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TRIPLE ACTION REC PROCATING CROWN 
PRESS 

Philo H. Danly, Hinsdale, and Wasil Georgeff, La. 
Grange Park, ii., assignors to Danly Machine 
Specialties, Inc., Chicago, Ill., a corporation of 
Illinois 

Application July 22, 1950, Serial No. 175,423 
(C. 3-38) 2 Clains. 

1. 
Our invention relates to triple action recipro 

cating Crown presses, and more particularly to a 
triple action press of improved construction in 
which a greatly increased output of work may be 
obtained. 
In the triple action presses of the prior art, for 

a given depth of draw a stroke for the inner 
Slide more than twice the depth must be used. 
The third action requires a much larger stroke 
than employed for the inner slide. For example, 
for a tWelve-inch draw in a conventional triple 
action press the third action must move through 
an amplitude of forty inches. In the instant in 
vention. We are enabled to get a twelve-inch effec 
tive draw with only a sixteen-inch motion for 
the third action. Then, too, the blank holder in 
the prior triple action presses has been con 
Strained to move through a considerably large 
amplitude with respect to the depth of the draw. 
The necessity for moving the blank holder, the 
inner slide and the third action slide through 
large amplitudes has seriously reduced the quan 
tity of work which can be performed by the press. 
The amount of work cannot be increased by 
Speeding the notion of the parts. For average 
Steels, a draw of sixty feet per minute is a limit 
ing Speed. If it is attempted to exceed this speed 
the metal will tear and imperfect Work results. 
The Speed of draw, therefore, being limited, the 
length of time to traverse the comparatively large 
amplitudes of motion of the slides which is neces 
Sary in a triple action press of conventional de 
Sign circunscribes the number of strokes Which 
the press nay perform in a given length of time. 
In a conventional triple action press, for example, 
a maximum of four strokes per minute cannot be 
exceeded without arriving at a speed of draw in 
eXcess of sixty feet per minute. Accordingly, the 
rate of Work which can be performed by a given 
preSS is greatly reduced. If large production is 
required, it has been necessary to instal an in 
creased number of triple action presses. This 
necessitates not only a large capital investment in 
the presses themselves, but also requires factory 
Space, which must be built and maintained. 
In conventional triple action presses the draw 

starts at a time when the slides are moving at 
Substantially their greatest speed, which speed is 
reduced toward the end of the draw. This arises 
from the fact that the parts are usually moved 
by cranks or eccentrics in simple harmonic mo 
tion in which the deflection in amplitude proceeds 
at the slowest rate at the bottom dead centre. 
The speed at which the press can be run is there 
fore further limited since the initial speed acts 
as the initing factor. 
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One object of our invention is to provide a, 

triple action press having a reciprocating crown, 
which Crown carries the blank holder. 
Another object of our invention is to provide 

a triple action preSS in which the number of 
strokes in a given period of time may be substan 
tially doubled, thus giving a press capable of pro 
ducing a greater rate of Work. 
Another object of our invention is to provide a, 

triple action press in which the draw for the 
inner side starts at a, SOW Speed and is then in 
creased in velocity, thus minimizing the tendency 
to tear. 
Another object of our invention is to provide a, 

third action which may perform a number of 
strokes to One stroke of the inner Slide and blank 
holder. 
Other and further objects of our invention will 

appear from the following description. 
In general our invention contemplates the pro 

Vision of a press frame having a crown mounted 
for reciprocating movement and supported by a 
plurality of rods. The crown carries the blank 
holder for movement therewith and the inner 
slide for movement relative thereto. The driving 
means for the inner Slide are mounted. On the 
crown and are adapted to actuate the inner slide 
with respect to the crown. The third action is 
driven by an independent prime mover in simple 
harmonic motion. A toggle linkage is adapted to 
be driven from the third action prime mover 
through a suitable gear train such that the third 
action will perform a number of reciprocations 
to one reciprocation of the crown, depending upon 
the particular gear ratio between the drive for 
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the third action and the drive for the crown with 
respect to the prime mover. In the employment 
of the invention described herein this ratio Will be 
two to one, that is, the third action will perform 
two cycles while the crown and blank holder per 
form one cycle. The toggle linkage is such that 
the blank holder will move downwardly and then 
dwell the time in which the inner slide performs 
its work. The inner slide is driven by a toggle 
linkage which will also dwell at the botton of 
its Stroke during the period of dwell of the blank 
holder Such that while both the inner side and 
blank holder are dwelling, the third action can 
perform its work. The inner slide is controlled by 
a clutch which is engaged so that the inner slide 
will perform its work while the blank holder is 
dwelling. The third action is driven by a pinion 
which is splined to the drive shaft. The pinion 
may be disengaged so that the third action may 
be idle while the Crown is being reciprocated, thus 
converting a triple action press into a double 
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action press. The phase of the third action may 
be readily varied by rotating the drive shaft with 
the drive pinion for the third action disconnected 
from the third action drive. If desired, advan 
tage may be taken of the multiple Starokes. Of the 
third action with respect to the inner slide and 
blank holder by using the third action as a, knock 
Out. A change in phase of the third action may 
be employed when it is desired to vary the length 
of the third action draw. 

In the accompanying drawings which torm 
part of the instant Specification, and Which are 
to be read in conjunction thereWith and in which 
like reference numerals are used to indicate.like 
parts in the various views: 

Figure 1 is a sectional elevation. With parts 
broken away of a triple action reciprocating 
Crown press containing one embodiment of our 
invention. 

Figure 2 is a sectional view taken along the 
line 2-2 of Figure 1. 

Figure 3 is a sectional plan view, taken along the 
line 3-3 of Figure 1. 

Figure 4 is a graph showing the curves of 
motion of the inner slide, the blank holder and 
the third action for an illustrative eighteen-inch 
effective draw for the inner Slide and a twelve 
inch effective diaW for the third action. 

Figure 5 is a diagrammatic view showing the 
means for controlling the engagement and dis 
engagement of the clutch Which controls the 
inner Side. 
More particularly referring to the drawings, 

a press frame 9 may be of any Suitable type and 
may be made of Steel plates Welded together and 
formed with a bed 2. The frame O also car 
ries members shown in Figure 2. Which Sup 
port the press from a suitable foundation (not 
shown). A motor (not shown) drives a fly 
Wheel. f6 adapted to be clutched to a shaft 8 by 
any Suitable clutch known to the art. The Shaft 
8 carries a pinion 2. Which meshes with a gear 

22. Carried by a shaft 24 adjacent, the bottom of 
the preSS. The shaft 24 carries, a pair of pinions 
26 which mesh with a pair of gears 28 carried 
by and Secured to a pair of crankshafts 30. The 
Shaft 24 also carries, a pair of pinions 32 se 
cured thereto for rotation therewith. These 
pinions engage a pair of eccentric gears. 34. The 
pinion 32 is secured to the shaft 24 by means 
of Splines so that the pinion may be moved axial 
ly of the shaft to disengage it from eccentric 
gear 34. This permits the third action to be 
disconnected and also permits various phase re 
lations to be achieved between the third action 
and the action of the blank holder. As can be 
Seen by a reference to Figure 1, each eccentric 
gear 34 is formed integrally with an eccentric 
36 which coacts with respective pitmans, 38. The 
pitmans are connected to the third action slide 
40, which is mounted for reciprocation in the 
frame to below the bed 2. Connection of the 
pitmans to the slide 4) is made through screws 
42 and adjustable nuts A4, through which the 
third action slide 48 may be adjusted in setting 
up the Work with different dies. The ratio of 
gear 34 to pinion 32 is such with respect to the 
ratio of pinion 26 to gear 28 that gear 34 will 
rotate twice as fast as gear 28. Each of the 
Cranks 46 is secured to each of the gears 28 so 
that each of the cranks 48 will rotate with each of 
the gears. In the construction shown, the crank 
46 Will revolve, once while the eccentric 36 will 
revolve twice. It is to be understood, of course, 
that any set of gear ratios may be adopted to 
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4. 
control the speed of rotation of the eccentric 36 
with respect to the Speed of rotation of the Crank 
A6. The crankpin 48 is connected by connecting 
rod 50 to a lower reciprocating head 52 by means 
of a pin-5i. The head 52, is mounted for recipro 
cation in a pair of guideways 56, it being under 
stood that there is a head 52 on the right Side 
of the press corresponding to the head 52 on the 
left side of the press. For purposes of conven 
ience we will describe the construction. With re 
Spect to one side of the press, it being under 
stood that the construction is symmetrical and 
that there is a duplication of parts on the right 
side of the press. For example, the pair of rocker 
shafts 60 which are carried by the left side of the 
frame of the press find their Counterparts on 
the right side of the press. The rocker shafts 
60 carry a pair of arms 62 secured thereto for 
rotation therewith. A pair of links 64 have their 
upper ends pivotally connected to the head 52 
by means of pins 66. The lower ends of links 
64 are pivotally connected to the ends of arms 
62 by means of pins 68. Link 64, and arm 62 
form a toggle linkage. Each of the shafts 60 
has Secured thereto for rotation thereWith a 
crankarm 70, the end of which is connected to 
an upper head 2 by means of a pair of connect 
ing rods 4. The upper end of each connect 
ing rod 74 is pivotally Secured to the upper head 
72 by means of pins 76. The lower end of each 
connecting rod 74 is pivotally, connected to the 
end of the crank 70 by means of pins 78. The 
connecting rod T4 and the crank 0 form a toggle 
linkage. Each upper head 2 is connected by a 
pair of crown rods 80 to the Crown 82. The 
upper ends of the rods 80 are attached through 
adjustable nuts Contained in housings, 84. Power 
driven Worms 86 are adapted to rotate the nuts 
to adjust the Crown 82. With respect to the heads 
2. The lower ends of the rods 80 are secured to 
the head 72 by means of coupling members. 88, as 
can readily be seen by reference to Figure 2. 
The crown is thus supported by four rods and 
is Constrained to move With these rods. The 
Weight of the crown and associate parts is 
Counter-balanced by air cylinders 90 so as to re 
lieve the rods of their compressional load and 
enable the rods to act in tension. The crown 
Supports the blank holder ring 92, which moves 
With the croWn. The crown also supports the 
drive for the inner slide 94, which moves rela 
tive to the blank holder and to the crown when 
ever, driven by its drive. 
Referring now to Figure 2, a motor support 

bracket 96 carries a motor 98 from the crown. 
The motor drives a flywheel OO by means of a 
plurality of V-belts O2. A shaft 04 is adapted to 
be clutched to the flywheel by means of a clutch 
mechanism contained within clutch casing O6 
and to be braked to the press frame When the 
clutch is released by a brake contained within 
housing 08. The clutch may be controlled in 
any manner known to the art. For example, as 
ShoWn in Figure 5, a controlling cam 3 is se 
Cured to Shaft 30 for rotation therewith. A foll 
lower lever 33 carries a follower 35 which is 
adapted to be raised by engagement with the 
elevated cam surface 37. Whenever the follower 
35 is lifted, the circuit across conductors 39 and 
4. Will be closed to operate a control solenoid, as 
is well known in the art, to cause the clutch to 
engage and the brake simultaneously to be re 
leased. Whenever the circuit across conductors 
39 and 4 is opened the brake will be set and 
the clutch will be released. The timing of the 

as 
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Setting of the clutch and the releasing of the 
brake driven by the flywheel OO is shown in 
Figure 4. Referring now to Figure 1, the shaft 
f04 carries a pinion if 0 which engages a gear 
Wheel 2 carried by shaft 4. The gear wheel 

2 meshes with a gear wheel 6 carried by a 
shaft 8. The shaft 4 carries a pinion 20 
which meshes with an eccentric gear 22, while 
the shaft 8 carries a pinion 24 which meshes 
With a similar eccentric gear 26. A rocker shaft 
28 is mounted on the crown and carries a pair 
of Cranks 30 and 32. A rocker shaft 34 similar 
to rocker shaft 28 is carried by the right side of 
the Crown and this rocker shaft carries a pair of 
Cranks 36 and 38 secured to the rocker shaft 
34 for rotation therewith. A pitman 40 is con 
nected to the end of crank 30 and a correspond 
ing pitman 42 is connected to the end of crank 
36. The arrangement is such that the rotation 

of the eccentric gear 22 will rock the crank 30 
and hence rocker shaft 28 while the rotation 
of eccentric gear 26 will rock the rocker shaft 
34 through pitman 42 and crank 36. Since the 
Construction of the right-hand of the press is 
Symmetrical With that on the left, except that the 
rocker shafts will rock in opposite directions of 
rotation simultaneously due to the fact that gear 
26 is driven oppositely from gear 22, we will 
describe only the left-hand side of the press for 
purposes of convenience, it being understood that 
the Same construction and the same action are 
found at the right-hand side of the press as 
Viewed in Figure 1. As the rocker. Shaft 28 Oscil 
lates it will oscillate the crank 32. A shaft, 50 
Supports a, bell Crank 52 having an upper arm 
54 and a lower arm 56. The upper arm 54 of 
the bell crank E 52 is connected by link 58 to the 
end of crank 32. The lower arm 56 of the bel 
Crank is connected by a link 60 to the inner slide 
94 through an adjustable nut 62. Rotation of 
the nuts f62 serves to adjust the position of the 
inner Slide. It will be observed that the link 58 
forms a, toggle linkage with the crank 32 and 
the link 58 forms a toggle linkage with the arm 
54 of the bell crank. Similarly, the arm. 56 of 

the bell crank forms a toggle linkage with the 
link 60. It will be seen that between pitman 
40 and the link 60 we have interposed three 

toggle linkages. When any one of these toggle 
linkages forms a straight angle there will be no 
motion of the inner side for the instant. It is in 
this manner we obtain the dwell of the inner 
Slide to permit the third action to do its work 
while the inner slide is dwelling. The phasing of 
the motions is such that the linkages will arrive 
in the vicinity of straight angles at substan 
tially the same time. The period of dwell is really 
a Slight OScillatory novernent of very Small ann 
plitude caused by the linkages oscillating in the 
vicinity of straight angles during the period of 
dwell. This movement is in the order of a few 
thousandths of an inch and well within the elon 
gation of the crown rods 80. Accordingly, during 
the period of dwell the inner Slide. Will rest against 
the work while the third action operates, as will 
be pointed out more fully hereinafter. - 

Referring now to Figure 2, it will be observed 
that there are a pair of toggle linkages interposed 
between the lower head 52 and the crown. These 
toggle linkages are SO phased as to arrive in the 
vicinity of positions of small amplitudes of mo 
tion at Substantially the same time SO that the 
Slight Oscillation produced by One or the other of 
the toggle linkages Will be within the amplitude 
of elongation of the rods 80 causing the blank 

10 

5 

20 

25 

6 
holder to dwell as it reaches the bottom of its 
Stroke. When the lower head 52 moves down 
Wardly, the arm 62 will move to substantially ver 
tical position at about the time when the link 64 
is Substantially horizontal. At this point the no 
tion of the head will produce a substantially 
negligible rotation of the rocker shaft 69 due to 
the fact that in the vicinity of 0° a variation of 
the angle will produce substantially no change 
in the length of the cosine. When the arm 62 
is Substantially vertical, the crank arm 70 will 
likewise be substantially vertical and form a 0° 
angle With its coacting connecting rod 74. AC 
COrdingly, the Slight, OScillation of the rocker 
Shaft 60 Will produce Substantially no notion of 
the upper head 72 due to the fact that sines of 
Small angles are substantially Zero. 

the Operation of the press can best be under 
stood by reference to Figure 4. When the crown 
is in the uppermost position the third action 
will be adjacent its botton dead center but slight 
ly in advance thereof. When the lower clutch 
is engaged, the flywheel 6 Will drive the pinion 
2 and reciprocate the third action. Slide With 
simple harmonic motion, as shown by the lower 
curve. The amplitude of this motion is to an 
extent of sixteen inches to obtain a tWelve-inch 
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effective draw. Due to the gear ratios between 
pinion 26 and gear 28 and between pinion 32 
and gear 34 the crank 46 will make One rotation 
while the eccentric 36 makes two. As the crank 
46 rotates, the crown and the blank holder Will 
move downwardly rapidly to about eighty de 
grees of motion of the crank 48. The blank 
holder is secured to the crown. So that the blank 
holder curve represents the crown motion. The 
inner slide is likewise carried by the crown and 
Will move with it. Due to the fact that the 
clutch within casing 26 is not engaged, the 
inner Side Will move down Wardly with the blank 
holder in a parallel curve. At about eighty de 
grees of motion the toggle linkages approach 
positions of Small amplitudes of motion and the 
rate of change in notion sharply decreases. 
Shortly after this point the clutch within casing 

6 is engaged and the inner slide is driven 
through its toggle linkages, moving relative to the 
blank holder which is dwelling and finishing its 
Work at about one hundred eighty degrees of 
travel of the crank S. At this point the inner 
slide will dwell along with the blank holder and 
during this period of dwell the third action 
reaches the top of its stroke and does its work. 
During the dwell the blank holder oscillates 
a number of times through a very small ampli 
tude of a maximum of about .003 of an inch, 
which is well Within the elongation of the rods 
80. By altering the phase of pinion 32 with re 
spect to gear 34 the phase of the third action 
with respect to the blank holder may be varied 
so that the third action will reach its upper limit 
of motion at different points of the cycle, de 
pending on the phase adjustment. This phase 
may be shifted so that the third action Will 
reach its maximum after the inner slide has 
done its work and has started upwardly, So that 
the third action may be used as a knockout. By 
disconnecting pinion 32 fron gear 34 the third 
action may be disengaged and the press will act 
as a double action preSS. As Soon as the third 
action starts moving downwardly the blank 
holder Will move upwardly relative to the frane 
of the preSS. The inner Slide Will move upWard 
ly relative to the blank holder so that its upward 
motion is extremely rapid, arriving at its upper 
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portion at the same time that the blank holder 
arrives at its uppermost portion at a point short 
ly after the third action passes its bottom dead 
center. In Figure 4 the actual stroke of 'the 
blank holder is twenty-two inches. The stroke of 
the inner slide is eighteen inches, the inner slide 
having an effective stroke during its entire pe 
riod of traveling, if desired. It will also be ob 
served by reference to Figure 4 that the start of 
the draw of the inner slide is comparatively, slow, 
enabling it to complete its Work at a Compara 
tively high rate of drawing speed without tear 
ing the metal. While the inner slide moves a 
total of forty inches with respect to the bed, it 
moves only eighteen, inches with respect to the 
crown and the crown itself moves only twenty 
two inches, which is the largest amplitude of 
motion of our press. Accordingly, We are en 
abled to operate our triple action press at Sub 
stantially twice the speed of conventional triple 
action presses, in which a much greater ampli 
tude of motion of the parts is required for the 
same depth of draw. In this Way we are en 
abled to increase the output of a press without 
affecting the quality of the Work. 

It will be seen that we have accomplished the 
objects of our invention. 
We have provided a triple action press having 

a reciprocating crown in which the crown car 
ries the blank holder. The Crown also carries 
the inner slide so that the motion of the inner 
slide relative to the bed is the cumulative notion 
of the crown and of the inner slide with respect 
to the CrOWn. 
We have provided a triple action press in 

which the number of strokes in a given period 
of time may be greatly increased, thus giving a 
press capable of producing work at a greater rate. 
We have provided a triple action press in 

which the draw for the inner slide starts at a 
comparatively slow Speed and increases in ve 
locity, thus minimizing the tendency of the 
work to tear during the draw. 
We have provided a triple action press in which 

the third action may perform a number of Strokes 
to one stroke of the inner Slide and blank holder. 
We have provided a triple action press in which 

the blank holder, crown and third action are 
driven from a single prime mover. 

It will be understood that certain features 
and Subcombinations are of utility and may be 
employed Without reference to other features 
and Subcombinations. This is contemplated by 
and is Within the Scope of Our claims. It is fur 
ther obvious that various changes may be made 
in details within the scope of our claims without 
departing from the Spirit of our invention. It is 
therefore to be understood that our invention is 
not to be limited to the specific details shown 
and described. 
Having thus described our invention, what we 

claim is: 
1. A triple action power press including in com 

bination a frame, a crown, means for mounting 
the crown on the frame for reciprocation with 
respect thereto, a blank holder carried by the 
crown for movement therewith, an inner slide 
carried by the crown for reciprocal movement 
with respect thereto, means including a motor 
carried by the crown for reciprocating the inner 
slide, means including a separate motor carried 
by the frame for reciprocating the crown, a third 
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action side: carried by the frame for reciproca 
tion with respect thereto, and means carried by 
the frame for reciprocating the third action slide 
from said separate:motor, in which said: means 
for reciprocating the inner slide includes: an ec 
centric, a gear train between the motor, and the 
eccentric for driving the same, a rocker shaft 
having an arm carried thereby for rotation there 
with, a pitman: extending between the eccentric 
and said rocker shaft: arm forming a first linkage, 
a crank carried by said rocker shaft for rotation 
therewith, a bell crank rotatably supported by 
the crown, a link. extending between said rocker 
shaft crank and one of said bell crank arms form 
ing a second linkage, and a link extending be 
tween the other of said: bell crankarns and Said 
inner slide, the construction being such...that the 
first and Second linkages will arrive at their 'Small 
amplitude of motion positions at substantially the 
same time whereby to cause, the inner slide to 
dwell' at the bottom of its: stroke. 

2. A triple action power press including:in come 
bination, a frame, a crown, means for mounting 
the crown on the frame for reciprocation with 
respect thereto, a blank holder carried by the 
crown for movement therewith, an inner slide 
carried by the crown for reciprocal movement 
with respect thereto, means including a motor 
carried by the crown for reciprocating the inner 
slide, means including a separate motor carried 
by the frame for reciprocating the crown, a third 
action slide carried by the frame for reciproca 
tion with respect thereto, and means carried by 
the frame for reciprocating the third action slide 
from Said separate motor, in which Said, means 
for reciprocating the inner, slide includes an ec 
centric, a gear train between the motor and the 
eccentric for driving the same, a rocker shaft 
having an arm carried thereby for rotation there 
with, a pitman extending between the eccentric 
and said rocker shaft arm forming a first linkage, 
a crank carried by said rocker shaft for rotation 
therewith, a bell crank rotatably. Supported by 
the crown, a link extending between said rocker 
shaft crank and One of Said bell i crank arms 
forming a second linkage, and a link extending 
between the other of said bell crank arms and 
Said inner Slide, the construction being...Such that 
the first and Second linkages will arrive at their 
Small amplitude of notion positions at Substan 
tially the same time whereby "to cause the inner 
slide to dwell at the bottom of its stroke, and 
means for varying the effective length of the link 
attached to the inner slide with respect to the 
COW. 
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