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United States Patent Office 

2,967,675 
CONTROL, SYSTEM FOR COL SUPPORT 

Frank J. Markey, Hammond, Ind., assignor to GPE Co 
trols, Inc., a corporation of Illinois 
Filed Apr. 9, 1956, Ser. No. 576,950 

13 Claims. (C. 242-78.6) 

The present invention relates to systems for control 
of the axial positions of a pair of mandrels or shafts 
designed to engage opposite ends of, and hold between 
them the supporting structure of a coil of web or strip 
material, as a core or reel structure, which shafts are 
connected operatively to, for axial movement by the out 
put members of a pair of reversible hydraulic power 
units, typically piston and cylinder assemblies. 
More specifically the invention relates to such a con 

trol system that is arranged to so control the supporting 
shafts that selectively, and by very simple manually ef 
fected control procedure, those shafts may be moved in 
accordance with a number of systematically related types 
of operation that respectively correspond to different pro 
cedures that are to be followed in respect to the coil 
or the coil supporting structure. While such desirable 
types of operation may vary between different installa 
tions, quite universally it is desirable to provide for 
simultaneous movement of the two mandrel shafts toward 
each other to bring them into Supporting engagement 
with the coil support, for simultaneous retracting move 
ment of the shafts away from each other to release a 
coil support, and for simultaneous movement of both 
shafts in the same direction and at the same speed while 
maintaining them in secure supporting engagement with 
an intervening coil support. The last type of operation 
may be placed under automatic control, as for example, 
to automatically adjust the axial position of the Sup 
ported coil during reeling for the purpose of maintain 
ing in a preselected travel path the web or strip being 
coiled or uncoiled, and/or provision may be made for 
manual control of that operation for adjusting the axial 
position of a coil supported between the mandrel shafts. 
In some situations it may be desirable to provide for 
independent movement of a single one of the mandrel 
shafts in either direction. Finally, in certain situations it 
is desirable to provide for control of the mandrel shaft 
adjusting system in correlation with control of mecha 
nism that drives or otherwise operates on the material 
being wound or unwound onto or from the coil Sup 
ported by the mandrel shafts. 

Accordingly, it is a primary object of the invention 
to provide a novel hydraulic control system arrangement 
providing for selectively placing the system in different 
conditions wherein respectively it will perform in accord 
ance with different ones of the described types of opera 
tion, by changing the manner of connection of the differ 
ent inputs of reversible hydraulic units with hydraulic 
supply lines that are connected to deliver fixed, relatively 
high pressure, controlled lines that are connected to de 
liver fluid at variable pressures, and exhaust lines. Such 
connections are established by variously interrelated set 
tings of multiple selector valve units each of which set 
tings will provide one of a selected group of the above 
enumerated types of operation of the two power units 
and of position adjustment of the mandrel shafts respec 
tively connected with their output members. 
Another object is to provide in such a system a novel 
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combination of control valve members with actuators 
so interlocked as substantially to preclude misoperation 
resulting from their actuation in faulty combinations. 
Another object is the provision in such a system of a 

novel arrangement permitting employment of the same 
system for accomplishing automatic control of the axial 
position of a mandrel supported coil, while permitting 
alternative desirable types of manually controlled posi 
tioning of the mandrel shafts. 

In the accompanying drawings: 
Fig. 1 is a view, primarily schematic but showing in 

cross section certain multiway fluid delivery control ele 
ments that are employed to make provision for selection 
of a required type of operation, and disclosing a rela 
tively simple system embodying the invention and pro 
viding the three basic types of operation enumerated, 
simultaneous inward advance of the mandrel shafts, si 
multaneous outward retraction thereof, and simultaneous 
movement of both in the same direction and at the same 
speed while maintaining secure engagement between the 
shafts and an intervening coil structure. 

Fig. 2 is an axial sectional view of a multiway selector 
valve of the type used in the Fig. 1 system. 

Fig. 3 is a section on line 3-3 of Fig. 2. 
Figs. 4 and 5 are fragmentary views showing various 

alternative interconnections of an array of selector valves 
as arranged in Fig. 1, that may be employed for provid 
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ing different types of operation with the valves intercon 
nected for convenient and confusion-free operation. 

Fig. 6 is a schematic diagram of a more complex sys 
tem with refinements designed to provide a high degree 
of flexibility as to types of operation that may be per 
formed, additional to the three basic ones mentioned 
and to provide an electrically actuated control system for 
the selector valves that permits operation selection from 
any required location. 

Fig. 7 is a schematic diagram of one of three sole 
noid actuated pilot and control valve assemblies that are 
used as selector valves in the system of Fig. 6. 

Fig. 8 is a schematic diagram of an electrical system 
arranged for control of the system of Fig. 6, also show 
ing manner in which the system can be combined with 
drive and braking mechanism controls of a pass installa 
tion, that is, mechanism for driving and/or operating on 
material being wound upon or unwound from a coil 
Supported by mandrels that are actuated in accordance 
With the invention, wherein the mandrel shaft positioning 
System is used, for automatic correlation of appropriate 
conditions of the latter system and corresponding types 
of mandrel shaft control operations, with conditions of 
the driving or work-performing mechanism that require 
or make desirable those types of shaft positioning 
operation. 

Describing the drawings, and first referring to Figs. 
1 to 3, a reel structure is shown as comprising a cylin 
drical core 11 on which is a coil 12 of web material 13, 
which may be wound or unwound for various purposes, 
and which is shown without drive means for rotating the 
coil in either direction. Such reel structure is supported 
between a pair of mandrels or shafts 14, 15 which re 
spectively are mounted on carriages 16, 17 which in turn 
are mounted for movement in directions parallel to the 
aligned axes of shafts 14, 15 for carrying the latter be 
tween advanced or reel structure-engaging positions, 
wherein they are shown, and retracted positions wherein 
they are withdrawn from their reel structure-engaging 
positions. In accordance with the control system arrange 
ments embodying the invention, carriages 16, 17 respec 
tively are connected with the output members of rever 
sible hydraulic motors provided with dual operating fluid 
input connections, delivery of fluid to the different ones of 
which serves respectively to operate the motors in oppo 

  



3 
site directions to move carriages 16, 17 and shafts 14, 
15 toward their advanced and retracted positions. Such 
motors are shown as comprising piston and cylinder as 
semblies 18, 19 respectively having input connections 20, 
21 and 22, 23 by means of which the different cylinder 
ends of the two assemblies that correspond in Tespect 
to their relative positions and the directions of motion of 
pistons 24, 25, that is, inner cylinder ends 26, 27 and 
outer cylinder ends 28, 29 may be connected to sources 
of pressurized operating fluid, exhaust lines, and con 
trolled fluid delivery lines, in such combinations as to 
produce the types of operation which a given installa 
tion is to provide. Herein the input connections of the 
power unit to which delivery of fluid results in develop 
ment of forces tending to advance the mandrel shafts 
toward their reel structure-engaging positions, such as 
20, 23 in Fig. 1, are termed "first” input connections, 
the others, such as 2, 22, being termed "second' input 
connections. Pistons 24, 25 are connected to carriages 
16, 7 by piston rods 31, 32. 

It will be appreciated that for the purpose of position 
ing the mandrels in accordance with the invention, use 
may be made of various arrangements of piston and other 
types of hydraulic motors provided with dual fluid in 
put connections and arranged to translate pressures of 
fluid delivered to the different connections into forces re 
spectively exerted to move the motor output members 
in opposite directions, and to translate a differential or 
unbalance between such pressures into a movement of 
the output member in a direction that is determined by 
the identities of the different connections to which higher 
and lower pressures are delivered. Hereinafter an un 
balance of pressures in fluid delivered to the input con 
nections of such a motor, or in pressures of lines con 
nected to them, or exhaust of one and delivery of fluid 
under pressure to the other, that tends to produce inward 
movement of one or both mandrels toward their reel 
structure-engaging positions is referred to as being “in a 
Sense' to produce such inward movement, while an un 
balance, or an exhausting of one and supply to the other 
of Such connections is termed as being "in a sense' to 
produce outward or retracting movement of the mandrels. 
The fundamental principle of connection of the cylin 

der ends to supply, exhaust and control lines is to arrange 
the system for simultaneous connection of outer cylinder 
ends 28, 29 to the source of operating fiuid and inner 
cylinder ends 26, 27 to exhaust to simultaneously ad 
Walce shafts 14, 15 toward each other, for establishing 
Supporting engagement with a reel structure such as core 
11; to simultaneously connect inner cylinder ends 26, 27 
to the pressurized fluid source and outer ends 28, 29 to 
exhaust for simultaneous retraction or outward move 
ment of shafts 14, 5, and, for simultaneous movement 
of both shafts 14, 15 in the same direction, and while 
maintaining them in secure, supporting engagement with 
a reel structure, to connect the outer cylinder ends 28, 
29 with the source of pressurized fluid, through connect 
ing means that maintain relatively high pressure in those 
outer cylinder ends, and to vary the pressure exerted 
in the inner cylinder ends to produce unbalance of the 
total pressure-developed forces exerted in opposite direc 
tions by the respective pistons 24, 25, to produce a re 
Sultant movement toward that one of the assemblies 18 
or 19 of which the piston is exerting the smaller of the 
opposed forces. In the latter case, the system for vary 
ing the inner cylinder end pressures is so arranged that 
the maximum pressure that it can develop in an inner 
cylinder end is substantially less than the opposed pres 
Sure exerted in the outer end of the same cylinder, there 
by assuming that the shafts are maintained in supporting 
engagement with a reel interposed between them. The 
System additionally provides for exhausting of fluid from 
the one of the inner cylinder ends that is at the lower 
pressure, for escape of fluid from the outer end of the 
same cylinder, and for continued supply of fluid to the 
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other outer cylinder end, preventing hydraulic lock up 
in this third condition. 

For these purposes a complex valve arrangement is 
provided comprising four valve sections respectively as 
signed to and controlling delivery of operating fluid to 
the four cylinder ends 26, 27, 28, 29. As shown, such 
valve means may comprise four multiway valves 33, 34, 35. 
36, each of which has a controlled port 37 in its housing 
38, Fig. 2, which is connected to the cylinder end con 
trolled by that valve section and which is in continuous 
communication with a passage 39 in the movable body 
of the valve, as for example, an axial passage in a ro 
tatable cylindrical body 40 as shown, and three individual 
ports 41, 42, 43, with which passage 39 and port 37 
are selectively placeable in communication by appropriate 
positioning of the valve body. In the arrangement shown, 
ports 41, 42, 43 are angularly spaced in casing 38 about 
the periphery of cylindrical body 40, and a radial past 
sage 144 that communicates with passage 39 is arranged 
to be registered with them by relative positioning of body 
40. In the arrangement of Fig. 1 the common or con 
trolled ports of valves 33, 34, 35, 36, corresponding to 
port 37 of Figs. 2 and 3, respectviely are connected to 
the cylinder and connections 21, 22, 20 and 23 by service 
lines 44, 45, 46, 47. Thus, each of the different cylinder 
ends selectively can be placed in communication with 
any one of the three ports 41, 42 and 43 of the one 
of the valves 33, 34, 35 or 36, the port 37 of which is 
connected to that particular cylinder end. 
The source of fluid under pressure provided for op 

erating the hydraulic power units 18, 9 is shown as a 
pump51 that withdraws oil from a Sump tank 52 and 
delivers it through a supply line 53 at a constant pressure 
set by a relief valve 54 in a bypass return line 55. Each 
of the two outer cylinder end controlling valve units 35, 
36 has two of its ports, corresponding to ports 42, 43, 
Fig. 3, connected to supply line 53 by branch passages 
54, while each of the inner cylinder end controlling valve 
units 33, 34 has a single valve port, corresponding to 
port 41 of Fig. 3, connected to supply line 53 by a branch 
passage 55. The fluid system also includes an exhaust 
main 56 for return of exhausted fluid to tank 52. Each 
of the outer cylinder end controlling valve units 35, 36 
has a port, corresponding to port 41 of Fig. 3, connected 
to exhaust line 56 by a branch exhaust line 57. Eacil 
of the inner cylinder end controlling valve units 33, 34 
has a single port, corresponding to port 42 of Fig. 3, 
connected to exhaust main 56 by a branch exhaust line 
58. Finally, the third selector port of each of the inner 
cylinder end control valve units 33, 34, corresponding 
to port 43 of Fig. 3, is connected to a different one of a 
pair of controlled lines 59, 60, delivery of fluid through 
the different ones of which determines the balance of 
force, or sense of unbalance of force, exerted oppositely 
by the two pistons 24, 25, in the third condition, that of 
simultaneous codirectional movement of shafts 14, 13. 
For the moment, assuming that controlled lines 59, 69 

are connected to fluid delivery control means so arranged 
that fluid may be delivered through either at a variable 
rate and/or supplied under variable pressure, with pro 
vision for exhausting fluid from the other, it will be see 
that in the conditions in which valve units 33, 34, 33 
and 36 are shown, outer cylinder end 28 is connected 
through service line 46 and valve unit 35 to one of the 
branch passages 54 of supply line 53, and that outer 
cylinder end 29 is similarly connected to supply line S3 
by service line 47 and valve unit 36. Also inner cylin 
der end 26 is connected by service line 44 and valve 
unit 33 to controlled line 59, and inner cylinder end 
27 is similarly connected to controlled line 60 by service 
line 45 and valve unit 34. Further assuming that the 
maximum pressure at which fluid can be supplied through 
controlled line 59 or 60 is less than pressure of fiuid 
delivered by supply line 53, it will be seen that a differ 
ence in the pressures effective in the different cylinder 
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ends 26, 27 will serve to unbalance the oppositely di 
rected forces exerted by pistons 24, 25, each of which 
is a resultant of the difference between pressures exerted 
in the different ends of each cylinder and oppositely 
acting on the piston of that assembly. Consequently 
Such an unbalance of piston forces will result in move 
ment of both pistons, shafts 4, 15, and a reel structure, 
as , engaged between the latter. It will also be evident 
that, because the pressures exerted in the outer cylinder 
ends always are greater than those exerted in the inner 
ends, there are always resultant inwardly directed forces 
exerted by the pistons, which serve to maintain shafts 14, 
i5 engaged with the reel structure regardless of the 
existence and sense of unbalance of force components 
resulting from unequal pressures exerted in the inner 
cylinder ends. It also will be apparent that connec 
tion of both outer cylinder ends to the same supply 
line 53 establishes an interconnecting path between those 
cylinder ends, comprising service lines 46, 47, a pair 
of branch supply lines 54 and valve units 35, 36. This 
interconnecting path prevents hydraulic lockup between 
cylinder ends 28, 29, permitting fluid to enter and leave 
them at corresponding rates as pistons 24, 25 move dur 
ing unbalance of pressure in the inner cylinder ends 26, 
27. Because fluid enters and leaves the outer cylinder 
ends at the same volume rate, the pistons of the two units 
effectively are locked together against relative movement 
in this operating condition. 
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As shown, controlled lines 59, 60 may be connected to 
a hydraulic relay regulator for automatic Selection of 
identities of lines 59, 60 through which fluid is delivered 
for increasing pressure in one inner cylinder end, there 
by to produce the indicated axial movement of the as 
sembly. In the specific arrangement shown Such a regu 
lator comprises a well known jet pipe, auxiliary piston 
and booster assembly 61, which is shown as connected 
to and controlled by a web edge position detector 62 in 
an arrangement for automatically positioning the reel, 
coil and support assembly ii, 12, 4, 15 to maintain the 
edge 63 of web 13 in a preselected travel path. 
The web edge position detector is of known jet and 

receiver type, of which an example is disclosed by United 
States Patent No. 2,687,885, and wherein a jet of air, Sup 
plied by a conduit 64 is discharged across a gap or throat 
wherein is positioned the marginal portion and edge 63 of 
web 23, to a receiver port connected to a signal pipe 65, 
whereby magnitude of pressure developed in the receiver 
port and present in pipe 65 is a function of the lateral 
position of web edge 63 and the cross sectional area of 
the jet intercepted by the web. This pressure is trans 
mitted to an expansible chamber 66 closed at one side 
by a flexible diaphragm 67 which translates its magnitude 
to a force in a force balance system that includes trans 
mission link 68 and a settable return Spring 69. The 
opposed forces respectively developed by diaphragm 67 
and spring 69 are summarized through opposed exertion 
on the movable control member of the hydraulic relay 
regulator, here jet pipe 70. 

Jet pipe 7) is pivoted to swing about an axis 71, in 
response to the resultant of the forces mentioned, effec 
tively to an angular position corresponding to magnitude 
of signal pressure transmitted to chamber 66, oil being 
supplied under pressure to jet pipe 70, for discharge 
through an orifice in the jet pipe tip, through a line 72. 
Facing the jet pipe discharge orifice is a receiver surface 
73 of an auxiliary piston body 74 that is movable in a 
cylinder 75 in the directions of travel of the jet pipe tip 
and orifice. A pair of receiver ports 76 face the orifice 
path, being cross connected through the body of piston 
74 to the opposite ends of cylinder 75, and ports 76 be 
ing narrowly spaced in the directions of piston and jet 
pipe orifice travel. The arrangement is such that, due 
to unbalance of pressures across piston 74 while ports 
76 are in unequal degrees of registration with the jet 
pipe orifice, those pressures being developed by kinetic 
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6 
energy of jet portions impingement on the ports, piston 
74 will move in the direction to equalize port-orifice 
registration. Thereby piston 74 follows movements of 
jet pipe 70, and its position is a function of signal pres 
Sure developed by detector 62 and of the position of 
web edge 63. A spool type control valve body 77 is 
connected to piston 74 and by it is positioned in corre 
spondence to positions of the jet pipe 70 and web edge 
63, thereby controlling sense of Supply and exhaust and 
rate of supply of operating fluid to controlled lines 59, 
60. In order to limit pressure that is effective in the 
inner cylinder ends 26, 27 to a maximum that is suffi 
ciently less than the supply pressure of fluid delivered to 
the outer cylinder ends through main supply line 53 to 
insure maintenance of mandrel shafts 4, 15 in engage 
ment with a reel structure, supply of valve 77 is through 
a pressure reducing valve 78 connected in a branch line 
79 of main line 53. 

For convenient, single-operation positioning of the 
bodies 4 of valve units 33, 34, 35 and 36, those bodies 
are ganged together, as indicated at 81 in Fig. 1, for 
simultaneous movement to three different sets of corre 
sponding conditions, in the different ones of which and 
in combination they are effective to provide the three 
described types of operation of the mandrel shafts 14, 
15. These three types of operation may be selected by 
movement of a common actuator 82 to appropriate posi 
tions as suggested by an indicator scale 83 whereon "I' 
indicates simultaneous inward movement of shafts 14, 
15, “O'” indicates their simultaneous outward movement 
and "A' indicates simultaneous movement of shafts 14, 
5 in the same direction while the greater pressures in 

outer cylinder ends 28, 29 maintain them in supporting 
engagement with an intervening reel or other coil sup 
port structure. In the particular arrangement of Fig. 1, 
this “A” condition is automatic, operation being under 
control of the web edge lateral position detector 62 and 
relay regulator 61. 

In some situations it may be desirable to make pro 
vision for maintaining one of the mandrel shafts 14, 15 
in a fixed position while moving the other in a selected 
direction. The arrangement shown by Fig. 4 may be 
used for such purposes. In this arrangement instead of 
all four operators of the control valve units 33, 34, 35 and 
36 being ganged together, the two pairs of such units 33, 
35 and 34, 36 which respectively control power unit 
assemblies 18 and 9 are ganged together, the two pairs 
so ganged each being operable independently of the other. 
It will be seen that by providing for the different valve 
units a fourth position, designated by letters “S” on the 
two dial scales 85 respectively associated with the oper 
ators 86, wherein the cylinder lines 44, 46 and 45, 47 are 
blocked, either or both power units may be hydraulically 
locked against movement, or either one may be operated 
in either direction while the other is maintained locked, 
s: appropriate positioning of the two control members 

Another type of connection of the selector valve actu 
ators is shown in Fig. 5, wherein the actuators of the 
outer cylinder end controlling selector valve units 35, 
36 are shown ganged together at 87 for operation by a 
common actuator 88, and the inner cylinder end con 
trolling selector units 33, 34 are provided with completely 
independent actuators 89. 
The System shown in Fig. 6 is somewhat more complex 

than that of Fig. 1, refinements having been added in 
adaptation of the system to electrical control, as by the 
System of Fig. 8. The system also is arranged to permit. 
alternative control of simultaneous axial movement of 
reel-Supporting mandrel shafts in the same direction while 
they are maintained in supporting engagement with a reel 
structure, either by automatic means, again shown as a 
web edge position detector for web guiding, or manually 
for inching a reel axially to a required position, provision 
being made to safeguard against dropping a reel during 
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the latter operation. The combined electrical and hy 
draulic systems also provide for placing the mandrel 
control system in different conditions wherein respec 
tively it will perform different types of operation that are 
required or highly desirable in certain services, principally 
in reeling and unreeling metal strip of Substantial gauge, 
such as setting up of a stalled condition wherein the strip 
is subjected to substantial tensing for set up purposes, 
emergency stop, and so on, the mandrel control Systems 
chiefly being arranged to lock the mandrels or to condi 
tion the hydraulic system for moving thein in attorilatic 
correlation with conditions of the pass mechanism, that 
is, drive roll operation, machine operation, and So on, all 
designed to prevent misoperation by mandrel position 
control functions that should be effected only during ex 
istence of certain conditions of the other mechanism. 

In the system of Fig. 6, a pair of coil supporting or reel 
engaging mandrel shafts 91, S2 are supported by carriages 
93, 94 that are movable in directions parallel to the shaft 
axes, and that are connected by rods 95, 96 to pistons 97, 
98 that are movable in cylinders 99, 00, the latter having 
corresponding inner ends 01, 62 and corresponding 
outer ends 103, 204. As in the system of Fig. 1, the 
hydraulic system of Fig. 6 is so arranged that three basic 
operating conditions may be imposed on cylinders 99, 
100, one wherein supply pressure is effective in the outer 
cylinder ends 203, 104 while the inner cylinder ends are 
exhausted, for advancing shafts 91, 92 to Supporting en 
gagement with the supporting structure of a coil 105; one 
wherein supply pressure is made effective in the inner 
cylinder ends while the outer cylinder ends are exhausted, 
for retracting shafts 91, 92; and a third wherein Supply 
pressure is made effective in the outer cylinder ends, with 
establishment of an effective bypass between then, and 
variable and reversible unbalance of pressures of the 
inner cylinder ends may be effected, within a range of 
maximum pressure materially below the Supply pressure, 
for simultaneous movement of shafts S1, 92 in the same 
direction while maintaining secure engagement with the 
coil supporting structure. Basically the system of Fig. 
6 is similar to that of Fig. 1, although in the former the 
various selector valves are shown as more scattered, as 
permitted by the electrical control system. Additionally, 
provision of greater flexibility in the Fig.6 system necessi 
tates a more complex array of control valves. 

Operating fluid for the power units 97, 99 and 98, 00, 
is supplied under pressure by a pump 106, that delivers 
to a main supply connection 107 at a pressure determined 
by setting of a relief valve 508. An exhaust main its 
is provided for return of spent or bypassed fluid to a Slimp 
tank 1 which supplies pump 56. Between main sup 
ply fitting 107 and the different ends of cylinders 99, 100 
are three alternatively operable supply channels that selec 
tively may be established for various types of control of 
movements of pistons 97, 98 and shafts 9, 92. 
A first such channel is arranged to be established and 

selectively operated in one of two reversed conditions 
wherein respectively that channel is effective to simulta 
neously and oppositely move shafts 32, 92 inward or out 
ward, to engage or disengage a coil support. This channel 
is arranged to deliver fluid at the ful pressure present in 
main supply fitting i07 to the appropriate corresponding 
ones of the cylinder ends 6, 82 or 303, 134, while 
connecting the other pair of such ends to exhaust main 
199. To these ends a pair of first supply lines 3, 32.2, 
and branch exhaust lines 3, i? are connected to a pair 
of control valve assemblies 15, 16 that respectively 
select, in coordinated relationships to provide the two 
operations assigned to this channel, the pairs of cylinder 
ends 10, 102 or 03, 104 that are connected to supply 
lines 111, 12 and exhaust lines if3, i4. Valves 15, 
116 also have neutral conditions blocking all communica 
tion between the cylinder ends and lines i, 2, 13 
and 114. 
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The various conditions to which valves 115, 116 are 

adjustable are indicated schematically in Fig. 6 by the 
dotted lines that represent the different communication 
paths that may be selectively set up for pairs of controlled 
ports 117, 18 that in each of these valve assemblies re 
spectively are connected by first lines 119 to the inner 
cylinder ends 101, 102 and by second delivery lines i20 
to the outer cylinder ends 103, 104. As shown by dotted 
lines 12 the controlled ports 17 may be connected to 
the first supply lines is , i12 while ports 1:8 are con 
nected to branch exhaust lines if3, ii 4, thereby to move 
shafts. 91, 92 simultaneously inward. As shown by dotted 
lines 22, controlled ports £3 may be connected to sup 
ply lines 11, 12 while ports 117 are connected to the 
branch exhaust lines, thereby to move shafts 95, 92 
simultaneously outward. Or, as shown by dotted lines 
123, ports 117, i8 may be blocked, setting up a neutral 
condition which prevails during control of shafts 91, 92 
by another channel. 

Valve assemblies 5, 116 preferably, and as shown 
are operable respectively by pairs of solenoids 24, 25 
and 26, 27, in such arrangement that change of the 
energization conditions of solenoids 124, 26 to an actuat 
ing condition, here assumed to be accomplished by their 
current-energization, places the valves in the conditions 
represented by dotted lines 22, for retraction of shafts 
91, 92; change of the energization condition of Solenoids 
125, 127 to actuating condition, also assumed to be by 
their current-energization, establishes the conditions rep 
resented by dotted lines 121, advance of shafts 91, 92; 
while non-actuating condition of the paired solenoids, 
aSSurned here to be non-energization of both, establishes 
the cutoff conditions represented by lines 23. 

Advantageously valve assemblies 115, 116 are of the 
arrangement shown in Fig. 7, which is represented in 
orientation corresponding to that of unit 115 in Fig. 6, 
and to which the same numerals have been applied, in 
cluding a pilot valve 131 that is actuated by the solenoids, 
124, 25, and that in turn controls exhausting and delivery 
of pressure fluid, supplied through line 11, from and to 
the different ones of a pair of cylinders 132, 33 to posi 
tion a main valve body 134 in a selected one of three 
positions wherein respectively it establishes the three con 
ditions represented by dotted lines 21, 122, 23 in Fig. 6. 

Pilot valve 131 includes a body 135, movable between 
center left and right positions, as it is seen in Fig. 7, 
in respective consequence of deemergization of both, and 
energization and deemergization in reverse senses of sole 
noids 125, 124, and having three paired sets of passage 
ways; a pair of straight through passages 36 adapted 
to connect main valve cylinder 32 to an exhaust port 
137 and valve cylinder 133 to supply port 138 when the 
energization conditions of solenoids 24, 25 are such 
as to move pilot valve body i35 to the right, a pair of 
passageways 39 arranged to connect both main valve 
cylinders 132, 133 to the same one of ports 37, 38, 
here shown as being exhaust port i37, to equalize pres 
sures in cylinders 132, 133 to permit main valve body 
34 to be centered in its neutral position wherein it is 
shown, by centering springs 41 while a force balance 
exists between solenoids 124, 25, here assumed to result 
from deenergization of both, and which permits pilot 
valve body 35 to be centered by centering springs 42; 
and a pair of crossed passages 143 which connect main 
valve cylinder 132 with supply port 33 and valve cylin 
der 133 with exhaust port 37 while the relative energiza 
tion conditions of solenoids 24, 25 are such as to move 
pilot valve body 35 to the left. 
Main control valve body 34 has two pairs of passages; 

a pair of straight through passages 45, arranged to con 
nect controlled port 117, and the outer power unit cylin 
der end 103 with an exhaust port 146, and to connect 
controlled port 118 and inner power unit cylinder end 
101 with a supply port 147, while valve body 134 is in 
a right position resulting from Supply and exhaust of 
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valve cylinders 32, 133; and a pair of crossed passages 
48 adapted to connect controlled port 117 to supply 

port 47 and controlled port 118 to exhaust port 146, 
While Valve body 134 is in its left position, resulting from 
Supplying valve cylinder 133 and exhausting cylinder 132. 
The Second of the abovementioned alternative control 

channels for operating power units 97, 99 and 98, 100 is 
for simultaneous movement of both shafts 91, 92 in the 
Same direction, and is shown as being arranged for auto 
matic operation for web guiding purposes, under con 
trol of a web edge lateral position detector 51 which 
may be of the arrangement previously described and 
that develops a signal pressure that is a function of the 
lateral position of web edge 152 and that is transmitted 
by a signal pipe 53 to the signal assembly 154 of a relay 
regulator 55, again shown as comprising a jet pipe 56, 
auxiliary piston 157 and booster or control valve 258, 
all arranged as previously described. Valve 158 controls 
exhaust and supply of a pair of controlled lines 159, 60 
with respect to delivery of fluid from a branch supply 
line 16 wherein is connected a pressure reducing valve 
62, corresponding to valve 78 of Fig. 1 and serving the 
same purpose of limiting maximum internal pressure of 
lines aS9, 60 and the respective power unit inner cylin 
der ends 10, 102 to which the latter are respectively con 
nected, to less than the full Supply pressure of main 
supply fitting 107, at which the outer cylinder ends are 
supplied. 

it will be noted that controlled lines 59, 160 respec 
tively join the different inner cylinder end lines 119 that 
serve to connect these cylinder ends with the controlled 
ports 18 of the "in-out' valve assemblies 5, 16. As 
previously described, those assemblies have cutoff condi 
tions which serve to block lines 119 and ports E3, so 
that establishment of those conditions will prevent inter 
ference with control of the inner cylinder end pressures by 
regulator assembly 55. In order to prevent regulator 
55 from interfering with control by valve assemblies 
115, 16, a cutoff valve 163 is arranged for blocking 
and unblocking lines 159, 160, and the arrangement is 
such that those two conditions can be correlated respec 
tively with actuation of valve assemblies 115, 16, to 
block lines 59, 6 upon actuation of either or both of 
assemblies 125, 16 to either of its two power unit actu 
ating conditions, and to unblock lines 159, 60 upon 
establishment of cutoff conditions of both valve assem 
blies 15, 16. For this purpose, and in correspondence 
to the solenoid actuation of valve assemblies 115, 16, 
cutoff valve 163 also is solenoid actuated, preferably 
through a pilot valve 164 that is arranged in one condi 
tion of energization of solenoid 165 to connect a hy 
draulic actuating cylinder 166 of cutoff valve 163 to a 
pressure supply line 67 to actuated valve 63 to one 
of its stated conditions, and in the other condition of 
solenoid 165, to connect cylinder 166 to an exhaust line 
168, permitting return of valve 163 to its first condition 
by a return spring 169. 
The automatic control channel is dual in nature, having 

lines 171, 72 connected to the different outer power 
unit cylinder ends 103, 104 and that may be placed in 
communication with main supply fitting 107 to Supply 
maximum pressure to those cylinder ends and therefore 
serving as second supply lines for the full pressure of 
supply fitting 107, or blocked, respectively in correlation 
with unblocking and blocking of controlled lines 159, 
160 by cutoff valve 63. Preferably this control of lines 
171, 172 is by a solenoid controlled valve, which is shown 
as a hydraulically actuable spool valve 173 having at one 
end an actuating cylinder 174 that may selectively be 
placed in communication with a drain line i75 or a 
supply line 176, by appropriate control of energization 
of a solenoid 177 that actuates a pilot valve 78. A 
return spring 79 returns the body of valve 73 when 
cylinder 174 is connected to drain line 175. In the spe 
cific arrangement shown, current energization of solenoid 
177 actuates pilot valve 78 to deliver fluid to cylinder 
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174, which actuates valve 173 to its open condition 
wherein lines 171, 172 are opened for transmission of 
pressure to the outer power unit cylinder ends 103, 104. 
The third of the alternative control channels for power 

units 97, 99 and 98, 100, is also of dual nature, including 
lines for maintaining the outer power unit cylinder ends 
63, 504 under full pressure of main supply fitting 107 

while balance or sense of unbalance of pressures effective 
in inner cylinder ends 10i, 102 are manually controlled. 
Conveniently the same outer cylinder end high pressure 
system 77, S78, 73, 171 and 172 is used for this channel 
as well as for the automatic control channel. A selector 
valve assembly 18, preferably of the same arrangement 
as assemblies 15, 116 and shown in detail in Fig. 7 is 
used, a pair of solenoids 182, 183 being energizable 
respectively, and each in absence of energization of the 
other, to connect branch inner power unit cylinder and 
control lines 184, i85, in reversed senses corresponding 
to the solenoid 82 or 83 that is energized, with a de 
livery line 186 supplied at the selected maximum inner 
cylinder end pressure through reducing valve 162 and 
with an exhaust line 187, as shown by the dotted lines 
at 88: As in assemblies 115, 16, simultaneous similar 
conditions of energization of solenoids 182, 183, here 
assumed to be deemergization of both, places assembly 
E8i in a neutral condition blocking lines 184, 185. The 
channel just described provides for simultaneous move 
ment of shafts 9i, 92 in the same directions, selected by 
energization of Solenoid 82, 183, while they are main 
tained in Supporting engagement with an intervening coil 
Support by high pressure delivered through lines 171, 172. 

It will be apparent that the employment of solenoid 
actuators for all valves in the Fig. 6 system provides for 
extreme flexibility in combinations of their actuation to 
produce various required types of operations, and addi 
tionally permits a control system to be arranged to very 
largely, or completely, preclude misoperation. 

Such a system is shown in Fig. 8, and is arranged to 
provide for manual selection among the three described 
channels to condition the system for the corresponding 
type of operation, and additionally to provide for manual 
Selection of the senses of movement of shafts 91, 92 that 
are possible in the two non-automatic channels above 
described as the first and third channels. The system also 
is shown as including two controls that are actuated 
automatically and in correlation with two pass mech 
anism control devices that frequently are used in a reeling 
assembly, particularly in a metal strip reeling plant for 
performing some such operation as rolling, trimming or 
slitting. One such control is shown in Fig. 8 as a line 
Stop circuit 201 that, upon actuation of an operator 202, 
Serves to arrest the Web drive mechanism and usually also 
to brake the Web to a stop. The other is shown at 203 
as a stalled pass mechanism condition-establishing con 
trol, which is effective upon actuation of an operator 
284, and after a strip or web has been threaded through 
the pass mechanism to apply driving force and braking 
force to the strip or web at spaced locations such as 
the pass entrance and exit, to properly tension the mate 
rial in the pass. While this tension-stalled condition exists, 
the automatic control channel, especially in a plant 
Wherein it is set up for edge guiding, as in Figs. 1 and 6, 
should be disabled, as should the control channel that 
provides for relatively opposite or independent movement 
of the mandrel shafts. 
The correlation of operation of these pass mechanism 

controls with establishment of selected Suitable, corre 
Sponding mandrel shaft operation conditions will be ex 
plained in due course. 
The electrical control system is supplied with current 

for Selective energization of solenoids 24, 125, 126, 127, 
6S, 77, E82 and 183 in appropriate combinations, by 

a pair of main bus lines 206,207. 
It will be recalled relative to Fig. 6that the function of 

Solenoids 124 and 125 is to select direction of movement 
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of mandrei shaft 91 and that of solenoids 126, 127 is to 
select direction of movement of shaft 92. The function 
of solenoid 165 is to block and unblock the channel for 
automatic control by regulator 155 and that of solenoid 
177 is to place the outer power unit cylinder ends under 
high pressure for either automatic or manually controlled 
simultaneous movement of both mandrel shafts 91, 92 in 
the same direction. The function of solenoids 182, 183 
is to select direction of such manually controlled simul 
taneous mandrel shaft movement. The system of Fig. 8 
is arranged to correlate these functions properly and inter 
lock the various solenoid energization circuits to prevent 
misoperation that otherwise could result from manipula 
tion of switch controls in faulty combinations. Valves 
163 and 173 are shown in the conditions that result from 
deenergized conditions of their control solenoids 165, 
177, and it is assumed that all of valve assemblies 115, 
16 and 18 are in their cutoff conditions and that those 

cutoff conditions are a consequence of deemergized condi 
tions of all of solenoids 124, 25, 126, 127, 182 and 
i83. It will be seen that in such condition of deemergiza 
tion of all solenoids, the hydraulic system is conditioned 
for automatic control by regulator 155, accomplishing 
simultaneous movement of shafts 9,92 in the same direc 
tion while held in supporting engagement with an inter 
vening reel or other coil support. 

Referring to Fig. 8, a master selector switch assembly 
is designated 209 and includes a pair of single pole triple 
throw switches 210, 211, the contactors of which are 
ganged together and connected to current Supply bus 206. 
Switch 210 directly controls energization of solenoid 65, 
thereby providing for selection between conditions pre 
venting and providing for automatic control by regul 
lator 55, the latter prevailing while switch 210 is in the 
indicated open condition, interrupting the current supply 
line 22 to solenoid 65, thereby maintaining the auto 
matic inner cylinder pressure control lines 59, 60 un 
blocked. Switch 210 also serves to prevent energiza 
tion of, or conditioning for energization, the circuit that 
includes solenoid i77. Prevention of energization, and 
conditioning for energization of that circuit respectively 
are in consequence of switch 210 being in the illustrated 
open condition, and in either of its closed conditions. It 
similarly prevents energization of and conditions for 
energization of circuits arranged to Supply solenoids 24, 
i25, 126 and 27 according to whether it is in its open or 
in one of its closed conditions. To these ends Soleiioid 
;65 is connected between conductor 212 and the Second 
current bus 207, and a branch supply bus 2 i3 is connect 
ed to conductor 212, whereby closing of Switch 216 en 
ergizes branch bus 213 while simultaneously energizing 
solenoid ió5, the latter resulting in blocking the auto 
matic control lines 159, 160. Connected to branch bus 
213 are the movable contactors of two switch assem 
blies 214, 215 the first of which includes a pair of single 
pole triple throw switches 216, 217 and the second a 
pair of similar switches 218, 219. The contactors of 
each of these paired switches are ganged together as 
indicated. The function of switch assembly 214 is to 
control energization of solenoids 124, 125 of the left 
power unit manual control valve assembly 115, in such 
correlation with energization of solenoid 65 as enforced 
by the common energization of the latter and the branch 
bus 23, that any of solenoids 124, 25, 26 and i27 can 
be energized only while solenoid 165 is energized, and 
only with simultaneous energization of solenoid i77. 
From the hydraulic system point of view this precludes 
interference with a selected one of the automatic condi 
tion and the condition for independent manual control 
of shafts 91, 92, by partial establishment of the other 
coidition. For these purposes, Switches 216, 213 are 
connected parallel between branch supply bus 213 and 
solenoid 77, which also is connected to main bus 207, 
each being arranged to deenergize solenoid 177 while in 
an open condition, and to energize it in either of two 
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12 
closed conditions which open and closed conditions re 
spectively are correlated with one open and two closed 
conditions of the switches 217, 219 respectively ganged 
to switches 216, 28. In its two closed conditions Switch 
217 respectively energizes solenoid 124 and solenoid 125, 
while in the corresponding closed conditions switch 219 
energizes solenoid 126 and 127. Switch assemblies 214, 
215 may be operated together, while switch 210 is closed, 
to accomplish simultaneous but independent movement 
of shafts 93, 92, either in the same or opposite direc 
tions, or either assembly 214, 215 may be operated alone 
to move the single corresponding shaft 9 or 92 in either 
direction. 
The second switch 211 of assembly 299 controls en 

ergization of solenoids 182, 183, energization of which, 
it will be recalled, respectively actuates valve assembly 
i81 for simultaneous movement of both of shrifts 9, 
92 in the same direction, while they are held in engage 
ment with an intervening structure by high pressure in 
the outer power unit cylinder ends 103, 104, and in fact, 
while they are locked together against relative movement 
by a pressurized bypass, in Fig. 6 comprising lines i7i, 
172, the chamber of valve 173 and the common connec 
tion of lines 71, 172 to branch supply line i2. In 
one of its two closed conditions switch 21 connects so 
lenoid 182 to bus 206, in the other it connects solenoid 
183 to bus 206, both of those solenoids being connected 
to bus 207. These two conditions unbalance respective 
ly in reversed senses the pressures effective in the inner 
power unit cylinder ends. Since the contactor of switch 
21 is ganged to that of switch 210 this operation neces 
sarily is accompanied by an energized condition of so 
lenoid 55 and the consequent blocking of the automatic 
inner cylinder and pressure control lines 59, 60. 
The stop mechanism actuator 292 has connected with 

it the movable contactor of a switch 22 that is closed 
when actuator 202 is moved to effect stopping of the pass 
mechanism. This closes a bypass supply circuit 222 that 
connects conductor 212 to bus 286, whereby upon closing 
of switch 202, solenoid 165 is engaged, regardless of the 
condition of switch 220, to disable the automatic control 
channel if conditioned for operation at the time of stop 
ping. 
As suggested above, under the tension-stailed condi 

tion that is effected by control mechanism 283 upon mov 
ing actuator 204, the system should be conditioned to 
prevent either functioning of the automatic control chan 
nel or independent mandrel shaft movement by operation 
of Switch assemblies 214, 215. For accomplishing this 
condition movable contactors of switches 225, 226 that 
are operatively connected to actuator 264 and respective 
ly are arranged to close a bypass circuit 227 from supply 
bus 206 to conductor 212, and to interrupt branch supply 
bus 213 when control. 204 is moved to establish the 
Stalled condition. Thus, solenoid 165 is energized to 
block automatic cylinder lines 159, 160, and energization 
of all of solenoids 177, 124, 125, 126 and 127 is pre 
cluded while the stalled condition prevails, regardless 
of Setting of switch 210. Maintenance of solenoid 177 
deenergized insures application of high pressures to the 
outer power unit cylinder ends, and, since deenergiza 
tion of solenoids 124, 125, 126 and 127 results in cutoff 
conditions of valve assemblies 115, 16, the system is 
locked against independent or relative movement of 
mandrel shafts 91, 92. However, simultaneous move 
ment of the shafts in the same direction and effectively 
in locked together condition can be accomplished by po 
sitioning switch 211. The attendant positioning of switch 
250 is not then effective to energize branch bus 213 be 
cause of the then existing open condition of switch 226. 

I claim: 
1. A hydraulic control system including a pair of shafts 

that are axially movable to engage and release a coil struc 
ture, each said shaft having operatively connected to it 
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the output member of a hydraulic power unit provided 
with first and second fluid input connections delivery to 
the different ones of which is effective to develop forces 
that are exerted to move the connected shaft in opposite 
directions, and the forces that are developed in response 
to delivery of fluid to corresponding first and second of 
said input connections of the different said units being 
exerted to move said shafts oppositely and respectively 
inward toward advanced positions for engaging a coil 
structure and outward to retracted positions, a fluid Sup 
ply means for supplying fluid at a selected pressure, valve 
means selectively actuable to connect said fluid supply 
means simultaneously to either both said first or both said 
second input connections of both power units and simul 
taneously exhaust the other said corresponding connec 
tions respectively to move both said shafts inward or out 
ward, a pair of different controlled lines, additional valve 
means for connecting the different said controlled lines 
to said second power unit input connections while said 
first connections are connected to said fluid supply means, 
and means for selectively exhausting fluid from either one 
of the controlled lines, and delivering fluid at a pressure 
lower than said selected pressure to the other of the 
different said controlled lines thereby to simultaneously 
move said shafts in a selected, single direction. 

2. A hydraulic control system including a pair of shafts 
that are axially movable to engage and release a coil 
structure, each having operatively connected with it a 
piston that is movable in a cylinder, in opposite directions 
respectively to advance and retract the shaft connected 
therewith toward and from coil-engaging position, move 
ment of the said pistons in the different said directions 
being responsive to unbalance of pressures in the different 
ends of the cylinders wherein the different pistons are 
movable, and the two said cylinders having first corre 
sponding ends wherein higher pressure on one side of the 
piston is effective to advance the shafts toward coil struc 
ture-engaging positions and second corresponding ends 
wherein higher pressure on the other side of the piston is 
effective to retract said shafts, a first fluid supply means 
for supplying fluid under pressure of preselected magni 
tude, means for delivering fluid under a lower pressure, a 
regulator having an input connected with said fluid deliv 
ering means, a pair of output controlled lines and a con 
trol member that is movable in opposite directions in 
response to variations in an applied control signal, re 
spectively to oppositely unbalance pressures of fluid 
delivered to said pair of output controlled lines from said 
fluid delivering means, valve means selectively operable 
to three different conditions wherein respectively said 
valve means connect said first corresponding cylinder ends 
to said fluid supply means and the second said ends to 
exhaust, said second corresponding cylinder ends to said 
fluid supply means and the first said ends to exhaust, and 
said first corresponding cylinder ends to said fluid Supply 
means and said second corresponding cylinder ends to 
different ones of said regulator output controlled lines. 

3. Controlled support means for a web coil structure 
comprising a pair of shafts axially advanceable to engage 
and retractable to release the coil structure, a pair of pis 
tons respectively connected with the different said shafts 
and each operable in a cylinder having a first end wherein 
a higher pressure on one side of the piston is effective 
to advance toward coil structure-engaging positions the 
shaft connected with the piston that is therein movable 
and a second end wherein a higher pressure on the other 
side of the piston is effective to retract said shaft, a fluid 
supply line for supplying fluid under pressure of a pre 
selected magnitude, a pair of regulated fluid pressure lines, 
and an exhaust line, valve means selectively positionable 
to connect either of said first cylinder ends to said supply 
line and the second end of the same cylinder to exhaust, 
to connect both said first cylinder ends to said supply line 
and both said second cylinder ends to said exhaust line, 
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to connect both said first cylinder ends to said exhaust 
line and both said second cylinder ends to said supply line, 
or to connect the said first ends of both said cylinders to 
said supply line and the different ones of said second cyl 
inder ends respectively to the different said regulated lines, 
and means for selectively unbalancing fluid pressures in 
said regulated lines, with respect to the different said regu 
lated lines wherein the pressures are higher and lower for 
moving said shafts in the same direction while they are in 
coil engaging positions. 

4. A hydraulic control system including a pair of 
shafts that are axially movable to engage and release a 
coil structure, each having operatively connected with it 
the output member of a hydraulic power unit provided 
with a pair of fluid input connections to the different ones 
of which delivery of pressurized fluid is effective to de 
velop forces that are exerted respectively to advance and 
retract the shaft connected therewith toward and from 
coil-engaging position and that are of magnitudes corre 
sponding to pressures under which fluid is so delivered, 
and the forces developed in response to delivery of fluid 
to first ones of said inputs of the two said power units 
being exerted to move the different said shafts in oppo 
site inward directions toward each other, and the forces 
developed in response to delivery of fluid to second ones 
of said power unit input connections being exerted to 
move the different said shafts away from each other, a 
fluid supply line for delivering fluid under pressure, a pair 
of regulated fluid pressure lines, and an exhaust line, valve 
means selectively operable either to reversibly connect 
said supply line to either said first power unit input con 
nections and said second power unit input connections to 
the exhaust line, to connect said first power unit input 
connections to said fluid supply line and the second said 
input connections to exhaust, to connect said second input 
connections to said first supply line and the first said input 
connections to exhaust, and to connect said first power 
unit input connections to said first supply line and said 
second input connections to different ones of said regulator 
output controlled lines, and means for selectively unbal 
ancing fluid pressure in said controlled lines with respect 
to the ones of said controlled lines wherein pressures are 
higher and lower for simultaneously moving said shafts 
in the same direction by unbalance of pressures of fluid 
delivered to said second power unit input connection while 
pressures of fluid delivered to said first power unit input 
connections are maintained equal. 

5. A hydraulic control system according to claim 4, 
wherein the valve means includes a pair of valve units 
respectively for connecting different ones of the different 
said input connections of either power unit to the supply 
line and to the exhaust line. 

6. A hydraulic control system according to claim 4, 
wherein the valve means includes a pair of valve units 
connecting the regulated lines to the second power unit 
input connections for alternatively supplying fluid to one 
while exhausting the other, and means interconnecting 
said first input connections, whereby a higher pressure of 
fluid delivered to one said first input connection is trans 
mitted to the other said first input connection. 

7. A control system including a pair of shafts that are 
axially movable to support a coil structure, a fluid pres 
sure operated power unit for each shaft, pump means for 
supplying fluid under pressure of preselected magnitude, 
fluid means for delivering fluid under a lower pressure, 
and valve means to control flow of fluid from said pump 
means and said fluid delivering means to said power units, 
said valve means being settable to a first position to direct 
flow of fluid to cause movement of said shafts away from 
each other, said valve means being settable to a second 
position to direct flow of fluid to cause movement of said 
shafts toward each other, said valve means being settable 
to a third position to direct flow of fluid to cause an un 
balance of forces acting upon said power units while the 
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shafts are supporting a coil structure whereby the shafts 
will be caused to move in the same direction, said valve 
means providing ports in said second and third positions 
Selectively establishing and maintaining communication 
between said pump and said fluid delivering means on 
the one hand and said power units on the other hand and 
urging said shafts towards one another. 

8. A control System according to claim 7, wherein a 
Web edge lateral position detector is adapted to detect the 
position of the edge of a web that is partly wound on a 
coil supported between said shafts and to develop a signal 
of a magnitude corresponding to and varying with changes 
in lateral position of the web, and a relay means respon 
sive to said signal and arranged to direct pressurized fluid 
from said pump means to one of said power units when 
said valve means is in third position. 

9. A hydraulic control system including a pair of shafts 
that are axially movable to support a coil structure, a 
pair of hydraulic power units each of which is arranged 
for movement of a shaft, each of said power units com 
prising a piston and cylinder assembly, pump means for 
Supplying fluid under pressure of preselected magnitude, 
fluid means for delivering fluid under a lower pressure, and 
valve means to control flow of fluid from said pump means 
and said fluid delivering means to said power units, said 
valve means being settable to a first position to direct 
flow of fluid to cause movement of said shafts away from 
each other, said valve means being settable to a second 
position to direct flow of fluid to cause movement of said 
shafts toward each other, said valve means being settable 
to a third position to direct flow of fluid to cause an un 
balance of forces acting upon the piston of each power 
unit while the shafts are supporting a coil structure 
whereby the shafts will be caused to move in the same 
direction, said valve means providing ports in said second 
and third positions selectively establishing and maintain 
ing communication between said pump and said fluid de 
livering means on the one hand and said power units on 
the other hand and urging said shafts towards one an 
other, a web edge lateral position detector adapted to 
detect the position of the edge of a web that is partly 
wound on a coil supported between said shafts and to 
develop a signal of a magnitude corresponding to and 
varying with changes in lateral position of the web, a 
relay means responsive to said signal, and a pressure re 
duction valve arranged in a fluid flow line leading from 
the pump means to the relay means, said relay means 
being arranged to direct pressurized fluid to either of said 
power units when said valve means is in third position. 

10. A hydraulic control system including a pair of 
shafts that are axially movable to support a coil structure, 
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a pair of hydraulic power units each of which is arranged 
for movement of a shaft, each of said power units com 
prising a piston and cylinder assembly, pump means to 
supply hydraulic fluid under pressure to said power units 
to cause movement thereof, and valve means to control 
flow of fluid from said pump means to said power units, 
said valve means being settable to a first position to direct 
flow of fluid to cause movement of said shafts away from 
each other, said valve means being settable to a second 
position to direct flow of fluid to cause movement of said 
shafts toward each other, said valve means being settable 
to a third position to direct flow of fluid to cause an unbal 
ance of forces acting upon the piston of each power unit 
while the shafts are supporting a coil structure whereby 
the shafts will be caused to move in the same direction, 
said valve means being further arranged to constantly 
direct pressure fluid from the pump means to the power 
units to urge movement of the shafts toward each other 
at all times that a coil is being supported by the shafts, 
a web edge lateral position detector adapted to detect the 
position of the edge of a web that is partly wound on a 
coil supported between said shafts and to develop a signal 
of a magnitude corresponding to and varying with 
changes in lateral position of the web, a relay means re 
sponsive to said signal, and a pressure reduction valve 
arranged in a fluid flow line leading from the pump means 
to the relay means, said relay means being arranged to 
direct pressurized fluid to either of said power units 
when said valve means is in third position, said valve 
means including a plurality of similar valves arranged in 
pairs, one pair of which is used to direct flow of pressure 
fluid to one of said power units, and another pair of 
which is used to direct flow of pressure fluid to the other 
of Said power units. 

11. A hydraulic control system according to claim 10, 
wherein all of said valves are interconnected for simul 
taneous operation. 

12. A hydraulic control system according to claim 10, 
wherein the valves of each pair of valves are intercon 
nected for simultaneous operation. 

13. A hydraulic control system according to claim 10, 
wherein a valve of one pair of valves is interconnected to 
a valve of another pair of valves for simultaneous 
operation. 
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