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Delaware 

Filed Oct. 1, 1957, Ser. No. 687,453 
25 Claims. (C. 61-46.5) 

This invention relates to marine platforms and more 
particularly to an improved system for erecting a marine 

O 

platform above the water level of a marine site a desired 
distance by means of supporting leg assemblies arranged 
to be lowered from the platform and embedded in the 
marine bottom. The invention constitutes an improve 
ment of the invention disclosed in Pointer Patent No. 
2,775,869. 

In the above-mentioned patent, there is disclosed a 
system of erecting a marine platform, such as a dock 
or offshore oil well drilling barge in which the platform 
is buoyant and capable of being towed or otherwise 
propelled to a desirable marine site where operations are 
to be carried out. The platform is provided with a series 
of wells or vertical openings through which a correspond 
ing series of elongated supporting legs are arranged to 
be extended. In order to lower the supporting legs into 
engagement with the marine bottom and subsequently 
raise the platform thereon, there is provided in the Pointer 
arrangement a pneumatic jack capable of effecting such 
movement through a series of relatively short strokes. 
(One of the main advantages of this type of arrangement 

5 
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is that the jacking mechanism may also be utilized to 
lower the platform back down on the water and to sub 
sequently raise the supporting legs from their embedded 
condition within the marine bottom so that the barge 
or platform may be transported to another marine site 
for operations therein. 
The pneumatic jacking mechanism disclosed in the 

Pointer patent is quite satisfactory in operation. How 
ever, since the same provides a frictional engagement 
with the smooth surface of a cylindrically-shaped sup 
porting leg, there is some danger in slippage. Accord 
ingly, in my application Serial No. 378,103, filed Sep 
tember 2, 1953, now Patent No. 2,822,670, there is dis 
closed an improved jacking mechanism embodying a 
plurality of horizontally reciprocable bolts or pins ar 
ranged to engage within a selected one of a series of 
longitudinally spaced openings, or other transverse sur 
face providing means on the supporting legs. 

Also, in the Pointer arrangement, the supporting legs 
are of one-piece construction being disclosed as cylindri 
cal columns or tubes of substantial length. In many op 
erations, it is highly desirable that the upper surface of 
the platform after erection be unobstructed, as by the 
upper ends of the columns or cylindrical supporting legs. 
This problem was solved by the provision of telescopic 
supporting legs, such as disclosed in my copending appli 
cation Serial No. 478,627, filed December 3, 1954. 

With the above in mind, it is an object of the present 
invention to provide an improved means for extending 
and retracting a telescopic supporting leg of the type 
described. 
Another object of the present invention is the pro 

vision of an improved jacking mechanism arrangement 
operable to alternatively effect relative longitudinal 
movement between any one of a plurality of supporting 
leg sections and a marine platform. 
A further object of the present invention is the pro 

vision of an improved hydraulic system for actuating a 
jacking mechanism of the type described embodying 
means for actuating the same at different operating pres 
sures from a constant high pressure source. 
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line 4-4 of FIGURE 3; 
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Still another object of the present invention is the pro 
vision of an improved control system for effecting semi 
automatic operation of a jacking mechanism of the type 
édescribed. . . . . . . ‘. . . . . 

A still further object of the present invention is the 
provision of a control system for a jacking mechanism 
of the type described having improved means therein for 
Selectively effecting operation of any one of a plurality 
of supporting leg sections. ... . . " 

Still another object of the present invention is the pro 
vision of a control system for a jacking mechanism of 
the type described having improved means for selectively 
effecting either a manual operation thereof or a semi 
automatic operation thereof. , -- 
A still further object of the present invention is the 

provision of an improved jacking mechanism operable 
to selectively effect movement of any one of a plurality 
of supporting leg sections by the operation of a single 
jacking hydraulic motor means. 

Still another object of the present invention is the 
provision of an improved jacking mechanism of the type 
described which is simple in construction, easy to oper. 
ate and economical to manufacture and maintain. 

Still another object of the present invention is the 
provision of an improved telescopic supporting leg con 
struction of the type described which is simple in con 
struction, easy to operate and economical to manufact 
ture and maintain. 

Still another, object of the present invention is the 
provision of a telescopic supporting leg of the type de 
scribed having improved means for mounting the upper 
end thereof in flush relationship with the upper surface 
of the platform deck. - . . . 
... These and other objects of the present invention will 
become more-apparent during the course of the following 
detailed description and appended claims. . . . . . . 
The invention may best be understood with reference 

to the accompanying drawings wherein an illustrative 
embodiment is shown. . . . . . 

In the drawings: v. . . . . . . . 

FIGURE 1 is a fragmentary vertical sectional view 
showing: a portion of a marine platform provided with 
a jacking mechanism and a supporting leg assembly, the 
latter being illustrated in a lowered or extended position; 
FIGURE 2 is a fragmentary side elevational view of 

the structure shown in FIGURE.1, with certain parts broken away, illustrating the supporting leg assembly.in a 
raised or retracted position; 
FIGURE 3 is an enlarged cross-sectional view taken 

along the line 3-3 of FIGURE 2; v 
FIGURE 4 is a cross-sectional view taken along the 
FIGURE 5 is a top plan view of the supporting leg 

assembly with parts broken away for purposes of clearer 
illustration; 
FIGURE 6 is a vertical cross-sectional view of the 

top cover plate construction of the supporting leg as 
sembly; . . . . . . 
FIGURE 7 is a top plan view of the intermediate sup: 

porting leg section with the guide plate removed. 
FIGURE8 is a vertical cross-sectional view of the struc 

ture illustrated in FIGURE 7 showing the pins in extended 
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position within the outer supporting leg section, FIGURE 9 is an enlarged cross-sectional view taken 
along the line 9-9 of FIGURE5; . . . . 
FIGURE 10 is an enlarged cross-sectional view taken 

along the line 10-10 of FIGURE 5; 
FIGURE 11 is a schematic flow diagram of the hy draulic System for operating the supporting leg assembly 

and jacking mechanism; and FIGURE 12 is a schematic wiring diagram of the elec 
trical control system for actuating the hydraulic system, 
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the diagram being shown in two sections, designated FIG 
URE 12A and FIGURE 12B respectively, which can be 
placed together to form the entire diagram. 

General construction 
'. As best shown in FIGURES1 and 2, the present inven 
tion contemplates a marine erection system which em 
bodies a buoyant platform or the like, generally indicated 
at 10, which may be of any suitable construction. In 
general, the platform 10 is provided with a series of guide 
means in the form of vertical openings, or wells 12 and 
each well has a telescopic supporting leg assembly 14 
mounted therein for longitudinal movement in either di 
rection relative to the platform. In order to effect the 
relative vertical movement of the supporting leg assembly 
14, a jacking mechanism, generally indicated at 16, is suit 
ably mounted within each well 12 and operatively con 
nected with the associated supporting leg assembly 14. 
... While the drawings illustrate only a single supporting 
leg assembly 14 and jacking mechanism 16 therefor, it will 
be understood that a series of such supporting leg assem 
blies and jacking mechanisms are provided on the plat 
form and are operated simultaneously or sequentially dur 
ing the operation of the system. The platform 10 is of 
buoyant construction capable of supporting the supporting 
leg assemblies 14 and associated jacking mechanisms on 
the surface of a body of water. . . 

In the operation of the system, the platform is towed, 
as by a tugboat or the like (not shown), or otherwise 
propelled to a desired marine site where operations are to 
be carried on. At the marine site, the jacking mecha 
nisms are operable to extend the supporting leg assem 
blies so that their lower ends engage the marine bottom 
until they reach a firm foundation therein. Subsequently, 
the jacking mechanisms 16 are operable to effect a raising 
of the platform on the embedded supporting leg assem 
blies and to maintain the platformat a desired level above 
the surface of the water. After the operations at the 
marine site have been completed, the jacking mechanisms 
are operable to again lower the platform back onto the 
surface of the water and to subsequently retract the sup 
porting legs from their embedded engagement with the 
marine bottom and to raise the same to an elevated trans 
porting position with respect to the platform so that the 
platform may be transported to a new marine site of 
operation. 
- Jacking mechanism 

As best shown in FIGURES 1-3, the platform includes 
an upper deck plate 18 and a lower horizontal bottom 
plate 20 rigidly interconnected by a plurality of transverse 
bulkheads or walls 22. The construction of the platform 
which provides the wells 12 is best shown in FIGURES 1 
and 3 and includes an arrangement of the transverse bulk 
heads 22 which provides interior compartments 24 within 
which the jacking mechanism 16 is mounted. 

Each.jacking mechanism 16 includes a pair of dia 
metrically opposed jacking mechanism units 26. It will be 
understood that while two such units are shown as com 
prising each jacking mechanism, it is within the contem 
plation of the present invention to utilize one or more 
than two such units in cooperation with each supporting 
leg assembly 14. Since both of the units are of identical 
construction, a description of one should suffice to give a 
clear understanding of both. In the description to follow, 
the two units 26 are generally referred to as the unit 1 
and the unit 2 so that when it is necessary to differentiate 
between the two a subscript numeral 1 or 2 is utilized. 

O 

5 

4 
ing elements 36 of rubber or the like are mounted on the 
upper and lower surfaces of the mounting arms between 
the plates 32 and 34 so that the forces transmitted by the 
jacking mechanism unit, head 28 to the platform are ab 
sorbed somewhat thereby. 

Extending downwardly from the head 28 is a pair of 
horizontally spaced rigid guide elements 38 of any suitable 
construction. Preferably, the guide elements 38 are of 
H-beam construction, the exterior webs of which may be 
reinforced by vertically spaced horizontal plates 39 rigidly 
secured thereto asby welding or the like. Slidably mount 
ed between the interiorly extending channel-shaped flanges 
of the H-beams is a slide member 40 having a pair of op 
positely extending upper arms 42 disposed within the guide 
elements 38 and a pair of lower oppositely extending arms 
44 also disposed within the guide elements 38. The arms 
42 and 44 serve to guide the slide member 40 within the 
guide elements 38 for relative vertical movement with 

20 

der unit. 

25 

30 

respect thereto in either direction. 
The slide member 40 is moved vertically by means of a 

fluid pressure motor, generally designated M, which, pref 
erably, is in the form of a double acting piston and cylin 

To this end, the slide member 40 has a slot 46 
extending downwardly from the upper end thereof and 
communicating with a rectangularly shaped opening 48. 
The motor M includes a cylinder 50 mounted within the 
opening 48 and having a piston 52 slidably mounted there 
in for verticai reciprocation. Rigidly secured to the piston 
52 is a piston rod 54 which extends upwardly through the 
upper end of the cylinder and through the slot 46. 
Mounted on the upper end of the piston rod 54 is an en 
larged annular head 56 which is arranged to seat within an 
upper horizontal portion 58 of a T-shaped slot 60 formed 

35 
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in the lower central portion of the head 28. 
From the above, it will be seen that each head 28 is 

substantially fixed with respect to the platform, while 
the associated slide member 40 is movable vertically in 
either direction relative thereto by operation of the asso 
ciated hydraulic motor M. In order to connect each 
jacking mechanism unit 26 with the supporting leg as 
sembly so as to effect relative vertical movement of the 
latter, each unit 26 is provided with a series of pins, 
generally indicated by the reference character P. As 
best shown in FIGURE 4, the head 28 has a horizontally 
disposed aperture 62 formed therein to receive an upper 
pin P1U3 or P2U3 for horizontal reciprocal motion there 
in. The slide member 40 has a plurality of vertically 
spaced apertures 64, 66 and 68 formed therein for slidably 

50 

55 

60 

65 

Each jacking mechanism unit 26 includes a head 28 
having laterally extending horizontal mounting arms 30 
disposed on opposite sides thereof. The mounting arms 
are secured within the associated compartment 24 by any 
suitable means, and, as shown in FIGURE 3, the com 
partment defining structure of the platform provides ver 
tically spaced plates 32 and 34 between which the mount 
ing arms 30 extend. Preferably, a series of shock absorb 

70 
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receiving pins P1L1, P1L2 and P1L3 or P2L1, P2L2, and 
P2L3, which are arranged to cooperate with the support 
ing leg assembly in a manner hereinafter to be more 
fully described. 

Each of the pins P is horizontally reciprocated by a 
hydraulic motor means, generally indicated by the ref 
erence character PM and, preferably, in the form of a 
hydraulic cylinder and piston unit. Each cylinder and 
piston unit PM is operatively associated with a pin P 
and the various pin motors are designated by the char 
acter PM followed by the corresponding subscript of the 
associated pin P. Each pin motor includes a cylinder 70 
having a piston 72 slidably mounted therein. Rigidly 
secured to the piston and extending outwardly of the 
cylinder is a piston rod 74 having its outer end fixed to 
the inner end of the associated pin P by any suitable 
means, such as a threaded connection or the like. Pref 
erably, each piston and cylinder unit PM is mounted ad 
jacent the associated pin by a cylindrical housing 76 sur 
rounding the outwardly extending piston rod 74 as best 
shown in FIGURES 1 and 3. 

Supporting leg assembly 
As best shown in FIGURES 1-3, each supporting leg 

assembly 14 includes an outer section 78, an intermediate 
section 80 and an inner section 82 arranged to be tele 
scopically extended and retracted relative to each other, 
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In formulating the subscript reference characters used 
herein, inner section 82 is designated section No. 1, the 
intermediate section 80 is designated section No. 2 and 
the outer section 78 is designated section No. 3. More 
over, in the subsequent description of the operation of 
the present system, these designations are utilized to aid 
in correlating the associated elements of each section. 
While three sections are shown in the drawings, it will 
be understood that the supporting leg assembly may com 
prise two sections or more than three, if desired. 
The outer section 78 is preferably constructed of a 

tubular stock cut at diametrically opposed positions to 
form two arcuate segments. The segments are rigidly 
interconnected, as by welding or the like, by means of 
a pair of jacking pin plates 84, each provided with a 
series of vertically spaced horizontally extending aper 
tures 86 for receiving pins P of the jacking mechanism. 
As best shown in FIGURE 3, the structure of the plat 

form 10 defining the well 12, which receives the sup 
porting leg assembly 14, includes arcuate segmental plates 
88 arranged to surround the outer section 78 and pro 
viding diametrically opposed openings 90 through which 
the plates 84 extend. In this way, the telescopic sup 
porting leg assembly is mounted within the well 12 of 
the platform 10 for relative vertical movement with re 
spect thereto, but rotational movement of the supporting 
leg assembly relative to the platform is effectively pre 
vented. It will be understood that the engagement of 
the plates 84 within the openings 90 is somewhat loose 
so that the supporting leg assembly may have a slight 
relative angular movement with respect to the platform. 

Referring now more particularly to FIGURES5 and 6, 
the upper end of the outer section 78 has a cover plate 
assembly, generally indicated at 92, mounted thereon. 
The cover plate assembly 92 includes a circular plate 94 
of a diameter greater than the diameter of the outer 
section 78 and substantially equal to the diameter of 
the well opening in the upper deck plate 18 of the plat 
form 10 so as to engage within the same when the outer 
supporting leg section 78 is lowered within the well, as 
will hereinafter be more fully described. Rigidly se 
cured to the interior surface of the circular plate 94 is a 
pair of concentric rings 96 and 98 and a plurality of cir 
cumferentially spaced radially extending strengthening 
ribs 100 are rigidly secured to the lower surface of the 
circular plate between the concentric rings 96 and 98. 
A central opening 102 is formed in the circular plate 
adjacent the inner ring 98 to provide an access opening 
to the interior of the supporting leg assembly, through 
which an attendant may pass. The opening 102 is ar 
ranged to be closed by a manhole cover 104 suitably 
removably attached by an appropriate means. 

Extending downwardly from the circular plate 94 and 
rigidly secured thereto, as by welding or the like, is a 
plurality of circumferentially spaced vertical guide ele 
ments or tubes 106. The upper end of the outer section 
78 has a web-like construction 107 of any suitable de 
sign rigidly secured therein between the interior surface 
of the section and a central cylindrical member 108, 
as by welding or the like, having a corresponding plu 
rality of vertically extending circumferentially spaced 
larger tubes 109 slidably receiving the guide tubes 106 
of the cover assembly. 

Secured to the lower end of the outer section 78 is a 
strengthening ring or the like 110 and a second strength 
ening ring 112 is rigidly secured to the outer section in a 
position spaced vertically above the ring 110. 

Referring now more particularly to FIGURES 3, 7, 
and 8, the intermediate section 80 is constructed simi 
larly to the outer section 78, preferably by cutting an 
elongated cylindrical tube in diametrically opposed po 
sitions to form two arcuate segments and by subsequent 
ly rigidly securing the segments together, as by welding 

10 

5 

20 

25 

30 

35 

6 
with a series of vertically spaced horizontally extending 
openings 116 for receiving pins P. 

Rigidly secured within the upper end of the inter 
mediate section 80, below the upper extremity thereof, 
is a rigid structure 118 of any suitable design. Mounted 
on the supporting structure 118, as by shock absorbing 
pads 120 of rubber or the like, is a holding pin assembly, 
generally indicated at 122. As best shown in FIGURES 
7 and 8, the assembly 122 includes a pair of vertically 
disposed, transversely spaced plates 124 having their ends 
rigidly secured, as by welding or the like, to a pair of 
spaced blocks 126 disposed adjacent the jacking pin 
plates 114. The plates 124 and blocks 126 are also 
rigidly secured, as by welding or the like, to a pair of 
transversely spaced horizontal plates 128 and a base 
structure 130 built up of a plurality of plates suitably 
fixed together, as by welding or the like, and arranged 
to seat on the shock absorbing pads 120. - 

Each of the blocks 126 is provided with a horizon 
tally extending aperture 132 for receiving pins P1U2 and 
P2U2, respectively. Rigidly secured to the inner end of 
each of the pins P1 U2 and P2U2 is a cross slide 134 
having opposite ends thereof extending through and hori 
Zontally slidable within openings 136 formed in the 
plates 124. A pin motor PMU2, in the form of a piston 
and cylinder unit, is fixedly mounted between the cross 
slides 134. As is usual, the piston and cylinder unit in 
cludes a cylinder 138 having one end thereof rigidly se 
cured to one cross slide 134 and a piston 140 slidably 
mounted therein. A piston rod 142 is rigidly secured 
to the piston 140 and extends outwardly through the op 
posite end of the cylinder and has its outer end rigidly 
Secured to the opposite cross slide 134 by any suitable 
means, such as welding or the like. 
The hydraulic motor PMU2 is preferably of the single 

acting type arranged to be retracted by fluid pressure 
and extended by spring means, generally indicated at 142. 
The spring means 142 comprises a pair of helical com 
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pression springs 144 having one end of each disposed 
within a cylindrical member 146 rigidly secured with one 
end of one of the cross slides 134. Each cylindrical mem 
ber 146 is arranged to telescope within a larger cylin 
drical member 148, within which the opposite end por 
tion of the associated spring 144 is mounted. Each 
larger cylindrical member 148 is rigidly secured to one 
end of the opposite cross slide 134. It will be seen that 
the springs 144 resiliently urge the cylindrical members 
146 and 148 apart and since they are rigidly connected 
with the cross slide members 134, the latter are also 
urged apart. In a like manner, the pins P1U2 and P2U2, 
which are rigidly secured to the cross slides, are urged 
outwardly within the horizontally extended apertures 32 
so as to engage within openings 86 within the correspond 
ing jacking plates 84 of the outer section 78. 
The intermediate section 80 is guided for relative ver 

tical movement with respect to the outer section 78 and 
is prevented from rotating about its own axis relative to 
the outer section by means of a guide cover plate 150 
rigidly secured to an inwardly extending, annular, as 
sembly retaining flange 152 fixed on the upper end of the 
intermediate section 180 by any suitable means, such as 
bolts or the like. The guide cover plate includes dia. 
metrically opposed notches 154 arranged to embrace the 
inner portion of the jacking plate 84 of the outer section 

658. The intermediate section is provided with a rein 
forcing ring i56 adjacent its lower end and a second rein. 
forcing ring 158 is secured to the periphery thereof at 
a position spaced above the ring 156. 
The inner section 82 is also constructed in the same 

70 manner as the sections 78 and 80 and includes arcuate 
tubular segments rigidly interconnected by opposed jack 
ing plates 160 having a series of vertically spaced hori 
Zontally extending openings 162 formed therein. 

Preferably, the inner section 82 is made buoyant and 
or the like, between elongated jacking plates 114 provided 75 to this end, the lower end of the section is provided with 
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a closure 164 and a channel iron 166 is rigidly secured 
to the interior surface of the section in surrounding re 
lation to each of the plates 160, with the intermediate 
web thereof spaced from the plate. At the upper end of 
the inner section 82, a holding pin assembly 168 is 
mounted which has a construction substantially identical 
to the holding pin assembly 122 previously described in 
connection with the intermediate section 80 and, there 
fore, it is not believed necessary to describe the same in 
detail. Suffice it to say that the holding pin assembly 
168 includes a single-acting hydraulic motor PMU1 ar 
ranged to actuate a pair of pins P1U1 and P2U1. 

Hydraulic system 

Referring now more particularly to FIGURE 11, the 
hydraulic system of the present invention includes a 
pump 170 of any conventional construction. Preferably, 
the pump unit is of the variable displacement type and 
is flexibly coupled to a motor 172, such as an electrical 
motor or the like. The pump is preferably provided with 
a manual hand wheel control which is operable to vary its 
displacement which, in turn, determines the capacity of 
output and, therefore, the speed of the jacking operation. 
As is usual, the pump draws oil or other liquid from a 
reservoir 174 through a suction line 176 which prefer 
ably has embodied therein a strainer 178. 

It will be understood that the hydraulic system is em 
bodied within a suitable enclosure (not shown) which 
contains valves VU1, VU2 and VU3 for controlling the 
hydraulic motors PMU1, PMU2, PM1U3 and PM2U3, 
valves V1L1, V1L2, V1L3, V2L1, W2L2 and V2L3 for 
controlling respectively the motors PM1L1, PM1L2, 
PMIL3, PM2L1, PM2L2 and PM2L3. In addition, there 
is a valve V1 which controls the main jacking cylinders 
M1 and M2. In addition to the above, each of the 
valves is operated by a pilot valve, designated by the 
reference character PV with a subscript character corre 
Sponding to the Subscript character of the valve con 
trolled thereby. In a like manner, each of the pilot valves 
PV is controlled by a solenoid, generally designated by 
the reference character S followed by a reference char 
acter corresponding with the subscript of the pilot valve 
associated therewith. The valves V may be of any suit 
able construction and, preferably, are of a type arranged 
to reverse the direction of flow along two paths when 
actuated by a hydraulic pilot pressure. The valves PV 
are similar in that they are arranged to reverse the di 
rection of flow along two paths, but, of course, they 
are actuated by the solenoids S. 
The liquid under pressure from the pump 170 is fed 

to a main Supply line 180 having a by-pass valve 182 
connected in parallel therewith. The by-pass valve 182 
preferably is of the type adapted to remain open, as by 
a pilot line 183, when the pressure in the main supply 
line 180 is equal to a predetermined pressure, as for ex 
ample, 1500 p.s. i. The jacking cylinder supply line 184 
is connected at one end with the valve V. A pair of 
lines 186 and 188 are connected to opposite ends of the 
jacking cylinder M1 and lead to the opposite side of the 
valve V1 and parallel lines 190 and 192 are connected 
with opposite sides of the jacking cylinder M2 and are 
connected in parallel with the lines 186 and 188 respec 
tively. A jacking cylinder return line 194 leads from the 
valve V1 and has parallel lines 196, 198 and 200 con 
nected therewith. The line 196 leads to a by-pass valve 
202 piloted by the pressure in the supply line 184, as by 
a line 203, to permit passage of liquid therethrough so 
long as the pressure in the jacking cylinder supply line 
184 is maintained at a predetermined value, such as 2200 
p.s. i. The outlet side of the valve 202 leads to the 
reservoir 174 through a main return line 204. The line 
198 leads to a relief valve 206 which is arranged to be 
opened and permit flow therethrough at a predetermined 
pressure above the opening pressure of the by-pass valve 
202, as for example 2700 p.s.i. 

5 

0. 

5 

20 

25 

30 

35 

40 

45 

SO 

55 

60 

65 

70 

8 
relief valve 206 leads to the reservoir through an auxiliary 
return line 208 connected to the main return line 204. 
The line 200 leads to a by-pass valve 210, hereinafter to 
be more fully described. The outlet side of the valve 
210 leads to the reservoir through a parallel connection 
with the main return line 204. The valves 202, 206 
and 210 control the pressure of the liquid in the main 
return line 194 and, preferably, a relief valve 212 is con 
nected in parallel, as by a line 214, with the jacking 
cylinder supply line 184 to maintain the pressure therein 
below a predetermined maximum value, as for example 
3000 p.s. i. The relief valve 214 discharges into the reser 
voir through a parallel connection with the auxiliary re 
turn line 208. 

Connected in parallel with the main supply line 180 up 
stream from the by-pass valve 182 so as to receive a 
minimum pressure equal to the pressure at which the 
by-pass valve opens, as, for example 1500 p.s. i., is a main 
pin cylinder supply line 216 having parallel connections 
respectively with the valves VU, VU2, VU3, V1L, 
V1L2, W2L1, W2L2, V3L and V3L2, each of which also 
is connected in parallel with the auxiliary return line 208 
connected with the main return line 204. The motors 
PMU2 and PMU each have a line 220 and 222, re 
spectively, connected therewith which extends to the oppo 
site side of the associated valve. It will be understood 
that since the motors PMU2 and PMU are single act 
ing, only one line is necessary and the associated valves 
VU2 and VU1 are arranged to block flow through one 
of the two lines leading thereto in either position so that 
the single line can either introduce or exhaust fluid under 
pressure to the associated motor. Preferably, the motors 
PM1U3 and PM2U3 are connected in parallel with the 
single valve VU3 through lines 224 and 226. The re 
maining motors PML1, PM1L2, PM1L3, PM2L1, 
PM2L2 and PM2L3 are each connected to its correspond 
ing valve through separate pairs of lines, indicated at 
228, 230, 232, 234, 236 and 238 respectively, so that 
each is independently controlled by a separate valve. 

Connected in parallel with the main pin cylinder Sup 
ply line 216 is a line 240 which leads to a reducing valve 
242 arranged to provide a constant output pressure of 
a predetermined relatively small value, as for example 
500 p.s. i. A main pilot valve supply line 244 is con 
nected to the outlet side of the reducing valve 242 and 
the main supply line is, in turn, connected in parallel 
with the pilot valve PV1, PVU1, PVU2, PVU3, PV1L1, 
PV1L2, PV1L3, PV2L1, PV2L2 and PV2L3 each of which 
is also connected in parallel with a main pilot valve re 
turn line 246 which empties into the reservoir 174. 
From the above, it can be seen that the pump 170 

is operable to supply fluid under pressure below a pre 
determined high value as determined by the relief valve 
212 to either end of the jacking cylinders M1 or M2 
through the operation of the valve V1 and the fluid 
from the opposite ends of the cylinders is returned to the 
reservoir through the valve V1 at a maximum pressure of 
2700 p.s. i., or other high value as determined by relief 
valve 206, or at a relatively low predetermined value, as 
for example 2200 p.s. i., when the supply pressure in main 
cylinder supply line 184 has reached such predetermined 
value, through the operation of the valve 202. 

In addition, the pin cylinders are controlled by valves 
VU and VL, which receive pressure from the pump at 
a minimum predetermined pressure, as for example 1500 
p.s. i., as determined by the pilot operated by-pass valve 
182. The valve V1 controlling the jacking cylinders, as 
well as the valves VU and VL controlling the pin cylin 
ders, are operated by pilot hydraulic pressure controlled 
by the operation of valves PV, which receive pressure 
from the pump at a predetermined value, as for example 
500 p.s. i., as determined by the reducing valve 242. 
The above arrangement used to control the jacking 

cylinders provides for positive action at all times directly 
The outlet side of the 75 proportional to the pump output. The arrangement pre 



9. 
vents the possibility of excessive loads displacing fluid 
from one end of the jacking cylinders and pulling a vac 
uum in the other end. An expansion or retraction stroke 
of the jacking cylinders is always dependent upon fluid 
output from the pump. In addition, since the output of 
the pump is by manual variation, any speed desired with 
in the total capacity of the pump and jacking return can 
be selected by the operator. The pressure at which the 
relief valve 206 will open is in excess of any pressure 
that could be developed by the weight of the platform 
or supporting legs alone. Therefore, additional pressure 
from the pump supply is required to move the jacking 
cylinder piston and fluid output from the pump will cont 
trol the jacking speed in operation. . 
The by-pass valve 202 in parallel with the valve 206 

requires a predetermined pressure in the jacking cylinder 
supply line 184 less than that which will open the valve 
206 before the same will open. The by-pass valve 202 
is provided mainly for the re-cycle stroke of the jacking 
cylinder in retraction, Due to the ratio of push areas on 
each side of the piston, it would take over 3000 p.si. to 
retract the jacking cylinders against the 2700 p.s. i. of 
relief valve 206. Therefore, as soon as the supply line 
184 reaches 2200 p.s. i., the by-pass valve 202 opens and 
permits unrestricted return flow from the jacking cylin 
ders to the reservoir. 
As will be more apparent hereinafter, since the lower 

pins PL and PL2 are utilized merely to raise and lower 
the supporting leg sections Nos. 1 and 2 and are not ar 
ranged to carry the load of the platform weight, they need 
not be designed to operate at the excessive pressures re 
quired when handling the platform weight. To this end, 
the hydraulic system includes an arrangement for pre 
venting the jacking cylinders from operating within a sup 
ply pressure of over a small predetermined value when 
Supporting leg sections Nos, 1 and 2 are being controlled. 
By limiting the supply pressure to the jacking cylinders 
to a predetermined low value, no more than a predeter 
mined design load can be transmitted to the pins PL and 
PL2. - 

Preferably, the above pressure limiting means embodies 
a valve V3 which is connected in parallel with the main 
jacking cylinder supply line 184, as by a line 248. The 
valve V3 is similar to the valves V1, VU and VL pre 
viously described and is arranged to control the flow in 
the line 248 and is, in turn, controlled by a pilot valve 
PV3 connected with the main pilot supply line 244 
through a line 250 and to the main pilot return line 246 
through a line 252. As before, a solenoid S3 controls 
the operation of the pilot valve PV3. 
The output side of the valve V3 has a line 254 leading 

therefrom which is connected with a by-pass waive 256 
arranged to open at a predetermined low value, as for 
example 1100 p.s. i. The output side of valve 256 is con 
nected with the auxiliary return line 208 which leads to 
the reservoir 174. The normally closed valve 210 pre 
viously described is adapted to be opened by a pilot pres 
sure of a value slightly less than the maximum pressure 
at which the valve 256 will open, as for example 1000 
p.s. i. Such pilot pressure is supplied through a line 258 
connected with the valve 210 and the line 254. 
The above arrangement is such that as long as the 

solenoid S3 is actuated, which will occur when supporting 
leg sections 1 and 2 are being controlled, pilot valve PV3 
will admit pilot pressure to the valve V3 so that the latter 
will operate to connect the pressure in line 248 to the line 
254. In this manner, the pressure in the main supply 
line 184 will be maintained at a maximum value of 1100 
p.s.i. through the operation of the by-pass valve 256. It 
will also be noted that with this pressure in the supply line 
184, there will be insufficient pilot pressure to open the 
by-pass valve 202 and, hence, insufficient pressure in the 
main return line 194 to open the relief valve 206. The 
by-pass valve 210 is adapted to operate in the same man 
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pressure of 1000 psi, for example, is maintained in the 
supply line, the valve 210 will open to permit unrestricted 
return flow from the jacking cylinders, 

Electrical control system 
The present invention contemplates an electrical con 

trol system for operating the pilot valves for the various 
hydraulic motors arranged to effect jacking movement. 
In general, the electrical system includes a master selector 
switch SW-M, which serves to select the supporting leg 
section that the operator desires to control. In addition, 
the system embodies an operation selector switch SW-O, 
which is used to select the type of operation which the 
operator desires. That is, the operation selector switch in 
one position sets up the control circuit for manual opera 
tion, and in a second position sets up the control circuit 
for semi-automatic lowering of the supporting leg sections 
or raising of the platform and in a third position sets up 
the control circuit for semi-automatic lowering of the plat 
form or raising of the supporting leg sections. 

Referring now more particularly to FIGURES 12A 
and 12B, the electrical control system includes a circuit 
having main power lines 260 and 262 connected to any 
suitable source of power (not shown) as for example, a 
208 volt, 60 cycle, single phase power source. Each of 
the hydraulic motors PM operating the jacking pins is 
provided with a limit switch LS positioned to be actuated 
when the pin is in an extended position or engaged within 
a supporting leg section aperture. The various limit 
switches are designated in FIGURE 12B by the reference 
character LS and a subscript corresponding to the sub 
script character of the pin operated thereby. Thus, there 
are twelve such limit switches and each is connected to 
the main power line 260 in series with a contact of the 
master selector switch SW-M. 
While the switch SW-M may be of any suitable con 

struction, in the drawings it is schematically illustrated as 
embodying a rotor arranged to selectively complete con 
tacts when rotated 120' so as to achieve the effect of 
Selecting the desired supporting leg section upon which 
operations are to be carried out. As illustrated in FIG 
URE 12B, the master selector switch includes twelve 
contacts which are connected in series respectively with 
respective limit switches. The contacts are designated by 
the reference character t with a subscript corresponding 
to the subscript of the hydraulic pin motor associated 
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therewith. In the position shown in FIGURE 12B, the 
master switch is in a position to control section No. 1 of 
the telescopic supporting leg so that the contacts t1U1, 
tiL1, t2U1 and t2L1 are completed and the remaining 
contacts are interrupted. When the rotor of the switch 
SW-M is turned approximately 120 to control support 
ing leg section No. 2, contacts t1U2, tiL2, t2U2 and 
t2L2 are completed and the remaining contacts are inter 
rupted. Finally, when the switch rotor is turned an addi 
tional 120' to control supporting leg section No. 3, con 
tacts til J3, t1L3, t2U3 and t2L3 will be completed and 
the remaining contacts interrupted. 
The contacts t1U, tL, t2U and t2L leading from the 

Switch SW-M are each connected in series to relays R. 
The contacts t1U1, t1U2 and t1U3 leading from the 
switch SW-M are connected togther in parallel and to the 
coil of a relay R1U through a lead 264 and the series cir 
cuit of the relay is completed to the power line 262. 
The contacts t1L1, t1L2 and t13 leading from the switch 
SW-M are connected together in parallel and to the coil 
of a relay RL, as by lead 266. The relay coil, in turn, 
is connected in series with the power line 262 to com 
plete the series circuit. In a like manner, the contacts 
t2U1, t2U2 and t2U3 are connected together in parallel 
and to the coil of a relay R2U, as by a lead 268, the re 
lay coil, in turn, is connected in series with the power 
line 262 to complete the series circuit. The contacts 
t2L1, t2L2 and t2L3 leading from the switch SW-M 

ner as the valve 202 in that so long as a predetermined is are connected together in parallel and to the coil of a 
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relay R2L1, as by a lead 270. As before the coil of 
the relay is connected to the main power line 262 to 
complete the series circuit. In this manner, there is 
provided a series relay circuit for each of the pins which 
is controlled by the associated limit switch. The master 
selector switch SW-M is connected to each of the series 
relay circuits to select the appropriate limit switch of 
the particular section being operated that will control 
the series relay circuits. 

In addition, each limit switch is also connected in 
series with a pilot light L which, in turn, is connected 
to the main power line 262 by a parallel connection. In 
FIGURE 12B, there is shown a pilot light for each limit 
switch designated by the reference character L and a 
subscript corresponding to the subscript of the limit switch 
associated therewith. The pilot lights are, therefore, con 
nected to be actuated or turned on when the associated 
limit switch is closed. Since the pilot lights are con 
nected in series with the limit switches independent of 
the series relay circuit of the limit switches they will be 
operative irrespective of the position of switch SW-M. 

In addition to the limit switches described above, there 
is also a limit switch provided for each of the jacking 
cylinders M1 and M2. These limit switches are adapted 
to remain closed during expansion of the jacking cyl 
inders and to open just prior to the end of the expansion 
stroke, and conversely remain open during retraction of 
the jacking cylinders and to close just prior to the end 
of the retraction stroke. As shown in FIGURE 12A, 
limit switch LS1 associated with the jacking cylinder M1 
is connected to the power line 260 in series with the coil 
of a relay R1 which, in turn, is connected with the main 
power line 262 to complete the series circuit. In a like 
manner, a limit switch LS2 is provided for the jacking 
cylinder M2 and connected with the power line 260 in 
series with the coil of a relay R2 which, in turn, is 
connected to the power line 262 to complete the series 
circuit. 
The switch contacts of the relays R are arranged to 

actuate control circuits of the operation selector switch 
SW. O. While the switch SW-O may be of any suitable 
construction, as shown, it includes a rotor r having a 
series of contacts designated by the reference character 
r and a subscript numeral. Certain of the contacts of 
the rotor are connected with the contacts of the relays 
in a manner hereinafter to be more fully described. The 
rotor is adapted to connect the contacts r with corre 
sponding contacts of any one of three stators Sm, Sa 
and Sb. When the contacts of the stator Sm are con 
nected with the contacts of the rotor, the electrical con 
trol system is arranged to be manually operated. This 
position of the switch SW-O is generally utilized to 
initially position and begin operations on any of the sup 
porting leg sections. When the stators Sa and Sb are 
connected with the rotor, the electrical control system 
is semi-automatic in operation. The stator Sa is utilized 
in lowering the supporting leg sections and in raising the 
platform after the sections have been embedded in the 
marine bottom. The stator Sb is utilized when it is 
desired to lower the platform back on the water and to 
raise the supporting leg sections from the floating plat 
form. 
The switch contacts of the relays R are connected 

with the contacts r of the rotor of the switch SW-O as 
follows. Rotor contacts r1 and r2 are connected in 
series, with one switch actuated by the relay R1U by 
leads 272 and 274. The rotor contact r3 is connected 
by a lead 276 to one side of a single switch actuated by 
the relay R1L. The rotor contacts rá and r5 are con 
nected in series with one switch actuated by the relay 
R2U through leads 278 and 280. The rotor contact r(5 
is connected by a lead 282 to one side of a single switch 
actuated by the relay R2L. The opposite side of the 
switch actuated by the relay R2L is connected in series 
by a lead 284 with the opposite side of the switch actu 
ated by the relay R1 L. Rotor contacts rT and r8 are 
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12 
connected in series with a normally opened switch actu 
ated by the relay R1 through leads 286 and 288, and the 
contacts rs9 and r10 are connected in series with a nor 
mally closed switch actuated by the relay R1 by leads 
290 and 292. The contacts r11 and r12 are connected 
in series with a normally opened switch actuated by the 
relay R2 by leads 294 and 296 and the contacts r13 and 
r14 are connected in series with a normally closed switch 
actuated by the relay R2 by leads 298 and 300. Rotor 
contact r15 is connected directly to the power line 260 by 
a lead 302. . - - 

Rotor contacts r1-r14 are thus controlled by the oper 
ation of the relays R which, in turn, are controlled by 
the limit switches selected by the master selector switch 
SW-M. In addition to the contacts r1-r14 and r-15, 
the rotor also includes output contacts r16, r17 and r18, 
hereinafter to be more fully described. 
The stator Sm, which is arranged to connect the elec 

trical control system for manual operation, includes con 
tacts Sm1-Sm6 and Sm16, Sm17 and Sm18, which are 
arranged to be connected respectively to the rotor con 
tacts r1-ró and r16, r17 and r18. The stator contacts 
Sm2, Sm4 and Smó are connected with the main power 
line 262 by leads 304, 306 and 308. Stator contacts 
Sm3 and Smlé are connected in series, as by leads 310 
and 312, with a switch SW-U which serves to manually 
control the operation of the selected upper pins P. Stator 
contacts Sm1 and Sm17 are connected in series, as by 
leads 314 and 316, with a switch SW-1L which serves 
to manually control the operation of selected lower pins 
P1L. Stator contacts Sm5 and Smi8 are connected in 
series, as by leads 318 and 320, with a switch SW-2L 
which serves to manually control the operation of se 
lected pins P2L. 
The stator Sa includes contacts Sa3 and Sa6-Sali8, 

which are arranged to contact respectively the rotor con 
tacts r3 and ré-ri8. Contact Sa3 is connected with con 
tact Sal5 by a lead 322. Contact SaG is connected with 
contact Sal2 by a lead 324. Contact Sal is connected with 
contact Sat1 by a lead 326. Contact Sa8 is connected 
with contact Sa6 by a lead 328. Contact Sa10 is con 
nected with contact Salt by a lead 330 and contact Sai4 
is connected with contact Sal8 by a lead 332. Contact 
Sa9 is connected with the main power line 260 in series 
with a switch actuated by the relay R1O through leads 
334 and 336. Contact Saf3 is connected to the main 
power line 260 in series with a switch actuated by the relay 
R2U through leads 338 and 340. 
The stator. Sb includes contacts Sb3, Sb6-Sb.12, and 

Sb.15-Sb.18, which are arranged to be connected respec 
tively with the rotor contacts r3, r6-r12 and r15-r18. 
The contact Sb3 is connected with contact Sb.10 by a lead 
342. The contact Sb6 is connected with the contact. Sb.15 
by a lead 344. The contact Sb8 is connected with the con 
tact Sb.17 by a lead 346. The contact Sb9 is connected 
with the contact Sb.16 by a lead 348 and the contact Sb.11 
is connected with the contact Sb18 by a lead 350. Contact 
Sb7 is connected by a lead 352 with lead 334, which con 
nects the switch operated by the relay R1U to the main 
power line 260 through the lead 336. The contact Sb.12 
is connected by a lead 354 to the lead 338, which connects 
the switch actuated by relay R2U in series with the main 
power line 260 by lead 340. 
As best shown in FIGURE 12B, the master selector 

switch SW-M also includes a series of contacts designated 
by the reference character f, which are connected in series 
with the solenoids S, arranged to actuate the pilot valves 
PV, between the main power line 262 and the output rotor 
contacts r16, r17 and r18. Each pair of upper cylinders 
PMU are controlled by a single pilot valve PVU which, in 
turn, is controlled by a single solenoid SU so that the 
solenoids SU1, SU2, and SU3 are connected with the 
power line 262 and in series with one side of the contacts 
fU1, fj2 and fu3, the opposite side of which are con 
nected together in parallel and to the rotor contact r16, as 
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by a lead 356, to complete the circuit. Solenoids S1L1, 
SAL2 and SIL3, which control pilot valves PV1L1, 
PV1L2 and PV1 L3, are connected with the power line 262 
and in series with one side of the contacts fiL1, fiL2 and 
f1L3 respectively of the master selector switch SW-M, the 
opposite side of which are connected together in parallel 
and to the rotor contact r17, as by a lead 358, to complete 
the circuit. In a like manner, solenoids S2L1, S2L2 and 
S2L3 which control pilot valves PV2L1, PV2L2 and 
PV2L3 are connected with the power line 262 and in 
series with one side of the contacts f2L1, f2L2 and f2L3 
of the master switch SW-M, the opposite side of which are 
connected together in parallel and to the rotor contact r18, 
as by a lead 360, to complete the circuit. 
As will be more fully explained hereinafter, when any 

one supporting leg section is being operated by the elec 
trical control system, the upper pins of the other two 
supporting leg sections must be engaged and the lower 
pins retracted. Since the pins are retracted by energizing 
the solenoids S, it is, therefore, necessary to provide for 
the continuous actuation of two of each of the solenoids 
SIL and S2L, while one of each is connected for selected 
operation. To this end, the master switch SW-M is 
provided with additional contacts fh1L and fh2L. These 
contacts are connected in series with respective solenoids 
S1L and S2L between the main power lines 262 and 260. 
In the position of the master switch SW-M shown, wherein 
outer supporting leg section No. 1 is selected for operation, 
the contacts fihL are connected such that contacts fhL2, 
fh1L3, fh2L2 and fh2L3 complete the series circuit respec 
tively through solenoids SL2, S1L3, S2L2 and S2L3 
respectively. Contacts fh1L1 and fh2L1 are interrupted. 
When the rotor of the master control switch SW-M is 
turned 120° to control intermediate supporting leg section 
No. 2, the series circuit to solenoids SL1, SL3, S2L1 and 
S2L3 are completed through contacts fh1L1, fh1L3, fh2L1 
and fh2L3. Circuits through contacts fhiL2 and fh2L2 
are interrupted. When the rotor switch SW-M is turned 
an additional 120° to control inner supporting leg section 
No. 3, series circuit through solenoids S1L1, S1L2, S2L1 
and S2L2 are completed through contacts fh1L1, fhil 2, 
fh2L1 and fh2L2 respectively. Contacts jh1L3 and 
fh2L3 are interrupted. 

In addition to the above, the master control switch 
SW-M also includes a contact f3 similar to the contacts fh, 
which is connected in series with the solenoid S3 which 
controls pilot valve PV3 between the power lines 262 and 
260. The contact f3 is such that the series circuit through 
solenoid S3 is completed when the master control valve is 
set to control outer supporting leg section No. 1 and inter 
mediate supporting leg section No. 2 and the circuit is 
interrupted when the master control valve is set to control 
inner supporting leg section No. 3. 
The electrical control circuit also includes a jacking 

cylinder control switch SW-1, which is connected in series 
with the solenoid S. controlling pilot valve PV1 between 
the main power lines 262 and 260, as shown in FIGURE 
12A. 

It will be understood that in the construction of the 
present hydraulic system and electrical control circuit 
that the various valves for controlling the operation of 
the jacking mechanism may be mounted in a suitable valve 
enclosure and the various switches and other electrical con 
trols associated therewith are preferably mounted on a 
suitable control panel which may be conveniently operated 
by an attendant. It will be noted, however, that certain 
of the hydraulic motors and associated electrical controls 
must of necessity be mounted on the vertically movable 
supporting leg assembly which, in turn, necessitates the 
provision of hydraulic and electrical lines to these motors 
and electrical elements. Thus, in FIGURES 1, 2, 5, 9 
and 10, there is shown a preferred embodiment of an ar 
rangement whereby the electrical and hydraulic lines may 
be led to the various supporting leg sections upon which 
the various hydraulic and electrical elements are mounted, 
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so as to permit vertical movement of the supporting leg 
sections without danger of fouling the lines. 
More specifically, the hydraulic motor PMU2 embodied 

in the holding pin assembly 122 has a first section 220A 
of its hydraulic line 220 extending upwardly therefrom 
of a length greater than the length of the outer section 78. 
The upper end of the first line section 220A is coiled 
around a rotary drum 362, as best shown in FIGURE 9. 
The drum 362 is suitably mounted on the upper end of 
the outer section 78, as by brackets 364 and is connected 
so as to be resiliently urged to rotate in a direction tend 
ing to reel in the line mounted thereon. The end of the 
line section 220A extends through the periphery of the 
drum and is connected, as indicated at 366, to a hollow 
hub 368 of the drum. One end of the hollow hub is 
swivelly connected to a line section 220B, which extends 
upwardly to a coupling 370 mounted in the cover plate 
94. A fine section 220C, greater than the length of the 
outersection, is connected at one end to the coupling 370 
and has its opposite end coiled around a similar drum 
assembly 372 mounted on the platform. 

In a like manner, the limit switches LS1U2 and LS2U2 
actuated by the pins P1U2 and P2U2 respectively have 
suitable electrical lines leading upwardly therefrom of a 
length substantially as long or longer than the length of the 
outer section and also wound about a drum 374, as shown 
in FIGURE 10. The drum 374 is rotatably mounted in 
the upper end of the outer supporting leg section by any 
suitable means, such as brackets 376 and is also resiliently 
urged to rotate in a direction tending to wind in the lines 
mounted thereon. The ends of the electrical lines wound 
around the drum are connected with suitable cylindrical 
contacts and brush assemblies of conventional construc 
tion, generally indicated at 378. Suitable lines are con 
nected between the cylindrical contact and brush assem 
blies and a plug assembly 380 mounted in the cover plate 
94. A similar drum assembly 382 is mounted on the plat 
form around which lines of a suitable length are wound 
to connect with the plug assembly 380 and to provide for 
the elevation of the outer section. 

In a like manner, the pin motor PMU1 embodied in the 
pin assembly 168 on the upper end of the inner supporting 
leg section 82 has its line 222 extending therefrom through 
the pin assembly 122 and to a similar rotary drum assem 
bly 383 carried by the upper end of the outer section. As 
before, the line from the drum assembly is connected 
with a second rotary drum assembly 384 mounted on the 
platform. The limit switches LSU1 and LS2U1 oper 
ated by the pins P1U1 and P2U1 respectively have lines 
extending upwardly therefrom wound around a drum as 
sembly 386 carried by the upper end of the outer section 
78 and the drum assembly 386 is electrically connected by 
suitable lines to a similar drum assembly 388 mounted on 
the platform in the manner previously described. 

It will be seen that the arrangement of the drum assem 
blies is such that the conduit carried thereby will be either 
payed out or resiliently reeled in as the various supporting 
leg sections are moved vertically in either direction rela 
tive to the platform and to each other. Fouling of the 
lines is, therefore, prevented and, it will also be seen, 
that provision is made for conveniently connecting and 
disconnecting the various lines between the platform and 
the supporting leg assembly. 

General mechanical and hydraulic operation 
In general, the platform of the present invention is 

floated to a marine site with a plurality of telescopic sup 
porting legs retained in the platform openings or wells by 
the associated jacking mechanisms. It will be understood 
that in the overall construction of the platform, there is 
a plurality of supporting legs which must be actuated 
substantially together by similar controls provided for 
each in order to raise the platform to an even operating 
position above the water level. Since all of the telescopic 

5 supporting legs are identical, the operation of but a single 
telescopic supporting leg will be described, bearing in 
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mind that a plurality of such legs are necessarily operated 
in the entire erection of the platform. 

Preferably, the telescopic supporting leg assembly 14 
is retained in its collapsed position in the associated plat 
form opening 12 by the upper pins of the jacking mecha 
nism 16, as shown in FIGURE 2. That is, pins P1U3 
and P2U3 are engaged within apertures 86 in section No. 
3 of the supporting leg assembly, pins P1U2 and P2U2 
are also engaged in section No. 3 apertures 86 and pins 
P1U1 and P2U1 are engaged in the apertures 116 section 
No. 2. If desired, the lower pins may also be engaged 
respectively within the associated section apertures, al 
through this is not essential. The platform is thus floated 
to the marine site of erection with the telescopic support 
ing leg assembly in this condition. Of course, all of the 
sections are preferably disposed in their uppermost posi 
tion relative to the platform. 
To commence operation, all of the lower pins PL are 

disengaged or retracted if they have been in an extended 
engaged position. The telescopic supporting leg assembly 
is now ready to have section No. 1 lowered by the oper 
ation of the jacking mechanism 16. In this regard, it 
must be borne in mind that when any one section of the 
telescopic supporting leg assembly is being moved by the 
operation of the jacking mechanism 16, the upper pins 
PU of the other two sections must be engaged and the 
lower pins PL thereof retracted. Thus, when section No. 
1 is controlled, pins PU3 must be engaged within the 
section No. 3 apertures 86 and pins PL3 retracted and in 
this way, section No. 1 is retained in fixed position by the 
pins PU3 relative to the platform. In order to retain sec 
tion No. 2 in fixed position, pins PU2 are engaged within 
section No. 3 apertures 86 and, of course, pins PL2 must 
be retracted. In this condition, section No. 1 can be ver 
tically moved in either direction within section No. 2 by 
the operation of pins PU1 and PL1. Stated differently, 
pins PU1 serve to retain section No. 1 in fixed position 
relative to the platform through section No. 2, pins PU2, 
section No. 1 and pins PU3. Relative movement of sec 
tion No. 1 within section No. 2 is obtained by supporting 
Section No. 1 on the pins PL1 with the pins PU1 retracted. 
Of course, in order to permit this movement of section 
No. 1, pins PL2 and PL3 must be retracted. 
To lower section No. 1 from its retracted position 

within section No. 2 and from its initial condition with 
pins PU1 engaged, the jacking cylinders M1 and M2 are 
retracted until pins PL1 can be moved into apertures 
within section No. 1. With pins PL1 engaged, continued 
retraction of the jacking cylinders M serves to transfer 
the weight of section No. 1 from the pins PU1 to the 
pins PL1 and the former are withdrawn. Next, the jack 
ing cylinders M are expanded to lower the pins PL1 rel 
ative to the platform and hence section No. 1 therewith. 
Just prior to the end of the expansion stroke of the jack 
ing cylinders M, pins PU1 are engaged in apertures in 
section No. 2 and continued expansion of the cylinders 
transfers the weight of section No. 1 from the pins PL1 to 
the pins PU1 so that the former can be retracted. Next, 
the cylinders are retracted to raise the pins PL1 so that 
they may be engaged in section No. 1 apertures above the 
ones from which they have just been retracted. After 
they have been engaged within the apertures, the cylin 
ders M are retracted still further to transfer the weight 
of section No. 1 from the pins PU1 to the pins PL1 and 
the cycle is again begun by expanding the cylinders M, 
which permits section No. 1, supported by the pins PL1, 
to be lowered another incremental distance. This cycle 
of operation is repeated until section No. 1 has been 
lowered to its fully extended position relative to section 
No. 2 or to any desired position relative thereto. 

Section No. 2 is lowered by the operation of pins PU2 
and PL2 and, as before, the upper pins PU1 and PU3 
of the remaining sections must be maintained in engage 
ment and the lower pins PL1 and PL3 retracted to per 
mit operation of section No. 2. Thus, when section 
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No. 2 is being controlled, pins PU serve merely to re 
tain section No. 1 in fixed relation with section No. 2 
so that it will move therewith. Pins PU3 serve to retain 
section No. 3 in a fixed position relative to the platform 
so that when the pins PU2 are engaged therein, section 
No. 2 will be retained in fixed position. Section No. 2 
is lowered by manipulating the upper pins PU2, lower 
pins PL2, and jacking cylinders M in the same manner 
indicated above relative to section No. 1. Briefly, pins 
PL2 are first engaged in section No. 2 apertures and the 
jacking cylinders M retracted to shift the weight of Sec 
tion No. 2 from the upper pins PU2 to the lower pins 
PL2 so that by expanding the jacking cylinders M, Sec 
tion No. 2 may be lowered relative to section No. 3 
through the support of pins PL2. At the end of the 
expansion stroke of the cylinders M, pins PU2 are en 
gaged and upon further expansion of the cylinders, the 
weight is transferred from the lower pins PL2 to the 
upper pins PU2 and the jacking cylinders M are re 
tracted so that the cycle can be repeated. 

In normal operation of the telescopic Supporting leg, 
it is contemplated that the lower end of section No. 1 
will firmly engage the marine bottom at Some point dur 
ing the lowering of section No. 2. When this happens, 
control of section No. 2 is stopped and if the upper pins 
PU2 are not in engagement, the jacking cylinders M are 
retracted sufficiently to permit pins PU2 to engage in the 
next highest apertures in section No. 3. In this regard, 
it will be noted that by-pass valve V3 is actuated during 
the operation of section No. 1 and section No. 2 so that 
the pressure supplied to the jacking cylinders M is of the 
order of 1100 p.s. i. Thus, during the expansion of the 
jacking cylinders M with the lower section engaged in 
the marine bottom, the jacking cylinders will stall out by 
the engagement of the marine bottom. When this hap 
pens, it is then time to switch to the control of section 
No. 3 in which the by-pass valve V3 is closed and the 
operating pressure to the jacking cylinders M is of the 
order of 2200 p.si. If pins PL2 are in engagement, they 
are retracted by expanding the jacking cylinders M slight 
ly, if necessary, to remove any load imposed thereon by 
the jacking cylinders. 

With the pins PU2 engaged within section No. 3 aper 
tures, control of the latter is begun by retracting the 
jacking cylinders to permit the lower pins PL3 to en 
gage within apertures in section No. 3. The jacking 
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cylinders M are then expanded to shift the weight from 
the upper pins PU3 to the lower pins PL3 and the form 
er are retracted. After the upper pins have been re 
tracted, the jacking cylinders are expanded, which moves 
all of the caissonsections downwardly, which, in turn, 
has the effect of driving the lower end of section No. 1 to 
a solid foundation in the marine bottom. Further ex 
pansion of the cylinders M after the solid foundation has 
been encountered will result in a raising movement of the 
platform 10 relative to the telescopic supporting leg Sec 
tion No. 3 so that the pins PL3 now serve to support 
the platform from the supporting leg assembly rather than 
the supporting leg assembly from the platform as before 
during the lowering of leg sections Nos.1 and 2. Near 
the end of the expansion stroke of the jacking cylinders 
M, upper pins PU3 are engaged and the cylinders are re 
tracted to transfer the weight of the platform 10 from 
the lower pins PL3 to the upper pins PU3 and the former 
are retracted. The jacking cylinders continue to retract 
and toward the end of their retraction stroke the lower 
pins PL3 are engaged in higher apertures in section No. 
3. After the lower pins PL3 are engaged, the jacking 
cylinders are expanded to initially transfer the weight of 
the platform 10 from the upper pins PU3 to the lower 
pins PL3 and the former are withdrawn and the con 
tinued expansion of the jacking cylinders M begins a 
new cycle which is repeated until the platform has 
reached a suitable operating height on Section No. 3. 
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Preferably, the length of section No. 3 is selected to 
correspond with the height of the platform above the 
water level desired so that when the platform 10 reaches 
the proper height above the water, the upper end of the 
section No. 3 will be flush with the upper surface of the 
platform as shown in FIGURE 1. The desired height 
is reached by permitting the jacking cylinders M to stall 
out at the end of their expansion stroke so that the barge 
is maintained in an elevated position by the lower pins 
PL3. Finally, structural supporting wedges (not shown) 
are provided on bottom of the jacking frame assemblies 
to remove the platform load from the jacking cylinders. 
In addition, wedges are placed to lock lower pins PL3 in 
engagement with the section to prevent accidental with 
drawal. It will be noted that the cover plate assembly 
92 is adjustable and thus insures that the upper end of 
the supporting leg assembly will be flush with the upper 
deck of the platform. ... - 
To lower the platform back onto the water and raise 

the Supporting legs back into the retracted transport posi 
tion on the platform, the above procedure is followed in 
TeVeSe. 

Electrical control operation 
With the above in mind, the action of the electrical 

control system to achieve the operation will now be de 
scribed assuming, as before, that the telescopic supporting 
leg assembly 14 is transported by the platform 10 in re 
tracted raised position with the upper pins PU in engage 
ment and the lower pins PL retracted (although it is 
unimportant which position the lower pins PL are in, as 
the operations hereinafter described automatically posi 
tion them as required). Before the main power lines 260 
and 262 are connected to the source of power to ener 
gize the system, the master selector switch SW-M is set 
to control section No. 1 so that the contacts t, f, and fh 
thereof, are in the position shown in FIGURE 12B. Op 
eration selector switch SW-O is set so that rotor r is in 
connection with stator Sm for manual operation. Switch. 
SW-U is opened, and switch SW-1 is closed. When all 
of the switches have been thus positioned, the main power 
lines 260 and 262 are connected to the power source to 
energize the system. As soon as the system is energized, 
the jacking cylinders M are retracted due to the actua 
tion of pilot valve PV1 by solenoid S1 which is con 
nected across the power lines in series with the closed 45 
switch SW-1. It will be noted that by actuating pilot 
valve PV1, pilot fluid pressure is transmitted to the valve 
V1 to reverse the position of the same so as to cause 
fluid under pressure to enter the cylinders M through lines 
186 and 190 and exhaust through lines 188 and 192 and 
thus retract the cylinders. Thus, when switch SW-1 is 
open, the jacking cylinders M will be moved into an ex 
tended position and when the switch SW-1 is closed, they 
will be retracted. 

In a like manner, the pilot valves PVU and PVL nor 
mally permit pilot fluid pressure to move the associated 
valves VU and VL into a position in which the fluid pres 
sure flows to the associated cylinders so as to cause ex 
tension of the pins P connected therewith. Thus, when 
the associated solenoids SU and SL are not energized, the 
associated pins will be extended or engaged, or at least 
urged into engaged position. When the solenoids SU and 
SL are energized, the pilot valves reverse the pilot flow 
to the associated valves to reverse them which, in turn, 
effects a retraction of the associated pins connected with 
the cylinders. . - 

Thus, when the system is energized, solenoids SL2 and 
SL3 are immediately energized through switch SW-M, 
contacts flhL2 and fhL3 so that the associated pins PL2 
and PL3 are retracted. If any load is on these pins, 
they will not immediately retract if in an engaged posi 
tion, but they will retract during the retracting movement 
of the jacking cylinders M. Solenoids SL1 are controlled 
by the operation of switch SW-O, since master switch: 
SW-M is in a position to control section No. 1. The 
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circuit is such that the lower pins PL of the section being 
controlled cannot be withdrawn unless the corresponding 
upper pins PU are engaged and vice versa. Thus, the 
circuit through solenoid SL1 is controlled by the relay 
R1U and solenoid S1L1 can only be energized to retract 
pins P1L1 when the limit switch LS1U1 is closed so as 
to energize the relay RU and close the switch contacts 
thereof. In a like manner, the circuit to solenoid S2L1. 
is controlled by the relay R2U and solenoid S2L1 can 
only be energized to retract pin P2L1 when limit switch 
LS2U1 is closed so as to energize relay R2U and close 
the Switch contacts thereof. It will be noted that when 
relay RU is energized, the circuit through solenoid S.L. 
is completed from the main line 262 through lead 304, 
contact Sm2, contact r2, leads 274 and 272, contacts r1 
and Sm1, lead 314, switch SW-L (which is initially 
closed), lead 316, contacts Sm17 and r17, lead 358, and 
master switch contact f1L1. In a like manner, the cir 
cuit to solenoid S2L1 is completed from main line 262 
through lead 306, contacts Sm4 and r4, leads 278 and 280, 
contacts r5 and Sms, lead 318, switch SW-2L, lead 320, 
contacts Sm18 and r18, lead 360, and main switch con 
tact f2L1. In this way, when switch SW-O is set for 
manual operation, solenoids S1L1 and S2L1 are under 
the control of switches SW-1L and SW-2L, provided 
limit switches LSU1 and LS2U1 are closed. 

In a like manner, solenoids SU2 and SU3 will not be 
energized, since their circuit is broken by contacts f02. 
and fj3 of the switch SW-M and, hence, the associated 
pins PU2 and PU3 will remain extended or engaged. 
Solenoid SU, which controls the operation of the upper 
pins PU1 of section No. 1, is in turn controlled by switch 
SW-U and limit switches LS1L and LS2L1. Since the 
switch SW-U is opend, the circuit is broken and solenoid 
SU1 will not be energized and the associated pins PU1 
will remain extended. 

Thus, after the power is turned on, the main jacking 
cylinders M will be retracted and all of the lower pins 
PL will be retracted and, hence, pilot lights LL will be 
off. Since all of the upper pins PU are engaged, pilot 
lights LU will be on. The pilot lights L serve as a guide 
to the operator to indicate when the various pins P have 
been engaged so that he may properly execute the next; 
movement. 
Next, the operator opins switches SW-1L and SW-2L 

which interrupts the circuits to solenoids S1L1 and S2L1, 
thus urging pins 1L1 and 1L2 into engagement. Switch 
SW-1 is then opened, which breaks the circuit to sole 
noid S1, causing the jacking cylinders to expand so that 
when the lower pins L1 register with supporting section 
apertures, they will move therein. When the pins P1L1 
and P2L1 have engaged, limit switches LSL1 and LS2L1 
close and the associated pilot lights L1L1 and L2L1 go 
on, indicating that the lower pins have engaged within 
apertures in section No. 2. 

After pilot lights L1L1 and L2L1 go on, switch SW-1 
is closed, which energizes solenoid S1 and, hence, causes 
the main jacking cylinders M to retract. In addition, op 
eration selector switch SW-O is set so that the rotor r 
contacts stator. Sa. As the main jacking cylinders re 
tract, the load of section No. 1 is removed from the upper. 
pins PU1 and they are retracted under the control of 
switch SW-O by energizing solenoids SU in the follow 
ing manner. Under semi-automatic operation as under 
manual operation, solenoid SU cannot be energized to 
retract the upper pins PU1 unless the corresponding 
lower pins PL1 are in engagement and this condition is 
indicated by pilot lights L1L1 and L2L1 being on. Limit 
switches LSL1 and LS2L1 are, therefore, closed so that 
relays RiL and R2L are energized. In addition, with 
switch SW-O connected for semi-automatic operation. 
with either stator Sa or stator Sb, the circuits to solenoids 
SU are also controlled by the operation of limit switches 
LS1 and LS2 connected with the jacking cylinders M1 
and M2 respectively. As described above, the limit 
switches LS1 and LS2 are closed during expansion of the 
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jacking cylinders and opened just prior to the end of the 
expansion stroke thereof and, conversely, open during re 
traction of the jacking cylinders and closed just prior to 
the end of the retraction stroke thereof. Since the jack 
ing cylinders have not been fully expanded to open limit 
switches LS1 and LS2, they will remain closed during the 
retraction of the jacking cylinders to remove the load from 
pins PU1 and, hence, relays R1 and R2 will also be ener 
gized. Thus, solenoid SU1 is energized to retract pins 
PU1 through a circuit from the main power line 260 
through lead 302, contacts r15 and Sa15, lead 322, con 
tacts Sa3 and r3, leads 276, 284, and 282, contacts rô 
and Sag, lead 324, contacts Sal2 and r12, leads 296 and 
294, contacts r1 and Sal1, lead 326, contacts Sal and r7, 
leads 286 and 288, contacts r8 and Sa8, lead 328, con 
tacts Sai6 and r16, lead 356 and master control switch 
contact f J1. 
When the upper pins P1U1 and P2U1 have retracted, 

limit switches LSU1 and LS2U1 open and the correspond 
ing pilot lights L1U1 and L2U1 go out. When the pilot 
lights go out, switch SW-1 is opened to permit the jack 
ing cylinders M to expand which, in turn, lowers section 
No. 1. When the jacking cylinders near the end of their 
expansion stroke, limit switches LS1 and LS2 open, which 
de-energizes relays R1 and R2 and interrupts the circuit 
to solenoid SU1, causing the upper pins PU1 to move 
into engagement with an aperture within section No. 2. 
When the upper pins PU1 are engaged, limit switches 
LS1U1 and LS2U1 close, which energizes relays RU 
and R2U connected to energize solenoids S1L1 and S2L1 
and, hence, pins P1L1 and P2L1 are retracted. Thus, 
with relay R1U closed, solenoid S1L1 will be energized 
to retract pin P1L1 through a circuit from the power 
line 260 through leads 336 and 334, contacts Sa9 and rs, 
leads 290 and 292 (across the normally closed switch of 
de-energized relay R1), contacts r10 and Sai0, lead 330, 
contacts Sal 7 and r17, lead 358, and main switch con 
tact f1L2. In a like manner, solenoid S2L1 is energized 
through a circuit from the main power line 260 through 
leads 349 and 338 (across the switch of energized relay 
R2U), contacts Sat3 and r13, leads 298 and 300 (across 
the normally closed switch of de-energized relay R2), con 
tacts r14, and Sai4, lead 332, contacts Sa8 and r18, lead 
360, and master switch contact f2L1. Thus, the lower 
pins PL1 are retracted after the upper pins PU1 assume 
the load of section No. 1 upon continued expansion of 
the jacking cylinders M and when their pilot lights L1L1 
and L2L1 go out, the operator closes switch SW-1, caus 
ing the jacking cylinders M to retract. When the jacking 
cylinders reach the end of their retraction stroke, limit 
switches LS1 and LS2 are closed which, in turn, energizes 
relays R1 and R2, opening the normally closed switches 
of relays R1 and R2 which, in turn, interrupts the cir 
cuit to solenoids SL1 and S2L1, permitting the asso 
ciated lower pins P1L1 and P2L1 to engage within asso 
ciated apertures. When limit switches LS1L1 and LS2L1 
close, relays R1L and R2L are energized, which com 
pletes the circuit to solenoid SU1, thus retracting the 
upper pins after the weight of the section has been trans 
ferred to the lower pins PL1 by continued retraction of 
the jacking cylinders. 
When the pilot lights L1U1 and L2U1 go out, switch 

SW-1 is opened, causing the jacking cylinders to expand 
and permitting section No. 1 to lower. This begins an 
other full jacking cycle under the semi-automatic control 
of switch SW-O with the rotor r connected with stator 
Sa. After section No. 1 has been extended to a desired 
length by repeating the full jacking cycle a corresponding 
number of times, master selector switch SW-M is set to 
control leg section No. 2 and the operation selector switch 
SW-O is set so that the rotor r is connected with stator 
Sn for manual operation. The above procedure is re 
peated to lower the section No. 2 and it will be noted 
that the master selector switch SW-M is set so that the 
various elements previously recited as in relation to sec 
tion No. 1 are the same in relation to section No. 2. 
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As stated above, during the lowering of section No. 2, 

the lower end of section No. 1 will become embedded 
in the marine bottom sufficient to stall out the jacking 
cylinders M. When this occurs, the following procedure 
should be followed. While the jacking cylinders are: 
stalled out on their expansion stroke, switch SW-U is 
opened. If not already in this position, switches SW-1L 
and SW-2L are opened, operation selector switch SW-O 
is set so that rotor r is connected with stator Sm for 
manual operation and switch SW-1 is closed to retract 
the cylinders M. This will have the effect of raising 
sections Nos.1 and 2 until the upper pins PU2 are engaged 
in leg section No. 3. When pilot lights L1U2 and L2U2 
go on, switches SW-1L and SW-2L are closed so as to 
actuate solenoids S1L2 and S2L2 and, hence, retract the 
associated pins PL2. When pilot lights LL2 and L2L2 
go out, all of the upper pins PL are engaged and all of 
the lower pins are retracted and supporting leg sections 
Nos. 1 and 2 are engaged with the marine bottom, al 
though this engagement is not a firm bearing engagement. 
The platform is now ready to be raised. - 
To effect the raising of the platform, master selector 

switch SW-M is set to control supporting leg section No. 
3. Switches SW-1L and SW-2L are opened, which 
breaks the circuit to solenoids S1L3 and S2L3, permitting 
the associated pins P1L3 and P2L3 to extend. Switch 
SW-1 is opened to expand the jacking cylinders M. As 
the jacking cylinders expand, the lower pins PL3 will 
hit apertures in section No. 3 and engage. When the 
pilot lights L1L3 and L2L3 go on, switch SW-U is closed 
and switch SW-1 is closed. This has the effect of retract 
ing the jacking cylinders M and as soon as the lower pins 
PL3 have taken the load off the upper pins PU3, the latter. 
will retract. With the upper pins PU3 retracted and the 
lower pins PL3 engaged, the extended sections are ready 
to be moved downwardly in bearing engagement with the 
marine bottom. To effect this movement, operatoh selec 
tor switch SW-O is set to engage rotor r with stator Sa 
and switch SW-1 is opened to expand the jacking cylih 
ders M. During the expansion of the jacking cylinders, 
the lower end of section No. 1 will come into bearing en 
gagement with the marine bottom and the platform 10 
will begin to lift. As the jacking cylinders M reach the 
end of their expansion stroke, limit switches LS1 and 
LS2 will open, which breaks the circuit to solenoid SU3, 
thus causing the upper piris PU3 to move into engagement 
within apertures in section No. 3. When limit switches 
LS1U3 and LS2U3 close as a result of the engagement of 
the upper pins PU3, the circuit to solenoids S1L3 and 
S2L3 are energized. However, since the lower pins PL3 
now carry the load of the platform 10 from the embedded 
supporting leg assembly, they will not retract as a result 
of the energization of the solenoids S1L3 and S2L3. Con 
sequently, switch SW-1 is closed to retract the jacking 
cylinders, so that the platform load on the lower pins PL3 
is transferred to the upper pins PU3 and the former can 
retract. The jacking cylinders continue to retract until 
they reach the end of their stroke and limit switches LS1 
and LS2 are closed. This has the effect of energizing re 
lays R1 and R2 so that the normally closed switches there 
of will be opened and the circuit to solenoids S1L3 and 
S2L3 are interrupted so that associated pins P1L3 and 
P2L3 can expand into engagement. When the limit 
switches LS1L3 and LS2L3 are closed, relays RL and 
R2L are energized, which completes the circuit to sole 
noid SU3. However, since the weight of the platform is 
still on the upper pins, they will not be retracted until 
switch SW-1 is opened to expand the jacking cylinders M 
so as to transfer the platform load from the upper pins 
PU3 to the lower pins PL3, permitting the latter to re 
tract. The opening of the switch SW - begins another 
fill jacking cycle and these cycles are continued until 
the platform reaches the desired height above the water. 

After operations have been completed and it is de 
sired to move the platform to another marine site for 
erection therein, the following procedure is followed to 
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lower the platform back onto the water and to retract 
and raise the telescopic supporting leg assembly into its 
transport position. In general, the procedure outlined 
above is followed in reverse, except that instead of setting 
the operation selector switch SW-O so that rotor r is 
connected with stator Sa, the switch SW-O is set so that 
rotor r is connected with stator Sb. Thus, with the master. 
switch SW-M set to control either section. No. 1, 2 or 3 
and after the pins associated therewith are properly posi 
tioned to begin semi-automatic operation with Switch 
SW-O in manual control setting, the latter is set so that 
stator Sb is connected with rotor r. The cycle with this 
setting of the switch SW-O is the same as outlined above 
with respect to the stator Sa. The circuit to solenoids SU 
is controlled by relays R1L, R2L and R1 and is completed 
from the main power line 260 through lead 302, contacts 
r15 and Sb15, lead 344, contacts Sb6 and r(6, leads 282, 
284 and 276, contacts r3 and Sb3, lead 342, contacts Sb.10 
and r10, leads 292 and 290 (across the normally closed 
switch of relay R1), contacts r9 and Sb9, lead 348, con 
tacts Sb.16 and r16, lead 356, and contacts fu of switch 
SW. M. Solenoids S1L are controlled by relays R1 and 
RU by a circuit completed from main power line 260 
through leads 336,334 and 352, contacts Sb7 and r1, leads 
286 and 288 (across the normally opened switch of relay 
R1), contacts r8 and Sb8, lead 346, contacts Sb.17 
and r17, lead 358, and contacts fill of switch SW-M. 
Solenoids S2L are controlled by relays R2 and R2U by a 
circuit completed from the main power line 260 through 
leads 340, 338, and 354, contacts Sb.12 and r12, leads 296 
and 294 (across the normally opened switch of relay R2), 
contacts r11 and Sb11, lead 350, contacts Sb.18 and r18, 
lead 360 and contacts f2L of switch SW-M. 

It thus will be seen that the objects of this invention 
have been fully and effectively accomplished. It will be 
realized, however, that the foregoing specific embodiment 
has been shown and described only for the purpose of 
illustrating the principles of this invention and is subject 
to extensive change without departure from such princi 
ples. Therefore, this invention includes all modifications 
encompassed within the spirit and scope of the following 
claims. 

I claim: 
1. In an apparatus of the type described, the combina 

tion comprising: a platform; a telescopic leg for support 
ing said platform including an outer section and at least 
one inner section, guide means on said platform mount 
ing said outer section for substantially vertical movement 
in either direction relative to said platform and a jacking 
mechanism carried by said platform for selectively effect 
ing or restraining relative vertical movement in either 
direction between said platform and said outer section; 
holding means carried by one of said sections and releas 
ably engageable with the other of said sections for re 
straining relative longitudinal movement therebetween in 
either direction, said jacking mechanism being releasably 
engageable with said inner section and operable in coop 
eration with said holding means to selectively effect or 
restrain relative vertical movement in either direction be 
tween said sections. 

2. The combination as defined in claim 1 wherein said 
jacking mechanism comprises an upper holding means 
releasably engageable with said outer section for restrain 
ing relative longitudinal movement between said outer 
section and said platform, lower holding means releasably 
engageable with either supporting leg section for restrain 
ing relative longitudinal movement between the section 
engaged and said platform, and power-actuated means 
extensible and retractable longitudinally of said sections 
and connected between said upper and lower holding 
aS 

3. The combination as defined in claim 2 wherein said 
platform includes a deck and said guide means comprises 
a well extending through said platform and interiorly en 
larged to define a compartment within said platform below 
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said deck, and wherein said jacking mechanism is disposed 
within said compartment. 

4. The combination as defined in claim 2 wherein said 
holding means comprise transversely disposed pins mov 
able into and out of engagement with a supporting leg 
section. - 

5. The combination as defined in claim 4 wherein each 
of said supporting leg sections includes a series of longi 
tudinally spaced apertures for receiving a pin. 

6. The combination as defined in claim 2 wherein said 
lower holding means includes a first holding assembly for 
releasably engaging said outer section and a second hold 
ing assembly disposed below. said first holding assembly. 
and fixed thereto for releasably engaging said inner section. 

7. In an apparatus including a platform-like member; 
a Supporting leg having vertically-spaced, transverse sur 
faces thereon; and a jacking mechanism mounted on said 
member which cooperates with said supporting leg so 
that said member can alternately support and be sup 
ported by said supporting leg, said jacking mechanism in 
cluding a pair of vertically spaced and relatively vertical. 
movable pin means for releasably engaging the vertically 
spaced transverse surfaces on said supporting leg and 
power-actuated moving means. for effecting relative verti 
cal movement in either direction between said pair of pin 
means, said jacking mechanism being operable upon actu 
ation of said moving means in one direction with one of 
Said pair of pin means engaged with Said supporting leg 
to effect a relative vertical movement between said mem 
ber and said leg in one direction and upon actuation of 
said moving means in the other direction with the other 
of said pair of pin means engaged with said supporting 
leg to effect a relative vertical movement between said 
member and said leg in the other direction; the improve 
ment comprising control means for said jacking mecha 
nism comprising electrical circuit means having means 
therein for actuating said moving means to effect relative 
vertical movement between said pair of pin means in either 
direction, first means operable in response to a predeter 
mined relative vertical movement between said member 
and said leg in said one direction by the actuation of said 
moving means with saidone pin means engaged for actuat 
ing the other pin means to engage the supporting leg, 
second means operable in response to a predetermined 
relative movement in said other direction between said 
pair of pin means as a result of actuation of said moving 
means with said other pin means engaged with said sup 
porting leg for actuating said one pin means to engage 
said Supporting leg, and switch means for rendering either 
said first or second means operable. 

8. The improvement as defined in claim 7 wherein said 
electrical circuit means further includes manual means for 
controlling each of said pin means and wherein said switch 
means is selectively operable to render either said first, 
Second or manual means operable. 

9. In an apparatus including a platform-like member; 
a supporting leg having vertically-spaced, transverse sur 
faces thereon; and a jacking mechanism mounted on said 
member which cooperates with said supporting leg so that 
said member can alternately support and be supported by 
said supporting leg, said jacking mechanism including a 
pair of vertically spaced and relatively vertical movable pin 
means for releasably engaging the vertically spaced trans 
verse surfaces on said supporting leg and power-actuated 
moving means for effecting relative vertical movement in 
either direction between said pair of pin means, said jack 
ing mechanism being operable upon actuation of said 
moving means in one direction with one of said pair of pin 
means engaged with said supporting leg to effect a relative 
vertical movement between said member and said leg in 
one direction and upon actuation of said moving means in 
the other direction with the other of said pair of pin means 
engaged with said supporting leg to effect a relative ver 
tical movement between said member and said leg in the 
other direction the improvement comprising control means 
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for said jacking mechanism, comprising electrical circuit 
means having means therein for actuating said moving 
means to effect relative vertical movement between said 
pair of pin means in either direction, first means operable 
in response to a predetermined relative vertical movement 
between said member and said leg in said one direction 
by the actuation of said moving means with said one pin 
means engaged for actuating the other pin means to en 
gage the supporting leg and for actuating said one pin 
means to disengage the same from said supporting leg in 
response to the engagement of said other pin means with 
said supporting leg, second means operable in response to 
a predetermined relative movement in said other direction 
between said pair of pin means as a result of actuation 
of said moving means with said other pin means engaged 
with said supporting leg for actuating said one pin means to 
engage said supporting leg and for actuating said other 
pin means to disengage with said supporting leg in re 
sponse to the engagement of said one pin means with 
said supporting leg, and switch means for rendering either 
said first or second means operable. 

10. The improvement as defined in claim 9 wherein 
said electrical circuit means further includes manual 
means for controlling each of said pin means and where 
in said switch means is selectively operable to render 
either said first, second or manual means operable. 

11. The improvement as defined in claim 10 wherein 
said electrical circuit means further includes means for 
preventing the actuation of either of said pin means 
to disengage the same from said supporting leg when the 
other pin means is disengaged therefrom operable dur 
ing the operation of either of said first means, second 
means or manual means. 

12. The improvement as defined in claim 11 where 
in said last-mentioned means comprises relays operable 
in response to the position of each of said pin means 
for controlling the operation of the other pin means. 

13. The improvement as defined in claim 9 wherein 
said electrical circuit control means includes signal means 
operatively connected with each of said pair of pin means 
for indicating whether, the same is in engagement or dis 
engagement with the supporting leg. 

14. In an apparatus of the type described the combi 
nation comprising: a platform; a telescopic leg for sup 
porting said platform including an outer section and at 
least one inner section; guide means on said platform 
mounting said outer section for substantially vertical 
movement in either direction relative to said platform; 
fluid pressure actuated holding means carried by one 
end of one of said sections and releasably engageable 
with the other of said sections for restraining relative 
longitudinal movement between said sections in either 
direction at least in either fully retracted or fully ex 
tended positions with respect to each other; a pair of 
relatively vertically movable holding means carried by 
said platform and releasably engageable with said outer 
section for restraining relative vertical movement in 
either direction between said outer section and said plat 
form; and power-actuated means selectively operable, 
upon release of one of said pair of holding means, to 
effect relative vertical movement in either direction be 
tween said platform and said outer section, or, upon re 
lease of said first-mentioned holding means, to effect 
relative longitudinal movement of said sections between 
said fully retracted and fully extended positions; said 
power-actuated means including piston and cylinder 
means, means for selectively directing a fluid under pres 
sure into either end of said cylinder means and for direct 
ing the fluid contained in the opposite end of said cylin 
der means therefrom, and means for preventing fluid 
under a first predetermined pressure from leaving said 
cylinder means unless the fluid entering said cylinder 
means is at a second lower predetermined pressure. 

15. In an apparatus of the type described the combi 
nation comprising: a platform; a telescopic leg for sup 
porting said platform including an outer section and at 
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least one inner section; guide means on said platform 
mounting said outer section for substantially vertical 
movement in either direction relative to said platform; 
fluid pressure actuated holding means carried by one end 
of said sections and releasably engageable with the other 
of said sections for restraining relative longitudinal move 
ment between said sections in either direction at least 
in either fully retracted or fully extended positions with 
respect to each other; a pair of relatively vertically mov 
able holding means carried by said platform and re 
leasably engageable with said outer section for restrain 
ing relative vertical movement in either direction be 
tween said outer section and said platform; and power 
actuated means selectively operable, upon release of one 
of said pair of holding means, to effect relative vertical 
movement in either direction between said platform and 
said outer section, or, upon release of said first-mentioned 
holding means, to effect relative longitudinal movement 
of said sections between said fully retracted and fully 
extended positions; said power-actuated means including 
piston and cylinder means, means for selectively direct 
ing a fluid under pressure into either end of said cylinder 
means and for directing the fluid contained in the oppo 
site end of said cylinder means therefrom, means oper 
able when said power-actuated means is operable to ef 
fect relative vertical movement between said sections for 
preventing fluid under a first predetermined pressure from 
leaving the cylinder means unless the fluid entering said 
cylinder means is at a second lower predetermined pres 
sure, and means operable when said power-actuated 
means is operable to effect relative longitudinal move 
ment between said platform and outer section for pre 
venting fluid under a third predetermined pressure higher 
than said first or second predetermined pressure from 
leaving said cylinder means unless the fluid entering 
said cylinder means is at a fourth predetermined pres 
sure less than said third predetermined pressure and 
greater than said first and second predetermined pres 
Sures, 

16. In an apparatus of the type described the combina 
tion comprising: a platform; a telescopic leg for sup 
porting said platform including an outer section and at 
least one inner section; guide means on said platform 
mounting said outer section for substantially vertical 
movement in either direction relative to said platform; 
fluid pressure actuated holding means carried by one end 
of said sections and releasably engageable with the other 
of said sections for restraining relative longitudinal move 
ment between said sections in either direction at least in 
either fully retracted or fully extended positions with 
respect to each other; a pair of relatively vertically mov 
able holding means carried by said platform and re 
leasably engageable with said outer section for restraining 
relative vertical movement in either direction between 
said outer section and said platform; and power-actuated 
means selectively operable, upon release of one of said 
pair of holding means, to effect relative vertical move 
ment in either direction between said platform and said 
outer section, or, upon release of said first-mentioned 
holding means, to effect relative longitudinal movement 
of said sections between said fully retracted and fully 
extended positions; said power-actuated means including 
piston and cylinder means, first means for selectively 
directing a fluid under pressure into either end of said 
cylinder means and for directing the fluid contained in 
the opposite end of said cylinder means therefrom, means 
operable when said power-actuated means is operable to 
effect relative vertical movement between said sections 
for preventing fluid under a first predetermined pressure 
from leaving the cylinder means unless the fluid entering 
said cylinder means is at a second lower predetermined 
pressure, second means operable when said power-actu 
ated means is operable to effect relative longitudinal 
movement between said platform and said outer section 
for preventing fluid under a third predetermined pressure 
higher than said first or second predetermined pressures 
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from leaving said cylinder means unless the fluid enter 
ing said cylinder means is at a fourth predetermined pres 
sure less than said third predetermined pressure and 
and greater than said first and second predetermined pres 
Sures, and means for selectively rendering said first or 
second means operable. 

17. In an apparatus of the type described the com 
bination comprising: a platform; a telescopic leg for 
supporting said platform including an outer section and 
at least one inner section; guide means on said platform 
mounting said outer section for substantially vertical 
movement in either direction relative to said platform; 
first holding means carried by one end of one of said 
sections and releasably engageable with the other of said 
sections for restraining relative longitudinal movement 
between said sections in either direction; second holding 
means carried by said platform and releasably engage 
able with said inner section for restraining relative verti 
cal movement in either direction of said inner section 
with respect to said platform upon release of said first 
holding means; third and fourth vertically spaced and 
relatively vertically movable holding means carried by 
said platform and releasably engageable with said outer 
section for restraining relative vertical movement in either 
direction between said outer section and said platform; 
and power-actuated means for effecting relative vertical 
movement between said first and second holding means 
in either direction upon release of one to effect relative 
vertical movement in either direction between said inner 
section and said platform and for effecting relative verti 
cal movement between said third and fourth holding 
means upon release of one to effect relative vertical move 
ment in either direction between said platform and said 
outer section; and control means for selectively actuating 
said power-actuated means in conjunction with said first 
and second holding means or in conjunction with said 
third and fourth holding means, said control means in 
cluding means for actuating said power-actuated means 
for effecting relative vertical movement between the pair 
of holding means selected for operation, and means oper 
able in response to said pair of holding means reaching 
the end of their relative vertical movement in one direc 
tion for automatically actuating the released holding 
means of the pair to engage with a supporting leg section. 

18. The combination as defined in claim 17 wherein 
said control means includes means operable in response 
to the engagement of the released holding means for 
actuating the engaged holding means to disengage with 
the supporting leg. 

19. The combination as defined in claim 18 wherein 
said control means includes means for manually actuat 
ing each of said holding means separately. 

20. The combination as defined in claim. 19 wherein 
said control means further includes means for selectively 
rendering operable either said manual means for actuat 
ing said holding means or said responsive means for 
actuating said holding means. 

21. In an apparatus of the type described the com 
bination comprising: a platform; a telescopic leg for Sup 
porting said platform including an outer section and at 
least one inner section; guide means on said platform 
mounting said outer section for substantially vertical 
movement in either direction relative to said platform; 
first holding means carried by one end of one of Said 
sections and releasably engageable with the other of Said 
sections for restraining relative longitudinal movement 
between said sections in either direction; second holding 
means carried by said platform and releasably engage 
able with said inner section for restraining relative verti 
cal movement in either direction of said inner section 
with respect to said platform upon release of said first 
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holding means; third and fourth vertically spaced and 
relatively vertically movable holding means carried by 
said platform and releasably engageable with said outer 
section for restraining relative vertical movement in either 
direction between said outer section and said platform; 
and power-actuated means for effecting relative vertical 
movement between said first and second holding means 
in either direction upon release of one to effect relative 
vertical movement in either direction between said inner 
section and said platform and for effecting relative verti 
cal movement between said third and fourth holding 
means upon release of one to effect relative vertical move 
ment in either direction between said platform and said 
outer section; and electrical circuit control means for 
selectively actuating said power-actuated means in con 
junction with said first and second holding means or said 
power-actuated means in conjunction with said third and 
fourth holding means, said electrical circuit control means 
including means for actuating said power-actuated means 
for effecting relative vertical movement between the pair 
of holding means selected for operation, and means for 
preventing the actuation of either one of said selectively 
operable pairs of holding means to disengage the same 
from the supporting leg section when the other of said 
selected pair of holding means is disengaged therefrom. 

22. In an apparatus of the type described, the combina 
tion comprising a platform; a telescopic leg for support 
ing said platform including an outer section and at least 
one inner section; guide means on the platform mounting 
said outer section for substantial vertical movement in 
either direction relative to said platform; and power-oper 
ated means for selectively effecting or restraining relative 
vertical movement in either direction between said plat 
form and said outer section and for selectively effecting 
or restraining relative vertical movement in either direc 
tion between said sections, said power-operated means 
including a power unit carried by said inner section, a pair 
of reels, one of said reels being mounted on one of said 
sections and having a first power-conveying line carried 
thereby and operatively connected with said unit to be 
payed out or reeled in upon relative movement between 
said sections in either direction, a second power-conveying 
line carried by the other of said reels and extending 
between said outer section and said platform to be payed 
out and reeled in upon relative movement therebetween, 
and means on one of said sections communicating said 
first and second power-conveying lines. 

23. The combination as defined in claim 22 wherein 
said unit comprises a hydraulic cylinder and piston unit 
and said power-conveying lines are hydraulic conveying 
lines. 

24. The combination as defined in claim 22 wherein 
said unit comprises a limit switch and said power-convey 
ing lines comprise electrical lines. 

25. The combination as defined in claim 22 wherein 
said outer section includes a telescopic cover assembly 
slidably mounted on the upper end of said outer section 
arranged to seat in the upper end of said guide means 
when said telescopic leg is extended. 

References (Cited in the file of this patent 
UNITED STATES PATENTS 

103,899 Lewis ------------------ June 7, 1870 
2,551,972 Schaelchlin ------------- May 8, 1951 
2,822,670 SuderoW -------------- Feb. 11, 1958 
2,908,142 Suderow --------------- Oct. 13, 1959 

FOREGN PATENTS 
723,535 Germany --------------- Aug. 6, 1942 


