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Application filed October 13, 1919. serial No. 330,284. 
7 To all thom it may 601 cern. 
Be it known that I, WILLIAM CAMERON, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful improvements in Automatic Die Presses, 
of which the following is a specification. 
This invention relates in general to metal 

working machines and has more particular 
reference to die presses for stamping out va 
riotis articles such, for instance, as the tops 
aid bottoms of tin can bodies, a press of 
this general character being disclosed in my 
prior patent, H1,277,842, granted August 
27, 1918, over which machine the present in 
vention constitutes an improvement. 

Miachines of this character are ordinarily 
equipped with a pneumatic feed for lifting 
the metal blanks from a magazine where 
upon the banks are transferred from the 
pneumatic lifting devices to a channel along 
which they are fed in a step by step move 
ment by suitable feed mechanism. The pneu 
matic apparatus by which the blanks are 
lifted in succession from the magazine con 
sists of a plurality of suction cups to which 
vacuum is applied. Should a sheet or blank 
be warped or bent or should one or more of 
the cups for any reason not become firmly 
attached to the sheet being lifted, the sheet 
will be released, or partially released, before 
it is fully engaged by the transferring mech 
anism, with the result that it will not prop 
erly enter the feed channel and a jam will 
result. Another object of my present inven 
tion is to provide means in conjunction with 
the suction cups for accurately positioning 
and holding the lifted blanks in the path of 
the transferring mechanism so that they 
will be transferred into the feed channel 
with accuracy and precision. 
One of the objects of this invention is to 

break the suction between the sliction cups 
and the lifted blanks just prior to engage 
met of the blank by the transferring mech 
anism so that it is unnecessary for the trans 
iter;'ing mechanism to overcome the adher 
ence of the sheet to the suction cups, thereby 
reducing the power required and also reduc 
ing the wear on the cups. Heretofore, it has 
been the custom to apply suction continu 
otsly to the suction cups, but during the in 
is rval between the removal of a lifted blank 
froin the cups and the engagement of the 

cups with the next blank in the magazine, 
the cups are open to the atmosphere so that 
the vacuum is very low at the time the cups 
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are brought into engagement with the blank 
in the magazine. My present invention con 
templates the production of a maximum 
vacuum at the instant of the contact of the 
cups with the blank in the magazine so that 
a firm adherence of the blank to the cups is 
Secured, which insures the positive lifting 
of a blank at each actuation of the cups. 
This desideratum is attained in my present 
invention by shutting off the suction line be 
tween the suction pump and the cups during 
the inoperative portion of the cycle of move 
inent of the cups, thereby allowing a vac 
lium to build up in the vacuum reservoir 
and when the cups are lowered into engage 
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ment with a blank in the magazine, commu 
nication between this stored up vacuum and 
the cups is re-established, with the result 
that a high vacuum is produced at the cups, 
insuring their firm attachment to the blank. 
The modern tendency toward high speed 

which is required of machines of this char 
acter, has resulted in difficulty in handling 
the stamped out blanks, and particularly. 
the can tops which are of substantial depth 
because of the peripheral flange formed 
around the circumference for the purpose of 
double searning the top onto the can body. 
Upon upward movement of the die, these 
tops are ejected from the die but since the 
interval between successive stamping opera 
tions is very short, a slight clinging of the 
stamped out blank to the die will preclude 
it from dropping by gravity from between 
the dies before they are brought together 
again, with the result that the stamped top 
or other blank is jammed between the dies, 
thus spoiling two blanks and not infre 
quently injuring the dies. My present in 
vention, therefore, is designed to facilitate 
the movement of the stamped blanks from 
between the dies so that they will be en 
tirely out of the path of travel of the dies 
before the dies are brought together to effect 
the next stamping operation. 

Other objects and many of the attendant 
advantages of this invention will be readily 
appreciated as the same becomes better un 
derstood by reference to the following de 
scription, when considered in connection 
with the accompanying drawings. 
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Referring to the drawings: 
Fig.1 is a front elevation of a die press 

embodying my invention; . . . . . 
Fig. 2 is an end elevation thereof with 

the fly-wheel removed; 
Fig. 3 is a sectional view showing the 

clutch and automatic brake; 
Fig. 4 is a view taken on the line 4-4 

of Fig. 3; 
Fig. 5 is a fragmentary view of the ma 

chine frame, showing the pneumatic pump 
and connections; 

Fig. 6 is an end view of the magazine 
and feed channel showing the end of the 
feed bar; 

Fig. 7 is a detail view of one of the suc 
tion cups and its related mechanism; 

Fig. 8 is a similar view looking at the 
front of the cup shown in Fig. 7; 

Fig. 9 is a bottom view of the cup; 
Fig. 10 is an enlarged longitudinal sec 

tional view of the cup; 
Fig. 11 is a bottom view of the feed bar 

and press stopping mechanism; 
Fig. 12 is an elevation of the feeding 

mechanism; and 
Fig. 13 is a view similar to Fig.11, but 

showing the feed bar operating mechanism. 
By reference to the drawings, it will be 

observed that the machine comprises gen 
erally a frame 15, provided near its top with 
suitable bearings 16, in which the main 
power shaft 17 is journaled. The shaft is 
provided between the bearings with a crank 
18, by which the cross-head 19 is recipro 
cated in guide-ways 21 of the machine frame 
by means of a pitman 22 in the usual man 
ner. The upper die 23 carried by this 
cross-head is adapted to co-operate in its 
reciprocatory movements with the stationary 
die 24 mounted on the bed of the machine. 
The blanks of tin or other material to 

be operated upon designated by reference 
45 
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character 25 are disposed in a pile in the 
inclined magazine 26 from which they are 
lifted in succession by a series of suction 
cups 27 into alinement with the feed chan 
nel 28, whereupon they are moved laterally 
edgewise into this channel by transferring 
devires 29 as shown in Fig. 6. 
Each suction cup is mounted upon the 

lower end of a pipe 31 adapted to recipro 
cate in a guide-way 32 fixed upon thema 
chine frame, reciprocatory movement be 
ing imparted to the cups at predetermined 
intervals from arms 33 mounted on a rock 
shaft 34 and respectively connected with 
their suction cups by links 35, which have 
a yieldable connection with the arms 33 as 
disclosed in my prior patent above men 
tioned. The shaft 34 is rocked by means 
of an arm 36, which is actuated by a link 
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37 connected at its opposite end with a crank 
pin 38 mounted on one of the gears of a 
train driven from the main shaft 17 by a 
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sprocket chain 39. The upper ends of the 
pipes 31 are connected by common header 
41, which is connected by hose 42 and pipe 
43 with vacuum producing mechanism which 
Will be later described. - 
The transferring mechanism for trans 

ferring the lifted blanks into the feed chan 
nel consists of a plurality of reciprocatory 
heads 29 reciprocating parallel with the 
plane of the blanks and actuated by arms 
44 connected with a rock shaft 45 which is 
actuated from a lever (not shown) which, 
in turn, is operated by a cam on one of the 
gears of the train previously mentioned. 
Since the details of the mechanism for re 
ciprocating the Suction cups and the trans 
feiring devices forms no part of my pres 
ent invention, these details are not fully il 
lustrated in the accompanying drawings, 
but reference may be had regarding the de 
tails of their structure to my prior patent 
above mentioned. ‘. . 

Referring now more particularly to Figs. 
7 to 10 inclusive, it will be observed that 
the guides 32 for the suction cups are car 
ried by arms 46, projecting laterally from 
and adjustably mounted upon a plate 47 of 
the main frame of the machine. The cup 
itself consists of the body 27 cupped at 
its outer face as indicated at 48, in which 
cup there is disposed a flexible disk 49 of 
leather, rubber, or other material which 
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will Snugly contact with the flat blanks 
when brought into engagement there with. 
A hollow screw 51 passed through central 
apertures in the disk 49 and the head of 
the cup and threaded into the lower end of 
the pipe 31 securely connects the parts to 
gether while at the same time, affording 
provision for detachment of the parts in 
case of replacement or repairs. 

Prior to my invention, it has been custom 
ary to lift the blanks from the magazine 
by suction cups which served to hold the 
blanks in elevated position in the path of 
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tiavel of the transferring devices and when 
these devices engaged the blank, they would 
side it edgewise laterally along the face of 
the cups which were relied upon to hold the 
blank in alignment with the feed channel. 
This sliding movement of the blanks along 
the faces of the cups resulted in rapid wear 
of the cups and furthermore, if the move 
nient of a blank should break the seal be 
tween the blank and a cup, the blank would 
have the tendency to drop and not properly 
enter the feed channel. In any event, 
bleakage of the Seal resulted in loss of con 
trol of the blank and jams occasioned by 
this premature release of the blank not in 
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frequently occurred. With a view of ob- . 
viating this difficulty, I have mounted upon 
the arm 46 adjacent to each cup, a substan 
tial U-shaped member 52, the ends of which 
are disposed at each side of the cup and pro 30 
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ject slightly below the plane of the cup face 
when it its uppermost position, as will be 
evident from Fig. 7. When a blank is ele 
vated by the cups, it will be brought into en 
gagement with the ends of these members 
52 just prior to the termination of the up 
ward stroke of the cups and the continued 
upward movement of the cups after the 
blank has engaged these members will 
break the seal between the cups and the 
blank and leave the blank free from the cups 
so that upon edgewise movement of the 
blank by the transferring devices no wear 
upon the cup results. . These members 52, 
therefore, serve as stops which release the 
blanks from the cups and they also serve 
to hold the blanks in accurate alinement 
With the feed channel. To effect this result 
the members 52 are magnetized so that when 
a blank is brought in contact with these 
members and is released from the cups, it 
is held in proper position by magnetic at 
traction. This manner of holding the 
blanks insures that they will be under con 
trol at all times and since this magnetic at 
traction offers but very slight resistance to 
edgewise movements of the blanks in com 
parison with the pneumatic suction of the 
suction cups, the power required to transfer 
the blanks into the feed channel is mater 
ially reduced, and furthermore, as pre 
viously stated, the wear on the cups result 
ing from continued sliding of the blanks 
across the face of the cups is entirely elimi 
nated. 
In order to ensure a vacuum at the suc 

tion cups of sufficient strength to firmly at 
tach the blanks to the cups each time the 
cups are lowered into engagement with the 
stack of blanks in the magazine, I have 
made provision for building up or storing a 
vacuum which is applied to the cups ap 
proximately simultaneously with their en 
gagement with a blank by mechanism which 
will now be described. 
At one side of the machine I have 

mounted a reciprocatory air pump compris 
ing a stationary cylinder 53 and a recipro 
catory piston 54 actuated by a connecting 
rod 55 from an eccentric 56 mounted upon 
the main shaft 17. The intake or suction 
side of the pump is connected with the line 
43 running to the suction Cups, but instead 
of being directly connected into the cylin 
der. I utilize in conjunction therewith, a 
vaccuum storage chamber or tank, best ill 
lustrated in Figs. 2 and 5. 
By reference to these figures, it will be ob 

served that a pipe 57 is connected at One end 
with the cylinder and at its other, end with a 
tank or chamber 58, located between the 
spaced uprights of the machine frame. 
This tank is supported at one end by the 
pipe 57 passing thru the frame and at its 
other end by a pipe 59 passing thru the 
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other side of the frame and connected with a 
vacuum gauge 61, from which the amount 
of vacuum in the chamber may be observed. 
A check valve 62 interposed in the pipe 5 
ensures the maintenance of the vacuum cre 
ated in the pipe 57. Pipe 43 is connected 
with the pipe 57 between the pump and the 
chamber 58 and a poppet valve 63 is inter 
posed in the vertical leg 64 of the line. This 
valve is normally open so that vacuum is 
induced in the line 43 and consequently in 
the suction cups both from the pump and 
from the storage chamber 58. A spring 
however, in the valve, tends to close the 
valve, thus shutting off the vacuum in this 
line. The valve is opened at predetermined 
intervals and maintained in an open posi 
tion for a predetermined period by means of 
a lever 64 fulcrumed at 65 on a bracket 66 
depending from the valve casing. This le 
ver is actuated at predetermined intervals 
through a link 67 from a cam 68 mounted 
upon a continuously rotating shaft 69, a 
tractile spring 71 being employed to nor 
mally hold the parts so that the valve 63 is 
open. In the operation of the machine, the 
valve 63 is closed just after the seal between 
the suction cups and the lifted blank has 
been broken as the cups approach the upper 
limit of their stroke. Since the suction 
pump operates continuously, it will build up 
a vacuum in the tank 58 while the cups are 
traveling downwardly and when they have 
been moved into engagement with the up 
permost blank in the magazine the valve 
63 will be suddenly opened, thereby apply 
ing the full force of the stored up vacuum 
to the suction line 43 and consequently to 
the cups, with the result that the high 
vacuum suddenly created at the cups will 
draw the blank Snugly against the faces of 
the cups and firmly and securely hold it dur 
ing its raising movement. It will thus be 
manifest that by this apparatus, I am able 
to multiply the vacuum normally produced 
by the pump and thereby ensure the accu 
rate lifting of a blank from the magazine. 
In the embodiment of my invention shown 

on the drawings for purposes of illustration, 
the suction pump also performs another 
function, namely, that of an air compressor, 
and the air compressed by this pump is 
utilized to discharge the stamped out ob 
jects from between the dies. Referring to 
Figs. 1, 2 and 5, it will be observed that ad 
jacent to tank 58, I have mounted another 
tank 72, which is connected with the ex 
haust port of the pump by pipe 73 
equipped with a check valve 70, a branch 
pipe 74 connected with the opposite end of 
the tank extends upwardly to the top of 
the press where it is equipped with a shut 
off valve 75. This valve is similar in struc 
ture to the valve 63 and is normally closed 
by a spring. A lever 76 pivoted upon a 

70 

75 

80 

85 

90 

$35 

35 

8 

5 

0. 

30 



() 

3. 

40 

4.5 

60 

4. 

bracket 77 is adapted to be actuated at each 
revolution of the press by a cam '78 mounted 
upon the crank arm 79. From the valve i5 
the pipe 3 is extended along the side of 
the press to the front thereof, where it 
terminates adjacent to the dies 23 and 24 
in a nozzle S1, which is so positioned that 
when the valve 5 is open, a blast of air 
will be projected transversely between the 
dies to discharge the blank, which has just 
been formed in a rearward direction from 
between the dies so that it will not be caught 
between then upon the next stroke of the 
movable die. This mechanism, therefore. 
serves to ensure the discharge of the formed 
can top or bottom and precludes the acci 
dental smashing of this blank between the 
dies upon the next succeeding stroke. 
While I have shown in the present in 

stance a system in which the pressire is de 
rived from the pump which produced th 
vacuum for the vacuun system, it will be 
obvious that the air pressure for the lozzle 
81 may be derived from any convenient 
Source such as a compressed air line, if pi'e- 
ferred, with which in any factories are 
eqiupped. 

It is essential in machines of this charac 
ter that when they are stopped for any 
reason, the upper die should be in its upper 
most position, thus permitting access to the 
dies and to the work between theri). The 
driving mechanism for the press consists of 
a belt pulley 82, rotatably mounted upon the 
shaft 17 and adapted to be connected with 
the shaft by a clutch. The shaft is equipped 
adjacent to the hub of the wheel with a 
collar 83 in which there is slidibly disposed, 
a clutch pin 84 normally urged outwardly 
into engagement in a socket 80 formed in 
the inner face of the hub 85 of the wheel, 
by means of an expansion spring 86. A 
clutch shoe 87 pivoted to the machine frame 
at 88 is formed at its upper extremity to 
provide a cam face 89, which, when disposed 
in the path of travel of the clutch pin 84, 
engages in a notch or transverse groove 91, 
formed in the outer face of the clutch pin 
84 and withdraws the clutch pin from the 
socket 80 in the drive wheel hub, thus in 
clutching the wheel from the shaft. A 
tractile spring 92 normally urges the clutch 
shoe 87 into operative position, from which 
it is withdrawn into the position shown 
in Fig. 2 by a hand lever 93 pivoted to the 
machine frame at 94 and connected by 
means of a yoke 95 and a link 96 with the 
clutch shoe. 

In order to overconne the momentum of 
the machine and bring the same to rest with 
out injury to the machine upon the release 
of the clutch, I have provided a stopping 
mechanism which accomplishes this pipose 
automatically and entirely eliminates from 
the press construction the usual band brake 
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which has heretofore been employed to ac 
complish this purpose. 

Referring now more particularly to Figs. 
1 to 4 inclusive, it will be observed that 
have loosely mounted upon a bolt 9, a stop 
member 98, having a curved end disposed 
in close proximity to the clutch collar 83, 
its upper end being urged outwardly away 
from the inachine frame by a plurality of 
heavy coil springs 99 disposed in sockets 
formed in the machine frame. The outward 
novement of the stop member is adjustably 
limited by a lag bolt 101 extending through 
an aperture formed midway in the stop 
member 9S and threaded into a tapped open 
ing into the machine frame. By threading 
this bolt inwardly or outwardly, the position 
of the upper end of the stop member may be 
regulated as the springs 99 will always force 
the member outwardly away from the ma 
chine frame as far as is permitted by the 
adjusting bolt, 101. The inner end of the 
clutch pin 84 inwardly of the transverse 
groove 92 is so propolitioned that when the 
clutch pin is withdrawn by the cam face 89 
of the clutch shoe, this portion of the pin 
will be wedged between the clutch shoe and 
the stop member 98, thus quickly but yield 
ingly bringing the shaft, 17 to rest. In order 
to ensure against engagement of the clutch 
and pin with the upper edge of the stop 
member, this edge is chamfered off as in 
dicated at 102. 

It will be manifest that when the clutch 
shoe is noved by the hand lever from the 
ingperative position shown in Fig. 2 to the 
operative position shown in Fig. 3, wherein 
it is disposed in the path of travel of the 
clutch pin, the clutch pin as the shaft re 
volves will be withdrawn from the socket 
in the fly wheel by, the cam face 89, thus 
effecting the clutch release and simultane 
ously, this clutch pin will be wedged be 
tween the clutch shoe and the yielding stop 
member 98 So that movement of the pin 
and consequently, of the whole press, will 
be yieldingly resisted by a gradually in 
creasing force until the press is brought 
positively but gently to rest. 
The blanks 25 after having been lifted 

from the magazine and transferred into the 
feed channel 28 in the manner previously 
described, are fed longitudinally forward 
by a step by step movement between the dies 
so that an article is stamped out at each 
reciprocation of the upper die in the usual 
manner. During its approach to the die, 
he blank is guided and held by a guiding 
device 103 fully described in my prior 
patent before mentioned, and after the 
blank has been completely used up, the scrap 
is thrown out by a throw-out lever 104 
equipped with a finger 105, said lever being 
actuated from an arm 106, all in the usual 
Ilaher. 
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The mechanism for feeding the blanks 
along the feed channel to the dies consists 
primarily of a reciprocatory feed bar 
equipped with a plurality of feed dogs 
which advance the blanks by a step by step 
movement. 

Referring to Figs. 1, 6 and 11 to 13 in 
clusive, reference character 106 indicates the 
channel or groove in which the feed bar 
reciprocates. A cross head 107 adapted to 
reciprocate in suitable guide-ways 108 be 
neath the feed bar channel is connected to 
the upper member 109 of the feed bar by 
means of a pin 111 which when removed to 
disengage the feed bar from the cross head 
enables the feed bar to be withdrawn bodily 
from its guide channel. The cross head is 
reciprocated by means of a link 112 con 
nected to an arm 113 of a beli crank lever, 
the other arm 114 of which is connected by 
'a link 115 with the crank pin 116 carried 
by the main shaft 17 so that upon each revo 
lution of this shaft, a complete reciproca 
tory stroke of the feed bar will be per 
formed. 

Instead of employing a solid feed bar as 
has heretofore been customary, I have de 
vised a feed bar consisting of two members. 
namely, an upper member 109 and a lower 
member 117. These members are yieldingly 
locked together in the position shown in Fig. 
12 by a plurality of spring pressed latch 
members 118 carried by the lower member 
and adapted to seat in correspondingly 
shaped depressions 119 formed in the op 
posed face of the member 109. Upon one 
side of the member 109, I have pivoted a 
plurality of feed dogs 121, which project 
above the feed bar in position to engage the 
rear edge of a blank in the feed channel so 
that upgn each reciprocation of the feed bar, 
the blank will be fed forward the distance 
between two adjacent dogs. Each dog is 
provided beneath the member 109 with a 
somewhat arcuately shaped opening 122, in 
which is disposed a pin 123 fixed to and 
projecting laterally from the feed bar mem 
ber 117. So long as no abnormal resistance 
is offered to the step by step feeding move 
ments of the blanks toward the dies, the 
feed bar will operate with its parts rela 
tively disposed as shown in Fig. 12. Should 
an abnormal resistance to the feeding move. 
ment of the blank be encountered, however, 
the strain or backward pressure exerted 
upon the particular dog which is perform 
ing the feeding operation, will cause this 
dog to Swing in a counter clockwise direc 
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tion upon its pivot, thus causing a relative 
longitudinal movement between the feed bar 
members 109 and 117 sufficient to cause the 
latch members 118 to be disengaged from 
their depressions 119 and engaged in de 
pressions 124. This relative movement be 
tween the members 109 and 117 of the feed 

by the transferring devices. 
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bar is utilized to bring the machine to a 
stop, by means of mechanism which will now 
be described. 

Projecting downwardly troin the member 
117 is a pin 125 and in the path of this 
pin, mounted upon an adjustable bracket 
126 attached to the inachine fraine, is a 
beli crank lever 127, pivoted to the bracket 
126 at 128. The short arm of this bell 
crank leyer is connected with a link 129. 
This link carries at its lover end a pin 
13t which upward movement of the link. 
is adapted to swing upwardly an arin 132 
fixed upon the rock shaft 94 upon the other 
end of which is mounted the hand lever 93. 
it will be obvious that upon rocking move 
ment of the rock shaft, 94 in a counter clock 
wise direction, the clutch shoe will be moved 
upwardly in to the path of the clutch pin, 
thereby stopping the press. 
When the feed bar is operating normally, 

the pin 125 upon the feeding stroke of the 
feed bar does not travel far enough to 
contact with the bell crank lever 127 but 
when the member 117 carrying the pin 125 
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is slid forwardly relatively to the member 
109 as the result of excessive resistance 
offered to the movement of one of the feed 
dogs as previously explained, the pin 125 
engages the bell crank lever as the feed 
bar noves forwardly and rocks this lever, 
thereby rocking the shaft 94 and stopping 
the press in the manner explained. Upon 
return movement of the feed bar, the parts 
109 and 117 will be restored to normal posi 
tion. 
The last feed dog 133 on the feed bar is 

longer than the others as will be apparent 
rom Fig. 12 and its purpose is to move 

the blank farther on its last feeding stroke 
so that it will be out of the Way of the . 
next blank inserted into the feed channel 

The bottom 
wall 134 is vertically adjustable by means 
of screw bolts 135 (Fig. 6) to accommodate 
the machine to blanks of various widths. 

it is believed that my invention, its mode 
of operation and many of its inherent ad 
vantages will be readily understood and 
appreciated from the foregoing without 
further description and while I have shown 
and described a preferred embodiment of 
the invention, it should be manifest that 
various changes in the size, shape, propor 
tion and arrangement of the parts disclosed 
may be resorted to without departing from 
the essence of the invention as set forth 
in the appended claims. 

A claim: 
1. In a machine of the class described, 

the combination of a plurality of suction 
cups adapted to engage a sheet of material, 
means for reciprocating said cups, means 
for applying Suction to the cups, means for 
shutting off the suction to the cups during 
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their downstroke, means for stripping a 
sheet from the cups as they approach the 
upper limit of their movement ; and for 
holding said sheet in position, and means 
for transferring, said, sheet edgewise from 
said holding means. 

2. In a machine of the character de 
scribed, the combination of a magazine for 
supporting a stack of blanks, a plurality of 
reciprocatory suction cups, a vacuum line 
including a stationary pipe and a flexible 
hose connected with all of said cups, means 
for simultaneously reciprocating said cups 
toward and from said magazine, vacuum 
controlling means interposed in said pipe, 
movable.mechanism for operating said vac 
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uum controlling means in timed relation to 
the movement of the cups to thereby cause 
vacuum to be admitted to all of said cups 
simultaneously at the lower limit of their 
travel and to be relieved simultaneously on 
all of said cups at the upper limit of their travel, transferring devices reciprocable 
transversely to the path of travel of said 
cups, and means for reciprocating said de 
vices in predetermined timed relation with 
respect; to the movements of the cups where 
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by a blank lifted from the magazine is 
transferred laterally from the path of 
movement of said cups. 

WILLIAM CAMERON. 


