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 Patented Dec: 23, 1941 2267380

- ~ HOLD-DOWN SYSTEM |
" Ransom Tyler, Greenfield, Wis., assignor to The o
~Qilgear Company, Milwaukee, Wis., a corpora- a
.~ tionof Wisconsin .
~ Application November 16, 1938, Serial No. 240,668 =
S 15Chams (CLE0—E) [ S
" This application 15 & continuation in part of  similar to that shown in Fig. 3 but employing &

pplication Serial- No. 04,034, filed August 3, ~ single pump instead of two pumps. = - -
- 1936, and now abandoned. e Figs. 8 and 9 are views showing a control valve
" The invention relates to hydraulic mechanisms in positions different from that shown in Fig. 6. :
. for exerting holding pressures upon external ob- 5 For the purpose of illustration, the invention .
- .- jects or for pres'sin_g"'one'_or'mqre:'objects-against- ~has been shown applied to a printing press but c |
~ one or more other objects, ‘and it is particularly it is not limited to such use. “Since the printing .
. adapted for controlling the pressurée between  press per se forms no part of the present inven-
 the rolls of printing presses of the type em- tion, it has not been shown In detail. | |

' ~ ployed to print paper or other material in colors. 10 " Itis deemed sufficient to state herein .tha;i;_'_ ﬂiﬁx R
A press of this type ordinarily has a lower  Press has one or more stands of rolls or press

-

" yoll which rotates upon a stationary axis and an sections each of which includes a lower or im- -

upper roll which is movable vertically and ex-. pression roll | which has its trunnions jour-

~ erts:a predetermined pressure upon the paper - naled in stationary bearings 2 and 3, an upper |

or other material as it passes between the rolls. 16 roll 4 for pressing the material to be printed
In order that the printing may ‘be clear and - against roll 1, and two backing rolls § and 6
“sharp, it is ordinarily necessary that the pressure which engage Upper roll.l.‘throughout the length SN
‘between the rolls be f;’:.lt.::_,sselsr-_i"i_"eg'lJla_.’rs'ued'a.m:i'.iﬁ some  thereof. Rolls § and 6 have the trunnions there- . = -
-~ instances be less than the pressure created by  0f journaled in a pair of vertically movable bear-
- the Weijght;of.the_-,uptjerf'_r_oll"a.sSembly.. . 20ings T and 8 which are shown as having slots

. The present invention has an object to pro- = formed therein to receive the trunnions of roll
~ vide a hold-down system ‘in- which a -plurality - 4 so that roll 4 may move vertically a limited, -

of hydraulically actuated hold-down units may distance but, when bearings 1 and 8 re moved

" be energized by liquid from a common source ~upward, they .Willscanﬁyiz-_‘;h‘p, upper 311[5;5303138 -
~ and be capable of exerting independent holding 8 rolls with them. [ ..
 forces without wasting the motive lquid. . .. Figal
- Another object is to provide such a system with
'means whereby the fluid pressure in one unit

 In order to show thatifthé same Or iﬁde'pendéht -
" mav he Sy i e vecriTe | 2o holding pressures may be applied to opposite =
iﬁajmgie:iﬁfgwnpout varying the pressuré ., .45 of the same roll, two stands of rolls or press
| | o ohiect 18 sections A and B have been shown. R

S i it - 'In each of sections A’and B, each of bearings

S ;?1“& cggggglssusceptible Of --‘.\’1953 adjustment 4 .14 g has connected thereto a piston or ram. -

o andeomtrol. - ide & hold-down Sys- .. o which is fitted in a cylinder 10 and forms there-
 Another object is to provide 8 holt-doWE BIEY 55 with a hydraulle hold-down Wotbr, CRULCL
" and operated. - . RS _is shown carried by & rod {1 which forms part .

 Other objects and advantages will appear from of a mechanism for ralsing anc'll lowering thg
" the description hereinafter given of hold-down upper roll assembly to permit roll | to be chargsc
~ systems in which the invention is embodied. “or to be replaced by a larger or smaller roll. The
The invention is exemplified by the hold- 40 mechanism for raising and lowering the upper .
" down systems illustrated schematically in the roll assembly has not been illustrated as it forms -
accompanying drawi " e ~ no part of the invention. It is deemed suif-
 as follows: | R © ficient to state ‘that each rod il is firmly held
A w1 is & view showing one form of the in- ,. 1o & stationary position when the hold down -
e S ied to 8 printing press of the type - motors are Wreing Fes% WS 1 and 8 downward
employed to print in colors. -~ . topress roll 4 against roll b,
“Fie. 2 is a detail view. Liquid for operating motors 8—10 may be sup-

" Pig. 3is a view showing another embodiment plied by a pump |5 which has tne character-
" of the invention applied to a printing press. . istic of delivering liquid at its full or adjusted =
" Figs. 4 and 5 are views ‘showing a control 50 yolumetric rate until pump pressure reaches

~ yalve in ‘positions different from that shown in - a predetermined maximum and then automat-

" Another object is to provide a hold-down sys-

rja’wmgs' in which the views are

ically reducing its stroke until it is delivering =

" Fig. 6 is a view showing another valve in a  just suficient liquid to maintain that maximum N
_ position different from ‘that shown in Fig. 3. .. -fpre_ss'ur_e:substantially”cmstant;' A pump of this
" Fig. 7 is a view showing a hold-down system %5 type is shown in Patent No. 2,080,810. Pump I3 =




=

delivers its output into a pressure channel 18
and has liquid returned to it through a return
channel {1. | .
-~ In order that the same or different pressure
may be maintained in the several cylinders (0,
each cylinder {0 or group of cylinders 10 is pro-
vided with & pressure control unit consisting of
resistance valve or a relief valve I8 and a re-
sistance valve {8 which open In opposite direc-
tions. o |

The valve I8 of each unit has its inlet connect-
ed to a cylinder (0 or to & group of cylinders 0

and its outlet connected to return channel I1,
and it is adjusted to open at a pressure at least

as great as the pressure desired to be main-
tained in that cylinder or group of cylinders.
- The resistance valve 19 of each unit has its inlet
connected to pressure channel {8 and its outlet
connected to a cylinder {0 or to a group of cyl-
inders 0 and it is adjusted to open at a pressure
equal to the difference between the pressure in
channel {6 and the pressure desired to be main-
‘tained in that cylinder or group of cylinders.
The hold down system may be arranged to
cause the same or different pressures to bhe ex-
erted upon opposite ends of the upper roll or
the assembly. For the purpose of illustration,
each cylinder {08 in section A is shown as being
connected by channels 20 to the outlet of a re-
sistance valve 19 and through channel 20 and a
channel 21 to the inlet of relief valve |8, while
both of the cylinders in section B are shown &s
being connected by a branched channel 22 to
- the outlet of a single resistance valve 19 and

‘through channel 22 and a channel 23 to the
- Inlet of a single relief valve 18. The arrange-

ment is such that different pressing forces may,

if desired, be applied to opposite ends of the
upper roll assembly in section A while the same

bressing force is applied to both ends of the up-

per roll assembly in section B. .
-~ In practice, the valves 18 and 18 of each unit
are arranged Iin alinement in a single casing or
in connected casings and are adjusted by a sin-
gle element but, for the purpose of illustration,
they have been shown as being separate and
_provided with a common adjusting member 24
rotation of which in one direction will increase
the tension of the spring in valve I8 and de-
crease the tension of the spring in valve 19, there-
by Increasing the pressure required to open valve
18 and decreasing the pressure required to open
valve {8, while rotation of member 24 in the op-
posite direction will decrease the tension of the

spring in valve 18 and increase the tension of

the spring in valve {8, thereby decreasing the
pressure required to open valve {8 and increas-

10

18
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wall of nut 28 into contact with the unthreaded
portion of screw 28.

When set screw 29 is loosened, adjusting screws
25 and 26 may be turned independently of each
other to individually adjust the resistances of
valves 18 and 19 respectively. Then by tighten-
ing set screw 29, nuts 27T and 28 will be fastened
together so that rotation of one will cause ro-
tation of the other and thereby:cause the re-
sistances of valves 18 and 18 to be simultane-

ously varied inversely to each other.

If the system is supplied with Hquid from =
constant pressure source, such as pump (4§, and
if it 1Is desired to prevent the escape of liquid
from the system during normal operation of the
apparatus to which the system .is applied, the
combined resistances of the valves 18 and {9 of
each unit should be such that the pressure re-
quired to open both valves of each unit would
be at least as great as the pressure at the source.

For example, if pump I8 were maintaining a
pressure of 1000# per sq. in. in channel 16 and

if it were desired to maintain a pressure 800#

30

35

40

per sq, in. in a ceriain cylinder 10 without loss
of Hquid from the system, the pressure control
unit connected to that cylinder should be so
adjusted that the valve 18 thereof would open
at a pressure of 200#%# per sq. in. and valve 18

thereof would open at a pressure of at least 800#
per sq. in. |

It is well known that a resistance valve will

| remain open at a pressure lower than the pres-

sure at which it opens due to the fact that the
area of the vaive member exposed to. the pres-
sure at the inlet of the valve is greater after
the valve opens than before it opens., |

The additional valve member area exposed to
the inlet pressure after the valve opens depends
upon the width of the valve seat for the reason
that, as soon as the liquid flowing through the
valve passes the valve seat, its pressure drops
to the pressure prevailing at the outlet side of
the valve member. Therefore, if the valve is

- provided with a wide seat as is necessary to

50

56

ing the pressure required to open valve 9.

Therefore, the sum of the resistances of the two
valves remains constant. |

In order that the springs of valves 18 and (8
may be individually adjusted, member 24 is

snown in Fig..2 as being provided with two sep-

arate adjusting screws 28 and 28 which are
threaded, respectively, through the casings of
valves {8 and 19 and into contact with the springs
therein, - - 1

Screw 28 has a nut 271 fixed thereon near its
outer or upper end and that part of the screw

bore of a hollow nut 28 which is fixed upon the
outer or lower erid of screw 26. Nuts 27 and
28 may be fixed for simultaneous rotation by
‘means of a set screw 29 threaded through the

60

prevent it from becoming battered if the valve
member has considerable movement due to large
volumes being passed through the valve, the area
exposed to the inlet pressure is considerably
greater after the valve opens than before it opens
and there will be a considerable difference be-.
iween the pressure at which the valve opens
and the pressure at which it will close. |
Since only very small volumes are ever passed
through valves I8 and (9, these valves merely
“crack” when liquid is passed therethrough so
that there 1s substantially no impact against the
seat when the valve closes. Therefore, each of
valves {8 and 9 is provided with a very narrow
hardened seat which is little more than a -sharp
edge. Consequently, the difference between the -
pressure at which the valve opens and the pres-
sure required to hold it open ‘is 80 small that
it is of no significance commercially and has

~ been disregarded in the explanation given herein.

69

| 0
beyond nut 27 is unthreaded and fitted in the

It would seem that the combined resistance
of the two valves of each unit could be such
that the pressure required to open both valves'
would be just equal to the pressure at the source
but In practice it is found that the combined
resistance should be slightly higher so that each
valve (8 will open at a pressure which, for in-
stance, is 10 to 50# higher than the pressure

- in the cylinder to which that valve 18 is con-

(£

nected. | | |
AS long as 'th_e ‘pressure at the source and the




. primarily

© - bearing 1 ecle B I'O! vO . &
. which is fitted in a stationary cylinder 33, and

- 838 upward

- the ends thereof.
-~ When valve 43 is

- upward force acting upon the
down motor remains constant, there will be main-

tained in the cylinder 10 of that hold-down

the ram 8 of any hold-

motor a substantially constant pressure which

in the above example, would.

. eration of pump 8§, or the

'  paper breaking and then winding up on roll |
and thereby raising roll 4.

' limits, which in the above example, would be

K between approximately 800# and '810# to 850#.

o holding force exerted thereby may thus be main-

" tained substantially constant or kept within nar-

~ yrow limits, and the pressure in any hold-down

" motor and the holding force exerted thereby may
© thus be varied without affecting the pressure In
~_any other hold-down motor or the force exerted -

~thereby. -~

" The hold-down system shown in Fig. 3 differs
from the previously described system

 exerted upon the m

© less than the pressure resulting from the weight

' As shown, the upper roll assembly has its

' its bearing 8 connected by a rod 34 to a piston
. 36 which is fitted in & stationary cylinder 36.
i for moving pistons 32 and 36 down-
.- ward is supplied by a constant pressure ‘pump

31 which discharges liquid into a supply channel

38 and has liquid returned to it through a return

~ channel 38. Liquid for moving pistons 32 and

-3 is supplied by a constant pressure
~pump 40 which discharges into a supply channel

- be employed for operating other hold-down units

' py extending channels 38, 39 and 41 thereto.
T hold-down motors 32—33
- - and 385—36 is under

- 'The operation of hold-a rs. 32~
the control of a control

" ports 81 and 52 formed in the wall of its bore

" its bore connected to a branched return channel

channel 39. Port Bl is connected by channel 88

. to supply channel 38, and port 52 is connected

by a channel 56 to a channel §1 intermediate

be approximately
_800# per sq. in. ‘The pressure at the ‘source
 might vary due, for instance, to. inaccurate op-
| upward force acting -
. on ram 9 might vary due, for instance, to the
10
8 If the pressure at
" the source should increase or if the upward force
~acting on ram § should vary, the pressure in
“cylinder 10 would be maintained within narrow

_The pressure in any hold-down motor and the

35

sonnected by & rod 31 to a piston 32 B

SR ALV in the'_"p'ositinh' shown in Fig.
3, it blocks communication between port 52 and
- port 51 and between port §2 and return channel

~ supply chagrnel 38.
. tion shown in Fig.
port 52 and port

19

20

30

~If the press is

channel 57 into return channel 39.

- upper ends

of two relief valves -

~adjusted by means of an adjus
~ as previously explained. - L T e
| 32 and 35 may expel I

 nels 81* and 6> to

Fig. 4, commu . _
nel 53 is blocked but port 52 is open to port
5i so that liquid can flow into chanvel 51 from

to channel 53 so that liquid can

The pressure of the liquid suppued,_-.:m the

and 2 and previously described. - Consequently,

these units have been indicated by the same
“reference numerals with the exponents a and b o
‘added thereto, and no detailed description thereof

~ 'As shown, channel 81 has its ends connected -
_to two resistance valves {8* and {3° the outlets
~ of which are connected, respectively, by channels
~ 88* and 58" to the upper ends of cylinders 33
-and 36.

Channels §8* and §8® are connected,

respectively, by channels §92 and 69° to the inlets ~
of tv s 18 and 18> the outlets
- of which have return channel 83 connected

marLy ircm inS pIevious scribed system  thereto. Valves 18* and 82 may be simultane- =
in that it is provided' with. hold-down motors

. which are capable of moving the upper roll as-
~ ‘sembly toward and from lower roll { and with
" means for reducing the pressure between rolls -

~~ { and 4 to a minimum so that the pressure being

aterial being printed will. be ' liquid freely f

ously adjusted by means of an adjusting member .'

24> and valves 182 and.

that pistons

- Inorder

rom upper ends of cylinders 33 and -

86 when motive liquid is .supplied  to the lower .
‘ends of cylinders 33 ‘and 36 and valve 4% isin-
~the position shown in Fig. 5, two check valves
§0* and 60® have the inlets. thereof connected,
~ respectively, to channels §8* and §8° and the =
outlets thereof connected, respectively, by chan-
channel §1 intermediate the =

to be employed at all -thl_iés | to .

~ print materials which require only a low pres-

45

'sure between rolls | and 4, supply pipe 41 from S

" pump 48 may be connected directly to the lower

- ends of cylinders 33 and 38 but, if a wide range
" of printing pressures is desired, means .should
‘be -provided for connecting the lower ends of
cylinders 33 and 3§ either to pump 40 or to
“exhaust. S m e
"~ As shown, the delivery of liquid to the lower -
i iNaer  uie  co. ¢ | - ends of cylinders 33 and 36 is under the control -
- valve 45 which is fitted in a valve casing 46.and
. yieldingly retained in the position shown in Fig.
"3 by a caged spring 47 arranged in a spring
‘chamber 48 formed upon or attached to one end. -
- of casing 46. Valve 45 is adapted to be shifted
. from its central or- neutral  position as shown
~in Fig. 3 to the position shown in rig. 4 or to
- the position shown in Fig. § by one or the other
~ of two solenoids 49 and 50 the cores of which
. are connected to valve 46 by suitable valve stems. N
" Valve casing 48 has two' annular grooves Or.

66

10

7%

‘Port 64 is connected

of a valve 62 which is closely fitted in the bore

of a valve casing 63 having three annular grooves - o

or ports 64, 65 and 66 formed in the wall thereof.

_ follows: -~ R o
©If it is desired to raise upper roll assembly,
valve 43 is shifted to the position shown in Fig.
0 50 that liquid can escape from the upper endsof
- “cylinders 33 and 36 and liquid from pump 0.
- can flow to the lower ends of cylinders 33 and .
38 and move pistons 32 and 35 upward. - The
liquid expelled from the upper end of cylinder - -
33 by piston 32 will flow through channel 58%,

. 53 so that no liquid can fiow to Or-ﬁfrom-.chamel ERR
'§1. When valve 48 is in the position shown in - - =
communication between port 52 and chan-

‘When valve 45 is in the posi- .
5, communication between = -
51 is blocked but port 52 is open
escape from

"ends of cylinders 33 and 36 is controlled
by two pressure control units which are identical

to the pressure control units shown in Figs. 1 o

{8 may be simultaneously o
ting member 24>

Port 64 to supply channel 4§ by
channel 81, port 66 is connected to the lower -
ends of cylinders 33 and 36 by & branched chan-

nel €8, and port 66 and both ends of the bore
‘of casing 83 are connected to a branched exhaust

. channel 89 which discharges into & suitable

- reservoir such as the sump of pump 0.
- Assuming that the parts are in the positions
65 shown in Fig. 3 and that pumps 31 and 40 are
running, the hold-down system will function as



4 . o
check valve 602, channels 62, 5T and 56, valve
casing 45 and channels £3 and 54 into the return
channel 39, and the liquid expelled from the
upper end of cylinder 36 by piston 35 will flow
‘through channel 58, check valve 60°, channels
6tb 57 and 56, valve casing 46 and channels 33

and 54 into return channel 39.
| When it is desired to move the upper roll as-
‘sembly downward, valve 45 is shifted to the posi-
tion shown in Fig. 4 and liquid from pump 37
will flow through channels 38 and 55, valve
casing 846 and channel 56 into channel 51. A
part of the liquid entering channel 51 will fiow
through resistance valve 192 and channel 382
to the uprer end of cylinder 33 and move piston
32 downward, and another part of the liquid will
flow through resistance valve 18 and channel
~ 58b to the upper end of cylinder 36 and move
piston 3% downward. -

The liquid expelled from cylinders 33 and 36
during downward movement of pistons 32 and
35 may flow to pump 40 and be exhausted
“through the relief valve with which all such
pumps are provided, it being understood that

pump 40 is so.adjusted that pressure required

10

15

20

25

to open its relief valve is but a few pounds higher

than the predetermined pressure at which pump
40 reduces its stroke to maintain that predeter-
mined pressure constant.

However, valve 62 may be shifted toward the
right to or nearly to the position shown in Fig.

30

6 and then pistons 32 and 35 may expel liquid
from the lower ends of cylinders 33 and 36

through channel 68 and valve casing 63 into ex-
haust channel 69 until just before the roll 4 en-
gages lower roll { and then valve 62 should he
shifted to the position shown in Fig. 3 to pre-

35

vent roll 4 from striking a heavy blow upon'.

lower roll |I.

After roll 4 is in contact with roll {, the pres-
sure created by pump 40 will act upon the lower
faces of pistons 32 and 35 and create upward
forces which will oppose the downward forces
created by the weight of the upper roll assembly
and by the pressure acting upon the upper faces
of pistons 32 and 35. If the pressure control

units are adjusted to cause sufficient drop in.

pressure between pump 31 and the upper ends
of the hold-down cylinders, the tipward forces on
pistons 32 and 35 will substantially counter-bal-
ance the downward forces thereon and the pres-
sure between rolls | and 4 will be approximately
zero. If the pressure control units are ad-
justed to cause g smaller drop in pressure be-
tween pump 3T and the upper ends of cylinders
33 and 36, the pressure between rolls { and 4
will be correspondingly greater. |
If a high pressure between roll 4 and roll |

is desired, valve 62 may be shifted to the posi-

tion shown in Fig. 6 after roll 4 is in contact
with roll {. Pressure control units 18*—132 and
18>—19° will then function to maintain the hold-
ing pressure in the upper ends of cylinders 33
and 36 within narrow limits in the same manner
that the pressure control units shown in Fig. 1
function to maintain the holding pressures in
cylinders {0 within narrow limits.

The pressure between rolls | and § may thus
be varied between zero and a very high pressure
by adjusting pressure control units [(8%—]9%
and 18>—§9% and/or by shifting valve 62 to one
~ or the other of its positions.

Figs. 7 to 9
The hold-down system shown in Fig. 7 differs

10

K]
1 |

60

70
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from the system shown in Fig 3in that only one
pump is employed, liquid is delivered from that
pump to the lower ends of the hold-down mo-
tors through a pressure control unit similar to
the pressure control unit previously described,

and the flow of liquid to and from the hold-down

motors is controlled by a valve which differs
somewhat from the control valve shown in Fig. 3.
Since the system is otherwise the same as the
system shown in Fig. 3, like parts have been in-
dicated by like reference numerals and no. fur-
ther description thereof will be given.

As shown, liquid for operating hold-down mo-
tors 32—33 and 35—36 is supplied by pump 31
which, as previously explained, delivers its out-
put into a supply channel 38 and has liquid re-
turned to it through a return channel 39.

The flow of liquid to and from the hold-down
motors is controlled by a valve 15 which is fitted

'in a valve casing 16 and yieldingly retained in

the position shown in Fig. 7 by a caged spring
11 arranged in a spring chamber 18 formed upon
or attached to one end of valve casing 16. Valve
18 is adapted to be shifted from its central or
neutral position as shown In Fig. 7 to the posi-
tion shown in Fig. 8 or to the position shown in
Fig. 9 by one or the other of two solenoids 19
and 80 the cores of which are connected to valve
19 by suitable valve stems.

Valve casing 16 has four annular grooves or
ports 81, 82, 83.and 84 formed in the wall of its
bore intermediate the ends thereof, and the ends
of the bore are connected to a branched return
channel 8% which is connected by a channel 86
to return channel 38.

Port 81 has channel 56 connected thereto
port 82 is connected to supply channel 38 by
channel 81, and porits 83 and 84 are connected
by branched channel 88 to the inlet of a re-
sistance valve 19¢ the outlet of which is con-
nected by branched channel 89 to the lower ends
of both of cylinders 33 angd 36.

Channel 89 is connected by channel 90 {o the
inlet of a check valve 81 the outlet of which is
connected by a channel 82 to channel 88 inter-
mediate the ends thereof. Channel 89 is also’
connected by a channel 93 to the inlet of a re-
lief valve 18° the outlet of which is connected

by a channel 94 to a return channe! 39. Rellef
valve 8¢ and resistance valve [9¢ may be simul-

taneously adjusted by means. of an adjusting
member 24¢ and form therewith a pressure con-
trol unit which is identical to the pressure con-
trol unit shown in Fig. 1 and previously de-
scribed.

When valve T5 1s In the position shown in Fig.
7, 1t blocks communication between ports 81, 82,
83 and 84 so that no liquid can flow to or from
the hold-down motors.

When valve 19 is shifted to position shown in
Fig. 9, port 81 is open to exhaust channel 85 and

port 82 is open to port 84 so that liquid from
pump 37T willl flow through channels 38 and 81,

valve casing 16, channel 88, resistance valve {8c¢
and channel 89 to the lower ends of cylinders
33 and 36 and cause pistons 32 and 35 to move
upward and raise the upper roll assembly.

Piston 32 will expel liquid from the upper end
of cylinder 33 through channel 582 check valve

8§02 and channel 61® into channel 57, and piston

] 3% will expel liquid from the upper end of cylin-
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der 36 through channel 58°, check valve 60 and
channel 6 into channel 57. From channel 57,

the liquid expelled from cylinders 33 and 36 by
pistons 32 and 3% will flow through channel 56,
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turn channel 39. .

in Fig. 8, communication between. channel 85 and
* the valve ports is blocked so that no liquid can

- , 2,267,880
 valve casing 16 and channels 85 and 86 Inlo re-

 escape into return channel 39, and ports 81 and -

83 are open to port 82.so0 that liquid from pump
- 31 will at first flow through channels 38 and 81,
valve casing 76 and channel 58 into channel $1.
From channel 51, a part of the liquid will flow
through resistance valve 19* and channel b8*
‘to the upper end of cylinder 33 and move piston
32 downward, and another part of the liquid will
flow through resistance valve {9* gnd channel

58> to the upper end of cylinder 36 and move

~ piston 35 downward, thereby causing the upper .
- roll assembly to move downward. _

Pistons 32 and 35 in moving downward will

91 channels 92 and 88 and valve casing 16 into

channel 56 where it will join the liquid supplied

“to channel 56 by pump 37 so that pistons 32
and 35 are moved downward at high speed due to

‘the fact that pump 3T need supply only a volume
of liquid equal to-
and 34.

When upper ) | |
. downward movement of pistons 32 and 39 is ar-
- rested and pressure will extend through the above
- described channels to cylinders 83 and 36.

is maintained within narrow limits by resistance

valve 198 and relief valve 18%, and the pressure
in the upper end of cylinder 36 is maintained
- within narrow limits by resistance valve 19° and
relief valve I8 as previously explained.

the displacement of rods 31

"

from said source to.sald hold-down means n-
~ cluding a resistance valve having & resistance -
substantially equal to the difference between the -
“pressure at said source and the pressure desired
in said hold-down means, and means for permit-

ting liquid to escape from said hold-down means
including a relief valve adapted to open at & pres-
sure at least as great as said desired pressure, the

sum of the resistances of said valves béing such

10

- simultaneously is
- sald source. -

that the pressure required to open both valves
greater than the pressure at

2. A hold-dcwn_systeﬁl, fcdmprismg'a; source of

15

constant pressure motive liquid and a ‘plurality

of hold-down units connected to said source, each

of said units comprising hydraulically actuated

‘hold-down means, means for supplying liquid

20

25

roll 4 engages lower roll 1; further

30

. ; 32 and 35 in 1! g d rard ~ from said source to said hold-down means in-
‘expel liquid from the lower ends of cylinders 33

 and 36 through channels 89 and 90, check valve

_ cluding a resistance valve for causing a drop in

pressure between said source and said hold-down

means, means for permitting liquid to escape

 from said hold-down means including ‘& relief
-valve connected thereto, and a single means for .

~ simultaneously varying the resistances of said

valves iriversely to each other, the sum of the Te-

" sistances of said valves being such that the pres-

sure required to open both valves simultaneously
is greater than the pressure at said source. |

‘3. A hold-down system comprising & source
of constant pressure motive liquid and a plurality

| . and év. - of hold-down units connected to said source, each .
" The pressure in the upper end of cylinder 33

of said units comprising hydraulically actuated
hold-down means, means for supblying liquid

from said source to said hold-down means In-

cluding a resistance valve for causing a drop in.

pressure between said source and said hold-down -

Since liquid could not escape from. the 'Idv.re'r o

" ends of cylinders 38 and 36 through check valve
40

94 against the higher pressure prevailing in chan-
nel 88, relief valve 18° is provided so that liquid
can flow from the lower ends
38 through channels 89 and

sequently, the pressure in the lower ends of cyl-
 inders 33 and 36 is maintained within narrow
 limits by relief valve 18° and resistance valve (98¢

The upward forces exerted upon pistons 32 and
35 by the liquid in the lower ends of the cylin-
ders oppose the downward forces exerted upon

~ the pistons by the weight of the upper roll as-
sembly and by the liquid in the upper ends of

“the cylinders so that the pressure between rolls

| and 4 is equal to the difference between the

upward and downward forces.

~ Since the pressure in each end of each cylinder
~ is maintained within very narrow limits as previ-
- ously. explained, the pressure between rolls i and
4 may be maintained within very narrow limit

adjustment of the several pres-

and, by proper 7 -
 sure control units, the pressure between rolls l

- and 4 may be varied hetween zero and a prede- -
' 65 . .

" against said first roll, a constant pressure pump, -
means connecting ‘'said hydraulic means to said
~pump including a resistance valve having a re-
~ sistance equal to the difference between pump
70 _ |
" draulic means, means connecting said hydraulic

‘means to an' exhaust including a relief valve ad--
justed to open at a pressure at least

termined:maximum pressure.

-~ The hold-down system.herehi set .forth'iS-SUSF-'

ceptible of various other modifications and adap-
~ tations without departing from the scope of the

~ jnvention as hereinafter claimed.

The invention is hereby claimed as follows:

- 1. A hold-down system, comprising a source of
_constant pressure motive liquid and a plurality

" of hold-down units connected to said source, each
~of said units c.pmprising_j._hydra.ulic_&lly -actuated
hold-down means, means for supplying liquid

means, means for permitting liquid to. escape
from said hold-down means including & relief

valve connected thereto, means for individually
adjusting each of said valves to vary the resist- -

ance thereof, and means- for operating both of

of cylinders 33 and
i 93, relief valve 18°
 and channel 84 into return channel 39 whenever
" the pressure in the lower ends of the cylinders 43

exceeds the resistance of relief valve 18°. Con-

said adjusting means simultaneously to vary the

‘resistance of said valves inversely to each other,

the sum of the resistances of said valves being.

at all times such that the -pressure required to
openn both valves simultaneously Is greater than
the pressure at said source. | - | |

4. The combination, with a _sm‘:cef_ of motive

Jiquid having a substantially constant pressure,

60

of a cylinder, means connecting sald cylinder to

 said source and including a resistance valve

55

adapted to close at a pressure substantially equal
to the difference between the pressure at sald -
source and the pressure desired in said cylinder,
means for permitting liquid to escape from sald -

cylinder including a relief valve adapted to open

~ at a pressure at least as great as said desired
~ pressure, and means for simultaneously adjust-
ing both of sald valves to vary the resistance of

60

each while maintaining the combined resistance

of the two valves substantially constant.

‘5. In a machine having a first roll rotatable

" upon a stationary axis and a second roll movable -

m

toward and from said first roll, the combination

of hydraulic means for urging said second roll -

pressure and the pressure desired in said hy- -

as great as

means for simultaneously increasing the resist-

- the pressure desired in said hydraulic means, and o
75 |
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ance of one of sald valves and decreasing the re-

sistance of the other of said valves to thereby
 vary the pressure in said hydraulic means while
maintaining the combined resistance of said
valves substantially constant.
6. The combination, with a plurality of mov-
able members and a source of motive liquid hav-
ing a constant pressure, of & hold-down unit for
each of said members, each of said units com-
prising a piston and a cylinder, fluid channels
connecting the upper end of said cylinder to said
soutrce and having connected therein a resistance
valve having a resistance substantially equal to
the difference between the pressure at said source
and the pressure desired in said cylinder, fluid
channels connecting the upper end of said cylin-
der to an exhaust and having connected therein
a relief valve which permits liquid to escape from
‘said cylinder upon the pressure therein exceed-
ing said desired value, and means for supplying
to the lower end of said cylinder liquid at a pre-
determined pressure which exerts an upward
force on said piston to counterbalance in part the
weight of said member and the downward force
exerted upon said piston by the liquid in the up-
per end of said cylinder.
7. The combination, with a plurality of mov-

able members and a source of motive liquid hav-

ing a constant pressure, of & hold-down unit for
each of said members, each of sald units com-
prising a piston and a cylinder, fluild channels
connecting the upper end of said cylinder to said
source and having connected therein a resistance
valve having a resistance substantially equal to
the difference between the pressure at said source
and the pressure desired in said cylinder, fluid
channels connecting the upper end of said cyl-

3,367,380

0. The combination, with a plurality of mov-
able members and & source of motive liquid hav-
ing a constant pressure, of a hold-down unit for
each of said members, each of said units com-
prising a piston and a cylinder, fluid channels

" connecting the upper end of said cylinder to said

10

15

20

o5

35

inder to an exhaust and having connected there-

in a relief valve which permits liquid to escape
from said cylinder upon the pressure therein ex-
ceeding said desired value, means for supplying

40

to the lower end of said cylinder liquid at & pre-

determined pressure which exerts an upward
force on said piston to counterbalance in part the
weight of said member and the downward force
exerted upon said piston by the liquid in the up-
per end of said cylinder, and valve means for
controlling the flow of liquid to and from said
cylinder and operable to cause sald liquid to
raise or lower said piston.

8. The combination, with a plurality of mov-
able members and & source of motive liquid hav-
ing a constant pressure, of a hold-down unit for
each of said members, each of said units com-
prising a piston and a cylinder, fluid channels

connecting the upper end of said cylinder to said
source and having connected therein a resist-
ance valve having a resistance substantially equal
to the difference between the pressure at said
source and the pressure desired in sald cylinder,
fluid channels connecting the upper end of said
cylinder to an exhaust and having connected
therein a relief valve which permits liquid to
escape from said cylinder upon the pressure
therein exceeding said desired value, means for
simultaneously adjusting both of said valves to
vary the resistance of each while maintaining the
total resistance of the two valves substantially
- constant, and means for supplying to the lower
end of said cylinder liquid at a predetermined
pressure which exerts an upward force on said
piston to counterbalance in part the weight of
said member and the downward force exerted
upon said piston by the liquid in the upper end of

said cylinder._.

43
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source and having connected therein a resistance
valve having a resistance substantiaily equal to-
the difference between the pressure at said source

and the pressure desired in said cylinder, fluid

channels connecting the upper end of said cylin-
der to an exhaust and having connected therein
a relief valve which permits liquid to escape from
said cylinder upon the pressure therein exceed-
ing said desired value, means for simultaneously
adjusting both of said valves to vary the resist-
ance of each while maintaining the total resist-
ance of the two valves substantially constant,
means for supplying to the lower end of said cyl-
inder liquid at a predetermined pressure which
exerts an upward force on said piston to counters-
balance in part the weight of said member and
the downward force exerted upon said piston by
the liquid in theuupper end of said cylinder, and
valve means for controlling the flow of liquid to
and from said cylinder and operable to cause said
liquid to raise or lower said piston.

10. In a hold-down system having a plurality
of units, each including a piston and a cylinder,
the combination of & source of substantially con--
stant pressure liquid, a channel for supplying lig-
uid from sald source to sald units, a channel for.
returning liquid from said units to said source,
a third channel, a control valve for connecting
said third channel to said supply channel or to
said return channel alternatively, each of said
cylinders having a fourth channel connected to
one end thereof, a resistance valve having its in-

let connected to said third channel and its out-

let connected to sald fourth channel, a relief
valve having its inlet connected to said fourth
channel and its outlet connected to said return
channel, the pressure required to open said re-
sistance and relief valves simultaneously being
greater than the pressure at said source, an op-
positely opening check valve connected in par-
allel with said resistance valve for permitting liq-
uid to escape from said cylinder upon said con-
trol valve being adjusted to connect said third
channel to said return channel, and means for
supplying liquid to the other end of said cylin- .
der at a substantially constant pressure.

11. In a hold-down system having a plurality

‘of units, each including a piston and a cylinder,

the combination of a source of substantially con-
stant pressure liquid, a channel for supplying liq-
uid from said source to sald units, a channel for
returning liquid from said units to said source,
a third channel, a control! valve for connecting
sald third channel to said supply channel or to
said return channel alternatively, each of said
cylinders having a fourth channel connected to

" one end thereof, a resistance valve having its in-

65
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let connected to said third channel and its outlet
connected to said fourth channel, a relief valve
having its inlet connected to said fourth channel
and its outlet connected to said return channel,
the pressure required to open said resistance and

relief valves simultaneously being greater than
the pressure at said source, an oppositely open-

ing check valve connected in parallel with saild
resistance valve for permitting liquid to escape
from said cylinder upon said control valve being
adjusted to connect said third channel to said

70 return channel, & second source of substantially
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- constant -.-p'r'e'SSure liquid, aﬁd?means including &
© valve for connecting the other end of said cylin-
- der either to said second source or toan exhaust.

12. In a hold-down system having a plurality

of units, each including a piston and a cylinder, -
- . the combination of a source of substantially con-

stant pressure liquid, a channel { or supplying lig-
 uid from said source to said units, a channel for
 returning ‘liquid from said units to said source,

 a third channel, a control valve for connecting
. said third channel to -said supply channel or to

said return channel alternatively, each of said
~ cylinders having a fourth channel connected to

|

‘10

one end thereof, 'a resistance valve having its

‘inlet connected to said -third ‘channel and its

~ outlet connected to said fourth channel, a relief

valve having its inlet connected to said fourth
- channel and its outlet connected to sald return
channel, the pressure required to open sald re-
‘sistance and relief valves simultaneously being

greater than the pressure at sald source, an op-

 positely opening check valve connected in par-
 allel with said resistance valve for permitting
lHquid to escape from said cylinder upon said con-

trol valve being adjusted to connect said third 25

" channel to -said ‘return channel, and means for

. .yalves to vary the resistance of each while main-

20

supplying liquid -from -said- source to .the other
end of said cylinder including a resistance valve
for reducing the pressure of said liquid to a pre- .

determined value and a relief valve for permit-
~ ting liquid to escape from said other cylinder end

30

upon the pressure therein exceeding a predeter-

- mined value. . =~ = |
13. In a hold-down system having a plurality
of units. each including a piston and a cylinder,

~ liquid from said source to said units, a channel
for returning liquid from -said ' units to said

35 .
“source, a third channel, a control valve for con-

the combination of a source of substantially con-

stant pressure liquid, a channel for supplying

‘liquid from said source to said units, a channel

for returning liquid from said units to sald -
40

source, & third channel, a control valve for con-

necting said third channel to said supply channel
~ or to said return channel alternatively, each of

 necting said third channel to said supply channel

‘15. In a hold-down system having &. plﬁrality

stant pressure liquid, a channel for supplying

said cylinders having a fourth channel connected
to one end thereof, a resistance valve having its

‘inlet connected to said third channel and its
outlet connected to said fourth channel, a relief

valve having its inlet connected to sald fourth-

channel and its outlet connected to said return
channel, the pressure required to open said re-
sistance and relief valves simultaneously being
greater than the pressure at said source, means

45

. .said cylinders having a fourth channel connected

to one end thereof, a resistance valve having its

-

 of units.each including a piston and a-cylinder,
‘the combination:of a source.of substantially con-
stant pressure liquid, a channel for supplying lig-
uid from said source to said units, a channel for
returning liquid from .said units to said source,
@ third channel, a control valve for connecting
said third channel to said supply ‘channel or to
~ said return channel alternatively, each of sald -
‘cylinders having .a fourth channel connected to
‘one end thereof, a.resistance-valve having: its'in~
‘1et connected to said third channel angd its outlet
‘connected to said fourth channel, a relief valve
‘having its inlet connected to said fourth chan-
nel and its outlet. connected to said return:chan-
nel, the ‘pressure required to open said resistance
‘and .relief valves simulfaneously being - greater
‘than the pressure -at said source, means for Si-
 multaneously adjusting said resistance and relief

taining the total resistance of the two valves sub- |
stantially constant, an oppositely opening check
-valve connected in parallel with said resistance
~ vyalve for permitting liquid to escape from said
_eylinder upon said control valve being adjusted to
connect said third channel to said return chan-
nel, & second source of substantially constant .
pressure liquid, and means including a valve for
connecting the other end of said cylinder either
‘to said second source or to an exhaust. |

of units, each including a piston and a cylinder, '
‘the.combination of a source of substantially con-

inlet connected to said third channel and its out-
- 1et connected to said fourth channel, a relief -
valve having-its inlet connéected to said fourth
channel and its outlet connected to sald return
channel, the pressure required to open sald re- -
sistance and relief valves simultaneously belng

- greater than the pressure at said source, means

- for simultaneously adjusting sald resistance and

‘relief valves to vary the resistance of each while
. _maintaining the total resistance of the two valves
substantially -constant, :an oppositely opening
‘check valve connected in parallel with sald re-

for simultaneously adjusting said resistance and

relief valves to vary the resistance of each while

maintaining the total resistance of the two valves

substantially constant, an -oppositely .opening sx

 sistance . valve for permitting liquid to escape

~ from said cylinder upon said control valve being
adjusted to connect sald third channe] to said
“return channel, and means for supplying liquid

check valve connected in parallel with said re-

~ sistance valve for permitting liquid to escape
from said cylinder upon sald control valve being

- adjusted to connect said third channel to said
80

return channel, and ‘means for supplying liquid
. ‘to the other end of said cylinder at a substan-
tially constant pressure. ) |

4. In & hold-down system having & plurality

~ 'RANSOM TYLER.

from said source to the other end of said cylinder
‘including a resistance valve for reducing the-
‘pressure of -said liquid to a predetermined value.
and a relief valve for permitting liquid to escape
_from said other cylinder end upon the pressure
therein exceeding a predetermined value.

I

t




	Drawings
	Front Page
	Specification
	Claims

