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This invention relatés-to- presses-such.as-used: in.stamp-
ing, pressure molding, plastic laminate molding, and simi-

lar operations. The present: application is-a continuation-~

inspart: of my. co-pending: application:Serial No.. 576,845,
filed: on: April:9; 1956, for-Toggle Press. .
Tn spite of the: fact-that: the art:of: stamping-and con-
structing presses.i$ an old and. well advanced:art; diffi-
culties have been-encountered: in.utilizing- such presses: in
many. operations: which have to be.performed'in the pres-
ent day manufacturing processes. Insome of such opera-
tions, such, for.instance, as:in-laminate- plastic - molding,
particularly when the: workpiece has deep. draws, con-
siderable-difficulties. have -been. encountered:in . the. use. of
conventional presses. . In.performing an ‘operation of 'such
a nature, it is necessary to have considerable working space
above: the mold or die:in order to load a. “preform” or
workpiece into. the mold. without interference. from the
movable portion .ofithe'mold'and to-withdraw:the-molded
workpiece from the stationary portion of the mold: = This
condition requires.a press having a very-long stroke in
order to take care of moving.the movable:portion-of ‘the
mold through. a- considerable: distance away. from the: sta-
tionary portion of the mold andto move such:movable por-
tion to the work as well as through the working.portion
ofiits downward stroke: TIn- addition; exceedingly high
pressures may.be requirediat the end:of ssuch working -por-
tion.of the downward-stroke, while very:light forces: are
sufficient to- bring’ the: movable portion:to-the: work; and
to.withdraw: it therefrom. o c
“Presses ‘which-develop very high forces; such as:toggle
presses; have a-relatively short: stroke and, therefore; are
not; always- fully” suitable for: such operations: On ‘the
other hand, presses of other: types that have long strokes
are-not capable of developing sufficiently: high- forces in
certain portions of the working stroke. - Use: of  hydraulic
presses with plurality. of:cylinders to satisfy. theserequire-
ments has: been resorted to in many instances under: the

theory. that. production of desired long strokes: with light ‘

forces and short strokes with high forces cannot:be de-
veloped in“a mechanical press. - However; in addition. to
various known:disadvantages of hydraulic devices: of: this

nature, maintaining pressure- thereon during: the curing

operation’ requires: the use of hydraulic devices, running
of hydraulic pumps for considerable length. of time, which
is'not: only expensive but results in undesirable: heating of
the hydraulic fluid. coT

- The. above difficulties are increased: still' further when
the object: to. be molded is.of considerable:size such, for
instance, as a laminate plastic' or reinforced; plastic boat,
and ‘the pressures to be: exerted on: the preform or-work-
piece: has to be: distributed over a very. large area; result-
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ing in. very high. total force which. has-to be applied cen-

trally of the movable portion of the.mold and: distributed
through a large area from the center of movable: portion
of the mold: This condition may-result in objectionably
large deflection of such larger movable portipn. at. its

periphery,, requiring; heavy ribbing and. other reinforce-
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ments in.its construction, and resulting in-exceedingly cum-
bersome and heavy structure. o

A similar. “difficulty is also experienced: in fabricating
various sheet material panels with the aid of so-called:rule
dies; i. e. dies.made of-a steel blade bent to a certain out-
line- for cutting: out various forms from materials such
as fiber, paper and the like. It should besunderstood that
for cutting a panel out of such: strong-material. as: fiber
for' use, ‘for instance; in an’automobile: door, pressure
as high as 200:tons: may-be required. ‘This: results. from
the.fact that such:dies do.not cut:on a:bias like shears or
scissors, or solid dies, but: must: cut-the entire:thickness of
the material through the entire periphery of the.-workpiece
‘at. the. same. time: R Lo

" While.conventional: presses, such-as toggle presses; may
be constructed that would fully satisfy the requirements
for. stamping -or. molding a certain' workpiece or preform,
it. is obvious: that this-cannot be. done for a variety: of
stamping and molding operations- that may. have. to. be
performed on.a.press during its lifetime. Therefore, as
'soon as 'the press especially. designed for a.certain-definite
workpiece has: to be used for. another workpiece, it may
become wholly . unsuitable. - Obviously, building a. press
for: each piece of: work: is. possible only in.very rare in-
stances. .

One of the objects of the present:invention is.to provide
an improved press for stamping, laminate molding, rubber
molding.and: similar operations; in which.the above diffi-
culties:and disadvantages:are overcome:and.largely elimi-
nated :without. introducing any: additional problems:or. in-
creasing costs. :

Another. object. of the present invention is to provide an
improved: press. in which its.stroke.can be.regulated and
adjusted at will to produce quick approach movements
through: considerable length. with. the exertion. of: refa-
tively light. forces, and.'movements. with. developing, ex- .
ceedingly high forces through the remaining portions of
the working. stroke.

A further object of the present invention is.to. provide
a:press of the nature specified:in the. preceding paragraph,
in which the lengths of the approach movement. and:of
the: high pressure: or working movement can. be selec-
tively adjusted.to suit: the. particular requirements.

A still further object of:the present invention is to pro-
vide an improved press of the foregoing nature which: is
automatically locked:at-the end-of its high pressure.move-
ment and:can remain in:such locked: position for-any: de-
sired length. of time without: the necessity of running. any
pumps. or. motors. for maintaining such pressure, which
is.an important. advantage in:plastic and rubber. molding.

A still further object of the present invention is.to pro-
vide a press. of the: foregoing nature, in which the ap-
proach movement: of-the movable portion of the die or
mold to-the work may,be performed manually while the
high pressuré movements are power praduced; or to have
both types. of movements. produced manually or to have
both types: of movemenis power produced.

A still: further object: of: the present invention is.to pro-
vide-an improved press of the foregoing nature which can
utilize: hydraulic, pneumatic, electric; and. other types. of
power: producing means.

A still further-object- of-the present invention is to pro-
vide an improved: press which can be made to. operate
either as light force long stroke press.only; or as a short
stroke high force press, with.the change in the press-being
accomplished; merely by actuating a control lever pro-
vided: thereon.

It is an added: object of the. present invention to provide
an improved. press-of the foregoing nature which is: simple
and rugged in construction, safe and dependable in opera-
‘tion, and is inexpensive to manufacture.

Further objects and advantages of this invention, will
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be apparent from the following description and appended
claims, reference being had to the accompanying draw-
ings forming a part of this specification, wherein like
reference characters designate corresponding parts in the
several views. )

Fig. 1 is a side view of a press embodying the present
invention. )

Fig. 2 is a front view of the press of Fig. 1 and show-
ing its connection to another press for operating on the
same workpiece.

Fig. 3 is an elevational view partly in section taken
in the direction of the arrows on the section plane 3—3
of Fig. 2 and showing operative parts of the press in
their positions corresponding to the uppermost position
of the movable portion of the die.

Fig. 4 is a fragmentary view similar in part to Fig. 3
but showing the toggle linkage engaging the rack, and
before the toggle linkage begins moving the rack down-
wardly.

Fig. 5 is a view similar in part to Fig. 4 but showing
said linkage in its fully extended position, i. e. at the
end of its operative movement.

Fig. 6 is a front view of the toggle linkage before the
same moves down to exert high pressure on the racks
through the comb block, i. e. corresponding to Fig. 4.

Fig. 7 is a view similar in part to Fig. 6 bui illustrat-
ing said toggle linkage in its fully extended position, i. e.
corresponding to Fig. 5. )

Fig. 8 is a fragmentary side view taken on the toggle
linkage from the same direction as in Fig. 3.

Fig. 9 shows teeth on one of the racks and on the
comb block, chamfered to prevent such teeth from meet-
ing with their flat tops that could prevent their proper
engagement.

Fig. 10 is a sectional view taken in the direction of
the arrows on the section plane passing through the line
10—19 of Fig. 8.

Fig. 11 is a fragmentary view with portions broken
away of the middle portion of the press shown in Fig. 2.

Fig. 12 is a perspective view showing the comb block
and its engagement to the racks, with portions of the
construction being broken away.

Fig. 13 is a diagrammatic view showing hydraulic
means for operating the toggle linkage.

Fig. 14 is a plan view showing a combination of four
press units for operating on a single workpiece.

It is to be understood that the invention is not limited
in its application to the details of construction and ar-
rangement of parts illustrated in the accompanying draw-
ings, since the invention is capable of other embodiments
and of being practiced or carried out in various ways.
Also, it is to be understood that the phraseology and
terminology employed herein is for the purpose of de-
scription and not of limitation.

In accordance with the invention, I provide a press
which combines within itself the advantages of both an
arbor press and a toggle press, with the arbor press
mechanism operating to move the movable portion of
the die or mold through relatively long distances where
application of only relatively light forces is required,
such, for instance, as in approaches to work and with-
drawal therefrom. However, for exerting high opera-
tion forces the arbor press mechanisms automatically
engage the toggle mechanism to aid themselves, such en-
gagement being effected not only automatically but also
at a selectively predetermined portion of the working
stroke of the press.

For average requirements, my improved press is con-
structed to have its arbor press mechanisms. actuated
manually for bringing the movable portion of the mold
or die to the work, whereupon, upon automatic engage-
ment of the toggle mechanism, the same is power oper-
ated for exerting high pressure forces on the workpiece.
Operation and the stroke of the toggle linkage are so
adjusted that in the position of the press when the
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highest force is to be exerted, which is usually at the
end of the working movement of the movable portion
of the die or mold, the toggle linkage comes to its
dead center and, therefore, locks the movable portion
of the die or mold in such a position and retains it there-
in for a predetermined period of time. The duration of
such a period is controlled by a timing mechanism,
which mechanism, upon the expiration of the prescribed
period closes a switch, setting in motion the power
means operating the toggle linkage for withdrawal of
the movable portion of the die or mold. Thereupon, by
the operation of the arbor press means, said movable
portion may be withdrawn for a considerable distance to
permit withdrawal of the workpiece. It will be under-
stood, however, that, if desired, the arbor press mech-
anisms may also be power operated. Also, the arbor
press mechanisms and the toggle mechanisms may both
be operated manually. The power means may be of any
suitable character, electric, hydraulic, pneumatic, and
the like.

While the present invention has been illustrated and
described with reference to a press utilizing toggle means
for exerting high pressure forces, it will be understood
that eccentric means and crank means can be substituted
for toggle linkage and serve for the purposes of the pres-
ent invention with success. It will also be understood
that use of pneumatic or hydraulic means for long dis-
tance light force travel of the movable portion of the
die or mold may also be substituted for arbor means,
with the former means operating the controls setting
toggle, eccentric or crank press means in operation for
short distance high pressure travel of the movable por-
tion of the die or mold.

Referring to the drawings, there is shown therein, by
way of example, a group of presses adapted to operate
together on a certain workpiece without the necessity
of constructing a ram of a large size. The connection
between the separate presses to ensure their operation
will be described in detail below. Construction of all
of the presses of the group may be identical or similar
and, therefore, only one such unit needs to be described
in detail.

Referring more specifically to the drawings, a unit
press comprises a frame generally indicated by the nu-
meral 15 and having a base 16 adapted to receive and
support the lower or stationary portion 17 of the die
or mold. In the hollow head of the press there are oper-
atively mounted for vertical movements three racks 18,
19 and 20. The total stroke of the movable portion of
the die or mold carried by said racks is designated in
Fig. 1 by the letter . The long distance light force por-
tion of the total stroke is designated by the letter I,
and the short distance heavy force portion of the total
stroke is designated by the letter /.

The racks 18, 19 and 20 are connected with the mov-
able portion 21 of the die or mold through adjustable con-
nections 184, 1%z and 20a. The racks 18 and 19 are
engaged and are operated by gears 22 and 23, respectively,
mounted on the same shaft and operating to move said
racks 18 and 19 for effecting long distance light force
movements of the portion 21. The rack 20 is actuated
by the racks 18 and 19 through gears 24a and 24h mounted
on a shaft 25 on which there are also mounted sprocket
wheels 25a drivingly engaging through chain 25¢ similar
sprockets 26a mounted on a shaft 26 and carrying a gear
27 engaging the rack 20. By virtue of such a construc-
tion, operative forces on the portion 21 are exerted not
in the center or in one locality thereof but in three differ-
ent places around its entire area, ensuring more even
distribution of forces and stresses. Although in the pres-
ent embodiment of the invention two racks are shown in
front and one at the rear, different number and arrange-

‘ment of the racks can be used to suit the particular

conditions. - _
A counterweight 28 operating on the chain 284 con-
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may‘be vai d. by ‘addition or removaI of wetght dlsks, as
‘conditions. require. . ., . l

Wlth the constructron so f
of the press would be that of a conven ngl arb
X "he acks in'a Sirigle
I ; ; s. Totated, Wthh -
may be ‘done w1th th AR el 30;(s_ee Fi_‘g. 2)
ora handle or with the. a1d of some sultable power [means
“thie. racks can be moved up or down, as required,

-"In ‘accordance with the t 1nvent10n, the’ shaft 32 & toggle mechanism operates from “its. posmon
Of the, gear 22 is made movable bodily for a prEdeter-, . in Fig. 6 fo jts position ‘shiown in “Fig. 7, ‘'the liiiks
‘mlned [distatice UP “and”"down bY being mounted on a “15:51 and 52 as well a “thie Tifks 53 ‘and ‘54 arrange ‘{hism-
Jever 33 hmged at’ 34 w1th a compressron sprmg 135 F 1y 'ght lmes or corie to detd cénters,
‘operatmo on the' opp fite end 'of “said "lever 33. “The 2 ‘ihe hnkage 1rreversxble In-other ‘words,
“lower end. of the spring’ 35 1s supported at'a lever 36 e toagle Tinks assume posmons shown in Fig. 7,
Thinged. at - 37 ‘and. PIOVlded ‘with adjustment Screw 38. o Afiiotint of préssure on' the ‘portion 21 inthe upward
_The spring 35 tends fo. m intain the righthand “end ‘of. 29 dlrectton ‘would® cause ‘operation’ dof the hnks, and"such
the lever 33 (see Fig. '3) in its uppermost. POSlthll Tinks; in effect, ‘lock- the portion’ 21 in"its lowermost posi-

‘It ‘will tiow be “Understood “that if ‘the’ ‘gear’, 22 moyes . tion. If desired, the toggle ‘fnechatiisin ‘may be carfied
bodily upward, it will Foll ‘on the fack 18, ¢arryifig ‘with sltghtly beyond ‘its dedd center 'to” epsure. miore reliable
(it its shaft 32 and moving the righthand end of the lever ’lockrng ‘Th' the fully itendéd ‘Position of the ‘toggle
‘33" downward in opposition to the’ action of the sprmg 95 lmkag §aid’ lmkage or“any other part movable there-
'35, Upward movement of the shaft 32 ‘will carfy With  "With is made 1o opetiite a control lever 77 of 2 ‘timifig
it also the gear block 40 havmg retainer roller 40z, in  “device 78 which interrupts ‘the electiic circuit of the motor
Wh]Ch block said shaft 32 ]ournaled To the’ block 40 “59°f6F a predétermined ‘pe’nod of ‘time ‘and ‘upon Expira-

:through such strong ConstriCtion, ensuting that no’ break-
age occurs

‘thereis hlngedly connected through a’ link 412 §lide 42 tion” ‘theréof operates a‘reversing ‘$witch to ¢close the motor
‘sliding in a récess PIO ided with a comb block 43, On 30 circiiit and to ¢petate the motor ina reverse direction,
the slide 42 there are fo'r'u’ted cam fingers 42a cooperatmg ‘thus” bringing ‘the ‘toggle hnkaoe intoits retracted posi-
w1th cam rollers 45 operatrvely mounted on the stat1on- tion’ to withdraw the portlon 21 of the die away fromi‘the
‘ary. structure of the press. Sprmgs 46 and 47 maintdin  “Vork for & correspondmg distatice” and 'thento stop the
the shde 42 in contact w1th id’ cam’ rollers 45. The .. él&&ttic ‘mibtor. Thereupon by operatmg the *wheel 30,

X sely of" the’ racks in’an '35 -the” portlon 21 may be- brought to 'its original position
arti lated guide b_ock 44 1aving a retamer toller” 44a -§héwn i Fig. 1 for repeat ting' ‘the cycle.

running along the smooth face of ‘the racks 18" and 19 ‘ »Wrth the construction descrlbed ‘abgve,” autotnatic -en-
and has provided thereon. rack portions or combs 48,49 b fent of the® toggle lmkage would occur only when
‘and 50 adapted,,to age 'racks 18,19 and 20, respectrvely . “high reSistatice to* thefiotion of the’ movable’ portion 21
.. As can’be seen from éxamination of Fig. 3, ‘movemient “40 “of the'dis or mold rs miet. However,'in many instances
of the. comb block 43 to; the left would cause the comb of ! appltcatlon of° sLampmg “and’ molding presses it''is
portions 48, 49, and 56 to engage the racks 18, 19 4nd désired to have the toggle linkage begin ‘the operanon

0. . The comb, slid connected through tog gle link-  ‘slightly before or after meeting ‘such ‘resistance. - Often
age, mcludmg two pairs of liiiks, one of said pairs’ com- it i 4lso" of "gieat “advantage to’ have- the" length’ of 'the
prising links $1. and 52, and the other, links 53 and 54, 45 urbor stroke “atranged to’ suit”some particular require-
w1th gears B35 and 56 Wthh are operated by a Worm 57 ments

¢ d. 2, .. " Intaccordance with the mventton, means’ are prov1ded
mechamsm including a cluteh, “with the armature shaf.t ’enablmg the nger “to make such” adjustments’in a'simple
of an electric motor 59. e dnd” easy mianer. In the-émbodiment “illusirated; ‘said
4 10 operatlou, as the' Hand ‘wheel 30 i totated to'm Ve 50 ‘means:are éxemplified by a movable cam ‘block 70:carry-
the; ortion 21 of the’ die. mward, operatlon Oft, TS ihg a foller 71 cooperatmg with" a-cam’ 72 'provided-on
through the. racks 18,19 an the end of the lever 33 Wiiile the cam ‘block 70 may
downwardly as loug as, hove” srdeWrse from the pos1t1on shownin Fig. 3-to-the:
portlon 21 is less than . position” showil' ini' Fig! '4;" it i§-restrained from iipward:
35, However as' 'soon s "the po: 55 ‘miovenient by a rod73 passed through a tube 74 nounted.
res1stance such as occurs when the port1on 21 is brought ) on the” stat1onary structure ‘of thé macHine' and  having
in, contact wrth the work further rotation of the” gear 4" cotpression-spring 75 provided: bétween a head 76 of-
32 will not cause movement of the portion 21 downward  “the rod'and the tirbe 74 to maintain’ the-block 70 in its:
but. rollmg of the ‘gear’ ‘32 up on the rack’ 18 carrymg ) ‘posmon shown' in th 3.

the block 40 and the'slide 42 upward. " In'the PI'OCGSS ‘of 60 'Movement' of the cam block to the left; i e. ‘to its:
such a movement the rollers 45 will cause the slide 42 ‘positibn’ showii‘in Figi 4;: operates tor push the rlghthand‘;
‘to move ‘not only upwardly but ‘also tothe left pushing eiid of “the - léver 33 dowr, il -opposition’ to” the action:
the comb block 43"into engage-nent ‘with the racks 18, ‘of 3pr1ng :35; and “to"catry~ thé" gear block® 40 upward, ,
19 and. 20 At the same time the slide 42 will opérate . ‘thus causing engagement of the comb-block 43 with-the -
the’ switch’ 60, ng’the, circuit of the' electric mofor 65 racks 18;:19'and 20; On the ‘other hand, return of the.
( ft 58 and of the worm cam block 70 ‘into -its-position shown, in Figs. 3 and '
gears. 55 and 56, and, ‘theréfore, “operation of the toggle *  will cause upward. movement of the righthand -end of"
linkage or mechanism t6 push the comb 'slide 44 carrying - the Jever 33 and disengagement. of the comb block 43
the comb bBlock 43 and, theréfore, the: racks 18; 19 and‘ - ‘from the racks 18, 19 and: 20. It will. be understood

29, downwartlly 70 ‘that because “of the provmon of shoulders 42a:on_the

Ro13

i

59 and causing ‘rof ation. of ‘the

VBCC&I]SC Of the dl'lVlilg “TOD. ect1on Of the comb blOCk shde 42 Wthh engages ’(he comb block 43, dlsenoage_.
' ment’ of said block 43 from the racks will be éffected by

43 w1th the Facks 18 19‘ 0t
“Fack teeth rather than gear teeth, siich ‘conife
1eliable, and it greatly exceeds in is strem) he"dri¥
connection of the racks 18, 19° ‘and 20 through gears.
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rod 81.. The rod 81 is passed through the frame of the

Lmachme and is maintained in its uppermost position with
_the aid of a spring 82 supported by a bracket 83 and

acting on an adjustable collar 84. The control rod 81
is, in turn, operated by the movable portion 21 of the
die. It can be seen from examination of Fig. 3 that
there is provided on the rod 81 a control collar 85 which
may be adjustably secured on the rod 81 at a desired
location along the length of said rod under the portion

.21. As the portion 21 reaches the control collar 85,

further downward movement of the portion 21 causes
downward movement of the rod 81 in opposition to
the action of the spring 82. In the process of such move-
ment of the control rod 81, the collar 86 reaches the
finger 87 and by rotating the crank 80 around its sta-
tionary axis 88 in the direction indicated by the arrow
in Fig. 3 moves the cam block 70 and brings it into the
position shown in Fig. 4. In the process of such move-
ment the roller 71 presses downwardly the righthand end
of the lever 33 and thus causes engagement of the arbor
racks by the toggle linkage through the operation of the
mechanisms described above.

As the toggle linkage moves the comb block 43 down,
the stud 99 carried on the block 44 contacts the end 91
of the crank 80, rotating said crank and bringing it into
the position shown in Fig. 5, and, therefore, returning
the cam block 79 into its original position and permitting
the righthand end of the lever 33 to move upwardly
and to disconnect in the manner described above the
comb block 43 from the racks. Thereupon, by manually
operating the hand wheel 30 the movable portion 21
may be returned to its original position shown in Fig. 1.

A stop collar 89 may be provided on the rod 81 to
restrict its upward movement. However, with a definite
length of the spring 82, the collar 89 may not be neces-
sary since the weight of the rod will keep it in its pre-
determined uppermost position.

In accordance with the invention, there are provxded
locking means adapted to lock the gear block 460 selec-
tively either in its upper or in its lower position. It
will now be understood in view of the foregoing, that
if -the gear block 40 is locked in its lower position, op-
eration of the press will be that of a mere arbor press
since no upward movement of the gear block 40 for en-
gaging the toggle linkage to the racks can occur in the
press. On.the other hand, locking the gear block 40 in
its uppermost position will cause constant engagement of
the toggle linkage to the racks 18, 19 and 20 and their
actuation by the toggle linkage. Then operation of the
press becomes that of a toggle press only, with the manual
wheel 30 and the gears connected thereto rotating idly
in response to the movements of the racks.

In the present invention, such locking means are ex-
emplified by the pin 100 provided in the bracket 101
secured to the frame 15 of the press.. A compression
spring 102 tends to maintain the pin 100 in its retracted
position shown in Fig. 3, thus ensuring operation of the
press as a combined arbor-and-toggle press. On the other
hand, when the pin 100 is pushed to have its end enter
the upper hole 103 provided in the gear block 40, and
the pin is locked in that position by having its handle
100a turned 180° to have the eccentric 100b provided
on the pin to bear on the shoulder 101a of the bracket

- 101, the gear block 40 will not move up and will not

cause engagement of the toggle linkage to the racks.
Therefore, under such a condition operation of the press
through its entire stroke will be that of an arbor press.
However, when the block 40 is moved into its uppermost
position, and the pin 190 is made to engage it at the
lower hole 104, operation of the press becomes that of
:a toggle press with the length of its stroke being only
that determined by the toggle linkage.

Fig. 13 illustrates a fluid cylinder 105 which may utilize

either liquid, such as oil, or gas, such as air, for op-.
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eratmg the linkage comprising the links 106 and 107 for
operating the movable portion 21 of the die.
" Fig. 14 illustrates a combination of four presses 110,
111, 112 and 113 operating on a single workpiece 114,
particularly at the corners thereof. It will be noted that

the shafts 115 of the presses 110 and 111 are arranged
“along a straight line and are connected together, with

the shafts 116 of the presses 112 and 113 being similarly
connected. Connection of shafts 115 and 116 is effected
with the aid of miter gears and shafts 117 and 118. Op-
eration of the control wheel 30 will thus operate all of
the gear shafts of the presses and make all of them op-
erate together as arbor presses, bringing the toggle linkage
in operation as described above. While there may be
some torsicnal deflection in the shafts and play in the
miter gears, the same does not affect appreciably oper-
ation of the presses since such deflection would occur
primarily in the arbor operation of the press. On the
other hand, when the toggle linkages of the presses come
into play, they act directly on each individual press.

By virtue of the above disclosed construction, the ob-
jects of the present invention listed above and numerous
additional advantages are attained.

Iclaim:

1. In a press, a longitudinal movable rack provided
therein, a gear engaging said rack and adapted, when
rotated, to actuate said rack and to roll on said rack
longitudinally thereof when said rack meets resistance of
a predetermined magnitude; a toggle mechanism adapted
to produce press operating forces, means adapted to inter-
connect drivingly said toggle mechanism and said rack,
power means operating said toggle mechanism, cam means
actuated by the bodily movements of said gear along the
rack and adapted to operate the means interconnecting
drivingly said toggle mechanism and said rack to cause
driving engagement of the toggle mechanism to said rack,
and to start said power means for operating said toggle
mechanism.

2. In a press, a longitudinally movable rack provided

‘therein, a gear engaging said rack and adapted when ro-

tated to actuate said rack longitudinally and to roll on
said rack and thus to move bodily longitudinally thereof

when said rack meets a resistance of a predetermined
‘magnitude, a toothed member movable in and out of en-

gagement with said rack and to move bodily to actuate
the same, a toggle mechanism operatively connected to
said member to exert operation forces thereon, means

‘adapted to exert operation forces on said toggle mecha-

nism and thus to cause said toggle mechanism to move
said toothed member for actuating said racks, and me-

‘chanical means operatively interposed between said gear

and said toothed member and responsive to the bodily
movements of said gear along said rack to move said
toothed member in and out of engagement with said rack.

3. In a press, a longitudinally movable rack provided
therein, a gear engaging said rack and adapted when ro-
tated to actuate said rack longitudinally and to roll on
said rack and thus to move bodily longitudinally thereof
when said rack meets a resistance of a predetermined
magnitude, a toothed member movable in and out of en-
gagement with said rack and to move bodily for actuating
the same, a toggle mechanism operatively connected to
said member to exert operation forces thereon, manual
means for rotating said gear in operating of the press,
power means operating said toggle mechanism to move
said toothed member bodily for actuating said racks, and
mechanical means operatively mterposed between said
gear and said toothed member and responsive to the bodily
movements of said gear along said rack to move said
toothed member in and out of engagement with said rack,
and control means responsive to the movement of said
mechanical means and adapted to start said power means
when said toothed member is moved into engagement
with said rack.

4. In a press, a longitudinally movable rack provided
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therzin, a gear engaging said rack and adapted when
rotated to actuate said rack and to roll on said rack and
thus to move bodily longitudinally thereof when said
rack meets a resistance of a predetermined magnitude, a
toothed member movable in and out of engagement with
said rack and to move bodily to actuate the sams, a toggle
mechanism operatively connected to said member to exert
operation forces thereon, manual means for rotating said
gear in operating the press, an electric motor adapted to
orerate said toggle mechanism to cause said toggle mach-
anism to move said toothed member for actuating said
racks, and mechanical means operatively intzrposed be-
tween said gear and said toothed member and respon-ive
to the bodily movements of .said gear alcng said: rack to
move said toothed member in and out of engagement with
said rack, and a switch operated by said mechunical
means, when said toothed member is moved into engage-
meznt with said rack, to switch said motor nn.

5. The press defined by claim 1 and including yielding
means associated with the gear and determining the
amount of minimum resistance at which the gear bzgins
to roll along the rack.

6. The press dsfined by claim 1 and including a spring
of a predstermined rate and resisting bodily movement of
the gear along the rack and thus determining the mini-
mum resistance at which the gear bsgins to roll on the
rack.

7. In a press having an opsrating device including a
stationary porticn and a movable portion, a rack carry-
ing the movable portion of the operating device, a gear
engaging said rack and moving the same longitudinally
when rotated, said gear being adapted to roll on said rack
for a predetermined distance when said rack mests a
resistance of predetermined magnitude, a tcothed bleck
adapted to move in and out of engagement with said rack,
a toggle mechanism operatively connected to said block
to exert operation forces thereon, power means for actu-
ating said toggle mechanism, cam means, a slide engaging
said cam means and acting on said block to move it in
and out of engagement with said rack and adapted to be
actuated by the movement of the gear along the rack,

8. The invention defined in claim 7, and including se-
lectively operable means to lock said gear at least in one
of its extreme positions of bodily movements along the
rack. .

9. The invention defined in claim 7, and including se-
lectively operable means to lock said gear at either of the
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twokextreme positions of its bodily movements along the
rack.

10. The invention defined by claim 7 and. including
adjustable rod-and-collar means actuated by the movable
portion of the press for controlling occurrence of the
engagement of the rack by said toothed block.

11. In a press, a rack, a gear engaging said rack and
moving the same longitudinally when rotated, said gear
being adapted to roll along said rack for a predetermined
distance when said rack meets in its longitudinal move-
ment a resistance of predetermined magnitude, a support
for said gear movable bodily along said rack when the
gzar rolls along the rack, tocothed means adapted to en-
gag= said rack for moving the same and to be disengaged
therafrom, toggle mechanism acting on said toothed means
to actuate the same for moving said rack, power means
operating said toggle mechanism, control means adapted
to switch on said power means, and movable means in-
termediate said gear support and said toothed means and
adapted to actuate said control means to switch the power
means on after said tooth m=ans are moved into engage-
ment with said rack.

12. In a press having a movable portion, a plurality of
racks secured to said portion at spaced localities to exert
pressure thereon at said loca'ities, a gear for each of said
racks, each of said gears being adapted, when rotated, to
actuate its respective rack but to roll along said rack when
the movable porticn meets resistance greater than a pre-
datermined minimum, means drivingly interconnecting
said gears, a toothed block adapted to be moved in and
out of engagement with each of said racks simultanecusly,
a toggle mechanism adapted to exert pressure on said
racks through said toothed block, cam means operatively
interposed between at least one of said gears and said
block and adapted to move said block into engagement
with the racks when said gear rolls along the rack, power
mozans operating said toggle mechanism, and switch means
operated by said block when said block moves into its
fully engaged position to switch on said power means,
and second switch means operated by said toothed block
when the movable portion of the press reaches the end
of its predetermined stroke to switch said power means
off.
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