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This invention relates broadly to machines for 
making bolts, nuts, Screws and analogous headed 
or upset articles and is particularly concerned 
With blank-ejecting or knock-out mechanism for 
Such machines, the primary object in view being 
to generally ia prove a ind render more durable 
Such nechanislin. 
More specific objects of the invention are: to 

provide a blank-ejecting or knock-out assembly 
for bolt-making and analogous machines which 
Cooperates With the dies in which the articles are 
formed in a manner such as will most effectively 
receive and transmit the thrust resulting from the 
blow of the header side directly to the frame of 
the machine and thus limit the spring or deflec 
tion in the assembly due to the thrust of the 
header slide; 
To provide a blank-ejecting or knock-out as 

Senably Which may be conveniently and accu 
rately adjusted to accommodate varying lengths 
of bot blanks; 
To shorten the length of the blank-ejecting 

asSembly so as to reduce the accumulated defiec 
tion of the parts, thereby making the mechanism 
more rigid and more positive in its action; 
To provide a blank-ejecting and coacting die 

assembly for use in tinning the heads of bolt 
blanks, which assembly permits convenient and 
accurate adjustment of the position of the die 
with respect to the advanced position of the 
header slide or the trimming punch carried by the 
slide; 
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The foregoing and other objects and advan 
tages Will become apparent in View of the follow 
ing description taken in conjunction with the 
drawing, wherein: 

Figure 1 is a fragmentary plan view of a bolt 
making, or upsetting machine, showing a plural 
ity of dies, (three in the present instance) ar 
ranged in horizontal alignment, together with 
blank-ejecting or knock-out mechanism of the 
type With which the present invention is con 
cerned; 

Fig. 2 is a fragmentary view in side elevation 
of the rear portion of the machine of Fig. 1, 
showing a preferred type of actuating mecha 
nism for the ejector or knock-out plunger and 
pin forming part of the ejector assembly; 

Fig. 3 is an enlarged Central longitudinal Sec 
tional view of an ejector, or knock-out assembly 
particularly adapted for use with the extruding 
and upsetting dies of Fig. 1, reading from right 
to left of the latter figure; w 

Fig. 4 is a view similar to Fig. 3 of an assembly 

(CI. 10-24) 
particularly adapted for the trimming die of 
Fig. 1, this die being the third die of the group; 

FigS. 5 and 6 are fragmentary sectional views 
taken through the trimming die and punch at the 
advanced position of the header slide and as the 
slide retracts, to illustrate the ejecting or knock 
Out Operation at the trimming station. 
For the purpose of illustration only, the im 

proved ejector or knock-out mechanism is shown 
in Operative association with a bolt-making ma 
Chine of the type wherein a suitable blank length 
Of Wire or rod Stock is extruded in the first die of 
a group of aligned dies to a diameter substantially 
equal to the over-all diameter of the threads of 
the finished article, this die being indicated at A 
in Fig. 1, the blank then being transferred to a 
Second die, indicated at B, wherein a portion of 
the blank So reduced is further extruded to a 
diameter Substantially equal to the pitch diameter 
of the threads of the finished article and the 
unreduced portion upset to form a head of a suit 
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able contour. In the event the head is to be 
trimned to the desired shape, it is transferred to 
another die, indicated at C, which is a trimming 
die, and constitutes the third and last die of the 
group reading from right to left in Fig. 1. These 
dies are Suitably secured in die holders 5 which 
in turn are Secured to the die breast 6 of the 
machine. A header slide 7 is mounted for longi 
tudinal reciprocation in the bed frame F and is 
provided on its forward extremity with punches 
A' and B' which drive the blanks into the dies 
A and B, and a trimming, punch C’ which coop 
erates With the die C to trim the heads of the 
blanks to the desired polygonal shape. In order 
to carry out a preferred method of manufacturing 
bolts and like headed articles, the trimming punch 
C is hollow for purposes which will hereinafter 
appear. 
The invention is primarily concerned with a 

particular type of ejector or knock-out assembly 
which cooperates with the various dies to eject 
the bolt blanks from the latter after the extruding 
and trimming Operations. The knock-out assem 
bly for the extruding dies A and B may be sub 
stantially the same in all respects and a descrip 
tion of one will serve for both. Referring to 
Fig. 3, the knock-out assembly comprises a sleeve 
or cylinder 8 which is exteriorly threaded so that 
it may be adjustably secured in a bore 9 formed 
in the frame of the machine, the said sleeve 
being locked in adjusted position by means of a 
nut 0. Mounted to have a sliding fit in the 
sleeve 8 is a piston or plunger which is formed 
With an annular enlargement or abutment shoul 
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der fa. That portion of the plunger f which 
lies beyond the shoulder a has inserted there 
around a compression spring f2 which serves to 
return the plunger to its retracted position. The 
one end of the bore 9 is preferably provided with 
a guide bushing 3 in which the plunger has a 
snug sliding fit. At its inner extremity the plung 
er abuts a knock-out pin or analogous mern 
ber 4 which is adapted to reciprocate in an open 
ing 5 formed in the die indicated in Fig. 3 at A, 
it being understood that the die could also be the 
die B shown in the center of the group in Fig.1. 
At its rear extremity, the plunger f is internally 
bored or threaded in order to adjustably receive 
a contact screw or analogous member 6 which 
is locked in its adjusted position by means of a 
lock nut T. 
A preferred means of actuating the plunger 

is shown in Fig. 2, and comprises a rocker arm 
or pusher 8 which is rotatably mounted on a 
shaft 9 carried by a bracket 29. The arm 8 
is rocked by a cam 2 mounted on a shaft 22 
carried by a bracket 23, the shaft 22 being driven 
from the main crank shaft of the machine, not 
shown. The one extremity of the rocker arm 8 
is provided with an adjustable contact member 24 
which forms the subject matter of a separate 
patent. 

In operation, a blank is pushed into the die A 
or B and extruded, the inner end of the blank 
abutting against knock-out pin 4. It will thus 
be seen that the pin 4 takes the full thrust of 
the blank during the upsetting operation. Since, 
however, the shoulder fa abuts against the sleeve 
8 and the latter in turn is secured to the frame of 
the machine, the thrust will be transmited to Said 
frame and will not be imposed on the rocker arm 
8 or other relatively light or movable parts. An 
other important advantage is the elimination of 
'spring' when the knock-out pin takes the thrust 
of the blank, resulting in a definite or fixed loca 
tion of the successive blanks and a more nearly 
uniform head and shank dimensioning. There 
is the further advantage that because of the 
short length and lack of “spring' of the knock 
out parts there is no tendency for the blanks to 
be kicked or thrown out of the die as by a "bow 
and-arrow-movement', which naturally Would in 
terfere with the ability of the transfer fingers to 
properly grab the blank as it moved out of the 
die, preparatory to its transfer to the next suc 
ceeding die. In the position shown in Fig. 3, the 
pin 4 and plunger f f are in retracted position. 
As the header slide moves back or retracts, cam 
2 imparts a rocking movement to the arm 8 
causing the plunger and pin 4 to move in- . 
wardly and eject the blank from the die A. 
Assuming it is desired to adjust the retracted 

position of the knock-out pin 4 to accommodate 
varying lengths of bolt blanks, it is only necessary 
to release the nut to and thread the sleeve 8 in 
Wardly or outwardly as desired. 

In Fig. 4, a knock-out assembly particularly 
adapted for use with the trimming die C is 
shown, this assembly complislg a sleeve Or-cyl 
inder 28 which is adjustably threaded into the 
frame of the machine in a manner similar to the 
sleeve 8, heretofore described, and is provided 
with a lock nut Oa. A piston or plunger 29 is 
mounted to slide, in the sleeve 28 and is provided 
with a return Spring 38. The inner end of the 
plunger 29 has secured thereto a knock-outpin. 
3 . The die C las a movable or thumb-press fit, 
in the dic holder 5, and the inner end of the 
sleeve 28 abuts against the adjacent end of said 
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die. Thus, by adjusting the sleeve 28, the posi 
tion of the die C may also be adjusted. This ad 
justment is of considerable importance, since it 
determines the thickness of the flash formed 
around the head of the bolt when the trimming 
punch C advances and trims the head of a blank 
held by the die C. 

In trimming the heads of blanks to the desired 
polygonal shape, I preferably adjust the posi 
tion of the die C with respect to the advanced 
position of the punch C" so that the flash metal 
f remaining around the head of the blank Will 
be of such thickness as to prevent dulling of the 
tool, note Fig. 5, and which at the same time 
will be readily broken when the blanks are ejected 
into the trimming punch C” which is preferably 
hollow and communicates With a hollow transfer 
passageway formed in the header slide and in 
dicated at P. Since the metal hardens in propor 
tion to its working or reduction during the trim 
ming operation, it is important that the thickness 
of the flash metal be maintained at a certain 
point, otherwise undue wear will be imposed upon 
the trimming punch and die. This relatively fine 
adjustment is permitted by means of the sleeve 
28. In the preferred method of operation, the 
blanks are trimmed, then ejected into and through 
the punch C" by the knock-out assembly as the 
slide retracts, simultaneously breaking off the 
flash formed around the head of the blank which 
drops clear of the blank after the latter enters 
the hollow trimming punch C', note Fig. 6, in 
which an attempt has been made to illustrate this 
action. The cam 2 is So contoured and timed 
that the blank is driven into and through the 
hollow punch at least Such distance that the 
Shank clears the flash. Thus the flash is cleared 
or freed from the bolt shank and does not inter 
fere with Subsequent trimming operations or be 
come lodged between the die and punch. 
In both knockout assemblies described it is 

important that the thrust of the header slide be 
transmitted direct to the frame as shown. In the 
trimming station any indirect transmission of the 
thrust of the die C will require that the dies be 
adjusted closer together than the desired thick 
neSS of the flash in order to compensate for the 
amount which the die C springs rearwardly under, 
the thrust of the trimming operation. If the die 
faces are adjusted to approach each other closely 
With a blank in position and no provision is made 
to directly transmit the header thrust, the trim 
ming dies will strike violently together when the 
machine is operated without a blank in position. 
In the pin aSSemblies of this invention the 
“spring' of the parts is reduced to the point where 
the die faces may be closely adjusted with a blank 
in position and yet will not contact when the ma 
chine operates idle. It will be apparent from the 
foregoing description that a knockout assembly 
constructed according to the teachings of my in 
vention may be adapted to substantially any type 
of Solid die machine. 

It will be understood that certain structural 
changes and variations in arrangement of the sev 
eral parts may be adopted within the scope of the 
invention as defined by the appended claims. By 
"bolt making machine' in the claims is meant any 
machine adapted for making bolts, nuts, screws 
and analogous headed or upset articles. 

claiin: 
1. In a bolt making machine, a supporting 

frame, a die having a die opening therein, means 
for working a bolt blank in said die, an ejector 
pin mounted for longitudinal reciprocation in said 
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the frame, a plunger mounted for reciprocatory opening to eject bolt blanks therefrom after the 

Working Operation, means for reciprocating Said 
pin, and abutment means associated with said 
pin and directly secured to said frame for back 
ing the pin. When the latter is subjected to thrust 
during the Working operation. 

2. In a bolt making machine, a supporting 
frame, a die having a die opening therein, means 
for WOlking a bolt blank in said die, an ejector 
pin mounted for longitudinal reciprocation in said 
Opening to eject bolt banks therefron after the 
Working operation, means for reciprocating said 
pin, and adjustable abutment means associated 
with said pin and directly secured to said frame 
Whereby the thrust imposed upon the pin during 
the Working operation is transmitted directly to 
Said frame independently of said reciprocatirig 
leanS. 
3. In a bolt making machine, a Supporting 

frame, a die having a die opening therein, means 
for working a bolt blank in said die, an ejector 
pin mounted for longitudinal reciprocation in 
Said opening to eject both blanks therefron after 
the working operation, means for reciprocating 
said pin, a sleeve-like member directly secured to 
Said frame, and abutment means associated with 
said pin and arranged to abut said sleeve member 
when the pin is in retracted position and subjected 
to thrust during the working operation. 

4. In a bolt making machine, a bed frame, 
a die having a die opening therein, mcans for 
Working a bolt blank in said die, an ejector pin 
mounted for longitudinal reciprocation in said 
opening to eject bolt blanks therefrom after the 
wOiking operation, means for reciprocating said 
pin, a sleeve adjustably threaded in said frame, 
and abutment means associated with said pin and 
arranged to abut said sleeve when the pin is in . 
retracted position and subjected to thrust during 
the working operation. 

5. In a bolt making machine, a bed frame, a 
diehaving a die opening therein, means for wok 
ing a bolt blark in said die, an ejector pin mount 
ed for longitudinal reciprocation in said opening 
to eject bolt blanks therefrom after the working 
operation, means for reciprocating said pin, a 
sleeve member adjustably threaded in Said frame, 
a plunger associated with said pin and arranged 
for reciprocatory movement in said sleeve, and 
an abutment associated with said plunger and 
arranged to abut said sleeve when the pin and 
plunger are in retracted position and the pin is 
Subjected to thrust during the Working opera 
tion. 

6. In a bolt making machine, a bed frame, a 
die having a die opening therein, means for work 
ing a bolt blank in Said die, an ejector pin mcunt 
ed for longitudinal reciplocation in Said Opening 
to eject bolt blanks therefronn after the Working 
operation, means for reciprocating said pin, a 
sleeve adjustably threaded in Said frame, a 
plunger mounted for reciprocatory movement in 
said sleeve, said pin being actuated by said 
plunger, and an abutment formed on said plung 
er and arranged to a but Said sleeve when the pin 
is in retracted position and Subjected to thrust 
during the Working operation. 

7. In a bolt making machinc, a bed frame. a die 
having a die opening therein, means for working 
a bolt, bank in said die, an ejector pin mount?-d 
for longitudinal reciprocation in said opening to 
eject bolt blanks therefrom after the working 
operation, said frame being formed with an open 
ing in alinement with said die opening, a sleeve 
adjustably threaded in the opening formed in 
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movement in said sleeve and having the pin ad 
jacent to one end thereof, an abutment shoulder 
formed on said plunger and arranged to abut Said 
sleeve when the pin is in retracted position and 
Subjected to thrust during the working Cp2ra 
tion, and means for reciprocating said plunger. 

8. In a bolt making machine, a Supporting 
frame, a die having a die opening therein, neaths 
for working a bolt blank in said die, an ejector 
pin mounted for longitudinal reciprocation in said 
opening to eject bolt blanks therefrom after the 
Working operation, means for reciprocating said 
pin, abutment means associated with said pin 
and directly secured to said frame and arranged 
to transmit the thrust imposed on the pin to 
said frame when the pin is in its retracted posi 
tion, and means for adjusting the retracted posi 
tion of Said abutment means in accordance with 
varying lengths of bolt blanks. 

9. In a bolt making machine, a bed franne, a 
die having a die opening therein. means for work 
ing a bolt blank in said die, an ejector pin mount 
ed for longitudinal reciprocation in said Opening 
to eject bolt blanks therefrom after the working 
Cperation, said frame being formed with an open 
ing in a linement with said first-named opening, 
a sleeve directly secured to said frame in said 
Op2ning, a reciprocating member mounted in said 
sleeve and having the said pin adjacent to one end 
thereof, abutment means associated with said 
reciprocating member and arranged to a but said 
sleeve when the pin is in retracted position and 
Subjected to thrust during the working operation, 
and means for adjusting said sleeve to thereby 
adjust the limit of retraction of said pin in ac 
cordance with varying lengths of bolt blanks. 

10. In a bolt making machine, a supporting 
frame, a die having a die opening therein, means 
for working a bolt blank in said die, an ejector pin 
mounted for longitudinal rcCiprocation of said 
Opening to eject bolt blanks therefron after the 
working operation, said frame being formed with 
an opening in alinement with said die opening, a 
sleeve adjustably threaded in said frane open 
ing, a plunger mounted for reciprocatory move 
ment in said sleeve, a return spring for normally 
urging said plunger to its retracted position, an 
abutment shoulder formed on said plunger and 
arranged to abut said sleeve when the pin is in 
its retracted position, a pusher arranged to de 
press said plunger against the resistance of, said 
Spring, and a pusher-contact member on the end 
of said plunger. 

ll. In a bolt making machine, a supporting 
frame, a movably mounted trimming die having 
a die opening therein, a blank ejecting pin adapt 
ed to receiprocate in said opening to eject blanks 
therefrom, and means adjustably secured in said 
frame and backing said die, said pin having re 
ciprocatory movement in said means. 

12. In a bolt making machine, a supporting 
frame, a trimming die having a die opening there 
in, said frame being formed with an opening in 
alignment with Said die opening, a sleeve-like 
member adjustably secured in said frame open 
ing and abutting at one end against said die to 
form an adjustable backing for the latter, said pin 
having reciprocatory movement in said sleeve 
member. 

13. In a bolt making machine, a bed frame, a 
trimming die having a die opening therein, said 
frame being formed with an opening in align 
ment with said die opening, a sleeve adjustably 
secured in said frame opening and abutting at 
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one end against said die to provide an adjustable 
backing for the latter, an ejector pin mounted 
for longitudinal reciprocation in said die opening 
to eject bolt blanks therefrom, a plunger mount 
or for reciprocatory movement in Said sleeve ar 
ranged to actuate Said pin, and means for recip 
'ucating said plunger. 

14. In a bolt making machine, a bed frame, a 
die holder, a trimming die having a die opening 
therein, said die being movably mounted in said 
die holder, said frame being formed with an 
opening in alignment with said die opening, a. 
cylindrical sleeve adjustably threaded in Said 
frame opening and abutting at One extremity 
against said die to provide an adjustable backing 
for the latter, a plunger mounted for recipro 
catory movement in said sleeve, an ejector pin 
abutting one end of said plunger and arranged to 
reciprocate in said die opening to eject bolt blanks 
thereflem, a return spring mounted in Said sleeve 
arold said plunger, and means for depressing 
said plunger against the resistance of Said Spring. 

15. In a bolt making machine, a bed frame, a 
movably mounted trimming die, and an adjust 
able sleeve threaded in said frame and abutting 
at one end against said die to provide an ad 
justable backing means for the latter. 

16. A blank-ejecting assembly for bolt making 
machines comprising a Supporting frame, a die 
rtounted on said frame, a longitudinal bore in 
said die, a longitudinal bore in Said frame in axial 
alignment with the bore in Said die, a portion of 
the bore in the frame being threaded and a 
smooth unthreaded portion adjacent thereto, a 
sleeve fitting said bore, said sleeve provided ex 
teriorly with a threaded portion and interiorly 
with a blank-ejector bore and the end of the 
sleeve adjacent the die constituting an abutment 
face to receive the thrust resulting from the work 
performed upon the blanks in the dies. 

17. In a bolt machine, a bed frame, a recipro 
cating header slide mounted in said frame, a 
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trimming die having a cylindrical shank receiving 
portion and a polygonal head receiving portion 
rigidly secured in said frame, a trimming punch 
having a polygonal head receiving portion car 
ried by said slide in operative alignment with said 
die, said punch being provided with an axially 
extending passageway for bolt blanks, means pro 
vided in the bed frame for adjusting the relative 
positions of the die and the punch at the end of 
the forward stroke of the header slide so that 
the resultant trimming flash will remain inter 
mediate the end faces of the head of the blanks 
after being trimmed by said punch and means for 
ejecting the blank from the die at the completion 
of the forward stroke of the header slide, said 
ejecting means being So timed With respect to the 
movement of the header slide as to drive the blank 
entirely into Said passageway and move said flash 
longitudinally of the head of the blank and cause 
the shank of the blank to clear the flash and per 
mit the flash to drop clear of the blank. 

18. In the manufacture of bolt blanks, the . 
method which consists in extruding a length of 
wire or rod Stock to obtain a bank having the 
desired shank dimensions, upsetting a portion of 
a blank to form a head thereon, trimming the 
head of the blank by moving polygonal head re 
ceiving punches toward each other to trim metal 
from the shank face of the head toward the top 
face of the head and simultaneously trim from 
the top face of the head toward the shank face of 
the head and permitting a certain amount of 
flash metal to adhere to the circumferential por 
tion of the head between said punches to prevent 
dulling of the trimming punches and then on the 
same stroke ejecting the blank from the one of 
said punches entirely into a hollow formed in 
the other of said punches with Sufficient force to 
completely sever the flash and cause the Shank 
of the blank to clear the flash. 

WILLIAM L. CLOUSE. 


