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(lite States latent ()ffice. 
JAMES M. ALDEN, OF NEW YORK, N. Y., ASSIGNOR TOINTERNATIONAL 

SCREW-NAIL COMPANY, OF SAME PLACE. 

Letters Patent No. 110,532, dated December 27, 1870. 

IMPROVEMENT IN wood-scREW MACHINEs. 
the schedule referred to in these Letters Patent and making part of the same. 

To all whom it may concern: The accompanying drawing forms a part of this 
Be it known that I, JAMEs M. ALDEN, of the city specification. 

and county of New York, in the State of New York, 
haye invented certain new and useful Improvements 
in Screw and Bolt-Machines; and I do hereby declare 
that the following is a full and exact description 
thereof, 
This machine inanufactures screws in a complete 

form at a single heat. 
The treads are produced by indenting the grooves 

and forcing up the metal for the threads, by acting on 
the surface with suitable parts or dies having a core 
responding shape. 
The blank is rolled between two surfaces which are 

grooved obliquely to the path in which the surfaces 
travel. 
The blank is without motion, except that of simply 

rotating on its axis-daring the period while the threads 
are being produced. 
There are two dies traveling in opposite directions, 

and compressing the blank between them during this 
operation. 
My machine will make screws of any ordinary kind 

with some success; but it is especially, adapted for 
the manufacture of the screw-nails, screw-spikes, or 
screw-bolts, described in the patent issued to Samuel 
Pratt, dated October 25, 1853, 
The threads are of a form giving a strong hold in 

the wood, and the pitch is much greater than in 
ordinary screws. 
The favorite number of threads is three, but a 

greater or lesser number may be produced, if desired. 
Screw-nails so shaped may be driven by the ham 

mer, and wiil turn themselves as they enter into the 
wood. - 1 - 

They may, by means 'of a suitable leader, having a 
chisel thereon, be provided with a score for operating, 
also with screw-drivers, if desired. - 
They may have any form of head which 

desired, for any particular purpose. 
The machine receives the iron in the form of a 

round rod or bar. It is important that the size be 
accurately determined and uniform. To effect this, 
the bars or rods may be drawn thirough an accurate 
gauge in the saline manner as wire is drawn after it is 
rolled down to very nearly the pi'oper size. 
leaves them perfectly round and true. 
The iron is now heated again, and may then be fed 

in by land into my machine, or by any power which 
will feed it intermittently as required. A weight or 

may be 

spring force, which will press it constantly forward, 
will answer the purpose. . . . - 

I will first proceed to describe what I consider the 
best means of carrying out my invention, and will 
afterward. designate the points which I believe to be 
new therein. 

This 

Figure 1 is a side elevation of the entire machine. 
Figure 2 is a horizontal section through some of 

-the principal parts on the crooked line S.S in fig. 1. 
Figure 3 is a section on the line TT in fig. 4. 
Figure. 4 is a plan. 
Figure 5 is a rear elevation. 
Figure 6 is a front elevation. - 
The above figures are on a scale about one-fourth 

of the size of a machine which I constructed and 
tested with success. " 
The reillaining figures show detached details on a 

larger scale. 
Figure. 7 is an edge view, and 
Figure 8, a face view of one of my dies. Fig. 8 

shows in dotted lines the passages therein for the cir 
culation of cold water. . . - .. 

Figure 9 is a cross-section, showing the same, and 
also the connections of rubber-hose to convey the 
water. - . 

Figure 10 is an edge view of a form of die which 
prefer. It is made with steps or offsets. The die 
first impresses. the threads by the lowest step, then 
sinks the next step deeper; thereby raising the threads 
higher by sudden increments, instead of gradually, 
and I find the effect is better. 

Figure E1 is a fice view, and 
Figure 12, a section. 
IFigures 13 to 16, inclusive, show the form of thread 

which I prefer. 
Figure 17 is a horizontal section through the knife 

and dies, whick cut off and point the iron. . 
Figure 17 is a face view of the knife which divides 

the bar. 
Figures 18 to 20, inclusive, show exactly the form 

and action of the dies in giving a pointed form to the 
bolt or screw. 

Figure 19 shows the dies in the act of commencing, 
and 

Ifigure 20 slows the same in the act of completing 
the pointing of a bolt. Fig. 20 shows at each side of 
the bolt a sunall quantity of metal cut or sheared off 
by the sharp form of the dies. The dies both swage 
and cut the metal in giving it the pointed form. 

Similar letters of reference indicate like parts in 
all the figures. 
The material of the whole of the rigid parts may 

be of iron and steel. The material of the flexible 
pipes may be soft vulcanized rubber, 
The machine being complex, I have endeavored to 

represent it fully and correctly by the drawing. In 
describing these I will, to save repetitions, describe 
the operation simultaneously with the description of 
the parts. 
The motions of the several parts of my machine 

  



are derived not froin a single-rotating sliaft, but from 
two rotating shafts, F and J, geared together. The 
uppermost shaft, F, is the main driving-shaft, and 
carries, a diving-pulley, fly-wheel, &c. It operates 
those parts of the mechanism wirich produce the 
blank, that is to say, the parts which cut-off the bar 
or rod, and those parts that firmly compress and 
point the blank, head the blank, operate the ging, 
and open the dies and disclarge the blank. 
This shaft could also operate the feediug mecilal 

isin, if any sucla mechanism be employed. 
The other shaft, J, I term the crank-sliaft. It is 

mounted directly under the main driving-slafi, and is 
geared so as to turn in the same time. It carries a 
stgut crank which operates the movable bars, and 
thus operates all those portions of the mechanism 
which detain the blank, hold it, support it, thread it, 
and discharge it in the form of a complete screw o' 
screw-nail. 

. It follows that by disconnecting the gearing which 
connects the crank-shaft to the driving-shaft, I can 
produce blanks alone witlicut operating any portion 
of the threading mechanism. I propose to do so 
when, under any circumstances, blanks are wanted 
without threads. 
My machine may thus le used for the production 

of rivets and plain bolts of various kinds, with or with 
out provision for pointing. 

It may be remarked that the knives or the parts 
whicl cut off and slape the points of the blank Inay 
be removed and exclhanged without difficulty. 
The end of a hot rod of iron, on being fed forward 

into the maclaiiie through the tube (t, strikes the 
gauge B, which may be adjusted at will by any ap 
proved means not represented to deterline the length 
of the blank, and the quantity allowed for the head. 
While the lhot bar rests against this gauge 13, it is 

cut off by a transversely-moving knife, C, attached to 
the moving die C, or carried with it. The blank is 
low inclosed and compressed firly between two dies, 
C and C, which take hold of the entire length which 
is to form the shank or body. They leave a portion 
projecting to form a head. 
While attaining this condition gauge IB rises out of 

the way by the agency of the bent lever B, actuated 
by the moving die-carrier, as indicated in figs. 4 and 
G. Next, a strong beader or heading-die (lhollowed, 
if it be desired, to produce sweiled leads,) advances 
and compresses the projecting part of the metal end 
wise against the dies C C, which hold the body of 
the blank. This forms the head. If the head is to 
be round, square, or of any other exact form, the 
main dies C'C' must be correspondingly formed to 
shape it. w 

Most screw-inails require to be reduced or pointed 
at the end furthest froin the lead. . I give such a 
form to the dies C C, which inclose and hold tile 
body, as shall impart a proper form to the point. I 
do this successively by making the upper part of each 
die, at the point, with a knife-edge, so as, partly by 
swaging, and partly by cutting off the surplus metal, 
to reduce and taper the point of the nail with tolera 
ble symmetry. 

This form is important, and is slown in figs. 17 to 
20. It will be seen, on examining these figures, that 
the form of the clies toward the licatl is as usual, and 
that the form of the dies toward the built is such as 
corresponds to the pointed form of the screw, desired. 

For the entire space beyond the 'ccess, the fices 
of both dies are plane, except-all this is tie inain 
point-at that part of the dies which is to form the 
point of the mail. There the metal on the upper side 
of each of the recesses is formed knifewise, the limetal 
forming a sharp ridge or edge close to the recess, and 
being sunk or reunoved bclhild. 

soon as the dies cominence to open. 
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By “the recess” in the above I mean the cavity in 
the die which receives the screw-blank. Cahing this 
1'ecess M, aid so marking it in all the figs, 17 to 20, 
it will be observed that while its main body is semi 
cylindrical in each die, its point is semi-cotical in 
eich. 

it will be obvious that the force required to operate 
tle dies describcd is very great. I obtain it by means 
of two double toggles, E' E, arranged to be operated 
by a sliding carriage, E, which is moved forward by 
the connection e in a direction parallel to the axis of 
the bolt. 
The carriage E is returned by a simple contact of 

the yoke E with a pin connected thereto. The force 
required for this purpose is slight. 
The yoke E, it will be observed, is attached by tie 

pin E to the connectione, which carries the slide E. 
When the connection e has been moved forward by 
the can E, and has ceased its motion in this direc 
tion, the pin IE on the end of the shaft IF, acting like 
a crank-pin or cam against the inside of the back arm 
of the yoke E, pushes the yoke back, and thus pulls 
the slide E back by its connection e to its original 
positioI). 
The leader D is drawn back by a spring, D, coiled 

around it. It is brought forward with force to com 
press the metal by a knuckle-notion. 
A short arm, E, on the revolving shaft F makes a 

connection, at each revolution, with the end of a strong 
link or half-toggle, D, which acts directly against the 
heading-carriagel), in the line, or nearly in the line, 
of the axis of the bolt. It acts always very nearly in 
that line, so that the carriage, which is strongly guided, 
traverses forwald in a correct line and gives a true 
notion to the strong heading-die. d 
A split ig, ), carries up the linged part, which I 

have termed the liuk, so as to be in position to again 
receive the revolving-arm in time for the next fur 
ward motion. m 

I obtaia it more sudden movement of the leading 
die D by allowing it to move back only to a sufficient 
distance to entirely clear the lead and to allow the 
metal for the next head to coune forward into posi 
tion, and to allow the gauge B to stand in the proper 
place. The carriage D, whicl carriestle stout hinged 
arm or lik D, is allowed to move backward further. 
It therefore acquires a considerable velocity before it 
strikes and in parts notion to the header ID. 

Immediately on the retreating or backward move 
ment of the header E), the dies C C, before described, 
cominence to openald liberate the blank. 
To avoid the chance that the bolt or nail inlay stick 

in one of the dies, I provide a spring, G, acting to 
force inward a pin, G, through a small hole in each 
die, at light angles to the axis of the screw or nail. 
This spring G' is so gentle as not to indént the small 
pin into the soft iron, but is, at the saine time, suf 
ficiently stiff to insure a dislodgement of the blank so 

The dies open 
so far that the slight projection of the cleare's G into. 
tle cavity for the screw does not interfere with the 
feeding. 
When the dies have opened sufficiently the blank 

falls by gravity, aid it moves by gravity, into the 
lower position, where it is subjected to further treat 
inent, which pi'otluces the threatls. The transfer of 
the blank frolin the dies C'C', above described, to the 
tlur'eading-dies to be described below, is a very im 
partant part of the operation. The threading-dies do 
not extend the whole jength of the traverse; they act 
outliebut while it stands in : vertical position, the 
built being licld, by means to be described below, to 
receive the action of the threading-dies, 
The tilting of the blank is effected by the aid of a 

pin or trip, H, which extends across under the blank, 
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and receives it as it drops in such a manner that the 
point end, being longest, its gravity preponderates, 
and always throws the point down. The form of this 
pin or trip H may be varied within wide linits. It 
may be better, in most instances, to make it flat andl 
inclined, but various other sections may serve. Its 
office is to arrest the head end of the blank and cbm 
pel the blank to descend point foremost. 
Thus tilted, the boit or nail drops into a tapering 

hopper or partially funnel-shaped space, H. 
The lower end or nose l l of this funnel or hop 

per is sufficiently opened at the proper times to allow 
the point and part of the body of the blank to pass 
through. 

Here it is suspended by its head, while the dies I 
I act on the body below and produce the threads. 

Screw-nails, ordinarily, have a portion of the shank 
or body left plain. In other, words, the threads, con 
sidered as beginning at the point, extend upward only 
about two-thirds of the length to the head, about one 
third being left plain or cylindrical. The lower' end 
or nose of my hopper H is shaped to fit. very accu 
rately, but loosely, around that portion of the body of 
the screw which is to be left plain. It also fits very 
accurately around the head when the head lhas been 
previously exactly finished. The greater the portion 
of the surface of the blank which can be thus inclosed 
in the lower portion of the hopper H, during the op 
eration of threading, the better. In the socket thus 
provided the hot blank is held and allowed to turn." 
The threading-dies II are carried on stout slides, 

i i", which I term movable bars, which are strongly 
guided it rectilinear guides, and which I term the 
"carriage-way,” and are recipi'ocated with cquai no 
tions in opposite directions. 
The dies are formed and adjustel in a proper posi 

tion, according to the size of the blank and the num 
ber and obliquity of the threads desired. The dies 
may be made of chilled iron or case-hardenied iron. I 
have operated dies of clailled iron, having the chill 
about one-fourth of an inch thick, very successfully. 
I have also used, with some success, case-hardened 
wrought-iron. v. 

It is important that the notion of the two thread 
ing-dies which move in opposite directions shall be 
exactly equal at all times. I effect this by recipro 
cating one die, I, with its carriage or movable bar, by 
neans of a crank motion, direct from the crank-shaft 
J, by means of a connecting-l'oil, J, as will be ob 
vious. . . 

. The proper motion in the opposite direction is 
communicated from this carriage or movable bar i to 
the otlier i by means of an intermediate pinion, J', 
which acts in a rack in each movable bar, as repre 
sented, . The pinion J is not inted at a lower level 
than the threading-dies. 
I give an ample motion to these threading dies by 

a crank, J, having a radius of one foot in the exper 
inental machine low in operation, and a single move 
inert or half reciprocation of thie two dies is sufficient, 
to impress the threads. The dies act on the upper or 
sharp angular side of the thread with most force, and 
they force up the metal to form the thread with an 
efficiency which depends on the correctness of their 
form and adjustment, and on the softness or plasticity 
of the hot iron. 
The hold on the upper portion of the material, 

which may now be called a complete screw or screw 
nail, may be made loose, as abore described, so as to 
allow the screw to turn freely therein, or that part of 
the hopper H which holds the screw may tarn with 
the screw. I have not tested the latter arrangement, 
and, as I fear that it may involve considerable diffi 
culty, prefer to let the screw-blank turn loosely 
witlin it, 

l' on the part l of the nose. 

After the threading-dies II have passed, and the 
threads have been swaged properly on the screw by 
the rolling process above described, they continue 
their linotion still further, leaving the screw entirely 
free before the dies return. During this time tie 
nose or point of the hopper Hopens and drops the 
screw, the nose being formed in two pieces, lili, and 
provided with proper connections, hereinafter de-. 
scribed, for the purpose. 
After the screw has been finished it is necessary to 

open the nose sufficiently wide to allow the passage of 
tle head of the screw; to effect this both halves li'l 
of the lose may move in opposite directions, but I 
have found it sufficient, with all ordinary forms of the 
screw-nail, to open the hopper by moving one half, h, 
alone toward the front of the machine...It receives 
its motion from the movable bar i, through parts at 
taclhed thereto. The means whereby this is effected 
are indicated in the drawing, fig. 6. The extent of 
the notion need be only sufficieut to allow the head 
of the screw to descend freely. 
The tension of the spring l' (see figs. 2 and 3) be 

ing gentle, it requires only a moderate force to over 
coine it, as also the triction of line parts. 

This force is received from the slide it, at the proper time, through the medium of the projection L carried 
on the said slide, which strikes against the projection 

It strikes when the 
slide i lias approached within an inclh or less of the 
eid of its forward notion, and carries the movable 
half li of the nose forward with it... to the end of its 
motion; then, on returning, the movable half returns 
ly the force of the spring lito'its closed position. 

I provide a novable stop or rest, K, in the hopper 
H', wiich extends across, directly over the head of 
the bolt, while it is being threaded, and arrests the 
descent of the succeeding volt, until the one preyi 
ously threaded is disclarged. This movable rest is 
operated by a stub on the slide or movable bari, and 
is drawn out for a very brief period. The drawing out 
of the movable rest K. allows the blank previously 
resting on it to descend into the nose of the lhopper. 

In order-to allow it to thus descend more freely, the 
nose is opened at this juncture a very little. This 
novement I term “limbering the nose.” I effect it by 
two stubs or cams attached to the slide or bar i, one 
of which pulls out a locking pin, l, whiclh, when the 
die i moves forward, locks the halves l l of the nose 
together, and the other opens the halves a little. 
This operation need require only a small fraction of 

a second, after which the halves li'l of the nose again 
close together by the force of a spring, l', and the 
locking-pin his again forced in by the spring it which 
acts on it. 

It will be readily undeistood that the locking-pin 
gives a firmness to the grip of the nose l l around 
the shank and head of the screw which would not be 
otherwise attainable. The force of the spring h" is 
sufficiently great to urgetire parts of the nose to 
gether properly while the screw is not being acted on 
by the dies II, but the action of the latter in rotat 
ing and inipressing threads upon the heated'screw 
blank is liable to tend to bend it in various directions; 
and it is important tlat, while the nose does not gripe 
the blank so as to plevent its rotation, its support 
should be film and unyielding. This is attailed by 
the aid of the devices here described, with great cer 
tainty and with little complexity or difficulty. 
The locking-pin it", by holding the two halves of the 

nose firmly together, gives.it a very substantial char 
acter when it is performing its functions of holding 
the shank and head of the screw steady while it is 
turning in being threaded. 
The motion of the locking-pin his effected by the 

spring l', (which constantly tends to force it inward to 

  



'effect the locking) and the incline listands in such 
position on the forward end of the slide -i that it acts 
at the proper moment on the inner face of a bend or 
head of the locking-pin, and draws it out to liberate 
or open the nose, so that the stub Q on the slide i 
can act simultaneously therewith against the lever P 
to open the nose a little way to let the screw-lilank 
fall into the nose from the hopper H. . . - - - 
The corresponding incline l', carried on the oppo 

site end of the slide it in the position represented, acts 
similarly under the head of the locking-pin to draw it 
Out. . , . . . 

When the screw is completed, and when the slide it 
is nearly at the forward extremity of its notion, the pro 
jection I, simultaneously therewith, strikes the stub 
l" and opens the nose to allow the finished screw to 
drop from the machine. 
The slight-opening of the nose, which I term “the 

limbering,” is effected, after being thus unlocked, by 
means of the small lever P, shown in fig. 2, and the 
justle piece Q carried on the slide i which strikes 

t. 
position in which it is represented in this figure. 
When the slide i moves forward the lever P and its 
connections are not affected; but as it commences to 
move backward the piece Q strikes the leverl’ and 
turns it in opposition to the spiring TR. 
This momentary turning of the lever P acts on the 

projection l', which is fixed on the movable part l' 
of the nose, and moves the said part a little forward, 
enough to aid the blank in dropping into its place. 
So soon as the piece Q lias moved backward past 

the lever P the latter returns to its original position, 
as represented, and.the locking-pin it being at this 
time free, it is pressed into its place by the springle, 
as before, and the nose is now firmly locked around 
the blank, touching it slightly but firmly to support. 
it while being threaded... 
At the same time that the nose closes together, 

after the limbering operation and the descent of the 
bolt, the movable rest K moves inward and again ex 
tends across the hopper H', ready to receive and arrest 
tle descent of the next blank. 

In this position the novable 
important functions: 

IFirst, the arresting the blank and holding it in po 
sition directly over and ready to be dropped into the 
nose l'li when the proper period arrives; and 
Second, the holding down the blank which is al 

ready in the nose and preveiting it from working up 
wärd, under any circumstances while the threading is 
being effected. . . . 
The lower edge of the movable rest K is chamfered 

a little to aid it, in passing very closely across the top 
of the head of the blank. without the liability of catch 
ing thereon. . 
The upper face of the movable rest K.is hollowed, 

something after the fashion of a sugar-scoop, but not 
as deep. This aids in leading the pointed lower clid 
of the blank into the proper central position, and re 
taining it there while the nose of the hopper opens, 
so that it slall be certain to descend in the right po 
sition. . . . - 
The portion of the blank whigh projects below the 

nose of the hopper and receives the impression of the 
threads from the dies above described, is liable to be bent or distorted by any slight maladjustinent or acci 
dental derangement of the parts, or even by variations 
in the heat or in the hardness or density of the hot 

rest K performs two 

4. 

iro. The bending of this projecting end is always 
liable to 'esult in a defective screw. 
In order to secure an additional safegaard, as far as 

maybe, against such bending, I provide two thin pie 
ces, l'h', whicl I term guys, Tliese guys are firmly 
attached to the lower face of the nose, one to the 

The spring R tends to keep this lever P in the 
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movable half land the other totle fixed half le. I 
make them of considerable widths so. as to afford suf 
ficient strength; but tie thickness must be less than 
the diameter of the screw-nails to allow the dies 
which produce the threads on the screw-nails or 
screws to reciprocate on each side without contact 
with these guys. 
The guy's serve to prevent the bending of the blank 

in either direction as the threading-dies act on the 
blank. They are hollowed on their inner faces, and 
are adapted to match the form of the blank; but they 
are mounted at a little distance so as to avoid contact 
with the threads except in the cases when the blank 
tends to bend in either direction. In otlier words, 
they allow just room enough for the swaged-up threads 
to turn freely without coming in contact under ordi 
nary circumstances. - 

In order to avoid undue length of specification, I 
leave much to be understood from the drawing, and 
to be supplied by the ordinary skill of mechanics. 

Such, for example, is the making of the parts in 
two or more pieces to allow the working faces to be 
adjusted or exclhanged where I have represented them 
as made in a single piece; the introduction of an ac 
tiye current of cold water through the dies and other 
heated parts to maintain as low a temperature as 
practicable; the introduction of fiction-rollers, or 
more properly, anti-fiction rollers, to reduce the 
resistance and wear wherever necessary, particularly 
at the contact of the part e with the can IF, and at 
the back of the slides or bars ii”; and the employ 
ment of a quick-acting clutch to connect and discon 
nect the mechanism at will. 
I may remark here that, although I have used the 

term screw and screw-mail for the most part in this 
specification, Iesteem the machine well adapted to 
the manufacture of bolts, by which I mean articles of 
greater length, and usually of greater diameter also, 
than any ordinary screw-nails. 
The drawing represents very clearly the provisions 

Aylliclh I have made for adjusting the position of the 
parts below C'C', by moving them horizontally in cv-. 
ery direction by means of screws. I find it important 
to so adjust these parts, i.e., the liopper Hand its con 
nections, that the screw or bolt, when suspended in 
the nose ll, shall be accurately centered so as to be 
acted on equally by the 'two dies II. 

Having now fully described my invention, 
What I claim as new therein, and desire to seeure 

by Letters Patent, is as follows: . . . 
1. The combination, as set fort, of the guage B 

with the bell-crank lever B and the die C. . 
2. The tilt-pin Hand flat hopper H, arrangel rel 

atively to the dies C'C' and to the threading mechan 
ism below, substantially as and for the purposes herein 
"set fortli. 

e H 3. The combination of the nozzle lili, Egy 
and means for opening and closing it, guy's li'l', and 
the threading-dies I'I', operating as and for the pur 
pose sct fortli. 

4. The arrangement of the movable rest K between 
the hopper Hand the loosely-holding nozzle l'l’, that 
it may be made to perfor n the double function of re 
straining the descent of a blank until the right period, 
and of holding down the blank which is being thread 
ed, all as and for the purposes herein set forth. 

5. The guys lit, in conibination with and arranged relatively to the compound liose l'l','eciprocating 
threading-dies. II, and the hopper H', as and for the 
purposes herein set forth. 

6. In combination, the several elements of the mech 
anism operated from the cam-shaft F, to wit: The cut 
ting off, griping, and pointing meals; the gauge, and 
the means of operating it; the leading means, and 
the means of clearing the shaped blank from the dies 

  



and conducting it away, as and for the purposes herein 
set forth. 

7. In combination, the several elements of mech 
anism operated from the crank-shaft J, to wit: The 
'movable rest K or its equivalent, the opening and 
closing nose l'h', with means lili for locking it tightly 
while required, and the threading-dies II, all arranged 
to operate on blanks and to produce therefrom thread 
ed screws or screw-bolts as herein specified. 

8. In combination, the two complete trains or sets 
of mechanism herein described, to wit: The mechan 
ism for producing the blanks, and the mechanism for 

ii.0,532 

threading the same, the latter mechanism receiving 
the blanks from the former in a uniform position 
through the hopper H or its equivalent, operating 
successively to form a complete screw, as herein spec 
ified. 
In testimony whereof I have hereunto set my hand 

in the presence of two subscribing witnesses. 
JAMES M. ALDEN. 

Witnesses: 
O. O. LIVENGs, 
W. O. DEY. 

  


