o When the rod f% is lifted by manipulation | _ The throw of the ecceutric being constant,
. ofthelever # by fhe ¢ though 110t all used, by reason of the play per-
. levers! being counected by the > fulerum-rod o, it follows that the
. feeder gisalso lifted therewith throngh’ the | movement of tube 4, and of the nail-driver =~ |
. connection of the pir ereby operated, is constant in amount,
... Thetubeiis guided in b though stopping and starting from different
. aframe, o, whicl , according as the piece 1® assumes a
. ment, The reciprocat or a lower position in accordance with =~ |
. fromtheccoentric ot position of the presserfoot on thick or
v, the lever «, and lin < placed on the end of ‘the horn £, =
. pivoted to a verti 1ange the amount of movement given |
. limited vertical mo Yy the eccentric e, adjust the posi- =
. #of the machine _ ‘tion of the ollars @, ~

.. fulerum-support ', are p g in- | presser-foot has given to it a positive
chneMmubimmm an amount greater than the difference .

. . : : - - A SN sy B
. : : . . : : L - L T

" acarriage, the piece b2, ] | of any material likely to be
| which piece are parallel to eacl other. In | presented at the different points where any
sald piece ® are inclined grooves ¢’ fitting | two adjacent nails are to be inserted. The
the melined guides mentioned, and the piece | time of the litt of the presser-foot is just be-
b*1s mortised through, vertically and lougi-'| fore the work is . fed or moved on the horn,
tudinally, so that it may be permitted to slide | and the pawls g, being then in the teeth of
between. the adjustable shoulders d? on the | the ratchet-nut, the lever ' lifts the presser-
fulerum-post 9/, said shoulders, by their con- | foot as far as it lifts the nut-frame d'. When
tact with the upper and lower surfaces of §?, | the stock has been fed on the iorn, then the
influencing the motion transmitted from the | nut-frame assumes the lowest position which
eccentric to the tube i. The piece b2 is con- | it can be made to assume Dy mere movement
nected with the presser-bar J' by meauns of | of lever b', and then the pawls ¢! are thrown
the link €% bent lever J* pivoted on the ful--| out of gear with the ratchet-teeth on the nuf,
~crum-post ¢! of the presser-lever O, link 42, | and the spring k* around the presser-bar
“and-bracket 42, secured to the presser-bar J*y | throws the presser-foot down on the stock, the
- 80 that it will be seen that the higher the po- | nut in the frame being rotated by the descent
sition of the presser - foot the higher will be | of the presser-bar, the stock on the horn Deing
the upper and lower surfaces of 0*, and the | held by the pressure exerted by said spring k2.
bigher will be the positions taken by the ful-"| After the short end of lever B! has vibrated
crum of the lever w’, which, of course, will | downward, and after the descent of the press- _
result in a corresponding change of position | er-foot on the stock, the pawls are returned
in all the parts operated through said lever, | into. gear with the ratchet-teeth on the nuat,
lecluding the end of the nail-tube $, which is | so that at the next n pward movement of said
about in the plane of the operative face of the short end of said lever the presser-foot is
presser-foof, | R - again lifted to allow the feed-movement of the
- The tube ¢ has upon it a coupling, %] se- | stock on the horn. S :
cured between two adjustable collars, % said | Thus it will be seen that the presser-foot
coupling being connected to the lever 7 Ly | acts to clamp and to relieve the stock from
the link 4/, R o o clamp on the horn, also that the lift of the
In forcing down tube ¢ the springs 7? #? are | presser-foot is uniform in amount from any
compressed, which compression reacts when | thickness of stock—that is, the lift of the

gta
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presser-foot is a constant measurement from | collar ¢°, and, as the pin in projection 73 will -

variable points or surfaces. .

Whenever thick stock suceeeds 130 thin by
- the operation of the feed, the presser-foot in
1ts descent rests on the _stock before the nut-
frame. completes its downward stroke, and
during the time while the nut- frame moves
down When the presser-foot and bar does not
move the nut rotates in the direction permit-
ted by the shape of the ratchet-teeth.

In many respects this machine is based
upon the machine well known to boot and
shoe manufacturers as the McKay sole-sew-
- ing machine, which ourinvention has changed
from a machine adapted to sewing with thread
and a needle to a machine for driving nails,
pius, or pegs, for the purpose of fastening
soles to boots and shoes. In the said McKay

machine the needle, when it pulled up the
thread, kept the stock up against the lower
face of the presser-foot. As we have no thread,
we mount our horn on a spring, so that it can
“have a sinall amount of vertical movement to
follow the lift of the presser-foot, the horn,
however, resisting solidly the thrust of the
presser-foot and the driving of the nail. The
amount of spring movement given to the horn
is but slight, say abont one-eighth of an inech
in a full-sized working machine.

A spring is shown on Sheet 1, so placed
under the born as to cause it to rlse when the
presser-foot 1s lifted.

To effect the feed of the wire  to be cut into
nails, the following devices are em ployed: The
arm j contains a yielding or spring nipper or
pawl, which, after moving up over the wire,

seizes it aud draws it down, forcing it between |

the cutters to be eutoft th ereby Said arm 7 18
fixed on a sleeve, ®, which can slide on a guide,

b3, to eftect which Slldll] o movement there is ap- |

-plled the spring ¢, WhlGh draws up sleeve a’,
which 1s thrust down by link d3, operated by

lever ¢, which is moved by contact with a pin |

or roll on projection f*, secured to the bottom
- of and moving with the frame «/, the end of
said projection being slotted, so that the fric-
tion-roll may be moved- mth reference to the
fulerum of said lever to modify the movement
thereof. The movement of the projection f°
is, through the leverage shown, and when all
of said movement is utilized, enouﬁ'h to pro-
duce a feed movement sufﬁclenls for the
longest pin or nail for the thickest stock.

To utilize all of the movement of said pro-
- jection in producmg the feed of the wire, ad-
just the collar ¢° on the post-guide 4°, so-that
when the presser-foot is resting in the highest
 position designed for it on the sole the spring
¢’ shall bring the upper end of the sleeve ¢’ into
contact with the collar g and at the same
time the pin or roller in the projection f7

into contact with the lever ¢’, then the up-

ward movement of projection j° will all be
utilized in operating to feed the wire. Then,
when the presser-foot rests on thinner stock,
the sleeve ¢ will remain in- contact with the

then have to move some distance before strik-
ing the lever ¢°, the amount of nail-feed move-
ment will be lessened -by reason of the lost
‘otion between said lever and the pm in pro-
jection f.

When the co]lar ¢ 18 adjusted so that the
nails are fed to be eut off in exaect accordance

: with the thickness of the sole, lowering the

collar ¢° will cause all the nails to fall short of
said thickness, and ralsmg it will cause them
to exceed 1t.

On Sheet 2 may be seen 1n dotted lines the
pawl-lever %2, which is pivoted in the piece j,
the long arm " of the lever being provided with
the spring 2. On inspection of the drawing,
it will be seen that the arrangement of
said pawl-lever and its spring 1s such that
when the piece j moves upward the pawl will
slip upward on the wire, and when the plece

4 moves downward, the pawl k* will bite upon

the wire and feed it downward.

To stop the operation of the wire-feed there
is provided a bent lever, m? which the oper-
ator can manipulate to throw the feeding end

of the pawl k* away from the wire.

In the drawings, the tube ¢ and the parts
connected therewith for the purpose of driv-
ing the nails are shown as arranged so as to

i drive the nails about parallel with the edges

of the soles in which they are inserted, butin
practice we shall incline the top of 'tube i
outward, this inelination of said tube, and a

‘similar inclination of the other parts directly

operative in the driving of the nails, operating
to 111011116 the nails toward the center of the
shoe. -

We claim—

1. A work supportm o born, substantially as
described, in combination with a mechanism
which operates to drive nails or pins by press-
ure or percusslion.

2. In the aforesaid combination, arra,ngmg
the horn so that it can be rotated.

3. In the aforesaid combination, arranging
the horn so that it can yield and move 1n a

vertical direction, substantially as described.

4, The combma,twn with the presser-foot,
of mechanism which Oljerates, by reason of
any change in height at which the presser-
foot rests on the stock, to automatically cut
nails or pins ifrom m@terml supplied for that
purpose to a length proportioned to the thick-
ness of the work at the place where the presser-
foot operatces.

5. In ' combination with mechanism by
which nails are supplied to the action of a
nail or pin driving mechanism, means for
automatically driving the nails in a direction
which is inclined in the general direction of
the row of driven nails. -

6. Means for automatically drwmg each
nailin an inclined direction opposite to the in-
clination of the driven nail precedmg, sub-
Sta[ltlaﬂj as described. | |

Oombmm o with the presser-foot or other’
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device resting on the surface of the stock, and | tion to the surface of the stock at each de-
with the nail-driver, means for antomatically | scent of the driver. o |
changing the position of.the operative end of | LYMAN R. BLAKE.

the driver, so that the point to which said end | | "ASA S. LIBBY.
will descend at each stroke will depend upon Witnesses: | |
the thickness of the stock at the point where | J. B. CROSBY,

operated upon, and will have a definite rela- FRANCIS GOULD.
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