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Beit known that I, WILLIAM. H. LANG, a citi 
Zen of the United States, and a resident of Bur 
lington, in the county of Chittenden and State 
of Vermont, have invented a new and useful 
Improvement in Nail Making and Driving Ma 
chines, of which the following is a full, clear, 
and exact description, reference being had to 
the accompanying drawings, forming a part of 
this specification, in explaining its nature. 
My invention relates to that class of nail 

ing-machines in which the nail is made and 
cut from a continuous strip of wire carried 
by the machine and is then driven into the ar 
ticle to be nailed, which is suitably supported 
for the purpose and is fed automatically after 
each nailing operation. 
My invention is an improvement upon the 

machine described in Letters Patent of the 
United States No. 566,359, granted to Weeks 
and Tuttle August 25, 1896, the improvements 
relating mainly to the details of construction 
of certain portions of that machine whereby 
the shape of the nail is improved materially 

5 and the means for handling it are also made 
more effective. 

I have shown my invention applied to shoe 
Work, for it is especially adapted for that pur 
pOSe. 
My invention will be understood by refer 

ence to the drawings, in which 
Figure 1 represents a side elevation of a ma 

chine embodying my present invention, Fig. 
2 being a side elevation of the head carrying 
the nail making and driving mechanism, this 
view being taken from the other side of the 
machine from that shown in Fig. 1. Fig. 3 
is a front elevation of the head. Fig. 4 is an 
enlargement of a portion of the head, taken 
from the side shown in Fig. 1, said view be 
ing partly in Section. Fig. 5 is a section 
taken on line 55 of Fig. 4. Fig. 6 is a view 
taken on line 6 6 of Fig. 2. Fig. 7 is a sec 
tion on line 77 of Fig. 6, showing the clutch 
mechanism, Fig. S being a similar view, the 
parts being in different position. Fig. 9 is a 
detail in perspective, showing the cutter 
mechanism. Fig. 10 is a plan of the nail-car 
riage. Fig. 11 is a section on line 11 of Fig. 

Fig. 12 is a section on line 12 12 of Fig. 

10. Fig. 13 is a section on line 13 13 of Fig. 
10. Figs. 14 and 15 relate to the shoe-feed 
ing mechanism, Fig. 14 being a section on 
line 14 14 of Fig. 15, and Fig. 15, a section 
on line 15 15 of Fig. 14. Figs. 16 to 21 rep 
resent the different steps in a mail-cutting 
operation, the views being arranged upon the 
sheet diagrammatically to indicate the amount 
of vertical movement of the feed and also 
the amount and character of horizontal move 
ment of the nails. Fig. 22 is a vertical sec 
tion of the standard or post Which supports 
the head, showing the interior construction 
thereof. Fig. 22 is a detail of c', Fig. 2. Fig. 
23 is an enlarged sectional view looking down 
into the post and showing a portion of the 
mechanism for controlling the length of the 
wire-feed from the horn which supports the 
shoe. Figs. 24 and 25 are sectional details 
showing the arrangement of the slicing-knife 
whereby it may be adjusted to compensate 
for wear both at its point and its slide. Fig. 
26 is a plan view of the shoe-feeding mech 
anism. 
A represents the standard or post which 

supports the head A', carrying the cam-shaft 
B and the parts operated thereby to feed the 
wire, form the nail, and drive it. 
My machine may be better understood by 

first considering the work which it is to do. 
For this purpose brief reference is had to 
Figs 16 to 21, inclusive. While the necessi 
ties of drafting require that these views be 
placed side by side, they may be considered as 
superimposed, the wire in each case remain 
ing in the same vertical line. The difference 
between the position of the point of the wire 
in Fig.16 and its position in Fig. 17 indicates 
approximately the length of vertical feed 
given to the wire, and the difference between 
the level of the upper end of the wire in Fig. 
17 and of the upper end of the wire in Fig. 
1S indicates the amount of wire upset into 
the head. The lateral distance between the 
wire in Fig. 21, and the finished nail repre 
sents approximately the lateral movement 
given to the nail after it has been cut from 
the wire and is moved under the driver. Fig. 
16 represents a wire Z from which a nail has 
just been cut, showing also that the narrow. 
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ing and pointing of the Wire to form the point 
of the nail to be made has already taken place, 
as at Z'. The wire is first fed downward from 
the position shown in Fig. 16 to the position 
shown in Fig. 17. The next step is the form 
ing of the head Z’, as shown in Fig. 18; next, 
the narrowing of the point Z' for the next 
nail, as shown in Fig. 19; next, the cutting 
off of the nail Z, thus shaping the point, as 
shown in Fig. 20, and leaving the wire in the 
position shown in Fig. 16 ready to be fed 
again, and, next, Fig. 21, the carrying of the 
mail which has been cut off into position un 
der the driver, where Z indicates the wire 
from which the nail has been cut, in position 
to be fed vertically to make the next nail, 
and Z the nail which has been cult from it and 
has been carried into position under driver. 
These various steps being indicated, the 
mechanisms for carrying them out will now 
be described. 
Upon the frame Athere is carried an arm 

A, upon which is mounted a reel A, having 
upon it the supply of wire, this mechanism and 
its mounting being substantially that of the 
Weeks and Tuttle patent above referred to, 
and hence not needing any further descrip 
tion. From this reelA the Wire Z is carried 
down through an eye in a boss Ct. and through 
a second eye or passage Ct' in the piece d and 
between a tension-roll c, and the feed-roll c', 
which is operated in a manner now to be de 
scribed to move the Wire from which the mail 
has been cut (see Fig. 16) into the position 
shown in Fig. 17. 
C is the feed-cam, mounted on the cam 

shaft B. On the frame A of the machine is 
a housing C', containing a slideway in which 
is mounted a slide c, carrying a calm-pin c', 
which bears against the front edge of the cam 
C and is held against it by the spring C, ly 
ing in the housing below the slide c, so that it 
will be compressed during the forward move 
ment of the slide and in expanding will force 
the slide rearward, so that the cam-pin c' will 
remain in contact with the cam-surface unless 
it is stopped by some obstruction. This slide 
also carries an eye c', by means of which and 
a link cit is connected with a disk c' on the 
shaft c. The disk c is loose on the shaft 
and may be connected with the shaft c in 
any suitable manner-as, for example, by a 
pawl-and-ratchet mechanism (see Fig. 22)- 
whereby the forward movement of the slide 
will give a rotary movement to the shaft c, 
while the rearward movement of the slide will 
have no effect upon the shaft. The shaft c 
passes through bearings in the frame and at 
its farther end carries the feed-roll c, c be 
ing a tension-roll opposite the feed-roll cand 
adapted to hold the Wire Z in contact with it. 
For this purpose it should be provided with 
suitable devices for adjusting its position in 
relation to the feed-roll so as to force the wire 
against the feed-roll. 
The adjusting devices shown in the draw 

ings are as follows: The roll c is carried by 
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the lower end of a plate c, pivoted to the 
frame A at c'. Upon the frame is a boss c, 
carrying a screw c', one end of which bears 
against the upper end of the plate c. The 
position of this screw c determines gener 
ally the position of the lower end of the plate 
c, and hence the position of the tension-roll 
c, with relation to the feed-roll c. In addi 
tion, as it is desirable that the tension-roll 
shall hold the wire against the feed-roll with 
a yielding contact I prefer to split the upper 
end of the plate c into two parts c and c', 
the thin part c' forming a spring and bearing 
against one end of the screw c'', the other 
part c carrying a spreading or cam lever c', 
pivoted therein, adapted to separate the parts 
candic, whereby when in the position shown 
in Fig. 4 the tension-roll c, will clamp the 
wire against the feed-roll c'. When it is de 
sired to withdraw the tension-roll c-for ex 
ample, when fresh Wire is to be inserted 
the lever c is moved so that its short bearing 
end will release the pressure upon the piece 
c', thus releasing the pressure of the roll c 
upon the feed-roll c' sufficiently to allow the 
wire Z to reeve freely between the rolls. By 
this means also the feed is adjusted to dif 
ferent sizes of wire. It will be seen in Fig. 2 
that the cam C is so shaped as to give the 
slide c a long dwell in its forward position 
and a quick retreat; but as it is manifest that 
the feed must be adjusted to correspond with 
the desired length of the nail means for ad 
justment have been provided, which are re 
ferred to below. This method of adjustment 
I believe to be new. 

In feeding the wire from the position shown 
in Fig. 16 to the position shown in Fig. 17 
it is carried down into a pair of dies his h, 
shown in Figs. 10 to 13,) mounted in the car 
riage h", the space at the upper end of the dies 
being slightly enlarged, as there shown, to 
shape the head of the nail. When the wire 
has been pushed into this die by the feed 
mechanism,itis seized by a gripping and head 
ing mechanism, which will now be described. 
Upon the innel face of the wheel D is a 

cam-groove, in which works a cam-pin mounted 
on the end of a lever d, pivoted to the frame 
at d". The lower end of this lever is con 
nected by a link d to the connecting-pin di 
of a Slmall pair of toggle-arms d' d', the upper 
end of the toggle-arm d" being pivoted in the 
block d, adjustably connected to a piece d', 
which projects laterally from the upper end 
of the slide e'. The lower end of the toggle 
d is pivoted to a link d, which is pivoted to 
a rocking jaw d", which rocks upon the pin 
d, carried by a second jaw membere. These 

able jaw d' is closed against the other jaw 
e to grip the wire; second, when closed to 
gether both jaws have a short downward 
movement, which upsets into the cavity at 
the upper ends of the dies his his such metal 
as lies between said jaws and said dies, thus 
forming the nail-head 2", as shown in Fig. IS, 
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and using up an amount of wire represented 
by the difference in level between the upper 
end of the wire in Fig. 1S and the upper end 
of the Wire in Fig. 17. After this the jaws 

5 open to allow the slicer f to coöperate with 
the jaw e, as below described, and after the 
Slicer has withdrawn the jaws move upward, 
SO as to be in position to head the next nail. 
The downward movement referred to is given 

; O from the cam E, against the face of which 
runs a cam-roll on the lower end of a swing 
ing arm e, pivoted to the frame ate. A link 
e' connects the arm e' with the connecting 
pivot e” of the toggle-arms e. e. The upper 

15 toggle-arm e is pivoted to an adjustable block 
e, connected to the frame. The lower toggle 
e' is connected with the jaw member e by 
means of the slide e', which carries the jaw 
e at its lower end. The cam E acts against 

2O the force of a spring e, the end of which is 
fast to the box f', the free end bearing upon 
the slide e'. To the upper end of the slide e' 
is attached the piece d', to the lower end of 
which the toggle system operating the mov 

25 able jaw d" is attached, some such arrange 
ment being necessary in order that both jaws 
may reciprocate to upset the metal to form 
the nail-head. 
The next operation in the treatment of the 

3o Wire is the cutting off of a slice above the 
formed head to narrow the shank, so that the 
point for the next mail may be made, the wire 
after the slicing operation being in the con 
dition shown in Fig. 19. This operation is 

35 performed from the can F, in the groove of 
which runs a cam-roll mounted on the lever 
f, fulcrumed on the frame at f'. The lower 
end of this lever is connected by a link f° to a 
slide f", which lies on the clamp-slide j below 

4o the block.f. The slide fis recessed along one 
side, (see Fig. 24) and in that recess lies the 
knifef, which is formed with a groove on one 
side to receive a rib on the side of the slidef, 
the rear end of the knife lying against a set 

45 Screw f", which passes through the rear of the 
slide.f. The knife fandslide freciprocate 
together between adjustable plates fif, the 
plate fibeing held in place by means of the pin 
f", projecting from the frame, and the piece 

5o f being held in place by a recess in the plate 
f", attached to the side of the block.f. It is 
necessary for the proper operation of this 
knife that its reciprocation should be in line 
With the front of the stationary jaw e. The 

55 Wire lies in the groove e' in this jaw during 
the slicing operation, and it is equally neces 
sary that the knife shall be carefully adjusted 
to slide in engagement with the entrance to 
the said groove. This adjustment is caused 

6o by placing one or more strips of paper for 
other suitable material behind the plate fs, 
then to setting up the screws fift, so that 
the knifef will bear against the plate fs and 
the plate f will have a bearing against the 

65 side of the slidef, thus forming a close pas 
Sage in which these parts move. In this way 
the position of the knife may be adjusted to 

compensate for wear upon any of these parts. 
When the heading operation is finished, the 
movable jaws open, the slide f moves for 
ward, and the knifef cuts the necessary slice 
off from the Wire just above the head to nar 
row the Wire, so as to begin the point for the 
next nail. It then returns immediately to 
its rearward position. 
The next step is the cutting of the nail from 

the stock, as indicated in Fig. 20. For this 

75 

purpose the wheel D has a cam-surface about 
its periphery which engages a cam-roll G, 
mounted on a slide g, sliding in front of the 
machine behind the strap g'. This slide g is 
pivoted to the central pivot of the two toggle 
arms gg. (See Fig. 9.) One of these tog 
gle-arms gis connected to a three-sided frame 
g" and the other to a three-sided frame g, each 
frame sliding in suitable bearings in the head 
A', and the two frames forming substantially 
a rectangle one of the sides of each of which 
overlaps the other where the frame is con 
nected to the toggle-arms, the opposing sides 
carrying the cutters gg. Springs g g are 
provided, which bear against portions of the 
frame and tend to separate these frames, while 
the spring g' keeps the cam-roll G against 
the periphery of the wheel D. The cutterg 
is slotted at g, and through the slot passes 
the driver h. The cutting edges of both cut 
ters are beveled, so that in cutting they 
squeeze and temper the end of the nail and 
form a V-shaped point thereto, as well as to 
detach the nail from the wire, and this is an 
important feature of my invention, for where 
a nail of this general shape has heretofore been 
made it has not been provided with a point, 
hardened and beveled on One or both sides, as 
may be desired, to govern driving and clench 
ing. The nails made prior to this invention 
have been apt to drive crooked because of the 
pressure of the leather against their long bev 
eled sides. As shown in the drawings, the cut 
terg has a V-shaped edge and the cutterga, 
chisel edge-i. e., an edge beveled only on its 
upper side. The movement given to the cut 
ters should be sufficient to allow them to come 
together when they perform the cutting opera 
tion, and their reverse motion should be suf 
ficient only to allow them to open out of the 
way of the heading mechanism. In coming 
together those parts of the cutters which are 
above the cutting edge pinch the point, so as 
to harden it for the purpose described, and 
by changing the knives or adjusting them in 
their holding-frame the shape of the nail 
point can be changed and its direction with 
relation to the axis or central line of the wire 
and also be controlled, so that the exact direc 
tion in which the nail will pass through the 
leather can be to a very large extent prede 
termined. So far as I know, this has never 
before been accomplished and is an important 
feature of my invention. This completes the 
operations indicated in Fig. 20. The carriage 
holding the nail-dies must then be recipro 
cated to carry the nail from a position under 
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the wire to the position under the driver, as 
indicated in Fig. 21. It is given a recipro 
cating movement from the cam H, in the 
groove of which lies a cam-roll mounted on 
the end of a horizontal rocker-arm h". A verti 
cal rock-shafth passes down through the head 
and carries on its lower end an arm h9, the 
outer end of which is bent somewhat down 

O 

25 
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Ward, so that its end h' will lie in a box I, 
held to the carriage by two projecting pieces 
lf h". The carriage slides in suitable bear 
ings in the base of the machine and crosswise 
of the machine. It contains the dies his h, 
each of which is mounted in a jaw h", the jaws 
being held together by springs h". The 
strength of these springs is sufficient to hold 
the severed nail in place in the die, but not 
so strong that the fresh wire when fed down 
will not force its way between them. Below 
the dies are located a pair of spring-jaws 1. 
to center the lower end of the nail. These 
jaws are slitted lengthwise or made in two 
pairs, so as to hold the point of a short nail or 
a long one, whichever the machine is mak 
ing. It is, in fact, one of the novel features of 
this machine, as will be more fully explained 
below, that in it the nailis held positively from 
the moment when it is detached from the wire 
to the moment when it enters the shoe-sole or 
other part into which it is to be driven. It is 
thus always under control and has not the op 
portunity to turneitheron its longitudinal axis 
or otherwise during its course from under the 
Wire to the Work. 
A clamping mechanism is provided to clamp 

the dies in the carriage during the heading 
operation. This clamping mechanism is op 
erated from the cam J by means of the lever 
j, fulcrumed in the frame at j'and connected 
at its lower end with the clamp-slide j', the 
end of which, f, at the proper time abuts 
against the inner jaw on the carriage and 
clamps it while the head-forming mechanism 
is making the head. This clamp-slide also 
serves as the bottom of the passage in which 
the knifef and its slide freciprocate. The 
movement given to the clamp-slide j is very 
Small. 
To save time in the operation of the ma 

chine, the carriage is slotted at h", so that it 
may be moving laterally while the driver is 
ascending. 
The driver k is mounted on the end of a 

driver-rod le", controlled by a spring in the 
manner referred to in the Weeks and Tuttle 
patent and is raised by means of the cam K, 
which engages with a projection is on the 
driver-rod k", raising it against the force of 
the spring and letting it fall at the proper 
time. The driver therefore is raised slowly 
and falls by the force of the spring le. R' is 
the nozzle, which holds the nail and through 
which the lower end of the driver reciprocates 
and against which the shoe is held. 
My machine may be a constantly-running 

machine, or it may be operated with a clutch 
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ferred. I have shown in the drawings the 
clutch mechanism which I prefer to use and 
which will now be described. 

B' is a pulley connected with the source of 
power. This pulley is free to turn on the cam 
shaft B and has a projection b upon its inner 
face. 
form the temporary connection between the 
pulley B and the cam-shaft 13, I have pro 
vided a latch b', mounted in a sleevel, fast 
on the shaft B to slide toward and from the 
inner face of the pulley B'. A spring b, 
also carried by said sleeve, engages a pin l', 
which passes through the latch b' and tends 
to throw the latch b' into engagement with 
the projection b. (See Fig. 8.) . When the 
latch and projection are engaged, fhe pulley 
B' causes the rotation of the cam-shaft B. 
To withdraw the latch and lock it out of en 
gagement with the projection lb, I have pro 
vided a segmental wedge-piece b, mounted 
on an arm b, carried by a stud to on the head 
A'. The latch b' is provided with a wedge 
like shoulder b, located to ride upon the 
wedge-piece to as the cam-shaft carrying the 
latch rotates, and thus withdraw the latch 
from engagement with the projection b 
against the force of the spring b°, (see Fig. 7,) 
and thus disconnect the cam-shaft from the 
source of power. 
To release the latch l', so that the spring 

b will cause it to engage the projection b on 
the pulley B', the Wedge-piece b is withdrawn, 
and for this purpose there is provided a 
treadle b, connected by a connecting-rod b" 
with a lever b, pivoted to the frame. The 
inner end of this lever is connected by a link 
bil with a slide b, sliding in ways b in the 
frame, and connected by a link b with the 
wedge-piece b. A spring b, lying between 
the lower edge of this slide and a projection 
b' from the post, holds the slide and conse 
quently the wedge-piece up to its work. The 
wedge-piece may be withdrawn therefrom by 
depressing the treadle b, and the spring b 
will force it back into position to engage and 
withdraw the latch when one revolution of 
the cam-shaft has taken place. 
The above describes a machine which can 

be adjusted to perform all the necessary op 
erations of feeding the wire and making, cut 
ting, and driving the nail; but in addition 
the machine shown in the drawings has means 
for feeding the shoe and for altering the wire 
feed automatically to meet the ordinary vari 
ations in the thickness of the stock through 
which the nail is to be driven, so that the feed 
will conform to the requirements of the work. 
This latter mechanism will now be described. 
The shoe is supported against the driver 

nozzle or throat R' upon a horn in', carried by 
an arm in on a post 7", sliding in bearingSA 
in the standard A. (See Fig. 22.) On the 

To engage with this projection and . 
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to which is pivotally connected a lever m'. 
As a convenient means for attaching the 

to give it a single rotation merely, as pre- lever m to the rod in I have shown a pair of 
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fingers 17, which fit in a groove in a collar 
int, adjustably carried by said rod m'. The 
lever ) is connected by a stud in with a 
slide-piece n°, sliding in bearings AA in the 
frame. The lower part of this slide-piece n° 
terminates in a rod n, Surrounded by a 
spring )", which is compressed between the 
bearing A" and a collar m', adjustable On the 
rod n, this spring holding the slide-piece 
n° and lever n' up to their work with a yield 
ing preSSule. 

n' is a connecting-rod connecting the slide 
piece * With a treadle M, pivoted at in, by 
means of which the horn mechanism may be 
depressed in order that a shoe may be re 
moved or a shoe to be nailed may be put in 
place. The lever in rests at its rear end upon 
a ?inger n, bolted to the frame A, and it is 
held against this finger by means of a Spring 
nil. The horn is then depressed for the 
purpose of changing the work by depressing 
the lever MI; but it is necessary also that it 
shall have a slight reciprocating movement 
during the operation of the machine in order 
to relieve the shoe of pressure, SO that it may 
be automatically fed by the feeding mechan 
isin after a nail is driven. For this purpose 
there is provided a rod n, which passes 
through the lever in and is provided on its 
lower side with a collar in and set-nut in. 
This rod 7 passes up to and is connected 
with a cam-lever n, having a cam-roll n' run 
ning in a cam-groove in the wheel N on the 
cam-shaft, said cam-lever being pivotally 
mounted on the stud n. (see Fig. 2.) the ends 
of which are supported in suitable bearings 
in the head A'. This cam is constructed With 
a slight rise, and the rise is timed to lift the 
rear end of the lever in against the force of 
the Spring in, so as to depress the horn 
slightly just after the nail has been driven, 
at which instant the feed operates, as will be 
described below. For this purpose the stud 
in is made to serve as a fulcrum, about which 
the lever naturns, the lever n' being clamped 
in the following manner: Ordinarily the stud 
a has a floating support due to the upward 

pressure of the spring m. To clamp it to 
form a fixed fulcrum, I have provided two 
trunnions in, which are threaded and Worked 
in nuts n', attached in openings in the stand 
ard A, the trunnions carrying arms n°, which 
are connected by links n' with a sliding col 
lar in on the rod 72. Two adjustable collars 
711 and n° and a spiral spring in limit the 
movement of the collar n, and consequently 
Of the trunnions . The threads of the trun 
nions are right and left handed threads, the 
construction being such that as the rod in 
and consequently the arms n° are lifted by 
the cam N the trunnions are screwed against 
the pin in and hold it tightly, so that it forms 
a proper fulcrum for the lever while the rear 
end of the lever n' is being lifted by the rod 
in and its collar . This changing of the full 
crum takes place just prior to the engage 
ment of the collar n and the lever n. The 

S 

lever is thus transformed into a lever of the 
first order. This, however, only takes place 
at the instant when the horn has withdrawn 
the shoe preparatory to the feed and during 
the feeding operation. At other times its 
fulcrum is on the finger na', so that pressure 
On the treadle M may easily depress the horn. 
To adjust the exactlength of the Wire-feed, 

the following mechanism has been provided: 
It will be remembered that the length of this 
feed is dependent upon the length of stroke 
of the slide-piece c, which is thrown forward 
by the cam C against the force of the spring 
C°. It was stated above that the cam C. gives 
the slide c a long dwell in its forward posi 
tion, but a quick retreat. Upon the length 
of this retreat the length of the next forward 
stroke which performs the feeding operation 
depends. As a means for automatically de 
termining the length of rearward movement 
of the feed-slide c, and hence of the amount 
of rotation given to the disk c, shaft, c, and 
feed-roll c', mounted thereon, upon its next 
forward stroke, I have provided the feed-slide 
c with a slanting piece c, which is located 
and adapted to engage with a triangular stop 

This stop p slides in a guide-piece p", ad 
justably fastened to the frame at p, the slide 
connection between the stop p and the guide 
piece p' being at an angle with the vertical 
line, so that as the stop p is moved up or down 
in the guide-piece p' it will be moved farther 
away from or nearer to the tailpiece c, and so 
govern the distance which the tailpiece, and 
consequently the slide, will be moved rear 
Ward by its spring C°. To operate the stopp 
automatically, it is connected to the horn 
carrying mechanism in the following man 
ner: The stop p is mounted on the upper end 
of a rod p, which passes downward into the 
standard A and is connected to one end of 
the lever p", fulcrumed in the standard. The 
other end of this lever is connected by a link 
p with the piece n' on the post mi. Thus 
it will be seen that every movement of the 
horn produces a corresponding movement of 
the stopp, and the length of the rearward 
Stroke of the slide c and of the amount of ro 
tation given to the feed-rollc' is consequently 
governed by the position of the horn. 
For feeding the shoe mechanism is shown 

in detail in Figs. 14, 15, and Fig. 26. This 
mechanism consists of a Swinging arm q, piv 
otally mounted in a slide Q, sliding in ways 
Q', mounted on the under sile of the plate R. 
The pivot which connects the swinging arm 
with the slide Q also carries a roughened feed 
wheel qi' and a ratchet of, operated by a pawl 
q, carried by the Swinging arm q, so that a 
rocking motion given to the arm q causes the 
feed-wheel qi' to rotate in a direction to feed 
the shoe, the return of the arm () having no 
further effect upon the feed - wheel. As 
shown, the pawl q slides toward and from the 
ratchet in Ways in the arm q, being held to 
the ratchet by a suitable spring. This con 
struction will be understood from Fig. 26, in 
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which it is shown somewhat diagrammatic 
ally, but clearly enough, it is believed, to 
answer the purpose. This mechanism is Well 
known and need not be further explained. 
The arm q is grooved at qi, (see Fig. 4.) and 

in this groove runs a pin mounted on the end 
of an angle-arm q on the lower end of the 
rogk-shaft hi, which moves the nailing-car 
riage h", this rock-shaft and its cam H there 
fore serving not only to reciprocate the car 
riage, but also to feed the shoe. It will be 
noted that the movement of the rock-shaft 
hin a direction to cause the carriage to carry 
the nail to the driver produces no effect on 
the feed-wheel, while the movement of the 
rock-shaft to return the carriage under the 
Wire causes the shoe-feed to operate. Thus 
the nail which is being driven and the sur 
face of the shoe into which it is to he driven 
reach a position under the driver at the same 
instant. The slide Q has two racks Q, each 
of which engages with a pinion Q, mounted 
On a shaft Q, having on its outer end a square 

By 
this means the position of the slide may be 
moved so as to govern the position of the 
feed-wheel q' with relation to the throat 
piece R and to determine the distance from 
the edge of the shoe-sole at which the nails 
are to be driven. 
The throat-piece R', against which the 

work is pressed by the horn in', is set into 
the under side of the plate R, which carries 
the feed-wheel slide Q. This plate R° has a 
groove R running the entire length of its 
upper side, and the opening in the throat 
piece through which the nail and the driver 
l, pass registers with a corresponding open 
ing in the groove R. One side of the throat 
piece R is slotted to receive the latch R, and 
the plate R is slotted to correspond, so that 
the upper portion of the latch R, which is 
enlarged to form a head and provided with 
a rocking under surface , will rest and rock 
upon the bottom of the groove R. A bar it 
lies in one end of the groove R, and its in 
ner end where it comes in contact with the 
head r of the latch R is notched, as is also 
the head of the latch R, these notches form 
ing together the mouth of the opening into 
the throat-piece. This bar r is held against 
the latch by springs r, attached to the end 
of the plate R. The head of the latch R is 
held against the bar by means of the bar 
''' in the other end of the groove R and the 
springs '. A heavy spring ' is attached to 
the under side of the plate R, its free end 
bearing on the lower end of the latch R. 
The force of the springs , , and pushes 
the latch R, against the opposite side of 
the passage in the throat - piece, so as to 
close it except against the downward move 
ment of the nail and driver. Thus as the 
nail passes into it, the latch R will yield 
slightly, pushing the nail against the oppo 
site side of the passage and so insure the 
direct movement of the nail through the 
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The rocking surface of the latch 
allows it to rock to conform to the chang 
ing position of the nail as it moves down 

the nail. 
I have shown the horn n' as supported on 

the end of the arm n. I prefer to form the 
end of the arm in as an open clamp S, the ends 
of which are clamped about the bottom of the 
horn by the bolts S. The upper edge of the 
clamp is notched at S, and pin S, passing 
through the horn, rests in this notch and sup 
ports the horn and keeps it from turning. By 
this means the horn is held securely and at 
the same time may be released, so as to be 
SWung Out of the Way in case it is desired to 
get at the under side of the throat-plate. 

It is believed that the operation of the sev 
eral parts of the machine will be understood 
from the foregoing description of its con 
struction. The timing of the operation, how 
ever, is as follows: The clutch normally re 
leases the cam-shaft immediately after a nail 
has been driven, so that when the machine 
is in a state of rest, the driver is down, the 
carriage is in its left-hand position, and the 
hornstill presses the Work against the throat 
piece. The treadle M may now be depressed 
in order that a shoe may be placed upon the 
horn m'. This having been done, the treadle 
MI is released and the operator puts his foot 
upon the starting-treadlel, which withdraws 
the Wedge - piece b, so that it releases the 
latch b' and allows it to be in position to be 
Struck by the projection b on the loose pull 
ley B' On its next rotation, thus engaging the 
cam-shaft. The stud in is bound by the 
trunnions 72, which are operated by the cam 
N and rod 7. The continued upward move 
ment of the rod in causes the collar in to en 
gage with the lever in and lift it about the 
stud in, thus withdrawing the horn slightly 
and allowing the work to feed. It then rises 
and by relocating the Wedge-stop p controls 
the amount of wire to be fed for the next 
nail. While this operation has been taking 
place, the carriage from which a nail has just 
been driven is moved backward under the 
nail-making mechanism to receive the wire 
for the next nailing, forcing its way past the 
driver, which, when it drives the nail, passes 
between the dies hand now takes position in 
the opening huntil it is lifted into position 
from which to drive the new nail. At the 
same time also the wheel qi' is rotated to feed 
the shoe. While these movements are talk 
ing place, the driver lies in the slot I, which 
is sufficiently long to allow the carriage to 
reach the end of its movement. Without inter 
fering with it. During this time also the horn 
has made its complete movement, releasing 
the shoe, and, after the feed, gripping the 
shoe again. When the horn has returned, 
the driver begins to ascend, the wire-feed 
takes place, and immediately thereafter the 
nail-making operations, which are shown in 
Figs. 16 to 21, inclusive, take place, and the 
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nail having been made and cut off the car 
riage carries it under the throat-plate and at 
the same time the arm which moves the shoe 
feed moves into position to feed the shoe when 
the horn next, releases if. The driver then 
descends and drives the nail, and the clutch 
is disconnected, so that the machine Stops 
unless the operator keeps his foot upon the 
treadlel", in which case the operation of the 
machine is continuous until the treadle is re 
leased and the Wedge-piece U engages with 
the latch and releases the cam - shaft from 
the pulley, which always happens at the end 
of the driving operation. 

In the construction of this machine I have 
preferred to use toggle movements in most 
instances to accomplish my results; but it is 
evident that other mechanical movements 
may be adopted instead to give the necessary 
operations to the various parts, and, more 
over, while it is desirable that the cycle of 
operations be as suggested they may be varied 
somewhat and the construction of parts by 
which the nail-making operations are per 
formed may be varied somewhat without de 
parting from the spirit of my invention. This 
is especially true of the fulcrum - stud in, 
which may be clamped by cam-surfaces in 
stead of the screws shown or by other means 
which will suggest themselves to mechanics, 
the important feature of this part of my in 
vention being that the stud shall be gripped 
automatically by some instrumentality and 
released at the proper time. This machine 
is, in fact, so far as I know, the first machine 
in which the carriage which conveys the fin 
ished nail to the throat through which it is 
to be driven contains a pair of dies which 
receive that portion of the wire which is to 
form the head of the nail and assist in the 
formation of the nail-head prior to the time 
When the nail itself is cut from the Wire. 
The spring-jaws hit serve to hold the lower 
portion of the wire, which has already been 
shaped to form the point of the nail, and it 
will be noted that in this machine the nail is 
held positively from the time it is cut from 
the Wire until it has been driven into the 
shoe. It is held positively by the carriage 
during the cutting operation, its head being 
located in the clies hand its point in the 
jaws h, two pairs of which are provided to 
accommodate nails of different lengths, and 
from these dies and jaws the nail is driven 
by the driver through the throat-piece into 
and through which it forces its way against 
the force of the splings controlling the latch 
R. This is a very important feature of my 
machine, in fact of any machine by which a 
mail of the general class herein shown is 
driven, for when one side of a nail-point is 
beveled the mail is apt to be driven crooked 
unless a certain predetermined relation is 
established and maintained between the nail 
and those parts which handle and drive it. 

I have shown in Fig. 22° a pawl-and-ratchet 
mechanism by which to operate the wire-feed. 

y 

The part which I have termed the “disk’ 
is loose upon the shaft c and has, in fact, a 
1'ecessed enlargement t, in which are set four 
pawls t', each controlled by a spring t° to hold 
them against the ratchet, t. The ratchett 
is attached to a covering-disk l', both of these 
parts being fast upon the shaft c. The link 
c’ being connected with a pin on the back of 
the disk c, so as to Oscillate it in the direc 
tion of the arrow, causes the shaft c to turn, 
and consequently turns the feed-roll c'. The 
reverse oscillation of the disk chas of course 
no effect upon the shaft or feed-roll. This 
is merely one of the number of ways in which 
this result may be accomplished. 
Iaving fully described my invention, I 

claim and desire to secure by Letters Patent 
of the United States 

1. In a nail-making machine in combination 
with nail-driving mechanism and a wire-feed, 

75 

a reciprocating carriage containing nail-head 
shaping dies suitably mounted therein and 
adapted to hold the wire blank, means for 
heading said blank and detaching the nail, 
operative while said blank is held in said car 
riage, and means whereby said carriage is 
moved from a position under said heading 
mechanism to a position under the driving 
mechanism as set forth. 

2. In combination with a wire-feed, yield 
ing arms suitably mounted and carrying nail 
head-shaping dies normally in contact and 
adapted to yield to receive the end of the wire 
during the nail-making operation and hold 
the nail when detached from the Wire, means 
for heading the nail and detaching it from 
the wire and means whereby said yielding 
arms are clamped to hold the wire during said 
heading and detaching operation, as and for 
the purposes set forth. 

3. In a nailing-machine in combination with 
nail- driving mechanism and a wire-feed, a 
carriage containing yielding arms carrying 
nail-head-shaping dies normally in contact 
and adapted to yield to receive the end of the 
wire during the nail-making operation and 
hold the nail when detached therefrom, means 
for heading the nail and detaching it from 
the Wire, means whereby said yielding arms 
are clamped to hold the wire during said head 
ing and detaching operation and means for 
reciprocating the carriage to convey the de 
tached nail under the driving mechanism, as 
set forth. 

4. In a nailing-machine a driving mechan 
ism, a Wire-feed, a heading mechanism and a 
detaching mechanism, in combination with a 
carriage containing yielding arms normally 
in contact, said arms carrying head-shaping 
dies and means whereby said arms are clamped 
during the heading and detaching operation 
and released thereafter and said nail is con 
veyed under said driving mechanism, as and 
for the purposes set forth. 

5. In a nailing-machine, a carriage having 
yielding arms carrying heading-dies adapted 
to receive and hold the nail-blank during the 
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heading operation, and a pair of yielding arms 
located below said heading-dies and adapted 
to receive and hold the lower end of the nail 
and guide the point of the nailin its movement 
out from the carriage, as and for the purposes 
set forth. 

6. In a nail-driving machine in combination 
with a nail-driving mechanism, a leciprocat 
ing carriage containing headling-dies adapted 
to receive and hold the nail-blank end of the 
wire, means for pointing and heading the nail 
said heading means coöperating With said 
heading-dies and said carriage being adapted 
to carry the nail into position below the driver 
and guide it when struck by the driver and 
during its driving operation, all as set forth. 

7. In a wire-nail making and driving ma 
chine a reciprocating carriage having nail 
forming yielding dies located therein and nor 
mally in contact whereby a detached mail may 
be held therein positively and means where 
by said carriage is reciprocated from a nail 
making position to a nail-releasing position 
and means for driving said nail downward 
from between said dies substantially as and 
for the purposes set forth. 

S. In a nail making and driving machine in 
Combination nail-making mechanism coln 
prising heading, pointing and detaching de 
vices, a nail-driving mechanism and a recipro 
cating carriage provided with yielding head 
ing-dies forming part of said heading mechan 
ism and adapted to receive and hold the nail 
blank end of the Wire during the heading oper 
ation and to coöperate with the nail-detach 
ing mechanism during its detaching operation 
and to carry the detached nail under the driv 
ing mechanism, as and for the purposes de 
scribed. 

9. In a nail-driving machine in combination 
with a vertically-reciprocating driver, a hori 
ZOntally-reciprocating carriage moving in a 
path across the line of motion of said driver 
and having yielding jaws normally in contact 
and adapted to receive and hold the nail to be 
driven and carry it under the driver and hold 
it thereunder during the driving operation 
and to be opened laterally by the driver as the 
carriage starts on its return movement while 
the driver is still in its lowered position, and 
means for clamping said jaws while said car 
riage is in its nail-receiving position as set 
forth. 

10. In a wire-nail making and driving na 
chine, in combination with a nail-making 
mechanism, a carriage adapted to receive and 
hold the nail-blank end of the wire, and pro 
vided with heading-dies adapted to coöper 
ate with said nail-making mechanism to shape 
the head of the nail, and to carry the nail un 
der the driver, a driver and a throat located 
below said carriage and in line with said driver 
and having a yielding side normally closing 
the throat, whereby the nail will be held in a 
predetermined position from the time it is cut 
off from the wire till it is driven into the shoe, 
as set forth. 

745,867 

* 11. In a nailing-machine a nail-driving 
mechanism and a horizontally-reciprocating 
carriage and means whereby it may be recip 
l'ocated, said carriage being adapted to carry 
a nail to be driven and having two or more 
sets of yielding nail-holding devices located 
one below the other, the upper set being 
adapted to coöperate with the nail-heading 
mechanism to make the head and to receive 
and hold the head when made, and the lower 
Set to receive and center the lower portion of 
the nail, in combination with mechanism for 
making nails of different lengths located to 
feed the nail-blank to the said carriage and 
make and detach it while therein whereby 
nails of varying lengths will be made and will 
be gripped by said yielding nail-holding de 
vices throughout substantially their entire 
lengths during the nail-making operation and 
nail-driving operation, all substantially as set 
forth. - 

12. In a nail making and driving machine, in 
combination with a variable nail-feed having 
a reciprocating slide connected there with and 
adapted to operate said feed, means for deter 
mining the length of Said feed, said means con 
sisting of a Work-support, a stop connected 
there with in the manner described whereby 
each movement of said work-support will pro 
duce a corresponding movement of said stop, 
said stop consisting of a triangular piece 
mounted in ways carried by the frame of the 
machine, said ways being at an angle with a 
verticalline running through the machine and 
said stop lying in the rearward path of said 
slide, as and for the purposes set forth. 

13. In a nail making and driving machine 
having a yielding Work-support, a wire-feed 
consisting of a feed-roll and means for clamp 
ing the wire against it, means for moving 
said roll comprising a horizontal slide and a 
pawl-and-ratchet mechanism connecting said 
slide with said roll, the rear end of said slide 
carrying a tailpiece projecting downward be 
low the level of said slide, substantially as 
described in combination with a vertically 
movable adjustable stop connected with said 
work-support and adapted to be operated 
thereby and located below said slide to en 
gage said tailpiece, as and for the purposes 
described. 

14. In a nailing-machine, a feed-roll Sup 
port consisting of a plate carrying said feed 
roll at its lower end and pivotally mounted 
on the frame of the machine, its upper end 
being forked, one fork thereof bearing against 
a suitable stop on the machine, the other 
fork carrying a separating-lever of substan 
tially the kind described, all as set forth. 

15. In a machine of the kind described a 
wire-feed, a reciprocating carriage adapted 
to receive the end of the Wire from which the 
nail is to be made and provided with yield 
ing dies normally closed to form the head for 
the nail, gripping and head-forming jaws 
adapted to grip and force a portion of the 
wire downward into said dies to form said 
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head and a mail-detaching mechanism in com 
bination with nail-driving mechanism and 
means for reciprocating said carriage from a 
position under said detaching mechanism to 
a position under said driving mechanism, as 
Set forth. 

16. In a machine of the kind described a 
wire-feed, a reciprocating carriage adapted 
to receive the end of the wire from which the 
nail is to be made and provided with yielding 
dies normally closed to shape the head for 
the nail and means whereby said jaws are 
Clamped during the nail-making operation, 
gripping and head-forming jaws adapted to 
grip and force a portion of the wire down 
Ward into said dies to form said head, and a 
nail-detaching mechanism in combination 
With a driving mechanism and means for re 
ciprocating said carriage from a point under 
said Wire-feed to a point under said driving 
mechanism, all as set forth. 

17. In a machine of the kind described a 
wire-feed, a reciprocating carriage provided 
With blank-receiving dies having means for 
shaping the nail-head, gripping-jaws of the 
kind described and means whereby said jaws 
are reciprocated in the direction of the length 
of the Wire to upset the wire into said dies, a 
slicing-knife adapted to slice a portion of the 
Wire above said nail-head and a detaching 
mechanism in combination with a driving 
mechanism and means for reciprocating said 
Carriage from a point under said gripping 
jaws to a point under said driving mechanism 
Whereby the formed nail is conveyed into po 
sition to be driven, as and for the purposes 
set forth. 

1S. In a machine of the kind described, in 
combination with a carriage having dies to 
receive the nail and shape its head, a clamp 
to hold said dies together, reciprocating jaws 
adapted to upset Wire into Said carriage-dies, 
a slicing-knife moving at right angles to Said 
wire and adapted to slice off a portion of a 
Side thereof above said head, and a cutter 
mechanism adapted to cut said nail from 
said wire immediately above the head and on 
a line with the upper surface of the carriage, 
as and for the purposes set forth. 

19. In a machine of the kind described in 
combination with a detaching mechanism and 
means for holding the wire comprising a re 
ciprocating carriage provided with normally 
closed headling-dies, a slicing-knife located 
above said carriage and adapted to slice off 
a portion of the side thereof just above said 
carriage and means for reciprocating Said 
carriage with the detached nail from under 
Said slicing-knife, as and for the purposes set 
forth. 

20. In a machine of the kind described in 
Combination. With a detaching mechanism, a 
reciprocating carriage having normally closed 
heading-dies and a jaw located immediately 
above said carriage and having a recess there 
in to receive and hold the Wire against lat 
eral movement, a reciprocating slicing-knife 

3. 

adapted to move along the face of said jaw 
and the upper surface of said carriage and 
slice off a portion of the side of said wire im 
mediately above said carriage, as and for the 
purposes described. 

21. In a machine of the kind described in 
combination with a jaw having a recess there 
in to receive and hold a wire against lateral 
movement, a reciprocating slicing - knife 
adapted to move along the face of said jaw 
to slice off a portion of the side of said wire, 
and two Ways, one located on each side of 
said knife, one of said ways being in line 
With the face of said jaw and the other oppo 
site it, said first-named Way being detachable 
and capable of receiving one or more thick 
nesses of paper or the like behind it, and said 
second-named Way being provided with suit 
able set-screws or the like whereby its posi 
tion may be adjusted toward and from said 
first-named Way, as and for the purposes de 
Scribed. 

22. In a machine for making nails, means 
for making a point thereof, said means con 
sisting of a slicing-knife adapted to remove 
a portion of the side of the wire and a pair of 
Gutter-knives adapted to pinch the point 
thereof and detach the nail therefrom, in 
combination. With a reciprocating carriage 
provided with holding-jaws to hold the nail 
during Said slicing and detaching operation, 
as and for the purposes described. 

23. In a machine for making nails, in com 
bination with a wire-feed, a nail-detaching 
mechanism consisting of two blades, each 
mounted in a suitable frame and mechanism. 
whereby each is reciprocated toward and from 
the other, One of said bladeshaving a V-shaped 
cutting edge, the other having a chisel edge, 
said blades being located in line and each 
being adjustable in its own frame whereby 
the point of contact between said blades may 
be adjusted with relation to the central line 
of the nail to be detached, and said blades 
will be adapted to squeeze and temper and di 
rect the point of the nail during the detaching 
Operation and to detach the nail previously 
made substantially on the plane on which the 
lower surface of said knives travel, as and for 
the purposes described. 

24. In a nail-making machine, in combina 
tion with means for making the head and 
point of the nail, a Cutter mechanism consist 
ing of two three-sided frames arranged to 
form a quadrilateral, one side of one frame 
overlapping the corresponding side of the 
other frame, each frame carrying a cutter, 
said cutters being located in line with each 
other, and means whereby said frames are 
moved toward and from each other, as and 
for the purposes set forth. 

25. In a nail making and driving machine, 
in combination. With nail-heading mechanism, 
a carriage adapted to receive and hold the 
nail during its heading and cutting opera 
tion, and to carry said nail under the driver, 
a pair of reciprocating cutters located im 
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mediately above said carriage, and means 
whereby said carriage and said cutters are 
operated, as and for the purposes set forth. 

26. In a nail making and driving machine, 
in combination with a carriage adapted to re 
ceive and hold the nail during its heading and 
cutting operation, and to carry said nail un 
der the driver, a pair of reciprocating cutters 
located immediately above said carriage and 
crossing the line of said driver, one of said 
cutters being slotted, whereby the driver may 
pass therethrough, and means whereby said 
carriage and said cutters are operated, as and 
for the purposes set forth. 

27. In a nail-driving machine, a throat 
adapted to receive and hold a nail in posi 
tion to be driven, one side of said throat be 
ing slotted and having a latch having an en 
larged head provided with rocking surfaces 
on its under side, said latch being laterally 
Supported by said rocking surfaces and adapt 
ed to close the slot in said throat, in combina 
tion with yielding means whereby said latch 
is held in said closed position, as and for the 
purposes set forth. . 

2S. In a nailing-machine, a throat having a 
slot in one side thereof, a latch having a rock 
ing surface near its upper portion, in combi 
nation with a spring, the free end of which is 
located to bear against the lower portion of 
said latch, as and for the purposes set forth. 

29. In a nail-driving machine, the throat 
plate R' carrying a throat, said throat-plate 
being grooved on its upper face and provided 
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with two bars each located in one of said 
grooves, two springs each located at the outer 
end of one of said grooves and adapted to 
hold one of said bars in place, said throat be 
ing slotted upon one side, in combination with 
a Spring-latch lying in Said slot, said latch 
having an enlarged head, the under surface 
of which is curved and rests upon the bottom 
of one of said grooves and the rear of the head 
of said latch resting against one of said bars, 
its front end being grooved and coöperating 
with the grooved end of the other bar to form 
a mouth for said throat, as set forth. 

30. In a nail-driving machine, in combina 
tion with the throat-plate, and means for feed 
ing a nail thereto, a Work-feed consisting of a 
roughened wheel adapted to be oscillated, and 
means operated by said mail-feed whereby it 
is oscillated, said wheel being mounted in a 
slide-piece movable toward and from said 
throat, and means whereby saidslide-piece is 
adjusted to adjust the position of said rough 
ened wheel in relation to said throat, said 
means consisting of one or more racks located 
on the under side of said slide-piece and a 
pinion suitably journaled and carried on a 
shaft whereby it may be turned and the po 
sition of said slide-piece adjusted, as and for 
the purposes set forth. 

WILLIAM. H. LANG. 

Witnesses: 
A. S. WHITING, 
J. GARRETY. 
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