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LEVELING MECHANISM FOR HYDRAULI-
* CALLY ACTUATED PRESS BRAKES

—Eglwaxtd-rv‘I;~D;:Qis,;San-Car.lqs,rCa_lif. :

Application April 25, 1950, Serial No. 157,
11 Claims. (CL-100--46)

~This invention relates to & fluid actuated-mech-
anism and more particularly fo a-hydraulic press
brake. More specifically the invention relates:to
a’ leveling mechanism - for ‘maintaining:-uniform
nd coordinated movement in 2 - plurality -of
hydraulic cylinders,. the- mechanism-being -par-
ticularly applicable to a-press brake. Do
“In-hydraulic press mechanisms -operated-by-&
plurality of-hydraulic cylinders; it-has Jbeen-ex-
ceedingly difficult to coordinate the pressure.and
movement. of ‘both -cylinders: in-a. uniform- and
synchronous mannerto-efect level-travel of-the
press-ram. -Under -various ~conditions -the: ram
will-tilt during movement this-tilting being-very
undesirable and resulting-from- uneven operation
of-the eylinders. "It is. applicant’s--prime-object
therefore to-provide an improved leveling mecha-
nism - arranged -to - coordinate or -synchronize &
plurality of -hydraulic cylinders ~thereby -effec-
tuating level movement and.operation-of the ram
of a-press. B '
. ‘Another- object is-to-provide-a level .mecha-
nism for maintaining a uniform movement in.a
plurality-of: fluid pressure motors. '
"1t is. a ‘further. object. to.provide a leveling
mechanism for a-hydraulically operated press; the
leveling.-mechanism - including ..¢lectrically . con=
trolled means. operable: in ‘response .to -uneven
movement..of -a .ram -to: regulate -the flow -of
hydraulic-fluid to a-group of hydraulic:motors.or
cylinders.
-A still other: object: is-to. provide-a hydraulic
préss.with.a plurality of hydraulic. cylinders,:the
cylihdersbeingcontrollable,~during uneven travel
of.& ram, from.a switch mechanism mounted.on
the ram. :
Another object is to provide a leveling mecha-
nism for coordinating the hydraulic units of &
press. --The leveling mechanism-including.a pair

of - racks, -one..of said racks-being-mounted -on

the .ram,-and a second rack-slidably-mounted =

with respect to said-ram.

“A- still-further-object-is- to provide- g leveling
mechanism- for- maintaining ‘uniform movement
of. & plurality-of hydraulic units, the mechanism

including -a-movable -member - having - a-rack *

mounted ‘thereon, a second. rack slidably -posi=
-tioned.with respect-to the ‘movable . member-and
s rotatable-member for engaging- both.racks, the
slidable- rack being -engageable’ with & switch
mechanism for controlling o pump- operative to
supply fluid to the hydraulic units. )

" Ancther object is to-provide a leveling mecha-
‘nism-for, & hydratlic_ram, the mechanism in-
cluding 2 switch mechanism responsive fo un-
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even travel of the ral n-for- actuating: fluid. pres-
sure means to correct-the travel “of: sald:ram,
said switch -means - including -safety - switches
adapted to be actuated -during- an . extremeun-
even condition of the ram for stopping' the-opéra~

tion of said-hydraulic'ram. =~ ,,
"These and further-novel objects of- the.inven-
tion will become more: fully- apparent -from-a
reading of -thespecification in:connection. with
the aceompanying sheets of drawings. © "7 .
Inithe'drawings: T T oo e
‘Figure 1 1s- A front. view -in -elevation of..a
hydraulic press mechanism. R
“Figire 12 is-a rear-view in ‘elevation . of:the
hydraulic press shown in Flgure I. =~ T
. Figure3.isa partial plan’view partly.in section;
of a hydraulic-press showing. a.-portion:of.a press
ram in section. = - N
“Figure 4 is an enlarged.view of a. rear.portion
of. & hydraulic ram:showing. a.switch.mounted
thereon. S
. Figure: 5.is.a-detail.sectional-view-.of.a. switch
mounting on a hydraulic.ram, the view. heing
taken: along theliné 5—5.of . Figure. 4, =

~Figure §.is-a-detail .view: of. an.adjustment: for

a.switeh taken.along the line 6—6:.0f -Figure:5.

igure.7-is.4 schematic. view. of.-a -hydraulic
system_and. the. switch-and. circuit. ‘diagram:for
a-leveling: device. - ) ’ DR
Tigure 8 is a detailed -elevational view.of:za
switech mechanism. mounted on:the -ram. o
_Figure 9.is a secti6hal view.of-the switch mech-
gnism taken on line 8—9. in: Figure-8. =~ ..
“Tigure 10.1s.a sectional view of.a.switch.mech=~
anism taken.along line. 10—~10.of Figure:8."
Pigure 11 is a sectional view.of.a rack.mounted
on.a.ram, the view. .being. taken substantially
glong dine fd—i1 of Higure:2, . = o oo
~Referring.now. particularly fo-Figures 1through
4 inclusive, 2 hydraulic or fluid pressure operated
press is generally designated by the. reference
character 10, The press 10 includes a housing
{1 having uprights 12. A press bed or verfical
anvil plate 13 is.supported.on:legs, 14 projecting
forwardly:from the .uprights 2. ..A.channel
shaped-:die.securing member 48 is. supported on
the bed. 13. | A ram’ 16 is.supported:on the: front
of the uprights 2,;the.ram 46 including. 2. die
securing plate: 17.coextensive with the lower edge
of the.ram #6. A pair.of fluid extensible.devices

in the form of hydraulic.cylinders:18.and 48a.are

connected o the. uprights- 12,.the.cylinders 18
and 18a.being: connected. at transversely spaced
points to the ram by piston rods 19 and 20.- The
cylinders 18 and I8¢ are effective to reciprocate
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. 3
the ram 16 with respect to the housing {i and
the bed 13.

The hydraulic system

. The hydraulic system for supplying fluid under
pressure to the cylinders 18 and i8¢ is best shown
in the schematic view of Figure 7. A hydraulic
reservoir or tahk 2/ has mounted thereofi a pair
of transversely spaced pumps 22 and 23. The
pumps 22 and 23 are respectively driven by stub
shafts 24 and 25. A common shaft 26 is mounted
in bearings 26a, the shaft being rotated by means
of a V-belt pulley 21 which is driven by belts 28
from a pulley 29 rotated by a shaft 30 from an
electric motor 31. Between the ends of the shafts
26 and the stub shafts 24 and 25 electrically con-
trolled mechanisms in the form of electric clutch-
es 383 and 34 are provided. The clutches 33 and
34 are of a conventional type which are normally
energized in driving relation. .

The type of clutch that may be utilized may
be ‘an electro-magnetic clutch that is normally
clutching and may be electrically de-energized.
Or it may be any mechanical or electrical clutch
that can be electrically controlled to establish and
to.break driving relation with a power unit in re-
sponse to a switch control. :

Rectifiers 36 and 36 are respectively connected
to the clutches 33 and 384. These rectifiers are a
part of the conventional mechanism of a mag-
netic clutch assembly and need not be deseribed
in detail.

. The pumps 22 and 23 are connected by conduits

31 and 38 to relief valves 39 and 40. The cylin~
der 18a receives fluid under pressure from the
pump 22 through a conduit 41 connecting the re-
lief valve 39 with a conventional four-way valve
42. The valve 42 has a passage 43 which, in the
position shown in Figure 7 is in communication
through a conduit 44 with the upper end of the
cylinder (8a, both the cylinders 18 and 8¢ being
the two way pressure types. -

The cylinder {8 receives fluid under pressure
from the pump 23 through a conduit 45 which
s In communication with a passage 46 in a four-
way valve 41. The passage 46 in turn may be
placed in communication with s conduit 48 in
communication with the upper end of the cylin-
der 18. )

The cylinder 18 has a conduit 49 in communi-
cation with its lower end, the conduit 49 being
adapted to communicate with a passage 50 in the
valve 42. The conduit 49 through the passage 50
is adapted to communicate with a conduit 51 lead-
ing to the reservoir 21. The cylinder 18a has its
lower end in communication with a conduit 52
which is in communication with a passage §3 in
the four-way valve 41. The passage b3 is adapted
to communicate with a conduit §4 leading to the
reservoir 21, - : :

The leveling mechanism

: The leveling mechanism is generally designated
by the reference character 5. The mechanism
88 comprises a rack bar 56 which is carried by
the ram (6 for reciprocation therewith. A second
rack 57 is laterally spaced from the rack 58, the
second rack being slidable in a wide slot or groove
58 extending vertically.in the ram i6. In other
words the rack 57T can slide vertically in the slot
68 relative to the ram during movement of said
ram 6. The slot §8 is sufficiently wide so that
the ram [6 can tilt a certain degree without af-
fecting the vertical position of the rack §1. A
torque tube 58 is journalled on the housing up-
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rights 12 by bearings 60. A pinion 61 secured to
the shaft 59 is in meshing engagement with the
rack 56 and a pinion 62, secured to the shaft 59,
is in mesh with the rack 57. Itcan be seen there-
fore that the rack 57 is supported and held in
vertical relation by its engagement with the
pinjon 62 and is thus held in the vertical coor-
dinated felation with respect to the rack 56, in-
dependently of the sliding movement of the ram
16. The rack 57 is held in the slot 58 by means
of the pinion 62 but the sliding movement of
the ram at the point of contact with the rack
61, does not affect the position of said rack. Thus
the rack 6T may be termed as being independently
supported free of the ram 186,

Referring now particularly to Figures 4 and
7 a limit switch mechanism 63 is pivotally mount-
ed on the ram 16 adjacent the rack §1. The
switch 63 has upper and lower switch elements
64 and 65. The elements 64 and 65 are adapted
to be engaged by a lug or trip plate 66 which
may make or break the switch eclements as will
be explained in the operation. The switeh ele-
ment 64 is connected by suitable circuits 67 and
68 to a source of electricity as shown, and to
the rectifier 36 which controls the cluteh 34. The
switch -element 65 is connected to rectifier 35
by circuits 68 and 69 and to a source of electricity
as shown. ' The electric motor 31 is connected
by leads 10 to the wire 68 and to a wire Tl con-
trolled from a push button switch 72. = - ‘

Upper and lower switches 13 and 14 are mount-
ed on the front face of the ram 16 as shown in
Figure 1. These switches 73 and 74 are connected
by leads 75 and 76 to the circuit as shown in Fig-
ure 7. Adjustable arms 17 and 18 are moveably
mounted on a rod 19 the rod being suitably sup-
ported on a portion of the housing {i. The
switches 13 and T4 may be opened and closed
in a conventional manner by the arms 1T and 18
for limiting the vertical reciprocation of the ram
16

The pivotal connection of the switch mecha-
nism 83 is best shown in Figures 5 and 6. The
switeh mechanism §3 is supported by a plate 80
connected to a shaft 81 extending through the
ram 16. A link 82 is connected to the shaft 81
and the link 82 is connected to a reciprocating
plunger 83 of a micrometer 84. The micrometer
84 may be of a conventional type and is pivotally
connected to the ram 16 as indicated at 85. An
adjusting sleeve 85a may be rotated for effecting
reciprocation of the plunger 83 to secure in turn
angular positioning of the plate 80 and switches
64 and €5.

The operation

In the position shown in Pigures 1, 2, and 7
the ram 16 is ready to begin downward move-
ment. The ‘motor 31 is set in operation by
switch 12 and the shaft 26 begins rotation. The
clutches 33 and 34 are in operative relation and
the pumps 22 and 23 are actuated through stub
shafts 24 and 25. Fluid under pressure flows
through conduits 41 and 44 to the upper portion
of cylinder f8a and likewise fluid under pressure
flows. through conduits 45 and 48 to cylinder
18 causing the ram to move downwardly. Fluid

- at the lower end of the cylinders {8 and i8a

70

76

is  returned respectively by conduits 49 and 5i
and conduits 52 and 54 to the reservoir 21.

- As the ram 16 is moving downwardly the rack
56 effects rotation of the pinion 61 thereby ro-
tating the torque shaft 59. This rotation of
shaft 59 reacts on rack 61 to keep this rack in
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the “garie “level: coordinated or ‘yerfical position
s Faek ‘56, siiice the ram { § - can move telative
to  the “sliding -rack 51. - The ‘groove or-slot -58
is”'sufficienitly’ wide 'so that the rack -57 is-still
maintained in operative relation’ with*respect -to
the pinion-62 - despite tilting movemént -of -the
Yot or uneven operation. -Likewise the rack 56

is ‘free to pivot with respect to the-ram 16 by

ieans of ‘a pivet-pin-56a which ‘extends-through
the ‘Fam. In- otHer ‘words the facks ‘66 ‘and. 51
Yemain in‘a Lsubstantially vertical ‘and parallel
position despite tilting of the ram sinée they are
held in this “position by ‘the ‘pinions’ 61 ‘and-62.
: -vln?‘:*a,"«cdnditi()’nf'»Whéfein' the eylinidér 18'1s op-
efatidg faster than -the “cylinder - {8a ‘tlie Tam
s prosiessing “further in its downwdrt pass-on
the side- havifig the-floating or-sliding ‘rack- 51.
Under “this ‘condition the “raek §6° is “velatively
statiohary “and ‘consequently " the - torque bdr -or
shatt 59 is loeked against rotation. -The ‘pinion

§2-is thus Held against movement and. the rack’

51:fernzins Stationery or positionéd in the same
vertical-coordinated relation as-the rack 56. The
fam -on the side ‘of ‘the cylinder 18 continues
to-move and the:switeh 64 therefore makes en-
gagerent with the lug §8 whereupon the switch
84 ig ‘actuated to energize the rectifier 36 ‘which
fri turn permits the clutch 84 to slip ‘with respect
to “the “shaft 25 and pump 23. Less fluid is
thierefore delivered from pump-23-to cylinder {8
dnd the purip 22 continueés delivering’ fluid pres-
stre to cylinder i8¢ whereupon this “retarded
éylinider ecotitinues downward: movement of the
ram until a level position-is reached. ‘When a
level position’of the ram has been:reached the
switeh 84 is again returned to its original po-
sition ‘and the clutch ‘34 again: transmits .op-
érating force to the pump 23 thereby actuating
eylinder (8. .

“Tn a condition “wherein the cylinder (8¢ op-
erates faster:and cylinder 18.is retarded the ram
progresses -faster on the side of the rack b5S.
In this coridition the rack 5T is maintained level
with rick 56-and:since rack 56 has moved down-

10

- is7opérated By pUmp

Whefetipon “piston- rod 19 fs-moved “upwardly:
Fluid from the upperénd of cylinder I8¢ returns
through ~conduits 44 passage 43 “and “conduit
51 “to the fank 21. The valve 47 is ‘moved:to
place ¢onduit 45 in communiéation with .conduit
52. through passage 53 ‘and cylinder /18 1s7.op-
érdted to ‘move ‘piston rod. 20 “upwardly. ~The
conduit-48 is now- in communication ‘with-con~
duit- 54 thirough ‘passage 46 ‘and ‘fluid refurns.
from éylindér 18 to the tank 21, o -

. DiFing the “upward “travel “theeylinder” 18a.
23 .and cylinder 18 is:op-

eiafed by pump 22. "This- connection which: s

_reyefse to- the “connection during. ~downward
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wardly with the ram (6, the rack 57 is in-a .

felatively - lower ‘position with. - reéspect .to ‘the
switeh- 65 whereupon the lug 66 engages switeh
65 to- actuate the same. This causes the rectifier
35 to actuate the clutch-33 to-slip- causing rela-
tive-lesser delivery operation of ‘the: pump until
eylinder 18 has caught up ‘whereupon: the switch
§5:is disengaged and normal operation’ continues.
ThHus the leveling mechanism is effective to keep
the ram in-a level position since during any
tilting ‘movement the switches’ react to control
fluid delivery-to the.cylinder that is advanced
in operation. . e
-XInder certain -operating -conditions it -is -de-
sirable:to move the ram in-a tilted ‘or angular
position. To-adjust the switch position angularly
with respect to the ram, the operator need merely
turn the-adjusting member- 85a-0f the microm-
cter 84 whereby the:plate 89 will be moved to
the--desired position -on" the -ram. -The. switch
mechanism 63 will then be positioned in-proper
angular-relation to the rack 57 and the lug-§6
so-that the ram may be reciprocated in-a tilted
position, the leveling mechanism being ‘effective
to gynehrorize or-coordinate the cylinders during
afiy variariee of the ram from theé desired. tilted
- oF - #ingular tpesition -during: reciprocation.
“The downward ‘movement’ of ‘the ram 16 has
beer -described. - During upward movement the
valve 42 s shifted '5¢ that ‘conduits 41 -and 49
“gie Vin etmmunicgtion *through v passage’ “50
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fiovemient of the'ram permits the .operation’.of
tHe leveling mechanism without any reversal: of
the “Switch - mechanisim or " relocation of. the
gwitches.  If “during “tilting “of  the ram ‘during
upiard tiavel ‘switeh 64 is engaged, the cluteh
34 ‘slips ‘and. fluid delivery to ‘the eylinder- 182
is controlled or halted. .On the 'other hand:if
switch 65 is~actuated the clutch 33 :slips “and
eylinder 8 is controlled in its reception of fluid.

Tn Fgures 7,°8, 9 and 10, safety switches 80
snd 91 are provided adjacent the switch mecha-
nisms 63. These switches are in series with the
eléctrical -eiveuit and switch 2. in a- suitable
manner to break the-circuit to the clutches and
the electric motor in the event that ‘either of
theiswitches 64 and 57are ‘inoperative for .any
réason. 'The'contact elements 90a and. S8iaare
positioned *above dnd pelow ‘the respective’ con-
taets of “the :Switehes ~64 :and 65, ° Movement.
ther&fore of the contact plate 66 .beyond -either
of the contacts of the upper or lower switches
64 snd 65.shuts off ‘the -electrical system com-
pletely thereby “stopping :all fluid ‘flow "tothe
¢ylinders 18 and 18a.

“Thus it can be seen that the level travel of
the ‘ram is effectively -assured by -the leveling
mechanism  during both’upward-and ‘downward
travel of the ram. The degree.of misalighment
or argularity of the ram necessary to operate'the
‘switches can be adjusted to-close limits and the
slidable” rack “provides an- effective 'simple rand
positive actuator for the switches. -Equal travel
of the extensible devices is thus maintained with-
out the use-of “a- rigid mechanical ram- contral,
pbut’ with”a positive mechanism. for “eontrolling -
fluid delivery. The retarded-cylinder or. piston:is
permitted to-catch up while fluld control:is exers
cised over the advanced piston. -One of the prime
features of the invention is:exemplified ‘in'the
sliding rack and its novel “cooperation- with: the
torque: shaft: and’ switches.  The: leveling. device
éan be utilized in-any construction where: level
uniform travel of @ part is necessary-and the part
is actuated by a plurality of ‘spaced power ‘units
having' a tendency to operate in-a hon-uniform
manner. '

",»It is realized ‘that reversal of the parts-canbe
aceomplished "and’ that changes may be made
swhich do not depart from the spirit of the inven-
tion as disclosed nor the scope thereof as:defined
in the appénded claims.

‘What is claimed is: i
1.5A” fuid pressure -actuated ‘press ‘having:a
housing and" a vertically reciprocable ram, hori~
vontally spaced first and second fluid pressure ex-
tensible devices connected to saidhousing -and
‘said ram for reciprocating said ram; ‘means-for
coordinating the operation of said extensible de-
vices to provide for level uniform travel of said
ram, said means including a”first: vertically”ex-
teniding rack conniectéd to the ram adjacent-one
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end of the ram thereof for vertical movement
with said ram, a second vertical rack horizontally
spaced from said first rack, said second rack heing
independently supported relative to said ram ad-
jacent a second end of said ram, a rotatable shaft
journalled on said housing, said shaft having
rotatable members engaging sald racks whereby
during reciprocation of said ram said second rack
is maintained in vertically coordinated relation
with respect to said first rack; means for supply-
ing fluid under pressure to said first and second
fluid extensible devices, said last named means
including first and second fluid pumps respectively
communicating with said first and second exten-
sible . devices, power means adapted to operate
said pumps, first and second electrically controlled
clutch means between first and second pumps and
said power means, and first and second switch
means connected to said ram. for reciprocation
therewith and respectively connected to said first
and second clutch means, said. first and second
switch means being individually engageable by
said .second rack during tilting of one end of the
ram with respect to the other end whereby :said
clutches are individually actuated in response to
the switches to control the fluid delivery of said
pumps to the extensible devices during unequal
operation of one exfensihle device with respect
to the other. : o :
. 2. A hydraulic press having a housing and a
reciprocable ram, spaced first and second- finid
pressure extensible devices connected to said ram
and said housing for reciprocating the ram;
means for coordinating the operation of said ex-
tensible devices to provide for level uniform travel
of said ram, said means including a first rack
secured to the ram for reciprocation therewith,
8 second rack laterally spaced from said first rack,
said second rack being independently supported
free of the ram whereby the ram is slidably mov-
able in a vertical direction with respect to said
second rack, a rotatable torque shaft journalled
on the housing, said torque shaft including a first
member connected to the torque shaft for rotation
therewith, said first member engaging the first
rack for rotating said torque shaft and a second
member connected to said torque shaft for rota~
tion therewith, said second member engaging said
second rack for securing the same in substantially
the same vertical position as said first rack during
rotation of the torque shaft; means for supplying
fluid under pressure to said extensible devices
comprising first and gecond fluid pumps, the
pumps having first and second delivery conduits
respectively in communication with said first ang
second extensible devices, a first return conduit
connecting the firsi extensible device with the
second pump, g second return conduit connecting
the second extensible device with the first pump,
means for rotating said pumps comprising a power
unit, first and second clectrically controlied
clutches respectively between the first and second
pumps and said power unit, first and second
switch means on said ram, and means connecting
said switch means and said electrically controlled
clutehes, said switch means being individually en-
gageable by said second rack during tilting move~
nient . of the ram for de-energizing one of said
clutches thereby stopping fluid delivery of one
of said pumps to one of said extensible devices,
said switch means being arranged and constructed
to again energize said clutch during return of the
ram to a level position. '

3. A fluild pressure actuated press having a
housing and a vertically reciprocable ram, hori-

K1
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zontally spaced first and second fluid pressure
extensible devices connected to said housing and
said ram for reciprocating said rain; means for
coordinating the operation of said extensible de-
vices to provide for level uniform travel of said
ram, said means including a first rack connected
to the ram adjacent one end thereof for recipro=-
cation therewith, a second rack spaced from said
first rack, said second rack being supported inde-
pendently relative to said ram adjacent a second

" end of sald ram, a rotatable shaft journalled on
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said housing, said shaft having pinions engaging
said racks whereby during reciprocation of said
ram sald second rack is maintained in position
with respect to said first rack; means for sup-
plying fluid under pressure to said flrst and
second fluld extensible devices, said means in-
cluding first and second fluid pumps respectively
communiecating with said first and second exten-
sible devices, power means adapted to operate
said pumps, first and second electrically con-
troiled clutch means between said first and sec-
ond pumps and said power means, and first and
second switch means connected to said ram for
reciprocation therewith and respectively con-
nected to said first and second clutch means; said
first and second switch means being individually
engageable by said second rack during tilting ot
one end of the ram with respect to the other end
whereby said clutches are individually actuated
in response to the switches to control the fluid
delivery of said pumps to the extensible devices
during unequal operation of one extensible device
with respect to the other. :

4. In a fluld pressure actuated press having a
reciprocable ram, spaced first and second fluld
pressure extensible devices connected to said ram
for reciprocating the same, means for supplying
fluid under pressure to said fluid extensible de-
vices including a pump in communication with
said fluid extensible devices; a leveling mecha-
nism for coordinating the operation of said ex-
tensible devices to provide for level uniform
travel of the ram comprising, a first rack sup-
ported ‘on the ram for reciprocation therewith,
a second rack spacedly positioned with respect
to said first rack, sald second rack being posi-
tioned independently free of the ram whereby
said ram may move relative to said second rack,
a rotatable shaft stationarily positioned with re-
spect to said ram, said shaft having a first mem-
ber rotatable with said shaft engaging said first
rack whereby said shaft is rotated during recip-
rocating movement of sald ram and said first
rack, sald shaft having & second member rotat-
able with said shaft engaging the second rack
for maintaining said second rack in coordinated
relatlon with respect to said first rack, a switch
movable with said ram, means connecting said
switeh with said pump, and means on said second
rack for engaging said switeh during tilting move-
ment of sald ram, whereby said pump Is con-
trolled in response to said switch to regulate the
fluid flow to one of sald extensible device until
level position of said ram is again established.

5. In a hydraulic press having a vertically re-~
ciprocable ram, spaced first and second hydraulic
units connected to said ram for reeiprocating the
same, means for supplying fluid under pressure
to said fluid hydraulic units including a pump
in communication with said hydraulic units level-
ing mechanism for coordinating the operation of
said hydraulic units to provide for level uniform
travel of the ram comprising, a first rack sup-
ported on. the ram for vertical reciprocation
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therewith, a second rack transversely spaced with
respect to said first rack and substantially par-
allel thereto, said second rack being positioned
free of the ram whereby said ram may move rela-
tive to said second rack, a rotatable shaft station~
arily positioned with respect to said ram, said
shaft having a first pinion engaging said first rack
whereby said shaf$ is rotated during reciprocating
movement of said ram and said first ram, said
shaft having a second pinion engaging the second
rack for maintaining said second rack in ver-
tically coordinated relation with respect to said
first rack, a switch mechanism means connect-
ing said switch mechanism with said pump, and
means on said second rack for engaging said
switch mechanism during tilting movement of
said ram, whereby said pump is controlled to
regulate the fluid flow to one of said hydraulic
units until level position of said ram is again
established.

6. In a hydraulic press having a housing and
a vertically reciprocable ram, horizontally spaced
first and second hydraulic units connected to
said housing and said ram for reciprocating said
ram; means for supplying fluid under pressure
to said hydraulic units including first and sec-
ond pumps, a power unit for operating said
pumps, first and second electrically controlled
clutches between the power units and said pumps;
a leveling mechanism for coordinating the oper-
ation of said hydraulic units to provide for level
uniform travel of said ram comprising, a first
rack supported on the ram for reciprocation
therewith, a second rack horizontally spaced
from said first rack, said second rack being inde-
pendently supported with respect to sald ram,
means for maintaining said first and second
‘racks in horizontal spaced alignment during
movement of said ram including a rotatable
member connected to said housing, first and sec-
ond pinions connected to said rotatable mem-
ber for rotation therewith, said pinions each en-
gaging one of said racks, a switch on said ram,
and means connecting said switch with said first
and second clutches, said switch including first

and second contact elements individually en--

gageable by said second rack during tilting of
said ram for actuating either of said clutches
thereby controlling operation of one of said
pumps for regulating the delivery of fluid to
-one of said hydraulic units until level travel of
said ram is established.

7. In a fluid actuated press having a housing
and a vertically reciprocable ram, horizontally
spaced first and second hydraulic units con-
nected to said housing and to said ram for re-
ciprocating said ram; means for supplying fluid
pressure to said hydraulic unifs including a
pump structure, first and second conduits con-
necting said pump structure and said first and
second hydraulic units; a leveling mechanism for
coordinating the operation of said hydraulic
units to provide for level uniform travel of said
ram including a first rack connected to the ram
for reciprocation therewith, a second rack sup-
ported independently of said ram, means for
maintaining said first and second racks in hori-
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zontally aligned relation during movement of said
ram including a rotatable member journalled on
the housing, first and second pinions connected
to said rotatable members for rotation therewith,
said pinions engaging the racks whereby said
rotatable member is rotated, and means con-
nected to said pump structure and constructed
and arranged for engaging the second rack dur-
ing tilting of said ram to control said pump
structure and the fluid delivery through one of
said conduits to one of said hydraulic units until
a level position of said ram is established. )

8. For a movable reciprocating member hav-
ing first and second spaced fluid pressure ex-
tensible devices.connected thereto and first and
second fluid pressure actuators respectively con-
nected to the first and second extensible devices;
a leveling mechanism for coordinating the opera-
tion of the extensible devices comprising a first
rack bar connected to the reciprocating member
adjacent one end, a second rack bar horizontally
spaced and connected to the reciprocating mem-
ber adjacent a second end, said rack bar being
supported independently of the ram, a rotating
shaft including pinions engaging and coordi-

mnating the position of said racks, and control

means on the reciprocating member responsive
to tilting uneven movement of said member. for
engaging the sliding rack thereby activating the
control means for regulating the fluid pressure
actuator to control the fluid flow to said exten-
sible devices thereby coordinating the operation
of said device.

9. In a reciprocating member as claimed in
claim 8 wherein the control means includes a
switch engaging the sliding rack for controlling
the fluid pressure actuators. .’ )

10. In a reciprocating member according to
claim 9 wherein the confrol means. includes a
pair of electrically controlled clutches and switch
means mounted for reciprocation on said ram,
said switch means being connected to said
clutches, the clutches being adapted to control
the fluid actuators, said clutches being respon-
sive to the actuation of the switches for con-
trolling the fluid pressure actuators.

11. In a reciprocating member according to
claim 8 wherein the first rack bar is pivotally
connected to the ram whereby the first rack bar
may be adjusted angularly. .

EDWARD M. DREIS.
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