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This invention reiates to a new and useful method and 
means for producing blanks to be iScd in Irass produc 
tion manufacturing of screws, wood screws, bolts and the 
like, and more particularly this invention relates to a 
raethod and means for producing blanks for such screws 
and bolts the threaded section of which is formed by 
means of a screw-thread-rolling machine. 
Generally speaking, in the commercial production of 

Such screws and bolts in large quantities the roll threading 
of the theaded section is increasing in popularity, as a 
manufacturing nethod the only difficulty being that roil 
threading tends to raise the major diameter of the thread 
above the diameter of the shank of the screw, which is 
objectionable. The threaded section of the screw should 
not be larger in diameter than the shank section which is 
not threaded. Because of the above said tendency of 
roling to increase the diarieter, the section of the blank 
which is to be thus threaded is reduced to less diameter 
than the shank Section so that when the thread is rolled 
it will have the desired diatetsr. 
According to current knowledge in the art, several 

methods are employed ic redice the diameter of the 
shank previous to roll threading, so that the major di 
ameter of the thread will finally be equal to the diameter 
of the shank portion. One method is to reduce the di 
ameter of a portion of a cylindricai bank by the extrusion 
process, which consists in pushing the blank in a die 
having a shoulder and then a reduced diameter in the die 
block, so that in being forced through the hole in the 
die the stock must extrude or become reduced in diam 
eter. Another method is to reduce the diameter by the 
Swaging process, and still other methods comprise steps 
in which a cylindrical blank is subject to hammering, or 
to compression between novable dies, or other diameter 
reducing means and treatments. 

All known diameter reducing methods substantially of 
the type above said are subject to common objection 
that the volume of production is lowered by the fact that 
the diameter reducing step must necessarily be actuated 
by an action exerted on any single cylindrical blank. 
Any diameter reducing machine either working according 
to the extrusion process or according to the swaging or 
any other known process must necessarily be provided 
with a large number of movable and reciprocating parts 
and members, and the operaticin of same inachine cannot 
attain the desirable high production speed. However, 
any known diameter reducing process is satisfactory for 
making roll threaded screws and bolts of short lengths 
only, i.e. under actual manufacturing conditions reduc 
tion of diameter of a quite long shank portion is not 
practical in view of the fact that the material easily cracks 
or becomes otherwise spoiled under such treatment. . . 
We are aware that it has been proposed to manufac 

ture stud-bolts from cylindrical metallic bar stock com 
prising diametricaliy reduced portions spaced apart along 
the length of the bar, the roll threading being actuated 
on the said reduced portions upon parting off stud-bolts . 

ar 

blanks from said bars, and said diameter reduction being 
actuated by cold swaging the bar at points correspond 
ingly spaced apart. Said manufacturing method is sub 
ject to the objection that the cold swaging process for 

5 reducing of the diameter of spaced portions of a cylin 
drical bar is not convenient for high speed mass produc 
tion and more particularly a continuous production flow 
is riot attainable, while such condition is desirable when 
a fast operating screw-rolling machine is to be fed. 

Jo The main object of the present invention is to provide 
a mass production manufacturing method which will rap 
idly produce pointed and headed screw and bolt blanks 
of accurate size and condition to be immediately threaded by a thread rolling machine. 

15 A further object of the present invention is to provide 
a means for continous flow production of a cylindrical 
metallic bar stock comprising portions of reduced diame 
ter, said portions being so dimensioned and spaced apart 
along the length of said bar that blanks having a cylindri 

20 cal shank portion and a portion of reduced diameter may 
be cut off from said bars. 
A still further object of the present invention is to pro 

vide a means for cutting off blanks from a metallic bar 
stock comprising portions of reduced diameter, and for 

25 having the cut off blanks properly pointed and headed. 
With the above objects in view, our present invention 

mainly consists of the method of producing a metal article 
of the type having a shank with a portion reduced in dia 
meter which method consists in subjecting a cylindrical 

30 metallic bar stock to a diameter reducing drawing action 
at points spaced apart along the length of the bar so as 
to form on the bar spaced portions of less diameter than 
the original diameter of the bar and adjacent to portions 
of same bar in which portions said bar is left of its original 

35 diameter, and then in cutting off from the bar pieces com 
prising one portion reduced in diameter and one adjacent 
portion of original diameter. 
More particularly, with the above objects in view, our 

present invention consists of the method of subjecting a 
40 metallic bar stock to a diameter reducing drawing oper 

ation at spaced points in which operation two drawing 
steps are comprised, in the first of said drawing steps a 
drawing action is exerted at points spaced apart along 
the length of the bar as to form on said bar spaced portion 

45 of substantially flattened cross-sectional shape and adja 
cent to portions of same bar in which the latter has its 
original diameter and shape, in the second of said draw. 
ing, steps a second drawing action is exerted at same 
spaced points at which said first drawing action was pre 

50 viously exerted, so as to reduce said flattened spaced 
portion to a substantially circular cross-sectional shape 
of less diameter than the original diameter of the bar. 
According to our present invention, the diameter re ducing drawing action is performed by the use of at least 

55 one drawing die the drawing nozzle of which is formed 
by the combinations of two opposite die blocks, means 
being provided for moving said die blocks one against the 
other, so as to form the drawing nozzle and for spacing 
apart said die blocks so that the metallic bar stock may 

60 freely pass between the die blocks, the said movements 
of said die blocks being so timed to the axial movement 
of the metallic bar that alternate portions along the length 
of said bar are subjected to the drawing action of said 
die blocks and respectively free from same. 

65 More particularly, the diameter reducing drawing 
means according to the present invention comprises, in 
combination, a first pair of die blocks so shaped that 
when said blocks abut against each other a drawing nozzle 
of substantially elliptical cross-section is formed, means 

70 to reciprocate said die blocks in a direction normal to the 
axis of the bar, a second pair of die blocks so shaped 
that when said blocks abut against each other a drawing 
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nozzle of substantially circular cross-section is formed, 
said cross-section being of diameter less than the original 
diameter of the bar, mean to reciprocate said die blocks 
in: a direction normal to the axis of the bar and in a di 
rection comprising the major axis of the elliptical cross 
section of the bar previously subjected to the drawing 
and flattening action by said first pair of die blocks, and 
means for coordination of the axial movement of the bar 
with the reciprocating movements of the first pair of die 
blocks and with the reciprocating movements of the sec 
ond pair of die blocks so that the said second pair of die 
blocks acts on same portions previously subjected to action 
by the said first pair, said drawn portions being spaced 
apart along the length of the bar and adjacent to portions 
in which said bar is left of original diameter and shape. 

With the above objects in view, in a preferred embodi 
ment of our invention the cutting off of pieces from the 
metallic bar stock drawn at portions spaced along its length 
is performed by means of cutting dies shaped to form the 
bar portion near to cut into a substantially pointed shape, 
so that the stock is cut off into properly pointed wood 
screw blanks. With the above objects in view, in a most preferred 
embodiment of our invention the step of cutting off the 
stock drawn at portions spaced along its length is per 
formed by a machine comprising, in combination, a pair 
of cutting dies so shaped that the bar portion near to cut 
is shaped into a substantially conical point while the 
cutting is performed, a pair of gripping dies arranged to 
squeeze the shank portion of the bar near the point from 
which the preceding piece was previously cut off, the 
hollow of said gripping dies being provided with a recess 
in which the screw head may be formed by axial ham 
mering, an axial hammer arranged to punch on the end 
of the bar located in said recess, means being provided 
for reciprocating and timing said cutting dies, said gripping 
dies and said axial hammer with the feeding motion of 
the metallic bar stock in the machine. 
The abovesaid and other novel features which we con 

sider as characteristic of our invention are set forth in 
particular in the appended claims. The invention itself, 
however, both as to its construction and combination of 
parts and to certain steps in the method of operation, 
together with additional objects and advantages which will 
appear as the description proceeds, will be best under 
stood from the following description when read in con 
nection with the accompanying drawings, in which one 
preferred form of embodiment of the invention has been 
shown. 

In said drawings: 
Figure 1 is a side view of a specific wood screw as 

produced by roll threading a blank. 
Figure 2 is a side view of said blank, as attainable by 

applying the method and by using the means according to 
our invention. 

Figures 3 and 4 are side views of lengths of stock during 
various stages of operation. 

Figures 5, 6 and 7 are cross-sectional views of the stock 
shown in elevation in Figs. 3 and 4. 

Figure 8 is a perspective view diagrammatically show 
ing the arrangement and the action of drawing dies on 
the metallic bar stock. 

Figures 9 and 10 are diagrammatic side views of the 
end of the stock adapted to be acted on by the gripping 
dies and by the heading axial hammer, and of the action 
of said dies and hammer respectively, said dies and ham 
mer being shown in cross-sectional view. 

Figures 11 and 12 are likewise diagrammatic side views 
of a length of stock adapted to be acted on by the cut 
ting dies and of the action of said dies respectively, the 
latter being shown in cross-section. 
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Figure 13 is a plan view of the assembly comprising 
the operative parts of the machine actuating the draw 
ing steps of the method, said machine being in part 

5 

4. 
shown in sectional plan view taken on the line V-V 
of Fig. 14. Figure 14 is a side view of same assembly, shown 
partly in section taken on the line IV-V of Fig. 13. 

Figure 15 is a cross-sectional view of same, taken on 
the line VI-VI of Fig. 14. 

Figure 16 is a partly sectioned plan view of the ma 
chine actuating cut-off from the drawn stock, and the 
pointing and heading of wood screw blanks. 

Figure 17 is a partly sectioned side view of same 
machine, the section being taken on the line VII-VI 
of Fig. 16. 

Figure 18 is a cross sectional view of same machine, 
taken on the line VII-VIII of Fig. 16. 

Like reference characters refer to like or equivalent 
parts throughout the several figures. Change of refer 
ence letters coupled to reference numeral indicates change 
of shape or of position of like or equivalent parts. 

Referring first to Figs. 1 to 7 inclusive: 
According to present knowledge in the art, when 

a conventional wood screw is produced in the shape 
as substantially shown in Fig. 1, which wood screw 
comprises a cylindrical shank portion 10 of a certain 
diameter D and a screw threaded portion 11 of substan 
tially the same diameter D, the thread can only be formed 
by the roll threading manufacturing method if a blank 
as substantially shown in Fig. 2 is provided, namely if a 
blank is provided with a cylindrical shank portion 10 of 
diameter D and with a portion 12 of reduced diameter 
d and of circular cross-sectional shape. For reason of 
cheap mass production and for the sake of the article's 
quality it is deemed preferable that the blank be pro 
vided with a substantially conical end 13, with an en 
larged head 14 and with an intermediate substantially 
frusto-conical portion 15 in which the major diameter D 
of the shank portion is progressively decreased up to the 
minor diameter d of the portion 12 which is to be sub 
jected to roll threading. The main object of the present 
invention is to provide a method and means for rapidly 
and cheaply mass-producing such a blank. 
The method according to our invention may be roughly 

divided into two major steps: by means of the first of 
said major steps, a metallic bar or wire stock of cylindrical 
cross-sectional shape and of uniform diameter D is trans 
formed into a stock substantially having the shape as 
shown in Fig. 3, said stock comprising portions 1.0a of 
original diameter D and portions 12a of reduced di 
ameter d, any portion 10a being connected to the adjacent 
next portion 12a by a frusto-conical portion 15 and ali 
said portions being regularly spaced apart along the 
stock length. By means of the second of said major 
steps, a plurality of wood screw blanks are cut off from 
said stock and made in the shape substantially shown 
in Fig. 2. 
According to one characteristic of this invention, the 

first major step is performed by a drawing process, which 
process itself is divided into two minor drawnig steps, 
during the first of which the cylindrical metallic bar or 
wire of uniform diameter D is reduced into a stock 
(substantially shown in Fig. 4) comprising untouched 
cylindrical portions 10a of diameter D and portions 12b 
of flattened cross-sectional shape is shown in Fig. 6, in 
which said stock is shown in cross-section. During the 
second of said minor drawing steps all flattened portions 
12b of the stock are reduced into portions 12a of reduced 
diameter d and of circular cross-sectional shape, as shown 
in Fig. 7, in which said stock is shown in cross-section, 
while portions 10a are left untouched in their original 
circular cross-sectional shape and original diameter D, as 
shown in Fig. 5, in which both stocks of Figs. 3 and 4 
respectively are shown in cross-section. 
The drawing steps for reducing a cylindrical metallic 

bar or wire stock in a stock provided with a plurality of 
portions of reduced diameter spaced apart along its length 
are diagrammatically shown in Fig. 8, which shows the 
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originally cylindrical stock 10b of uniform diameter D fed 
in axial direction by any conventional feeding device with 
a uniform feeding movement X through a drawing unit 
comprising a first pair of die blocks 16 and 17 pressed 
against the stock in opposite directions 18 and 19 respec 
tively, the operative surfaces of said die blocks being so 
shaped that a substantially elliptical drawing nozzle is 
formed for reduction of cylindrical bar 10b in a bar 12b 
of flattened cross-sectional shape, means being provided 
for spacing apart said die blocks from time to time so 
that spaced portions iOa of bar are left untouched. Said 
drawing unit comprises further a second pair of die blocks 
20 and 2 pressed against the stock in opposite direction 
22 and 23 respectively, the operative surfaces of said die 
blocks 20 and 2i being so shaped that a substantially 
circular drawing nozzle of diameter d is formed for re 
duction of flattened portions 12a into portions 2a of 
reduced diameter d, means being provided for timing the 
action of said die blocks 20 and 21 so that they will engage 
only the portions 12b, leaving the said portions it a un 
touched. 
The drawing nozzles formed by the combination of 

opposite die blocks of both the said pairs of die blocks 
are shaped according to current knowledge in making 
dies for wire drawing, namely the said nozzles comprise 
an inlet portion of substantially conical shape, through 
which the material is forced and thereby progressively 
reduced to its desired final cross sectional shape. The 
frusto-conical portion 15 is formed as the die blocks move 
apart, since said portion 5 being the last portion on 
which the die blocks acted before the separation move 
ment of the die blocks operation started. Any desirable 
proper shaping of said portion 15 is attainable by the use 
of correspondingly shaped drawing die blocks. 
One important characteristic of this invention is the 

relative arrangement of the said two pairs of die blocks, 
the die blocks 20 and 21 of the second acting pair of die 
blocks being so arranged in the drawing assembly that 
the directions 22 and 23 of their movement towards the 
stock are in a plane forming an angle of 90 with the 

0 

5 

25 

35 

40 plane in which the die blocks 16 and i7 of the first acting 
pair of die blocks move respectively in the direction 48 
and 9. 
As result of the above said arrangement, the die blocks 

29, 2i of the second pair of dies act by pressing the edges 
of the flattened sides of portions 2b of the stock, the 
cross-sectional shape of which was previously reduced into 
elliptical shape by the action of the first acting pair of dies, 
and by changing the thus pressed section of elliptical 
cross-section into a section of circular cross-section by 
pressing together the narrow opposite edge portions of 
said section cf elliptical cross-section. 

It will be easily understood how a metallic bar stock 
drawn as above said and provided with portions of re 
duced diameter spaced apart along its length of the stock 
may be reduced into a plurality of wood screw blanks 
provided with a shank portion, with a portion of reduced 
diameter, with a substantially conical point and with an 
enlarged head, by means of simple and fast working ma 
chines, said operation being substantially equivalent to 
the operations which constitute the steps of current and 
conventional manufacturing methods of making pointed 
and headed nails from a metallic wire stock. 
The following description when read with reference to 

the accompanying Figs. 9 to 12 inclusive will demon 
strate what was said above: as diagrammatically shown 
in Figs. 11 and 12, a plurality of pointed wood screw 
blanks may be successively cut off from the drawn stock 
by action of a pair of cutting dies 24 and 25 moving in 
opposite directions 26 and 27 respectively towards the end 
portion of portion 12a of reduced diameter, said cutting 
dies being provided with opposite cutting edges 40 and 
41 respectively, adjacent to semi-conical recesses 42 and 
43 respectively, in which recesses the pressed portion of 
the: stock is reduced into a substantially conical point 13, 

50 

60 

5 

6 
while the blank comprising the pressed portion 12a is cut 
off from the next adjacent portion 10a of greater diameter. 
The heading of blanks is made by the action of a device, 

the construction and operation of which is diagrammati 
cally shown in Figs. 9 and 10. This device comprises a 
pair of gripping dies 28 and 29, and means for moving said 
dies in the direction 30 and 31, respectively, toward the 
end portion of the shank portion i0a of the stock, said 
dies being provided with substantially semi-cylindrical re 
cesses 32 and 33, respectively, said recesses being so di 
mensioned that a tight grip of portion 10a may be attained, 
and with adjacent substantially frusto-conical recesses 34 
and 35, respectively, said dies being arranged in the ma 
chine so as an end portion 36 of suitable length will pro 
trude from said gripping dies when in closed, or gripping 
position. The heading is made by the axial blow of a 
hammer 37 moved in the direction 33 against the end 
portion 36 of the stock, said axial blow changing said 
end portion into the frusto-conical head 14 of the blank. 
Of course, the shape of the gripping dies and of the 

hammer may be modified according to the desired shape 
of the blank's enlarged head; for example, if a rounded 
head is required, the gripping dies are not provided with 
frusto-conical recesses 34 and 35 while the hammer 37 is 
provided with a rounded recess 39, as shown in dotted line 
in Fig. 10, in which recess a rounded head will be formed. 
if heads are required with an external rounded surface 
and a middle frusto-conical part, both frusto-conical re 
cesses in the gripping dies and a rounded recess in the 
hammer will be provided. w 

In Figs. 13 to 15 inclusive the construction of a ma 
chine by which the drawing steps are performed is shown, 
the frame, the merely structural and bearing parts, and 
some other members being omitted for sake of clearness, 
the omitted parts and members might be easily constructed 
by any skilled person by applying current knowledge. 
Said machine is constructed to operate according to the 
steps above described with reference to Figs. 3 to 8 in 
clusive and it comprises a first drawing unit comprising 
the first acting die blocks i5 and 7 slidably arranged in 
a block member 45, a second drawing unit comprising the 
second acting die blocks 20 and 2 slidably arranged in 
a block member 46, a winding drum 47 around which the 
drawn metallic wire or bar is wound and by which the 
necessary tractive pull may be imparted to said metallic 
wire for its passage through the drawing nozzles formed 
by the die blocks in closed position, and means for driv 
ing said winding drum and for alternately pressing one 
die block of any pair of die blocks towards the second 
die block of the same pair, said pressing means being in 
timed connection with said driving means. In particular, 
since the necessary magnitude of movement of die block 
is very little, only means for movement of the die block 
6 of the first drawing unit and of the die block 25 of 

the second drawing unit are provided, the other die blocks 
i7 and 20 of the first and second drawing units, respec 
tively, being fixedly connected to the respective blocks 
members 45 and 46 by abutment against adjustable bolts 48 and 49, respectively. 
The driving mechanism of the apparatus comprises a 

driving shaft 50, which is connected to a suitable source 
of rotative power (not shown) by which it may be driven. 
Said shaft S0 is connected to the shaft 52 of the winding 
drum 47 by means of any suitable positive transmission 
51, and it is provided with two cams 53 and 54 respec tively. 

Pivotally supported at 55 on the machine frame (not 
shown) there is an elbow shaped lever 56, the free end 
portion of which is provided with a roller 57 rolling on 
said cam 53 and the middle portion of which is provided 
with an adjustable bolt 58 abutting on the external face 
of the movable die block 16 of the first drawing unit. The 
machine is provided also with a second lever pivotally sup 
ported at 59 on the machine frame, one side portion 60 
of said lever being provided with a roller 61 rolling on 
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the second cam 54 of shaft 50, and the second side por 
tion 62 of this lever being provided with an adjustable 
bolt 63 abutting on the external face of the movable die 
block 2 of the second drawing unit. 
The machine above described operates as follows: as 

suming that a length of the metallic bar stock to be draw: 
is properly arranged through both drawing units and 
wound around the winding drum 47, the driving of the 
shaft 59 will actuate the drawing steps according to the 
above described method; by means of the transmission 
Si, the winding drum 47 receives an uniform rotative 
motion thus pulling stock with uniform speed through 
both drawing units. The rotation of the shaft 50 to which 
the cans 53 and 54, described above, are fixedly attached 
causes the levers 56 and 60, 62 to be osciliated, through 
the interaction of the rollers 57 and 63 and the cams 53 
and 54 respectively, and the movement of the levers presses 
the movable die blocks 6 and 21 towards the opposite 
die blocks 7 and 20, i. e. it makes the drawing nozzles 
of both drawing units operative. As the rollers 57 and 6. 
are lowering because of rotation of the, respectively, co 
acting cams, the movable die blocks 6 and 21 respec 
tively are made free to move rearwardly spacing thern 
selves apart from the opposite die blocks i7 and 20, so 
that no drawing action will be exerted on the stock, which 
thus may freely pass between the pairs of die blocks. 
At any full revolution of the shaft 50 a drawing cycle 
will be performed, namely a portion of the metallic bar 
stock will be subjected to the drawing action and an 
adjacent portion of same stock will be left having the 
original diameter and cross-sectional shape, the length of 
the drawn and of the undrawn portions being dependent 
on the transmission ratio of transmission 5 and on the 
shape of the cams. 

For proper operation of the described machine, at 
tention is to be paid to some working conditions, and 
chiefly to the exact arrangement of parts so that the sec 
ond drawing unit will be acting exactly on the stock's 
portions previously subjected to the action by the first 
drawing unit. The provision of adjustable bolts 48 and 
49 for connection of die blocks 7 and 20 to block mem 
bers 45 and 46, respectively, and the provision of ad 
justable bolts 5S and 63 as transmitting means between 
levers 56 and 62, respectively, and the movable die blocks 
16 and 21 allows proper adjustment of the described na 
chine to metallic bar stocks of different diameter. 

Assuming that a metallic bar stock provided with por 
tions of reduced diameter spaced apart along its length 
is formed by means of the first major step of the method 
according to this invention and by using a drawing ap 
paratus substantially as above described, wood screw 
blanks may be cut off from said stock by using a machine 
as shown in Figs. 16 to 18 inclusive of the accompanying 
drawings. 
The machine on which the dies and the hammer above 

described with reference to the preceding Figs. 9 to 12 
inclusive are adapted to be mounted comprises, a substan 
tially horizontal table 65 having a longitudinal dovetailed 
groove 66 and two parallel transversal dovetailed grooves 
67 and 68. The table is provided with a rear set of 
bearings 69 and 70 and with two side sets of bearings 71 
and 72 and respectively 73 and 74, and mounted in these 
bearings 69 and 70 is an operating shaft 75 upon which 
are mounted a flywheel 76 and a pulley 77, by which it 
may be driven by a belt 78. 
The shaft 75 is provided with a symmetrically arranged 

pair of bevel gears 79 and 30, with a central crank 31 
having a crank pin 82, and it is further provided with an 
end crank wheel 83 having a crank pin 84. Mounted on 
the sets of bearings 73 and 72 and respectively 73 
and 74 are two parallel and symmetrically placed shafts 
85 and respectively 85, each of which shafts is provided 
with one bevel gear 87 in meshing connection with bevel 
gears 79 and 80, respectively, mounted on said operating 
shaft 75, and with two eccentric pulleys 88 and 39, en 
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8 
braced by the heads of connecting rods 90 and 91, re 
spectively, said connecting rods being pivotally connected 
to block members 92 and 93, respectively, slidably mount 
ed, by means of suitable dovetail tongues, into said trans 
versal grooves 67 and 68 of the table, respectively. All 
above described parts and members 87 to 93 inclusive 
mounted on or connected to the shafts 35 and 86 are syn 
metrically repeated and arranged on both sides of the 
apparatus. - 
The actual gripping dies 28 and 29 and cutting dies 

24 and 25 are detachably mounted in the sliding block 
members 92 and 93, respectively, by any suitable means. 

Slidably mounted on the rear portion of longitudinal 
groove 66 of the table is mounted a sliding block 94 the 
front portion of which actuates the axial hammer 37. In 
the form of embodiment shown in Figs. 16 and 17, said 
hammer 37 is provided with the above described rounded 
recess 39 in view of the production of wood screw blanks 
provided with a rounded head 14a. Said sliding block 
94 is reciprocated by said crank 81 of the shaft 75 by 
means of a connecting rod 95 pivotally connected at one 
end to said sliding block and at the other end to said 
crank pin 82. . On the fore portion of the longitudinal groove 66 a 
conventional feeding device 96 is slidably mounted, said 
feeding device being provided with conventional movable 
gripping members 97 which may grip the stock when 
said feeding device is moved towards the axial hammer 
and release the stock when moving backwardly. Said 
feeding device 96 is reciprocated by an oscillating lever 
98 connected to said crank wheel 83 by means of a con 
necting rod 99 pivotally coupled at its opposite ends to 
the outer end of said lever 98 and respectively to crank 
pin 84 of crank wheel 83. 
The operation of the machine described with reference 

to Figs. 16 to 18 inclusive is as follows: 
A motor drives the pulley 77 and thereby continually 

rotates the operating shaft 75 and, by means of the above 
described gearing and linking connections, all movable 
parts of the machine are kept in continuous rotating or 
reciprocating motion. Assuming that a length of metallic 
bar stock previously provided with portions of reduced 
diameter spaced apart along its length is properly inserted 
into the machine, namely arranged into the feeding de 
vice 96, the movements and the operation of the several 
operative parts and members of the described machine 
automatically perform the cutting off from the stock of 
pointed and headed screw blanks, by an operative cycle 
comprising three subsequent steps: 
When the various parts of the machine are set in the 

position as shown in the figures, one blank is already 
finished and ready to be dropped down, i. e. the blank 
provided with its rounded head 14a is free from the grip 
ping dies and from the axial hammer, and fully severed 
from the preceding portion 16a of the stock by the ac 
tion of cutting and pointing dies 24 and 25. As the 
finished wood screw blank is dropped down, the continuous 
rotation of shafts 75, 85 and 86 causes the cutting dies 24 
and 25 to be spaced apart, while the gripping dies are 
still kept in gripping position for a brief lapse of time, 
during which time the sliding block 94 is pushed forward, 
causing the punching of the previously truncated end of 
the stock by the axial hammer. 37, and the consequent 
making of the head on the next adjacent portion of the 
stock, i.e. actuating the first step of the operative cycle; 
during said first step, the feeding device moves in retreat 
ing direction. 

After the gripping dies start to separate, while the cut 
ting dies are still kept in spaced position, thus making the 
stock free from all dies, and in the meantime the opera 
tion of the connection means comprising crank 83, con 
necting rod 99 and ever 98 causes the feeding devices to 
be brought forward, thus causing the advance of the stock 
in the machine for a length equal to the length of a por 
tion of stock comprising one portion ia of large diam 
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eter and the adjacent portion 12a of reduced diameter. 
Said advancing or feeding movement brings the sub 
sequent and still untouched portion 10a of the stock 
in a position in which said portion is adapted to be acted 
on by the gripping dies and the rear end of the adjacent 
portion 12a adapted to be acted on by the cutting dies. 
The second step of the operative cycle ends as the stock 
is brought in position adapted to have a blank severed 
from the stock by the action of cutting dies. 
The third step of the said operating cycle comprises 

the operative movement of the cutting dies and the con 
sequent cutting off of one blank from the stock, and the 
dropping down of said blank (the head of which being 
already made during the first step, while the blank was 
still attached to the stock) makes the truncated end of 
the stock ready to be punched by the axial hammer. At 
this time, the cycle of operations has been complete, and 
the hammer and then the dies come again into action 
as described above. The full cycle of operations takes 
place during one revolution of shafts 75, 85 and 86. 

It will be understood that the elements of the machine 
or means described above or parts thereof, and that one 
or more step of the described manufacturing method may 
find useful application in making devices and in producing 
goods of other types than those described. 

While we have illustrated and described the invention 
as embodied in a method and means for producing blanks 
for roll threaded screws and the like, we do not intend 
to be limited to the detail shown, since various modifica 
tions and structural changes may be made and altera 
tions in the number, order and arrangement of the steps 
of the manufacturing cycles and methods may be done 
without departing from the spirit and the scope of our 
invention. 

Without further analysis the foregoing will so fully 
reveal the gist of our invention that other can by apply 
ing current knowledge readily adapt it for various appli 
cations without omitting features that, from the stand 
point of the prior art, fairly constitute the essential char 
acteristic of the generic or specific aspects of this inven 
tion, and, therefore, such adaptations should and are in 
tended to be comprehended within the meaning and range 
of equivalents of the following claims. 
What we claim as new and desire to secure by Letters Patent is: 
1. A process for reducing the diameter of spaced por 

tions of a continuously moving length of stock of circu 
lar cross-section, comprising the steps of first reducing 
each spaced portion to an elliptical cross-section of a 
minor diameter less than the original cross-sectional di 
ameter of the stock by engagement with a first stationary 
drawing die means; and reducing the thus formed elliptical 
portions to a circular cross-section of less diameter than 
the original cross-section of the stock by engagement 
with a second stationary drawing die means, said second 
die means engaging only those portions of the stock which 
have been reduced by the first die means, whereby the 
parts of the stock located between said spaced portions 
remains substantially the same as the original cross 
section of the stock. 

2. A process for reducing the diameter of spaced por 
tions of a continuously moving length of stock of circu 
lar cross-section, comprising the steps of first reducing 
each spaced portion to an elliptical cross-section of a 
minor diameter less than the original cross-sectional 
diameter of the stock by engagement with a first station 
ary drawing die means acting in the direction of said 
minor diameter; and reducing the thus formed elliptical 
portions to a circular cross-section of less diameter than 
the original cross-section of the stock by engagement with 
a second stationary drawing die means acting in a direc 
tion substantially normal to the direction of said first 
drawing die means, said second die means engaging only 
those portions of the stock which have been reduced by 
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10 
between said spaced portions remains substantially 
same as the original cross-section of the stock. 

3. A process for reducing the diameter of spaced por 
tions of a continuously moving length of stock of circu 
lar cross-section, comprising the steps of first reducing 
each spaced portion to an elliptical cross-section of a 
minor diameter less than the original cross-sectional di 
ameter of the stock by engagement with a first stationary 
drawing die means; and reducing the thus formed elliptical 
portions to a circular cross-section of less diameter than 
the original cross-section of the stock by engagement with 
a second stationary drawing die means, said first and 
second die means acting simultaneously on two of said 
spaced portions, and said second die means engaging 
only those portions of the stock which have been reduced 
by the first die means, whereby the parts of the stock 
located between said spaced portions remains substan 
tially the same as the original cross-section of the stock. 

4. A process for reducing the diameter of spaced por 
tions of a continuously moving length of stock of circular 
cross-section, comprising the steps of first reducing each 
spaced portion to an elliptical cross-section of a minor 
diameter less than the original cross-sectional diameter 
of the stock by engagement with a first stationary draw 
ing die means acting in the direction of said minor di 
ameter; and reducing the thus formed elliptical portions 
to a circular cross-section of less diameter than the orig 
inal cross-section of the stock by engagement with a sec 
ond stationary drawing die means acting in a direction 
substantially normal to the direction of said first draw 
ing die means, said first and second die means acting 
simultaneously on two of said spaced portions, and said 
second die means engaging only those portions of the 
stock which have been reduced by the first die means, 
whereby the parts of the stock located between said spaced 
portions remains substantially the same as the original 
cross-section of the stock. 

5. A process for reducing the diameter of spaced por 
tions of a continuously moving length of stock of circular 
cross-section, comprising the steps of first reducing each 
spaced portion to an elliptical cross-section of a minor 
diameter less than the original cross-sectional diameter 
of the stock by engagement with a first stationary draw 
ing die means; reducing the thus formed elliptical por 
tions to a circular cross-section of less diameter than the 
original cross-section of the stock by engagement with 
a second stationary drawing die means, said second die 
means engaging only those portions of the stock which 
have been reduced by the first die means, whereby the 
parts of the stock located between said spaced portions 
remains substantially the same as the original cross-section 
of the stock; and severing from the stock pieces each of 
which is composed of one of said spaced portions of the 
stock and a part of the stock located between a pair of spaced portions thereof. 

6. A process for reducing the diameter of spaced por 
tions of a continuously moving length of stock of cir 
cular cross-section, comprising the steps of first reduc 
ing each spaced portion to an elliptical cross-section of 
a minor diameter less than the original cross-sectional 
diameter of the stock by engagement with a first sta 
tionary drawing die means; reducing the thus formed 
elliptical portions to a circular cross-section of less di 
ameter than the original cross-section of the stock by 
engagement with a second stationary drawing die means, 
said second die means engaging only those portions of 
the stock which have been reduced by the first die means, 
whereby the parts of the stock located between said 
spaced portions remain substantially the same as the 
original cross-section of the stock; severing from the 
stock pieces each of which is composed of one of said 
Spaced portions of the stock and a part of the stock lo 
cated between a pair of spaced portions thereof, so that 
said pieces have opposite end portions one of which has 
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the first die means, whereby the parts of the stock located 75 a smaller cross-section than the other; and pressing said 
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one end portion of each piece, simultaneously with the 
severing thereof from the stock into a substantially 
pointed shape. 

7. A process for reducing the diameter of spaced por 
tions of a continuously moving length of stock of cir 
cular cross-section, comprising the steps of first reduc 
ing each spaced portion to an elliptical cross-section of 
a minor diameter less than the original cross-sectional 
diameter of the stock by engagement with a first sta 
tionary drawing die means; reducing the thus formed el 
liptical portions to a circular cross-section of iess di 
ameter than the original cross-section of the stock by 
engagement with a second stationary drawing die means, 
said second die means engaging only those portions of 
the stock which have been reduced by the first die means, 
whereby the parts of the stock located between said 
spaced portions remains substantially the same as the 
original cross-section of the stock; upsetting a free end 
of a part of the stock having the original diameter there 
of to form a head on the free end of said part of the 
stock; and severing from the stock a piece thereof in 
cluding the upset part of the stock and the spaced por 
tions thereof located next to said upset part. 

8. A process for reducing the diameter of spaced por 
tions of a continuously moving length of stock of cir 
cular cross-section, comprising the steps of first reduc 
ing each spaced portion to an elliptical cross-section of 
a minor diameter less than the original cross-sectional 
diameter of the stock by engagement with a first sta 
tionary drawing die means; reducing the thus formed el 
liptical portions to a circular cross-section of less di 
ameter than the original cross-section of the stock by 
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engagement with a second stationary drawing die means, 
said second die means engaging only those portions of 
the stock which have been reduced by the first die means, 
whereby the parts of the stock located between said 
Spaced, portions remain substantially the same as the 
original cross-section of the stock; upsetting a free end 
of a part of the stock having the original diameter 
thereof to form a head on the free end of said part of 
the stock; severing from the stock a piece thereof in 
cluding the upset part of the stock and the spaced por 
tions thereof located next to said upset part; and press 
ing the free end of said spaced portion of said piece of 
stock into a substantially pointed shape simultaneously 
with the severing of said piece of stock from the latter. 
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