
Dec. 30, 1941. Z. P. CANDEE Et Al 2,268,242 
RAPID PUNCH PRESS 
Filed Jan. 18, 1939 4. Sheets-Sheet l 

73/72 C1 vampme 
L/ a 

INVENIOR Zezas Carzee. 
George Wuzcian. 
ty-e 

ATToRNEY 

  

  

  

  

  

  



Dec. 30, 1941. z. P. cANDEE et Al 2,268,242 
RAPID PUNCH PRESS 

Filed Jan. 18, 1939 4. Sheets-Sheet 2 

(CSS s A. 2sgs.g 4. 3e 

Ze YSE: as Cazadee. 
George Wulach?mart. 

"2%2a--- 
ATFORNEY 

  



2,268,242 

4. Sheets-Sheet 3. 

Z. P. CANDEE ETAL 
RAPID PUNCH PRESS 

Filed Jan. 18, 1939 

Dec. 30, 1941. 

RS 

zzzzzzz N 

e Muazzazag. 
INVENTOR 

e 

BY 

  



Dec. 30, 1941. Z. P. CANDEE ETAL 2,268,242 
RAPID PUNCH PRESS 
Filed Jan. 18, 1939 4. Sheets-Sheet 4 

d 30 60 9 20 LS9 Bes 20 240 - 270 3oo 330. 360 O 

TSg use -Fi Sgore ny of Punch -1–h1 

U 
- SOS rolesackers 1 || | | N. Asse 

N 
N-1 
ow 

Resease can 

N.VENTOR 
Zenas? Cazazee. 

George Wuzcizarz. 
-a- 2 
AORNEY 

  

  

  

  



Patented Dec. 30, 1941 2,268,242 

UNITED STATES PATENT OFFICE 
2,268,242 

RAPO PUNCH PRESS 

Zenas P. Candee and George W. Jackman, Water 
bury, Conn., assignors to The Waterbury Farrel 
Foundry & Machine Company, Waterbury, 
Conn., a corporation of Connecticut 

Application January 18, 1939, Serial No. 251,583 
(C. 164-89) 11 Claims. 

This invention relates to press machinery, and 
more particularly to an improved rapid punch 
press in which a strip of stock is continuously 
fed into the press by a roll feed which has a re 
ciprocating motion to cause the stock to have 
Zero velocity during the punching operation. 
In the conventional type of roll feeding mech 

anisms in which the roll housings are stationary, 
the rolls are inoperative during one portion of 
the press cycle, and operative to feed the stock 
to the dies during another portion of said press 
cycle. With such machines it is necessary to ac 
celerate the feed rolls from Zero velocity to maxi 
mum velocity, and again reduce the speed to 
Zero during each cycle of the press. Due to the 
inertia of the rolls and their driving means, the 
rolls are difficult to start and stop, and have a 
tendency to over-travel at the end of their oper 
ative action. To offset this inertia, and over 
travel tendency, strong starting mechanism and 
brakes are required, With their attendant disad 
Vantages. The intermittent starting and stop 
ping of the rotating parts seriously affects the 
accuracy of feeding the stock. This is especially 
true in high Speed punch presses having a rapid 
ly reciprocating punch requiring relatively high 
velocity of stock feeding. When it is attempted 
to operate presses at high Speed. With compara 
tively long feeds, it has been found that the bad 
effects from the feed roll inertia increase as the : 
Square of the Speed and a maximum feeding ve 
locity is eventually reached Which cannot be 
exceeded without loss of accuracy of feed. 
By means of the present invention, the above 

and other disadvantages have been Overcome and 
a rapid punch preSS has been produced in which 
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the stock feeding rolls are continuously rotated 
eliminating the need of starting and stopping 
mechanisms, and making it possible to obtain 
faster feeding and operation of the punch press. 
One object is to provide a mechanism of the 

above nature having cooperating continuously 
rotating stock feed rolls mounted in housings 
which are adapted to oscillate back and forth 
in the path of the stock feed. 
Another object is to provide a rapid punch 

press of the above nature in which the feed rolls 
are released from the stock during the punching 
operation, and in which means are provided for 
raising and lowering the rolls together with their 
driving mechanism to compensate for different 
thicknesses of the stock and the level on which 
it is being fed. - 
A further object of this invention is to provide 
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above nature which Will be relatively inexpensive 
to manufacture, simple in construction, readily 
manipulated, compact, and very efficient and 
durable in use. 
With these and other objects in view, which 

will appear as the description proceeds, there 
have been illustrated in the accompanying draw 
ings two forms in which the principles and fea 
tures of this invention may be conveniently en 
bodied in practice. 
In the drawings: - 
Fig. 1 is a front elevational view of a punch 

press embodying the invention, 
Fig. 2 is a side elevational view of the same. 
Fig. 3 is an enlarged sectional view of the same, 

the Section being taken. On the line 3-3 of Fig. 1. 
Fig. 4 is an enlarged sectional view of the 

same, the section being taken on the line 4-4 
of Fig. 2. 

Fig. 5 is a front view of a modified form of the 
invention in which the feed roll supports are re 
ciprocated in a straight line instead of oscillated 
in the path of the stock being fed. 

Fig. 6 is a chart showing the graphs of the 
relative motions of certain of the operative parts 
of the machine. 
Referring now to the drawings wherein like 

reference characters denote corresponding parts 
throughout the several views, the numeral fo 
designates the frame of a punch press of stand 
ard construction, including a rotatable crank 
shaft if, a flywheel 2 secured on one end of 
the crank shaft , and a belt 3 drivingly con 
necting a pulley 5 mounted on the shaft of a 
variable. Speed motor f4 to the flywheel 2. The 
crankshaft is adapted to vertically recipro 
cate a punch 6 with respect to a die 7 having 
an opening a therethrough and which is se 
cured on a die plate 8 for causing said die and 
punch to sever products from a strip of stock 
9 located therebetween. 
The strip of stock 9 is fed through the press 

in the direction of the arrows 20 shown in Figs. 
2, 3 and 5 by means of two pairs of cooperating 
continuously rotating feed rolls, one pair con 
sisting of the rolls 2 and 22 being located in 
front of the press, and the other pair consisting 
of the rolls 23 and 24 being located at the rear 
of the press. The rolls 2 and 22 of the front 
pair are drivingly connected by meshed gears 25 
and 26, while the rolls 23 and 24 of the rear pair 
are drivingly connected by meshed gears 27 and 
28. The upper rolls 2 and 23 of each pair are 
provided with gears 29 and 30 respectively, se 

an improved stock feeding mechanism of the 55 cured to the ends 3 of the shafts of said rolls. 



2 
The gears 29 and 30 are adapted to mesh with 
idler gears 32 which in turn are in mesh with 
pinion gears 33. 
Each of the gears 33 is connected through a 

shaft 34 to a pulley 35, which is drivingly con 
nected by means of a belt (36 or 37) to a common 
pulley 38, which in turn is drivingly connected, 
as by a belt 38a, to a pulley 39 forming part of 
a variable speed mechanism, generally indicated 
by the numeral 49. The variable speed mech 
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I) 
anism 40 includes a pulley 4 which is drivingly 
connected by a belt 42 to a pulley 43 mounted 
on one end of the crank-shaft . By means of 
the above construction, it will be seen that the 
front rolls 2 and 22 and the rear rolls 23 and 
24 will be continuously rotated while, the press 
is in operation by means of the variable Speed 
motor 4. It will also be seen that the speed 
of said rolls may be varied by manually, adjust 
ing the variable speed mechanism 40 by means 
of a hand wheel 44 secured to a threaded stud 
45, which is connected by a link 46 to an op 
erating arm 4 of the variable speed mechanism 
40. For a full description of a Variable speed 
mechanism of a similar type, reference should be 
made to Patent No. 1,662,660, issued to H. C. 
Clay, March 13, 1928, and assigned to the Reeves 
Pulley Company of Columbus, Indiana. 

Oscillating roll supports 
The upper feed rolls 24 and 23 are journaled 

in spaced-apart uprights 48 and 49, forming an 
integral part of an oscillating bracket 50, and 
the lower feed rolls 22 and 24 are journaled in 
spaced apart uprights. 5; and 52 (Fig. 4) forming 
part of a bracket 53, which is arranged to slide 
up and down within the bracket 59. The up 
rights. 51 and 52 of the sliding bracket 53 are 
disposed in vertical guideways 54 and 55 formed 
in the uprights 48 and 49, respectively. 
In order to constantly urge each slidable brack 

et 53 upwardly, provision is made of a pair of 
compression springs 56, each reacting between 
tension adjusting screw plugs 57 threaded into 
a horizontal partition 58 of the bracket 58, and 
the base 59 of said bracket 53, whereby the strip 
of stock 9 will be firmly gripped between the 
pairs of rolls. . . . 

Each of the oscillating brackets 59 (see Figs. 
1 and 4) is pivoted to a fixed bracket. 63, which 
is secured to the machine frame it by horizon 
tall threaded studs 6 and nuts 62. The studs 6t 
pass through vertically elongated holes 63 formed 
in the bracket 69 and screw threaded into the 
adjacent portion of the frame i). Both of the 
brackets 60 are adjustable vertically by means 
of a screw. 64 having an upper head which en 
gages a shoulder 65 on the bracket 6) and Screw 
threads into the table top 66 of the press frame 
i0, said brackets 60 being clamped in any de 
sired adjusted position by tightening the nuts 
62 on the studs. 6. 
The pivotal joint between the oscillating brack 

et 5 and the fixed bracket. 6) is constituted part 
ly by a horizontal pin 67 extending through and 
rotatable in an upright 68 extending upwardly 
from the bracket 60, said pin 67 also extending 
through and being fixed to a pair of spaced lugs 
69 and 79 depending from the oscillating bracket 
53. The remainder of the pivotal joint comprises 

- an elongated horizontal sleeve 7 passing through 
and fixed to an upright 72 extending upwardly 
from the bracket 6), and also passing through a 
pair of Spaced-apart lugs 13. and 74 depending 
from the bracket 59 and freely rotatable on the 
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sleeve 7 . It will be understood that the pulleys 
35 also rotate about the same axis as that of the 
bracket 50. 

Feed roll Oscillating mechanisin 
Both of the front and rear oscillating brack 

ets 50 are adapted to be rocked with respect to 
the fixed brackets 60 by means of an eccentric 
crank pin 75 mounted in an extension 6 of the 
crank shaft . The eccentricity of the pin 75 
is adapted to be adjusted by means of a Screw 
7. A downwardly extending link 8 connects 

the crank pin 75 to a horizontal arm 79 of a 
common bell crank lever 80 pivoted to the frame 
0 at 8. Ihe other vertical arm 82 of the bell 
crank 80 is connected to the front oscillating 
bracket 50 by a link 83, and to the rear oscillat 
ing bracket 50 by a link 84, whereby both brack 
ets 50 will rock in unison. The links 83 and 84 
are joined to the respective oscillating brackets 
5 by pivot pins mounted in a pair of inclined 
arms 85 extending upwardly from the outer end 
of said brackets respectively. 

Roll releasing mechanism 
In order to release the rolls 21, 22 and 23, 24 

from gripping engagement with the strip of stock 
9 during the punching operation, provision is 
made of a pair of vertical studs 86 which are ex 
tended upWardly through suitable apertures in 
each of the oscillating brackets 5) and the slid 
ing brackets 53 (see Figs. 3 and 4), said studs 
86 having lock nuts 87 threaded on their upper 
ends to engage said brackets 53. By means of 
this construction, the depression of the studs 86 
will cause the brackets 53 to slide downwardly 
along the vertical guideways 54 and 55 to sep 
arate the lower rolls 22 and 24 from the upper 
rolls 2 and 23. The lower end of each releas 
ing Stud 86 is rotatably mounted on a short ec 
centric shaft end 88 extending from a rock 
shaft 89 journaled in the sleeve ii. As clearly 
ShoWn in Figs, 2 and 3, the shaft 89 of the front 
Oscillating bracket 50 has a bell crank lever 93 
Secured thereto, one arm 9 of said lever being 
connected by a cross bar 92 to an arm 33 secured 
to the rock shaft 89 of the rear oscillating 
bracket 50, whereby both front and rear rock 
shafts 89 Will be rocked in unison. 
An upwardly extending rod 94 is connected 

at its lower end to the other arm 95 of the bell 
crank lever 90. The upper end of said rod S4 
is connected to the outer arm 96 of a rocking 
lever 97 pivoted to the frame to adjacent the 
Crank Shaft extension 76. The inner arm 38 of 
the lever 97 carries a roller 99 which rides on 
the periphery of a cam 00 rigidly mounted on 
the crank Shaft and adapted to rotate there 
with. The cam 00 is provided with a raised 
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camming lug. O, and said cam is timed to cause 
said lug to effect the release of the stock 9 from 
the grip of both pairs of rolls during the punch 
ing operation. 

Modification 
In the modified form of the invention shown 

in Fig. 5, provision is made of a pair of feed 
roll Supporting brackets 03, which are adapted 
to slide instead of oscillate as in the first form 
shown in Figs. 1-4 inclusive. This is accom. 
plished by providing a base 2 for each pair of 
feed roll supporting brackets lo3, and disposing 
these bases 02 in slideways (4 formed in a 
pair of brackets 65. The supporting and slid 
ing brackets 03 and 0.5 in all other respects are 
similar to the oscillating brackets 50 and 60 re. 



spectively, described above. In the modified 
form of the invention shown in Fig. 5, the front 
and rear brackets 03 are joined together to op 
erate in unison by a crossbar f06, to which is 
pivoted the arm 82 of the common bell crank 
lever 80, by means of a bolt, O...which passes 
through said arm 82, and through a vertically 
elongated slot 08 in said cross bar 6. 
the first form previously described, the bell 
cranklever 80 is rocked by the eccentric pin 75 
of the crankshaft through the depending link 
78 connected to the arm 79 (see Figs. 1 and 2). 

Operation 
In operation, when the motor 4 is started, 

the crank-shaft f will be rotated and the punch 
6 reciprocated to act upon a strip of Stock 9 

passed between it and the die 7. The two pairs 
of cooperating feed rolls 21, 22 and 23, 24 are 
also caused to continuously rotate at the desired 

AS in 
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20 constant speed to pass the stock 9 through 
the press. . . . 

During each revolution 
the punch 6 will be reciprocated to act in co 
operation with the die IT upon the stock 9 dis 
posed therebetween. . . . . . . 
Since it is obviously necessary that the metal 

stock must be standing still While the punch 
engages it and locks the metal, punch and die 
together momentarily, the feed roll housings 
are given an oscillating motion in the first form 
of the invention (and a sliding motion in the 
second form) timed to produce a short period 
of dwell in the resultant motion of the strip 
stock at the time the actual punching takes 
place. This is accomplished by causing the os 
cillating feed roll housing when it is traveling 
in the opposite direction from the metal stock 
to move at practically the same Speed as said 
stock, so as to compensate for the forward speed 
thereof. Mathematically, the back and forth 

of the crank-shaft if, 

3 
The third graph 2 represents, the movements 
of the oscillating feed roll supporting brackets 
50. The graph f3, represents the composite or 
resultant actual movement' or feed of the Stock 
produced by combining the graphs. and 2, 
and shows the actual motion of the stock rela 
tive to the center of the stationary die. The bot 
tom graph 4 represents the cycle of motion 
of the feed roll release cam, OO for separating 
the lower rolls 22, and 24 from the upper rolls 
2 and 23. ..." 

It will be: clear from the above that the Stock 
9 will be advanced through the press during 
the major portion of its cycle when the punch 
6 is not engaging the stock, and that the stock, 

Will 'dwell' at zero velocity when the punch is 
in engagement with said stock. 
One advantage of this invention is that the 

feeding movement of the stock 9 will be much 
smoother than in previous presses, due to the 
great reduction of inertia, effects in the moving 
parts of the roll feed mechanism. 
A further advantage is that due to the con 

tinuous rotation of the rolls 2 f, 22 and 23, 24, 
25 

30: 

no expensive start and stop mechanism therefor 
is necessary with its attendant inaccuracy of 
feeding and limitation on the maximum speed of 
the punch press. 
Although it is considered preferable to oscil 

late the feed rolls in a SWinging movement by 
pivoting the brackets 50 to the stationary frame, 
the feed rolls may be mounted in sliding Sup 
ports as shown in Fig. 5. In both cases, however, 
the maximum oscillating or sliding movement of 
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motion of the feed roll housings will be equal to 
the amount of the advance of the stock divided 
by "pi" (3.1416). 
the feed roll housing is intermittently brought 
to zero once each cycle to cancel out the speed 
of the continuous advance of the metal stock 
produced by the constant rotation of the feed 
rolls. The feed rolls will also be preferably sep 
arated once each cycle to release their grip 
upon the metal stock to make possible the use 
of stock centering pilots. This is accomplished 
by the action of the cam 00, the lug of of 
which engages the roller 99 on the lever 97 to 
cause the rod 94 to move up and down for rock 
ing the bell crank lever 90 and pulling down 
wardly upon the sliding brackets 53 to move the 
lower rolls 22 and 24 away from the upper rolls 
2, and 23 respectively. . . . . 
During the remainder of the cycle the stock 

9 will be fed along to dispose it in position 
for the next stroke of the punch. The amount 
of movement required of the stock 9 during 
each cycle between strokes of the punch will, 
of course, be dependent upon the size and shape 
of the article being punched. 
The operation of the invention may be fur 

ther explained by reference to the motion chart 
shown in Fig. 6, wherein the upper graph fo 
represents the reciprocating movement of the 
punch 6 during one cycle of the press, or revolu 
tion of the crank-shaft. The next graph 
represents a straight line showing the constant 
peripheral speed of rotation of the stock feed 
ing rolls 21, 22 and 23, 24 during the same cycle. 

In other words, the speed of 

50 

the feed rolls may be varied by adjusting the 
eccentricity of the crank-pin 75 by means of the 
screw. 77. Also the speed of rotation of the feed 
rolls may be varied by adjustment of the war 
iable speed mechanism 40, and the roll brackets 
50 or 03 may be raised and lowered with re 
spect to the punch and die by means of the ad 
justing screWS 64. 
While there has been disclosed in this speci 

fication, two forms in which the invention may 
be conveniently embodied in practice, it is to be 
understood that these forms are shown for the 
purpose of illustration only, and that the inven 
tion is not to be limited to the specific disclo 
Sures, but may be modified and embodied in var 
ious other forms without departing from its 
Spirit. In short, the invention includes all the 
modifications and embodiments coming within 
the scope of the following claims. 
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70. 
press or the like, a pair or cooperating constantly 
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Having thus fully described the invention, 
What is claimed as new and for which it is de 
sired to obtain Letters Patent is: 

1. In a punch press having a die and a recip 
rocating punch cooperating with said die, mech 
anism to feed a strip of stock between said punch 
and die while the latter are separated including 
a pairs of continuously rotating feed rolls for 
gripping Said Stock, a Support for said feed rolls, 
means to move Said support back Wardly, away 
from said punch and die to produce a “dwell' in 
the forward travel of said stock during the 
punching operation, and automatic means to 
separate said rolls to release the stock from 
gripping action thereby just prior to and during 
Said punching operation. 

2. In a stock feeding mechanism for a punch 

rotated stock gripping and feeding rolls, a slid 
ing Support for said rolls, means to reciprocate 
Said roll support to produce a "dwell' in the for 
ward travel of said stock of sufficient duration 
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place, and cam operated means to separate said 
feed rolls to release, the stock gripped thereby 
during the punching operation. 

3. In a punch and die press, a frame, a verti 
cally adjustable support...carried by said frame, 
an oscillating bracket pivoted to said support, 
a vertically sliding bracket mounted in said os 
cillating bracket, said: brackets carrying coop 
erating stock feeding rolls, means to cause said 
oscillating bracket to move rearwardly at. Such 
a speed as to produce a dwell in the resultant for 
ward motion of said stock during the punching 
operation, and means to also move said sliding 
bracket downwardly to release. Said rolls from 
said stock during said punching operation. 

4. In a punch and die press, a frame, an OS 
ciilating bracket pivotally mounted in Said frame, 
a spring pressed bracket slidably mounted with 
in said oscillating bracket, said brackets carry 
ring cooperating stock feeding rolls, means to 
cause said oscillating bracket to move Said rolls 
in an opposite direction with respect to the move 
ment of Said Stock at . Such a Speed as to pro 
duce a dwell in the resultant forward motion of 
said stock during the punching operation, a ver 
tical stud connected to said slidable bracket and 
depending therefrom, and cam-operated means 
to depress Said stud and slidable bracket to re 
lease said rolls from said stock during the 
punching operation. - 

5. In a punch and die press, a frame, an oscil 
lating bracket pivotally mounted in said frame, 
a Spring pressed bracket slidably mounted within 
said oscillating bracket, said brackets carrying 
scooperating stock feeding rolls, means to cause 
said oscillating bracket to move said rolls rear 
wardly with respect to the forward movement of 
said stock at such a speed as to produce a dwell 
in the resultant forward motion of Said stock 
during the punching operation, a vertical stud 
adjustably connected to said slidable bracket and 
depending therefrom, and cam-operated means 
to depress said stud and slidable bracket to 
release said rolls from said stock during the 
punching operation. 

6. In a punch press having a die and a re 
ciprocating punch cooperating with said die, 
mechanism to feed a strip of stock between said 
punch and die while the latter are separated in- 5 
cluding a pair of continuously rotating feed rolls 
for gripping said stock, a support for said feed 
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as to permit the punching operation to take feed roll for cooperating with said upper feed 

irolls, means to move said reciprocating brackets 
back and forth in unison for producing a "dwell' 
in the forward travel of said stock during the 
operation of the punch, and die located therebe 
tween, and means operated in unison to move said 
slidable brackets downwardly to release the stock 
from gripping action just prior to and during 
said punching Operation. 

8. In a punch and die press, a frame, an Oscil 
lating bracket pivotally mounted in said frame, 
a spring pressed bracket slidably mounted with 
in said oscillating bracket, said brackets carrying 
cooperating stock feeding rolls, crank-operated 
means to cause said oscillating bracket to move 
rearwardly with respect to said stock at such 
a speed as to produce a "dwell' in the resultant 
forward motion of said stock during the punching 
operation, a vertical stud connected to said slid 
able bracket and depending therefrom, and cam 
operated means to depress said stud and slidable 
bracket to release said rolls from said stock dur 
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rolls, means to move said Support back Wardly 
away from said punch and die to produce a 
“dwell in the forward travel of said stock during 
the punching operation, means to separate said 
rolls to release the stock from gripping action 
thereby just prior to and during said punching 
operation, and manually controlled means to 
'vary, the speed of said rolls, operable. Without 
stopping said press. . . . . . . . 

7. In a press having a die and a reciprocating 
punch cooperating with said die, mechanism to 
feed a strip of stock between said punch and die 
while the latter are separated, including a frame, 
two reciprocating brackets located at opposite 
sides of said die and punch, each carrying a 
continuously rotating upper feed roll in the up 
per part thereof, spring-pressed brackets slidably 
mounted in each of said reciprocating brackets 

ing the punching operation. 
9. In a press having a die and a reciprocating 

punch cooperating with said die, mechanism to 
feed a strip of stock between said punch and die, 
while the latter are separated including a frame, 
two reciprocating brackets located at opposite 
sides of said punch and die, each carrying a 
continuously rotating upper feed roll in the up 
per part thereof, adjustable brackets slidably 
mounted in each of said reciprocating brackets 
and each carrying a continuously operated lower 
feed roll for cooperating with said upper feed 
rolls, means to move said reciprocating brackets 
back and forth in unison for producing a "dwell' 
in the forward travel of Said stock during the 
operation of the punch and die located therebe 
tween, and means operated in unison to move 
said slidable brackets downwardly to release the 
stock from gripping action just prior to and dur 
ing said punching Operation. 

10. In a punch and die press, mechanism to 
feed a strip of stock between the punch and die 
while the latter are separated, including a pair 
of continuously rotating rolls for gripping and 
feeding said stock, adjustable means to vary the 
speed of rotation of said feed rolls, a support for 
said feed rolls, adjustable means to move said 
support backwardly and forwardly from said 
punch and die variable amounts to compensate 
for the speed of rotation of said feed rolls, where 
by a zero velocity or dwell will result in the for 
ward travel of said stock during the punching op 
eration, and means to automatically separate said, 
rolls from said stock during the punching op 
eration. 

11. In a punch and die press, means to feed a 
strip of stock between the punch and die while 
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and each carrying a continuously operated lower 

they are separated, including a pair of continu 
ously rotating rolls for gripping and feeding said 
stock, adjustable means to vary the Speed of ro 
tation of said feed rolls, a support for said feed 
rolls, and adjustable means to move said Sup 
port backwardly and forwardly from said punch 
and die by variable amounts in such a manner 
that on the backWard motion of said support the 
resultant speed of said stock is Zero. 

ZENAs P. CANDEE. 
GEORGE W. JACKMAN. 

  

  


