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ABSTRACT OF THE DISCLOSURE 

A forming press in which the forming elements are 
driven by a crank and connecting rod. The connecting 
rod is directly driven in a forming stroke by a. crank and 
subsequently operates a lifting cam carried on the same 
drive shaft. The crank acts through a bearing or slide 
to impart the driving force to the forming elements. 

This invention relates to presses, and more particularly 
relates to machines of the type adapted to operate upon 
and form workpieces with a plurality of aligned plungers. 

Machines of the type to which this invention pertains 
may generally be referred to as transfer presses and in 
dependent cam operated presses, and generally comprise a 
plurality of plungers extending vertically in side-by-side 
aligned relation each carrying a forming tool adapted to 
act upon workpieces successively moved along the 
punches. In an independent cam operated press each 
plunger and the forming tool carried there'by is generally 
operated by an individual one of a plurality of cams 
mounted on a drive shaft rotatably mounted above the 
plungers. In such machines, there is associated with each 
plunger a driving cam to drive the plunger downwardly 
on the vworkpiece, and a lifting cam to lift the plunger 
away from the workpiece. The invention may also be 
embodied in the type of machine referred to as a transfer 
press in which all of the plungers are carried in a ram 
which is driven downwardly by a driving cam, and raised 
by a lifting cam. In these types of machines the lifting, 
and particularly the driving cam, operate upon a cam 
follower to drive and lift the plungers. 
The present invention provides a new and improved 

drive arrangement for machines of the type described 
which permits application of higher forming pressures to 
the plungers. This is achieved by utilizing a drive mecha 
nism in which a crank provides the driving and forming 
force for the plungers. This arrangement permits higher 
forming loads without increasing the size or decreasing 
the life of the cams or followers. 

Brie?y stated, in one form of the invention, the drive 
shaft is formed with cranks. A bearing means is mounted 
to the cranks and is slidably received within a collar at one 
end of a connecting rod. On the driving stroke the form 
ing force applied to the plungers is almost entirely applied 
by the crank. This construction eliminates driving cams 
and cam followers and further provides a more positively 
connected drive arrangement so that there is a direct con 
nection between the plunger driving element and the drive 
shaft. 
Accordingly, it is an object of this invention to provide 

a new and improved drive and lifting arrangement for 
devices of the type described. 
Another object of this invention is to provide a new 

and improved crank and connecting rod drive for plungers 
in machines of the type described. 
A further object of this invention is to provide a drive 

and lifting arrangement for a device of the type described 
which permits increases in capacity without increase in the 
size of the cams or reduction in the useful life thereof. 
The features of the invention which are believed to be 

novel are set forth with particularity and distinctly claimed 
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2 
in the concluding portion of this speci?cation. The inven 
tion, however, both as to its operation and organization 
together with further objects and advantages thereof may 
best be appreciated by reference to the following detailed 
description taken in conjunction with the drawings, 
wherein: 

FIG. 1 is a front elevation of an independent cam 
operated press which embodies the invention; 
FIG. 2 is a sectional view seen in the plane of lines 

2-—-2 of FIG. 1; 
FIG. 3 is an enlarged view of the mechanism of FIG. 

2 showing the mechanism in a plunger lifting position; 
FIG. 4 is a view similar to FIG. 3 but showing the 

mechanism in a plunger driving position; 
FIG. 5 is a front elevation of a transfer press embody 

ing the invention; 
FIG. 6 is a sectional view seen in the plane of lines 

6——6 of FIG. 5; 
FIG. 7 is an enlarged view of a portion of the mecha 

nism of FIG. 6; 
FIG. 8 is a sectional view seen in the plane of lines 

8—8 of FIG. 7; and 
FIG. 9 graphically represents the movement of the 

mechanism of FIGS. 6 and 7. 
An independent cam operated press embodying the in 

vention is generally indicated by the reference numeral 
10 which comprises spaced upright side frame members 11 
and 12 with a horizontal die bed 13 and an upper cross 
frame member 14, a plurality of plungers 15 are vertical 
ly slidable in cross frame members 16 and 17 extending 
between side frame members 11 and 12. Each of the 
plungers 15 is adapted to carry a forming tool 18 at its 
lower end to cooperate with die 19 mounted upon die 
bed 13. 
Each of the plungers is independently operated by a 

drive and lifting assembly 20, hereinafter more fully de 
scribed. Such drive and lifting assemblies are each 
mounted to a shaft 21 driven by means of a pulley 22 
from a motor 23. Shaft 21 is rotatably supported in side 
frame members 11 and 12 and at the end thereof carries 
a bevel gear 24 in meshing engagement with bevel gear 
25 on a shaft 26. Shaft 26 at the lower end thereof carries 
a bevel gear 27 meshing with bevel gear 28 on shaft 29 
which is rotatably carried by supports 30‘. Shaft 29 fur 
ther includes thereon cams 31 which engage ejection pins 
32 at each station to eject workpieces from the dies 19 
on die block 13. 

Shaft 21 is formed with eccentric cranks 33 thereon 
to which are mounted the driving and lifting assemblies 
20. An arm 34 is associated with each plunger 15 and 
is, in turn, secured to a lifter rod 35. A second arm 36 
is secured to the lifter rod 35 in spaced relation to arm 
34 and is adapted to be engaged by a lifting cam 37 so 
as to lift the plunger 15. As shown in FIG. 3, cam 37 is 
near the uppermost position and through arm 36 and 
lifting rod 35 has lifted arm 34 and plunger 15. The 
uppermost portion 39 of plunger 15 is secured in arm 34 
and has an upper bearing surface or shoulder 40 adapted 
to receive a forming blow. Plunger 15 is driven down 
wardly by a ram 41 which is pivotally mountedv to a 
connecting rod 42. Connecting rod 42 includes a collar 
43 formed in two parts which de?ne an inner circular 
track 44 which receives therein the outer periphery of a 
bearing member 45, also formed in two parts. As illus 
trated, bearing 45 is mounted to the crank eccentric to 
the center of bearing 45. Lifting cam 37 may be formed 
integral with crank 33 as shown in FIG. 1, or may be 
separately formed and mounted to the crank in ?xed 
relation to ‘bearing 45 by a key 52. 

In operation, as shaft 21 is rotatably driven, bearing 
45 rotates therewith and rotates within track 44 of collar 
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43. This will impart a reciprocating motion to connecting 
rod 42,,whigh motion is arfunction of the length of crank. . 
33 on shaft 21 and the eccentricity of the center of bear 
ing 45 with respect to the ‘axis of crank 33. With this 
arrangement, the crank applies the driving force to the 
plunger. 
As crank 33 moves toward its bottom center position, 

as shown in FIG. 2, the underside of ram 41 engages sur 
face 40 of plunger 15 and drives it downwardly in a 
forming stroke. Ram 41 includes a pin-like projection 48 
which rides in a bore 49 de?ned in the upper portion of 
plunger 15 and acts as a guide for ram 41 with respect 
to plunger -15. 

In the view shown in FIG. 3, plunger 15 is being raised 
by motion of lifting cam 37. It will ultimately be raised 
until arm 34 is in the position indicated by the broken 
line 51. This lifting motion is fully under the control 
of lifting cam 37 since upward motion of ram 41 under 
control of motion of bearing ‘45 is not restrained in any 
way by plunger 15 or arm 34. This raising motion is a 
function of the contour of lifting cam 37, but cannot 
exceed the eccentricity of ‘bearing 45. . 

In FIG. 4 the shaft 21 has rotated approximately one 
hundred ?fty degrees from the position shown in FIG. 3 
and has rotated approximately sixty degrees through the 
downstroke of plunger 15. As shaft 21 rotates, bearing 
45 rotates therewith within collar 43 and crank 33 drives 
collar 43 and connecting rod 42 downwardly until ram 
41 engages the top surface of plunger 15 and imparts a 
driving and forming force thereto. At this time, arm 34 
and lifter rod 35 move downwardly to the position shown 
in FIG. 2. Thereafter, as the plunger reaches its bottom 
most position, lifting cam 37, upon further rotation of 
shaft 21 engages arm 36 and lifts lifter rod 35, and hence 
plunger 15. 
The invention may also be embodied in other forms 

to obtain the desired motion. A transfer press is an 
apparatus similar to the independent cam operated press 
in that it is utilized for sequentially forming a plurality 
of articles. However, in the transfer press, all of the 
plungers are carried by a large ram and do not operate 
independently. However, the position of each plunger 
with respect to the press may be independently adjusted 
as shown in US. Pat. 3,358,591. The motion of the ram 
may be obtained from the invention as follows. 

In FIG. 5 a transfer press is generally indicated by 
reference numeral 70 and comprises a frame having up 
right side members 71 and 72, and a top cross-member 
73. A die bed 74 carries a plurality of die blocks 75 
thereon. ' 

Slidably mounted between side frame 71 and 72 is a 
ram 76 carrying a plurality of plungers. A cross-bridging 
member 77 carries a plurality of frictional holding devices 
78, one for each of plungers 79. Rotatably supported in 
side frames 71 and 72 and in journal members ‘80 and 81, 
supported from top-cross member 73, is a shaft 82. Shaft 
82 is driven from a motor 83 mounted to the frame of 
press 70 through a pulley 84 on the shaft of motor 83, a 
belt 85, and a pulley ‘86 mounted to shaft 82. A pair of 
connecting rods 87 and 88 are pivotally connected to ram 
76 about large pins 89 and 90, respectively, carried by 
ram 76. The connecting rods 87 and 88 are connected at 
their other end to lifting and driving mechanisms 91 and 
91a, respectively. 
As more clearly shown in FIG. 6 each of plungers 79 

receives therein a threaded stud or shaft 92 which passes 
through an annular nut 93 threadably received in the 
upper portion of ram 76. Shaft 92 is further threaded 
at the other end thereof into a lifter rod 94 which is‘ 
received in a frictional holding device 78. Lifter rods 94 
are normally held in frictional devices 78 and move 
therein only when motion is imparted to the lifter rod or 
plunger by the motion of ram 76. Accordingly, with this 
arrangement the vertical position of nut 93 determines 
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the travel of plunger 79. In operation, when ram 76 is 
...-1driven.v downwardlythe under surface of nut ‘93abuts 
the upper surface of plunger 79 and through ram 76 
applies a forming force thereto. 

Therefore, the upstroke lash or clearance between the 
upper surface of nut 93 and the lower surface of lifter 
rod 94 may be adjusted by varying the position of lifter 
rod 94 on shaft 92. To adjust the plungers and thereby 
predetermine the bottom position of the plungers actuated 
thereby, nut 93 maybe threadably advanced or backed 
off with respect to the depth of the recess in which it is 
received in ram 76. It will be apparent that the deeper the 
nut is inserted into the recess the lower will be the bottom 
position of the punch or tool carried by the plunger. 
Means are provided for insuring only linear motion of 

each of the plungers 79 in ram 76. Each of the plungers 
receives therein a headed bolt 95 which further provides 
a seat for a bushing-like member 96 disposed between the 
head of bolt 95 and the seat therefor 97 on plunger 79. 
A bearing element 98 is disposed around bushing 96 and 
slides in a channel 99 defined in a guide member 100 
associated with each plunger 79. This arrangement pre 
vents any turning motion of the plungers and maintains 
the plungers and any tool thereon in predetermined align 
ment with the associated die block 75. 

Shaft 82 has cranks 101 and 102 about which are 
mounted a slide or hearing 103 (FIG. 7) which recipro 
cates in guides 104, 105 in the head 106 each of connect 
ing rods 87 and‘ 88. Bearing 103 is received in an open 
ing de?ned by guides 104, 105 on upper. wall and a 
lower bearing surface 117. The opening and guides are 
defined in a head or collar 106 which includes a member 
107 secured to one side thereof as by bolts 108 and 
de?ning guide 105‘ for bearing 103. 
Mounted atop collar 106 is a block 109 carrying a 

shaft 110 upon which are mounted cam followers 111 
and 112. Mounted about portions 113 and 114 (FIG. 5) 
of the throws of crank 102 are lifting cams 115 and 116, 
respectively. 
The lifting cams 115 and 116 upon rotation thereof 

act upon the cam followers .111 and 112 to lift rod 87 
and, hence, ram 76, after the ram has been driven down 
wardly. 

_ In operation, as shaft 82 is rotated it will drive bear 
ing 103 through cranks 101 and 102 downwardly against 
surface 117 to the forming position shown in FIG. 6 
and a tool and holder 118 therefor coacts with die block 
75. Thereafter, upon continued rotation of shaft '82 the 
lifting cams 115 and 116‘ engage cam followers 111 and 
112 and raise rods 87 and 88 and‘, hence, ram 76. On 
the downstroke, when bearing 103 bottoms on the lower 
surface 117 it imparts a downward driving force to con 
necting rod 87 and, hence, ram 76. This operation may 
be more fully understood by reference to FIG. 9. 

FIG. 9' graphically illustrates the relation of the stroke 
of crank 102 to the stroke of cams 11-1 and 112. The 
vertical movement of the crank through 360 degrees of 
rotation thereof is sinusoidal with respect to rotation of 

' the crank with a peak-to-peak amplitude of approximately 
seven and one-half inches. On the downstroke, cams 111 
and 112 dwell until approximately sixty degrees of rota 
tion, from top dead center. At approximately 80 degrees, 
bearing 103‘ engages surface 117 and forces connecting 
rod 87 downwardly. Motion of the cam 1.15 is made to 
follow that of crank 101 until about .240 degrees of 
rotation. From 180 degrees lifting of connecting rod 87 
is accomplished directly by carns 115 and 116. At ap 
proximately 240 degrees, cams 115 and_116\ are pro 
grammed to dwell whereupon rotation of crank 101 
draws bearing 103 upward between guides 104 and 105 
and out of contact with surface 117. Connecting rod 87 
at this point is controlled solely by cams 115 and 116. 
In FIG. 9 the vertical distance between the full line and 
the broken line represents the distance between bearing 



3,605,479 
103 and surface 117 at any degree of’ rotation of crank 
101. 

Accordingly, it is seen that in the forming stroke the 
connecting rod is driven by the crank and in the lifting 
stroke the connecting rod is driven by the cams. 

If plotted, the movement of the ram 41 to arm 34 
with respect to crank 33 in the press of FIGS. l-4 would 
exhibit a similar relationship. 

Accordingly, it is apparent that in both presses the 
forming members are directly driven in the forming 
strokes by the cranks and thereafter the lifting cam comes 
into direct operation. These mechanisms allow the ap 
plication of higher forming forces, elimination of a driv 
ing cam, and prolong the life of the lifting cams. 

Accordingly, the objects of the invention set forth as 
well as those made apparent from the foregoing dis 
closure are efficiently attained. While a preferred embodi 
ment of the invention has been set forth for purposes of 
disclosure, modi?cations thereto as well as other embodi~ 
ments which do not depart from the spirit and scope of 
the invention may occur to others skilled in the art. 
accordingly, the appended claims are intended to cover 
all embodiments of the invention and modi?cations of 
the disclosed embodiments which do not depart from the 
spirit and scope of the invention. 
What is claimed is: 
1. In a forming press including a frame, guide means, 

a linearly reciprocating plunger in said guide means, a 
die bed positioned below said plunger, a drive shaft rotat 
ably mounted in said frame above said bed, said drive 
shaft having a crank thereon, a connecting rod actuated 
by said crank to impart a forming force to said plunger, 
bearing means mounted to said crank for rotation there 
with, said bearing means having a circular periphery, said 
connecting rod including a collar having a circular guide 
receiving said bearing for rotation therein so that upon 
rotation of said crank said bearing means rotates within 
said collar and imparts motion of said crank to said con 
necting rod, and means pivotally mounted to said con~ 
necting rod arranged to impart a driving force to said 
plunger. 

2. In a forming press including a frame, a vertically 
reciprocal plunger, a die bed positioned below said 
plunger, a drive shaft rotatably mounted in said frame 
above said bed, said drive shaft ‘having a crank thereon, 
a connecting rod actuated by said crank to impart a form 
ing force to said plunger, bearing means mounted to said 
crank for rotation therewith, said bearing means having 
a. circular periphery, said connecting rod including a 
collar having a circular guide receiving said bearing for 
rotation therein so that upon rotation of said crank said 
bearing means rotates within said collar and imparts 
motion of said crank to said connecting rod, a ram on 
said connecting rod, and a bearing surface on said plunger 
adapted to be contacted by said ram. 

3. The press of claim 2 further including a rod movable 
vertically in said frame, a ?rst arm on said rod connected 
to said plunger, said ram being pivotally connected to 
said connecting rod and arranged to engage the top‘ of said 
plunger and impart a forming force thereto. 

4. The press of claim 2 wherein said plunger has a 
vertical bore de?ned therein and said ram includes a 
projecting pin received in said bore. 

5. The press of ‘claim 1 further including a rod verti 
cally movable in said frame, a ?rst arm connected to 
said rod and said plunger, a second arm connected to 
said rod and overlying said drive shaft, and a lifting 
cam on said drive shaft adapted to contact said second 
arm and lift said second arm and rod. 

6. The press of claim 5 wherein said cam is mounted 
on said crank. 

7. The press of claim 6 wherein said cam is integrally 
formed with said bearing member. 

8. The press of claim 5, said cam is so contoured and 
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6 
said crank is so dimensioned that said ram is lifted a 
greater distance than the distance said ram drives said 
plunger. 

9. The press of claim 1 wherein said bearing member 
is mounted to said crank eccentric to the center thereof. 

10. The press of claim 5 wherein said ?rst arm includes 
a well therein adapted to receive said ram. 

11. In a forming press including a vertically reciprocal 
forming member, a die bed positioned below said form 
ing member adapted to receive workpieces for forming, 
a horizontal drive shaft supported in said frame, said 
drive shaft having a crank thereon, a connecting rod 
actuated by said crank to impart a forming force to said 
forming member, bearing means mounted to said crank 
for movement therewith, said connecting rod having guide 
means receiving said bearing means for movement therein 
so that upon rotation of said crank said bearing means 
moves within said guide means and imparts motion of 
said crank to said connecting rod, a lifting arm con 
structed and arranged to lift said forming member, and 
a lifting cam mounted to said crank for rotation there 
with to lift said forming member through said arm. 

12. In a forming press including a frame, a vertically 
reciprocal forming member, a die bed positioned below 
said forming member, a drive shaft rotatably mounted in 
said frame, said drive shaft having a crank thereon, a 
connecting rod actuated by said crank to impart a form 
ing force to said forming member, a bearing member 
rotatably mounted to said crank, said connecting rod 
including means de?ning a guide for said bearing means 
for movement ‘within said connecting rod so that upon 
rotation of said crank said bearing means moves within 
said guide means and imparts motion of said crank to 
said connecting rod, a lifting cam carried by said drive 
shaft, and a cam follower carried by said connecting rod 
and adapted to be engaged by said cam to lift said con 
necting rod and said forming member. 

13. The press of claim 12 wherein said forming mem 
ber is a ram carrying a plurality of aligned plungers and 
two of said connecting rods are pivotally connected to 
said ram. 

14. The press of claim .12 wherein said bearing mem 
ber is linearly movable in said guides, said guide means 
including a bearing surface adapted to be engaged by 
said bearing member. 

15. The press of claim 12 wherein a rectangular shaped 
opening is de?ned in the upper end of said connecting 
rod, said opening being de?ned by parallel guides, a 
bottom bearing surface and an upper wall, said bearing 
member being movable linearly on said parallel guides. 
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