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This invention relates to a toggle lever press. 
It is an object of the invention to increase the 

speed and output of toggle lever presses, to sim 
plify the construction and to reduce the manu 
facturing cost of Such presses. 
Another object of the invention is to facilitate 

the operation of toggle lever presses. 
Another object of the invention is to facilitate 

the ejecting operation. 
Still another object is to provide a simple 

means for adjusting the end positions of the ram. 
With these and further objects in view, we pro 

vide means for effecting the control of the press 
by hydraulic pressure. More particularly, we con 
trol the end positions of the ram, the press table, 
the ejector and the main shaft by hydraulic 
preSSure. 
The invention Will be better understood by ref 

erence to the following detailed description in 
connection with the accompanying drawings 
showing by Way of example and diagrammatically 
an embodiment of our toggle lever press. 

Fig. 1 is an elevation, partly in section, viewed 
in the direction of arrow A in Fig. 2 of a toggle 
lever press having the invention applied thereto. 

Fig. 2 is a side elevation, partly in section, of 
the press shown in Fig. 1. 

Fig. 3 is an elevation of the same press viewed 
in the direction of the arrow B in Fig. 2. 

Fig. 4 is a plan view of the press. 
Fig. 5 is a section online C-D in Fig. 3. 
Fig. 6 is a schematic diagram of the control System. 
Referring now to the drawings in greater de 

tail, and first to Figs. 1 to 5, the press comprises 
a main frame of in which the press, table 22 
is mounted for lateral sliding motion under ac 
tion of a hydraulic System 23, 24, 46, as will be 
hereinafter described. A ram 9 is mounted to 
slide vertically in suitable guides of the main 
frame, under action of a toggle lever system 6, 7, 
8, 0, in the manner known per se. 
The drive of the press will now be described. A 

pulley 2 fast on a shaft 2' is driven from a 
motor with pulley , by a number of cone belts 
3, and in turn drives, through coupling 02, main 
shaft 33, a slipping clutch 05 and gear wheels 
03, and 04, and shaft 4 and a gear wheel 5 

on shaft 45. Mounted on a crank 45 of shaft 45 
is a connecting rod 6 acting upon a toggle lever 
System comprising thrust rods and 8, a sta 
tionary support or abutment 0 and a ram 9 
upon which the pressure of said system is exert 
ed. The support to bears against an adjustable 
wedge member which in turn bears against the 
transverse or bridge portion of the main frame 
O. 
The wedge member is mounted to be mova 

ble in a horizontal direction by a thrust rod 12 
forming part of a piston 13 movable in a cylin 
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der 4 by hydraulic pressure which is fed and 
controlled in the manner which Will be herein 
after described, so as to control the Wertical posi 
tion of the Support 0 which bears against the 
lower inclined face of said wedge member . 
The toggle joint support to is connected, 

through two tension rods f, with a crossbar 6 
which can be acted upon by hydraulic pressure 
in the cylinder 48, through a piston 7 and piston 
rod 49, thus urging the toggle joint Support ?o 
against the wedge face f l and locking the wedge 
member in its adjusted position. The actual 
position of the adjustable wedge member f is 
shown by an indicator 8 consisting of an index 
50 movable on a scale 5 and rotated, through a 
bevel gear 52 fast on the pointer shaft and a 
bevel gear 53 fast on the left hand end of shaft 
9, from a rack 2 fast on the adjustable wedge 
member and engaging a toothed wheel 20 fast 
on the opposite end of shaft 9. In this man 
ner, the lower and upper end positions of the 
ram 9 are controlled, locked and indicated. 
The press table 22 can be horizontally moved 

by means of a hydraulic piston 23 movable in a 
cylinder 24 and secured to a thrust rod 46 con 
nected With the plate 25. An ejector rod consist 
ing of an upper part 26 and a lower part 27 
extends through the plate 25 and the table 22. 
Connected to Said lower portion 27 is a piston 28 
movable in a hydraulic cylinder 7 under con 
trol of the pressure of a liquid admitted to either 
side of the cylinder by ducts and control 
valves, which will be hereinafter described. In 
Order to ensure that the ejecting operation can 
take place only when the ejector member 26 is 
positioned accurately vertically above the mem 
ber 27, partly toothed rods 29, 30 moved by a 
toothed wheel 34 on shaft 36, are provided to 
engage recesses 3 and 32 of the member 27 and 
the plate 25 respectively when said parts are in 
the correct positions. The shaft 36 is rotated by 
depression of the lever 37, pivoted at 38, through 
a rod 6f and a lever 54. The lever 37 is con 
nected by shaft 38 with a valve controlling rod 
39 controlling the press liquid for a hydraulic 
System 2, 6 (Fig. 6) by which the coupling 
02 is operated as will be hereinafter described. 
Referring now to Fig. 6, there is shown a dia 

gram of the hydraulic control system. Two gear 
pumps 06 and fol, connected through valve 97 
and driven by an electromotor 08, through a 
coupling 09, Supply oil or water under pressure 
from a storage tank if 0 through pipe 100 into 
the pipe system comprising the control valves, 
cylinders and pistons, while the excessive quan 
tities of oil are fed back into the storage tank 
f0, through relief valves 98 and 99 and pipes 
and f'. The elements of the hydraulic pipe 
System are known per se and need not be de 
Scribed in detail here. Therefore, it will be suff 



2 
cient to refer to the typical parts of the machine 
illustrated in the diagram and forming part of 
the invention. . . . . . . 
The main shaft 33 is mounted to be axially 

nowable by means of a piston 2 arranged in 
a cylinder 6 and controlled by hydraulic pres 
sure through pipes f3 and A4. Thus, when the 
pressure in pipe 4 exceeds the pressure in pipe. 
f 13, the piston 2 and shaft 33 will be moved 
in right hand direction and shaft 33 will be 
coupled with the driving shaft, 2', by engage 
ment of the coupling 62 so that the toggle lever 
System is operated. Again, when the pressure 
in pipe 3 exceeds the pressure in pipe. 14, the 
piston f2 and shaft 33 will be moved in a left 
hand direction, releasing the coupling 02, and 
the-flange or collar 33' on shaft. 33. will engage 
the stationally brake. disc. 5, so that the press 
comes to a standstill. It will be understood that 
it is not necessary for the main shaft. 33 to pass 
through... the cylinder 6, but in practice the 
mechanical connection between ... piston, i2 and 
and shaft. 33 or coupling 32 and brake 5 re 
Spectively will be established in the manner 
shown in Fig. 4, by means of a twin arrangement 
of cylinderS 6. operating on shaft, 33 by a cross 
bar 4. engaging a suitable annular groove in 
the shaft 33 or in a flange 48 on said shaft re 
spectively. . . . . . . . . . . 
- The operations of the press are controlled en 
tirely by hydraulic pressure by... movement of 
lever 37 which actuates rod 39: through a rack 
and pinion connection at 39'. The rod 39 extends 
through a valve casing 60 and carries control 
pistons. 20, 2 and 22, and member 23, which 
are shown in full line in middle positions as 
maintained by a spring 38. The spring 38 is 
operative to restore the rod and the associated 
control pistons to the full line position shown 
from either of the dotted line positions shown, 
which are the positions occupied by the control 
pistons when the lever 37 is noved to upper and 
lower operating-positions. Spring pressed latch 
ing members 33 and 34 are: disposed for ten 
gagement with the notch 37 in-member 23 in 
the respective actuated positions of the member 
f23 and rod-39; the latching members are adapt 
ed to be released by hydraulic pressure on pis 
tons. 29. and 3, as will be further described, 
for allowing spring 38 to restore the rod 39 to 
middle position. . . . . . . w 
... Piston. 2B is - essentially a sealing. member. 
Piston 2 alternately opens pipe 4 to pressure 
from pipe 80, when lever 37 is depressed, and 
pipe. 58 to discharge pipe , when lever 3 is 
raised. Piston 22 alternately opens pipe 59 
to pressure from pipe O), when lever 3 is raised, 
and pipe i3 to discharge pipe through con 
necting pipe 94, when lever 37 is depressed. It 
will be noted that pressuré supply is continuous 
from pipe tie to pipe 96 leading to valve 25, 
and that discharge pipes 95 and , and 93 and 
94, are similarly continuously open-through valve 
casing 6 (). . . . . . . . . . . . . . . . . 
The adjustment of the press stroke by wedge 

f is controllied by valve 25 by movement of 
handle 43. The valve, includes a valve. casing 
24. Within which the valve member 25 is slid 

able by handle 43. In the middle position shown, 

2,387,041 
Supplied to pipe 50 while pipe 26 is opened 
to discharge pipe 93 and pipe 40 to discharge 
pipe 95, whereupon piston 7 and support 10 are 
dropped, freeing wedge f, and piston 3 is 
moved to the right to shift the wedge in that 
direction, Fig. 6. In reverse manner, when han 

.dle 43 is moved inward beyond middle position, 
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preSSure, is admitted from pipe 96 through pas- 70 
sages in the valve member and pipe 40- to cyl 
inder 48 where piston. is raised and the sup 
port it is likewise raised, through rods 5, to 
position against Wedge. When handle 43 is 
drawn out, pressure is cut off from pipe 46 and 

pipe 40 is again cut off from pressure and opened 
to discharge by-pass pipe 63, while pipe 50 is 
opened to discharge pipe 95 and pressure is sup 
plied to pipe 26 whereby piston 3 is forced to 
the left and shifts wedge accordingly. Throt 
tle valve 44 in pipe 26 regulates the rate of 
movement of wedge in either direction. Ten 
sion valve 4 is inserted in pipe 40 to maintain 
the fluid therein at proper, pressure depending 
upon the pressure conditions imposed. . 
With the Support in adjusted position, the 

press is ready for operation under control of 
lever 37. Lever 3 is raised to eject the work 
preSSed and to run out the table 25 for removal 
of the Work and placement of another piece, 
whereupon the lever is depressed to effect one 
pressing operation-which may be repeated if 
subsequent pressing operations with the same or 
a different tool is desired-after which move 
ment again upWard of lever 3 will present the 
preSSed work for removal. The press table is 
automatically returned to position and the op 
eration of the press is automatically limited to 
One Stanilping operation as will be explained 
while Safety is assured by the several rod and 
receSS provisions-as described in reference to 
rods 3i and 32, and as will be described in ref 
erence to rod 43 and recess 42. . . . . . . . . . . 
When lever 37 is raised, fluid pressure is trans 

mitted from pipe 05 through pipe 3 to main 
tain the coupling iO2 disengaged, and through 
pipe 59 to the cylinder if T below. piston 28 to 
raise the ejector rod 27 and the coacting mem 
ber 26 in the shiftable press table. As the piston 
28 nears the limit of its stroke, valve portions 
35 operate to admit fluid pressure to pipe fST, 
from pipe 59, and thence behind piston 23 in 
cylinder 24, which operates to run out the table 
22 and plate 25, the upper portion 26 of the 
ejector being carried out of alignment, with rod 
2. . . . 
When lever 3 was raised, member 23 car 

lied by the rod 39, was displaced so that latch 
member 34 engaged the recess 37 to hold lever, 
37 in raised position. As the piston 23 travels. 
in cylinder 24, it eventually uncovers pipe 36 
by which pressure is conducted to cylinder. 28 
beneath piston i3, which operates.to raise latch 
member 34 and release rod 39. A throttle valve. 
39 in pipe 36 delays, the operation of piston 

f3t a time sufficient for removal of the work and 
placement of another piece. Rod 39 then moves 
to middle position under the action of spring 
38, whereupon pressure is transmitted through 
pipe. 58 to cylinder above piston. 28 and at 
the same time to cylinder 24 to return pistons 
28 and 23 respectively to their former positions: 
Table 22 and plate 25 follow piston 23 and when 
the ejector portion 26 is again aligned with por 
tion 27 it drops into abutment with member 27. 
Pipe 66, uncovered by lower valve portion 35, 
connaunicates with discharge pipe 93 and re 
leases the pressure from cylinder 24 while pipe 
59, opened to discharge when rod 39 was re 

turned to middle position, releases the pressure 
below piston 28. - . . . . . . . . 
When lever 37 is depressed, as is in order when 

the foregoing operations have been completed 
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fluid pressure is transmitted from pipe 00 
through pipe 58 to maintain the ejector rod 
depressed and the plate 25 in position, and 
through pipe 4 to move shaft 33 to engage 
the coupling 02 and drive the toggle mecha 
nism of the press. At the time lever 3 is de 
pressed, member 23 carried by rod 39 is dis 
placed so that latch member 33 engages the 
recess 3 to hold rod 39 to the left. 
The shaft 5 driving the toggle mechanism 

makes One complete revolution, effecting one 
pressing operation, whereupon lobe 53 on cam 
9 depresses valve rod 54. Fluid pressure from 

pipe 00, transmitted through pipe 52 and act 
ing on valve piston 55 in cooperation with 
Spring 58, is then transmitted through pipe 35 
to cylinder 27 below piston 29 which operates 
to raise latch member 33 and allow rod 39 to 
return to middle position under the action of 
Spring 38. While shaft 45 is turning, pipe 35 
is connected to discharge through pipe 5 Winich. 
connects with pipe . 

If several tools are employed, these are selected 
in turn and lever 3 depressed for effecting the 
Operation of each with respect to the work piece, 
after which lever 37 is raised, the work ejected, 
and replaced when the table and plate are run 
out, as described. Where it is intended to use 
Several tools, for example one punch each for 
the first, Second and finishing operations, the 
three different punches may be mounted on the 
tool carriage 40, Figs. 1-3, which can be moved 
manually for bringing the punches successively 
into their operating positions. 
The press Serves in particular for the forging 

of cartridge bottons, or for the manufacture 
of forks, knives, and spoons, or generally, wher 
ever three tools operate in sequence, the first tool 
roughing, the second finishing and the third siz 
ing the Work. The pressure under which the 
Work is pressed, is high and the stroke of the 
ram is comparatively short. Instead of three 
tools, two tools, or one tool might be used. After 
the third or finishing tool has performed its 
operation, the handle or control lever 37 is raised, 
oil under pressure enters the pipe 59 and the 
operation already described is repeated. 
The spring 38 operates between stops 62, 63, 

which are disposed in an enlarged portion (60a 
of the casing 60 and abut against opposite 
shoulder portions of smaller diameter. When 
rod 39 is moved to the right, member 23 en 
gages stop 62 which moves to the right and 
compresses Spring 38 against the stop 63, un 
til latch 34 engages the notch 37. When rod 
39 is moved to the left, a head member 64, on 
rod 39 engages stop 163 which moves to the left 
and compresses spring 38 against the stop 62 
until latch 33 engages notch 37. With rod 39 
in either right or left operated position, therefore, 
Spring 38 is compressed to restore the rod to 
middle position when the holding latch is raised. 
In order to ensure that the tool carriage is in 
the correct position when the press is Operated, 
a recess 42 is provided in the carriage 40 and a 
lock member 43 is provided to engage said recess 
When the carriage is in its working position, 
thereby releasing the control members 37, 38 for 
the drive of the machine, through rods 44, 45. 
The machine cannot be started when the tool 

slide or carriage 40 is not in the proper position, 
that is, the rest rod 43 does not engage in the 
opening 42. If it does so engage, the handle 37 
can be thrown over since it is connected to the 
rest rod 43 through links 44 and 45, 
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While we have herein shown and described 

certain preferred embodiments of our invention, 
we Wish it to be understood that We do not Con 
fine ourselves to all the precise details herein 
set forth by way of illustration, as modification 
and variation may be made Without departing 
from the spirit of the invention or exceeding the 
Scope of the appended claims. 
We claim: 
1. In a toggle lever press, a ram, a motor for 

driving said ram, clutch means for coupling said 
motor to said ram; a hydraulic operating System 
comprising a source of hydraulic pressure, means 
for utilizing said pressure to operate Said clutch 
means, a control valve selectively operative to 
apply pressure to the last Said means for me 
chanically driving said ram, said control valve 
having retaining means effective in the operated 
position of said valve, automatic releasing means 
connected with said ram and with Said retain 
ing means and operative, to release said retaining 
means when said ram has completed one cycle 
of operation in said press, whereby pressure is 
removed from said clutch means, a table for 
said press having Work ejecting means; and actu 
ating means for said control valve having Safety 
means operatively related to said Work ejecting 
means and effective to prevent operation of Said 
control valve when said work ejecting means is 
in operation. 

2. in a toggle lever press, a table and Work 
ejecting means vertically operable through Said 
table; a hydraulic operating System comprising 
a source of hydraulic pressure, means for utiliz 
ing said pressure to operate said Work ejecting 
means With respect to Said table, a control Valve 
selectively operative to apply pressure to Said 
means, Said control Valve having retaining means 
effective in the operated position of Said valve, 
and automatic releasing means controlled by 
said work ejecting means and effective with re 
spect to Said retaining means to release said 
Valve. 

3. A toggle lever press as set forth in claim 2 
wherein the table is movable and provided with 
means for utilizing hydraulic pressure to Shift 
the table, and in Which said Work ejecting means 
is divided into an upper portion movable With 
Said table and a lower actuated portion; and in 
cluding valve means aSSociated With Said lower 
portion and With Said means for utilizing hy 
draulic pressure to operate Said Work ejecting 
means, for applying preSSure to the means for 
utilizing preSSure to shift Said table, When said 
Work ejecting means has been operated; Said 
automatic releasing means beling also controlled 
by the table and Operative to release Said control 
Valve When the table has Substantially completed 
a predetermined movement, Whereby both Said 
preSSure utilizing means are restored to inactive 
condition. 

4. A toggle lever preSS according to claim 2 
and further Comprising means for shifting Said 
table and ejecting means relative to said pres 
Sure utilizing means, a feeler for locking said 
utilizing means against Operation, a Second feeler 
for locking Said table against horizontal shift 
ing When said utilizing means is in engageable 
relationship to said ejecting means, and means 
jointly controlled by said feelers when in said 
locked positions for permitting the Operation of 
said valve. 
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