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11 Claims. ('Cl. 137--344) 

ABSTRACT OF THE DISCLOSURE 

A wheeled collapsible tower for a tank or the like hav 
ing an actuator for vertically moving the tower relative to 
the tower chassis between a retracted position of travel 
and an elevated position of use and vertically moving the 
chassis between an elevated position of travel wherein 
the chassis is supported on wheels and a lower position of 
use wherein the chassis rests on the ground. 

The present invention relates generally to supporting 
scaffolds or towers; more particularly, the invention re 
lates to improvements in the collapsible mobile tower dis 
closed in the co-pending application Ser. No. 387,337, 
?led Aug. 4, 1964, and entitled “Portable Collapsible 
Tower for Fluid Tanks and the Like,” now Patent No. 
3,315,921, issued Apr. 25, 1967. 
The ‘co-pending application referred to above discloses 

a mobile collapsible scaffold or tower structure which 
may be employed for various purposes ‘but is designed 
primarily for use as a water tower for servicing the water 
tank trucks, or water pulls as they are commonly referred 
to, employed in so-called “land ?lls.” A land ?ll is an 
earth moving operation in which soil is added to a land 
area for the purpose of leveling the area and/ or raising 
the elevation of its surface. 
One of the major problems associated with such a land 

?ll is maintaining the proper moisture content of the soil 
in order to obtain the required degree of compaction of 
the soil. If the soil, in its native state, lacks the required 
moisture content, the land ?ll contractor must supplement 
the moisture by periodically wetting the soil as the land 
?ll operation proceeds. Such additional water is deployed 
over the land ?ll area by means of water trucks which are 
commonly referred to in the trade as “Water pulls.” 
The storage capacity of the water pull is limited, with 

the result that the pull must be periodically re?lled dur 
ing the course of a typical land ?ll. This periodic ?lling, 
or servicing, of a water pull creates a two-fold time loss 
involving the time required for the water pull to travel 
from its operating area to the water supply and back to 
the operating area, and the time required to actually re?ll 
or service the pull at the water supply. Moreover, many 
land ?lls are of such magnitude as to require the employ 
ment of a large number of water pulls. Servicing such a 
large number of water pulls introduces 'an additional time 
loss when it is necessary for the pulls to line up and wait 
their turn at the water supply, or supplies. 
These time losses are minimized by using several mo 

bile water towers placed at strategic ‘locations about the 
?ll. In this way, the time required for each water pull to 
travel from its operating area to a water tower and return 
is reduced and the tendency for the water pulls to line 
up at a water tower is minimized or eliminated. The use 
of a number of strategically located water towers spaced 
about a land ?ll site, therefore, is highly desirable. 

In order to optimize effectiveness, water towers of the 
character described must satisfy certain requirements. 
Such water towers, for example, must be highly mobile so 
that they may be easily transported from one job site to 
another. Accordingly, the dimensions and weight of the 
tower, when conditioned for transportation, must satisfy 
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the motor vehicle code speci?cations. The tower must also 
be capable of being towed and lauded by a relatively 
light truck. In addition, the tower should be capable of 
being landed and erected on roughly cleared ground, such 
as ground which has been graded with a caterpiller and 
blade, without auxiliary ditching or hand shoveling. Such 
landing and erection capabilities of the tower should exist 
on both level land and mild slopes. Finally, the tower 
must be capable of erection to a height such that its Water 
tank is elevated a suf?cient distance above the ground 
to position the down spout of the tank. over the ?ll port 
of a water pull. Preferably, the tower should be capable 
of being quickly erected and collapsed by one man. 
The mobile collapsible scaffold or tower disclosed in 

my aforementioned co-pending application satis?es all the 
foregoing requirements and, therefore, may be employed 
to advantage as a water tower for servicing water pulls at 
a land ?ll site. 

It is therefore an object of the present invention to 
provide certain improvements in towers of the character 
described, which increase its operational e?iciency, par 
ticularly when the tower is employed as a water tower at 
a land ?ll site. 
A more speci?c object of the invention is to provide a 

mobile collapsible tower of the character described em 
bodying improved means for coupling the mobile base or 
trailer of the tower to a towing vehicle. 

Another object of the invention is to provide a mobile 
collapsible tower of the character described having novel 
power operated elevating means for vertically moving the 
collapsible tower structure between its elevated position 
of use and its collapsed position of travel. ” 
An object of the present invention is the provision of a 

mobile collapsible tower ‘of the character described hav 
ing improved means for retaining the tower in its erect 
position. 

Another object of the invention is to provide a mobile 
collapsible tower of the character described wherein a 
warning is automatically furnished to the tower operator 
in the event that he should attempt to lower the collapsible 
tower structure before draining the tower tank, thereby 
to eliminate the excessive strain on and damage to the 
tower structure which may result from lowering of the 
structure while the tank is ?lled. 
Another object of this invention is the provision of a 

mobile collapsible tower which may be readily scaled for 
inspection but which, when elevated, is easily accessible 
only to authorized personnel, thereby to minimize the 
possibility of climbing of an erect, unattended tower by 
children and other unauthorized persons. 

Another object of the invention is to provide a mobile 
collapsible tower of the character described which is rela 
tively simple in construction, compact in size, reliable in 
operation, easy to transport from one job site to another, 
and otherwise ideally suited to its intended purposes. 

Other objects, features and advantages of the present 
invention will become apparent to those versed in the art 
from a consideration of the following description, the ap 
pended claims and the accompanying drawings, wherein: 
FIGURE 1 is a perspective view of an improved mo 

bile collapsible water tower according to the invention, 
illustrating the tower in its erect position of use; 
FIGURE 2 is a side elevational view illustrating the, 

tower in its collapsed position of travel; 
FIGURES 3 through 6 are enlarged fragmentary side 

elevational views illustrating, in various operative posi 
tions, the elevating means for vertically moving the front 
end of the frame of the mobile tower base of trailer be 
tween its positions of rest and travel relative to the front 
hitch member of the trailer and for vertically moving the 



collapsible tower structure between its elevated and col 
lapsed positions relative to the trailer frame; 
FIGURE 7 is a side elevational View of the tower in 

its erect or elevated position of use; 
FIGURE 8 is an enlarged fragmentary perspective 

view of the elevating means illustrated in FIGURES 3 
through 6; 
FIGURE 9 is an enlarged perspective view of certain 

hydraulic components embodied in the tower; 
FIGURE 10 is an enlarged perspective view of one of 

the bracing cable anchorages embodied in the tower; 
FIGURE 11 is an enlarged fragmentary perspective 

view illustrating the water dump valve embodied in the 
tower which is automatically opened when the collapsible 
tower structure is lowered; and 
FIGURES 12a and 12b are enlarged fragmentary side 

elevations of the dump valve in FIGURE 11 illustrating, 
respectively, the valve in its closed and opened positions. 

Referring to the drawings, the mobile collapsible scaf 
fold or tower 10 comprises a lower mobile supporting base 
or trailer 12 and an upper collapsible scaffold or tower 
structure 14. Trailer 12 has a generally rectangular frame 
16 with front and rear ends and normally upper and lower 
sides. Trailer frame 16 comprises a pair of longitudinal 
side frameymembers 18 which are rigidly connected ad 
jacent their front and rear ends by cylindrical cross mem 
bers 20. Extending between and rigidly joined to the frame 
members 18, intermediate the front and rear cross mem 
bers 20, is a center cross member 22. Cross member 22 
is reinforced by braces 24 which extend forwardly from 
and are rigidly joined to the latter cross member and to 
the side frame members 18. Located at the rear end of 
the trailer frame 16 are a pair of wheels 26. As it will 
appear presently, wheels 26 are mounted on the frame 
for vertical movement between their lower extended posi 
tion of FIGURE 2, wherein the wheels are disposed to 
engage the ground and support the rear end of the trailer 
frame in an elevated position of travel, and their upper 
retracted positions of FIGURE 1, wherein the wheels are 
elevated above the upper side of the frame to permit the 
rear end of the frame to rest directly on the ground. Lo 
cated at the front end of the trailer frame 16 is a vehicle 
hitch 28 including ‘a front hitch member 30 which is 
adapted for pivotal connection to the rear hitch member 
32 of a towing vehicle 34. As will appear presently, the 
hitch 28 is mounted on the front end of the trailer frame 
in such a way as to permit vertical movement of the front 
end of the frame relative to the front hitch member 30, 
when the latter is attached to the rear hitch member 32 ‘of 
the towing vehicle, between the elevated position of travel 
illustrated in FIGURE 3, wherein the front end of the 
trailer frame is elevated above the ground, and the posi 
tion of rest illustrated in FIGURE 4, wherein the front 
end of the frame rests directly on the ground. 
The collapsible tower structure 14 comprises parallel 

front and rear supporting legs 36. The lower ends of the 
two front supporting legs 36 are rigidly joined to a sleeve 
38 rotatable on the front cross member 20 of the trailer 
frame 16. The lower ends of the two rear supporting legs 
36 are rigidly joined to a sleeve 40 rotatable on the rear 
cross member 20 of the trailer frame. The upper ends of 
the legs 36 are pivotally joined to a connecting member 
39 which, in the illustrated embodiment of the invention, 
comprises a water tank. The supporting legs 36 have 
substantially the same length and the longitudinal axis of 
the connecting member or tank 39 parallels the longi 
tudinal axis of the trailer frame 16. At this point, there 
fore, it is evident that the trailer frame 16, supporting 
legs 36, and connecting member or tank 39 together con 
stitute a parallel bar mechanism which is so constructed 
as to permit pivotal movement of the collapsible tower 
structure 14 between its erect or elevated position of use 
illustrated in FIGURE 1 and its collapsed position of 
travel illustrated in FIGURE 2. The trailer frame 16 and 
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tank 39 remain parallel in every angular position of the 
tower structure. 

Extending between and rigidly joined to the front sup 
porting legs 36 and the lower bearing sleeve 38 for these 
legs are bracing members 41. Bracing members 41 have 
upper divergent ends 41a and lower parallel ends 41b. 
The upper ends 41a of the bracing members are rigidly 
joined by a cross brace 42. The lower ends 41b of the 
bracing members are located at opposite sides of and 
closely adjacent the midpoint of the front bearing 
sleeve 38 . 

The trailer hitch 28 comprises a generally bell crank 
shaped structure including a pair of substantially per 
pendicular arms 44 and 46 which are disposed in a com 
mon plane passing midway between the lower ends 41b 
of the front leg bracing members 41, substantially nor 
mal to the front ‘bearing sleeve 38. The lower end of arm 
44 is rigidly joined to a bearing sleeve 48 rotatable on 
the front bearing sleeve 38. Arm 46 comprises a tubular 
hitch tongue or arm which is rigidly joined to the arm 44 
at a position between its ends and extends forwardly 
from the latter arm. The front hitch member 30 com 
prises a ring on the forward end of the hitch arm 46 for 
receiving the rear hitch member 32 on the towing vehicle 
34. A brace 48 is connected between the hitch arm 46 
and the bearing sleeve 48. At this point, it is evident that 
the front hitch member 30 is mounted on the trailer frame 
16 in such a way as to permit vertical movement of the 
front end of the frame relative to the latter hitch mem 
ber between the elevated travel position of the frame il 
lustrated in FIGURE 3 and the lower rest position of the 
frame illustraed in FIGURE 4. 

Operatively connected between the trailer frame 16 
and the trailer hitch 28 is an elevating means 50 for ver 
tically moving the front end of the frame between its 
travel and rest positions. Elevating means 50 comprises a 
hydraulic linear actuator including a cylinder 52 and a 
piston (not shown) movable in and having a rod 54 ex 
tending beyond one end of the cylinder. The opposite end 
of the cylinder is attached, by pivot means 56, to the 
cross brace 22 on the trailer frame 16, at a point midway 
between the ends of the latter brace. The outer end of the 
piston rod 54 is attached, by pivot means 58, to the 
outer end of the upright arm 44 of the trailer hitch 28. 
Opposite ends of the cylinder 52 are pressurized and 
vented through hydraulic lines 60 and 62. It is evident 
at this point that when the front hitch member 30‘ of 
the tower trailer 12 is coupled to the rear hitch member 
32 of the towing vehicle 34, the hydraulic actuator 50 is 
effective to vertically move the front end of the trailer 
frame 16 between its elevated travel position of FIGURE 
3 and its lower rest position of FIGURE 4. Thus, if we 
assume the trailer frame initially occupies its rest position 
of FIGURE 4, wherein the front end of the frame is sup 
ported on the ground, admission of hydraulic fluid under 
pressure to the rear end of the actuator cylinder 52 is 
effective to rotate the trailer hitch 28 in a counter-clock 
wise direction about the axis of the front cross frame 
member 20 and thereby elevate the front end of the 
frame. The front end of the frame may be returned to its 
lower position of rest by the admission of hydraulic fluid 
to the forward end of the actuator cylinder. It is signi? 
cant to note that when the trailer frame 16 occupies its 
lower position of rest on the ground, the weight of the 
frame and the collapsible tower structure supported there 
on are removed from the trailer hitch, thereby facilitating 
coupling of the front hitch member 32 and uncoupling 
of this bitch member from the rear hitch member 32 of 
the towing vehicle 34. 

When the tower 10 is to be towed from one location 
to another, the trailer hitch 28 of the tower is coupled 
to the rear hitch member 32 of the towing vehicle 34, 
and the trailer frame 16 is raised to its elevated travel 
position of FIGURE 3. Also, as will be explained pres~ 
ently, the collapsible tower structure 14 is lowered to its 



5 
collapsed position of FIGURE 2 and the rear trailer 
wheels 26 are lowered to their extended positions of the 
latter ?gure, wherein these wheels support the rear end 
of the trailer frame in‘an elevated position above the 
ground. Accordingly, ‘when the tower 10 is conditiond 
for. towing from one location to another, the entire 
trailer frame 16 is elevated a distance above the ground, 
thereby to permit the tower trailer 12 to move freely 
along the ground. ‘ 
When the tower 10 is to be towed from one location 

to another, it is desirable to positively lock the trailer 
frame 16 and the trailer hitch 28 in their relative positions 
of FIGURE 3 and to provide a positive connection be 
tween the‘trailer hitch and the trailer frame for effective 
transmission of the towing loads from the hitch to the 
frame. To this end, the ‘trailer hitch is equipped with a tie 
rod 64 which is slidably ?tted in the rear end, of the hitch 
arm 46. This tierod is extendable rearwardly of the hitch 
to ‘the position of FIGURE 3, wherein ‘a bushing 66 
mounted on the rear end of the rod is aligned with a pair 
of coaxial bushings 68 mounted on the bracing members 
41 for the front tower legs 36 when the latter occupy 
their collapsed position of FIGURE 3. A lock pin 70 is 
insertable through the aligned bushings to lock the tie rod 
to the bracing members. The tie rod may be locked to 
the hitch arm 46 by a lock pin 72 which is insertable 
through aligned holes in the arm and rod. It is evident 
that when the tie rod 64 is thus secured to the hitch arm 
46 ‘and bracing members 41, the trailer frame 16 and 
trailer hitch. 28 are positively locked in their relative 
travel positions of FIGURE 3 and the towing loads 
exerted on the trailer hitch in transit are transmitted 
through the tie rod‘ to the bracing members and then 
through these members to the trailer frame. - 
The hydraulic actuator 50 is also employed to raise 

and lower the collapsible tower structure 14. To this end, 
the pivotal connection 58 between the front end of the 
actuator piston rod 54 and the upright arm 44 of the 
trailer hitch 28 comprises a bushing 74 which may be 
aligned with, the bushing 68 on the tower bracing mem 
bers 40 by rearward retraction of the piston rod to its 
position of FIGURES. During this rearward retraction 
of the. piston rod, the trailer hitch 28 is rotated rearwardly 
from its rest position of FIGURE 4 to its rear retracted 
position of ‘FIGURE 5. To permit such rearward rotation 
of the hitch, and thereby rearward retraction of the actual 
tor piston rod 54,_ the tie rod lock pins 70 and 72 are 
removed and the tie rod 64 is retracted into the hitch 
arm‘ 46. The tie rod is locked in this retracted position 
by inserting the lock pin 72 through an additional set 
of aligned holes in the tie rod and hitch arm. After 
alignment of the trailer hitch bushing 74 with the bush 
ing 68 in the tower bracing members 41, the lock pin 70 
is inserted through the bushings to lock the piston rod 54 
to the bracing members 41. Under these conditions, the 
hydraulic actuator 50 is effective to vertically move the 
collapsible tower structure 14 between its elevated posi 
tion of FIGURES 1 and 7 and its collapsed position of 
FIGURE 2. e , ‘ ~ 

' It is desirable to positively secure the tower structure 
14 in ‘its elevated position. The tower is equipped with 
two separate retention means for this purpose. The trailer 
hitch 28 forms one of these tower retention means. The 
second tower retention means comprises a pair of cross 
bracing cables 76 and 78 at each side of the tower struc 
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ture. The cables76 are connected between the upper ' 
ends of the front tower legs 36 and the trailer frame 16, 
adjacent the lower ends of the rear tower legs 36. These 
cables are so longitudinally dimensioned that they become 
taut when the tower structure 14 reaches its elevated 
position of FIGURES 1 and 7. When the tower structure 
is collapsed, the cables 76 catch on hooks 80 secured to 
the rear tower legs. These hooks prevent the cables from 
dragging on the ground when the tower 10 is towed from 
one location to another. 
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The remaining bracing cables 78 are attached at one 

end to the upper ends of the rear tower legs 36. The oppo 
site ends of the cables 78 have loops 82 which slide on 
the front tower legs 36 in the regions between the lower 
ends of these legs and the upper ends‘ of the bracing 
members 41. When the tower structure 10 is collapsed, 
the cable loops 82 slide upwardly along the front legs 
to the position of FIGURE 2. The bracing members 41 
are dimensioned to permit suf?cient upward movement 
of the cable loops along the legs for complete lowering 
of the tower structure 14. When the tower structure is 
raised to its elevated position, the cable loops 82 slide 
downwardly along the front tower legs to positions ad~ 
jacent the lower ends of these legs. The cables 78 are then 
secured to the front tower legs by cable anchors 84. 

Each cable anchor 84 comprises a ?ange 86 welded 
to the rear side of the respective front tower leg 36, 
adjacent the lower end of the leg. Extending through each 
?ange are a series of spaced holes 88 for receiving a 
U-shaped anchor pin 90. When erecting the tower struc 
ture 14, the anchor ‘pins 90 ‘are removed to permit the 
cable loops 82 to slide downwardly over the apertured 
anchor ?anges 86. The cables 78 are then tensioned by 
forcing the cable loops 82 downwardly as far as possible 
along the front tower legs, as by foot pressure on the 
cables. The anchor pins 90 are then reinserted into the 
anchor ?anges 86 to positively secure the cable 78 to the 
lower ends of the front tower legs. If desired, the anchor 
pins 90 may be apertured to receive locks 92 for prevent 
ing removal of the pins and, thereby, collapsing of the 
tower structure 14. 

While the bracing cables 78 are thus being secured to 
the front tower legs 36, the tower structure 14 is retained 
in its elevated position by hydraulic actuator 50. There 
after, the actuator piston rod 54 is retracted to rotate the 
trailer hitch 28 to its upright position of FIGURE 6, 
wherein a bushing 94 on the hitch arm 46 is aligned with 
the bushings ‘68 in the tower bracing members 41. The tie 
rod lock pin 70 is then inserted through the aligned 
bushings 68, 94 to lock the trailer hitch 28 to the front 
tower legs 36. In this upright position of the trailer hitch, 
the exposed end of the hitch tie rod 64 rests on the ground, 
whereby the hitch serves as a brace for retaining the 
tower structure 14 in its erect position. It is signi?cant to 
note that the actuator piston rod 54 is then retracted into 
the actuator cylinder ‘52 and is thereby shielded against 
accidental and malicious damage. 
The rear wheels 26 of the tower trailer 12 are mounted 

on a carriage 96 which is rigidly attached to the rear 
tower legs 36. This carriage includes a pair of normally 
upper supporting members which are disposed for ?at 
supporting engagement with a pair of supporting bars 100 
rigidly ?xed to opposite sides of the tower tank 39 when 
the tower structure 14 occupies its lower collapsed position. 
When the tower structure occupies its elevated position 
of use, illustrated in FIGURES 1 and 7, the trailer frame 
16 rests on the ground, the trailer wheels 26 are located 
in an elevated position behind the rear tower legs 36, and 
the wheel carriage 96 is disposed in the inclined position 
shown. Descending from its erect position to its collapsed 
position, the tower structure 14, the trailer wheels 26, and 
the wheel carriage 96 rotate rearwardly and downwardly 
into an initial position wheerin the wheels engage the 
ground. As the tower structure continues in its collapsing 
movement, the rear end of the trailer frame 16 is elevated. 
The rear of the frame is thus elevated by the force or 
weight exerted by the tank 39 on the rear tower legs 36 
as levers with the axle of the wheels 26 as a pivot. This 
leverage action will be understood from the geometry of 
the parts. Such action is assisted by the downward and 
rearward movement of the tank 39 which results from the 
fixed position against the ground of the front end of the 
trailer frame 16, as will be appreciated by observation of 
the geometrical relationship of the parts. During ?nal 
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movement of the. tower structure 14 to its fully collapsed 
position, the supporting members 98 on the wheel car 
riage 96 enter into supporting engagement with the sup 
porting bars 100 on the water tank. 

Hydraulic ?uid is supplied to the hydraulic actuator 50, 
for elevating and lowering the collapsible tower structure 
14, by a hydraulic system 102. This hydraulic system in~ 
cludes a hydraulic ?uid reservoir 104, a pump 106, a mo 
tor 108 for driving the pump, and a valve 110 with an 
operating handle 112. The inlet of the pump 106 is con 
nected tothe reservoir 104. The output of the pump is 
connected to the inlet of the valve 110. The valve has ports 
which areconnected to the ends, respectively, of the actu 
ator cylinder 52 through the hydraulic lines 60 and 62 and 
an additional port which is connected to the hydraulic ?uid 
reservoir 104 through a return line 114. The above compo— 
nents of the hydraulic system 102 are enclosed in a hous 
ing 116 mounted on the trailer frame 16. In operation 
of the hydraulic system 102, the pump motor 108 is en 
ergized from any suitable electrical power source, such 
as the battery of the towing vehicle 34. Operation of the 
valve handle 112 to one position communicates the hy 
draulic lines 60 and 62 to the outlet of the pump 106 
and to the return line 114, respectively, thereby to effect 
retraction of the actuator piston rod 54 into the actuator 
cylinder 52. Operation of the valve handle to the other 
position reverses the connection of the hydraulic lines 60, 
62, thereby effecting extension of the piston rod from the 
actuator cylinder. 
‘Extending from the forward end of the water tank 39, 

adjacent the bottom thereof, is a down spout 118. The 
front end of this down spout is supported from the tank 
by rods or cables 120. The tower legs 36 are so longi 
tudinally dimensioned that when the tower structure 14 
occupies its erect position of FIGURES 1 and 7, the eleva 
tion of the down spout 118 above the ground is su?icient 
to enable the spout to be located over the ?ll port of a 
water pull. It is signi?cant to note at this point that the 
down spout may remain in the same position while the 
tower structure 14 is erected, collapsed, or being towed. 
Thus, as may be readily observed in FIGURE 2, the posi 
tion of the down spout with respect to the tower structure 
when the latter is collapsed is such that the spout need not 
be dismantled during storage or towing, thereby eliminat 
ing the work and time which would otherwise be involved 
in dismantling and reassembling the spout. 

Mounted in the down spout 118 is a dump valve 122 
having an operating handle 124. Handle 124 is rotatable 
between the vertical position illustrated in FIGURE 12a, 
wherein the valve 122 is closed, and the horizontal posi 
tion illustrated in FIGURE 12b, wherein the valve is open. 
Depending below the rear end of the water tank 39 is a 
hose connection 127 through which the tank may be ?lled. 

In order to maximize the mobility of the present tower 
10, the weight of the tower must be minimized. This, in 
turn, requires the use of relatively small and light weight 
components in the construction of the tower. As a conse 
quence, collapsing of the tower while the water tank 39 
is ?lled may result in excessive strain on and damage 
to the tower. For this reason, it is desirable to provide a 
warning to the tower operator in the event that he should 
attempt to collapse the tower without draining the water 
tank. This ‘varning may be provided in various ways. In 
the illustrated embodiment of the invention, the warning 
is furnished by opening the dump valve 122 in response 
to collapsing of the tower, thereby to permit any water 
in the tank 39 to drain through the down spout. This wa 
ter drainage instantly alerts the tower operator to the 
fact that the water tank 39 has not been drained. 
To this end, a valve operating rod 126 is pivotally 

connected at its upper end to the outer end of the valve 
operating arm 124. The lower end of the rod 126 has a 
cross member 128, one end of which is slidably caged in a 
guide way 130 de?ned between the lower vertical end 41/) 
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of one of the tower bracing members 41 and a rod 132, at 
tached at its ends to the latter bracing member. Rigidly 
attached to the upper end of the valve operating rod 126 is 
a generally semi-cylindrical rod extension 134 which seats 
against the front side of the valve operating arm 124 
when the tower structure 14 occupies its elevated position 
of use, illustrated in FIGURES 1 and 7, and the dump 
valve 122 is closed. It is evident from the drawings that 
when the tower structure 14 is collapsed, an upward 
thrust is exerted on the valve operating rod 126 during 
initial collapsing movement of the structure. This upward 
thrust of the rod opens the dump valve 122, which com 
prises a fast opening butter?y valve. Opening of the dump 
valve permits any water remaining in the tank 39 to drain 
from the tank through the down spout 118, thereby instant 
ly alerting the tower operator to the fact that collapsing 
of the tower should be terminated and the water tank 
should be drained. This automatic opening of the dump 
valve 122 in response to collapsing of the tower structure 
14 requires counter-clockwise rotation of the valve handle 
124, as the latter is viewed in FIGURES 12a ‘and 12b. 
The extension 134 on the valve operating rod 126 pre 
vents reverse rotation of the valve handle during collaps 
ing of the tower structure. When the tower structure 14 
occupies its elevated position of use, the valve operating 
rod 126 provides a means for manually opening and clos 
ing the dump valve 122. The cross member 128 on the 
lower end of the rod serves as ‘a handle for operating 
the rod. 
Mounted on the front end wall of the water tank 39 

are a series of rungs by which the tower operator may 
climb to the top of the tank for the purpose of inspecting 
the latter through an access opening in the top of the tank. 
This access opening is closed by a removable cover 140. 
A signi?cant feature of the invention resides in the fact that 
the tower operator may easily scale the water tank 39 
when the tower structure 14 is collapsed by ?rst grasping 
the down spout supporting rods or braces 120 and climb 
ing up one of the inclined front tower legs 36 to the rungs 
136 and thereafter climbing these rungs to the top of the 
tank. When the tower structure 14 is elevated to its erect 
position of use, on the other hand, the front tower legs 
are vertically disposed, and therefore not easy to scale, and 
the lowermost rung 136 is located a substantial distance 
above the ground. This makes it very di?icult or impossible 
for children and other unauthorized persons to climb an 
erect, unattended tower. The tower operator, on the other 
hand, may easily scale the elevated tower, when a water 
pull is stationed in front of the tower, by ?rst climbing to 
the top of the pull and then stepping from the pull to the 
rungs 136 on the water tank 39. 

In describing the operation of the present collapsible 
mobile tower 10, it will be assumed that the tower struc 
ture 14 initially occupies its erect position of use illus 
trated in FIGURES l and 7. In this erect position, the 
trailer frame 16 rests on the ground, the rear trailer wheels 
26 are elevated above the ground, and the tower structure 
is retained against collapsing by the bracing cables 76, 78 
and the trailer hitch 28 which is locked, by the lock pin 
70, to the currently upright front tower legs 36 in a posi 
tion wherein the rear, exposed end of the trailer hitch tie 
bar 64 rests on the ground, in the manner best shown in 
FIGURE 6. In this elevated position of the tower, water 
pulls are serviced by driving each pull to a position where 
in the ?ll opening of the pull is located directly below the 
outer end of the down spout 118. The dump valve 122 
is then opened, by operation of the valve rod 126, to per 
mit water to drain from the tower tank 39 to the pull. 
When the tower 10 is to be transported from one loca 

tion to another, the water tank 39 is drained and the 
tower structure 14 is collapsed. Collapsing of this tower 
structure is accomplished by ?rst removing the lock pin 70 
which currently locks the trailer hitch 128 to the front 
tower legs 36. The hydraulic pump 106 is then operated 
and the valve handle 112 is positioned to deliver hydraulic 
?uid under pressure to the rear end of the actuator cyl 



8,407,836 
9 

inder 52 to extend the actuator piston rod 54 to the 
position of FIGURES 1, 7 and 8, wherein the bushing 74 
at the upper end of the upright arm 44 of the trailer hitch 
28 is aligned with the bushings 68 on the front tower leg 
bracing members 40. The lock pin 70 is then inserted 
through these aligned bushings to lock the piston rod 54 
to the front .‘tower legs. Thereafter, the anchor pins 90 
for the tower bracing cables 78 are removed to release the 
cable loops 82 for upward movement along the front tower 
legs. The‘ cable anchor ?anges 86‘ are provided with upper 
openings 142 in which the ‘anchor pins 90 may be stowed 
when not in use. After release of the cable 78, the valve 
handle 112 is operated to supply hydraulic ?uid under 
pressure to the forward end of the actuator cylinder 52, 
thereby to retract the actuator piston rod 54 into the cyl 
inder and effect lowering of the tower sructure 14 to its 
collapsed position of FIGURE 2 during this collapsing 
of the tower structure, the rear trailer wheels 26 are ro 
tated rearwardly and downwardly into contact with the 
ground and the rear end of the trailer frame 18 is elevated, 
as described earlier. In the fully collapsed position of the 
tower structure, the supporting bars 100 on the water tank 
39 rest on the upper supporting members 98 of the wheel 
carriage 96, whereby substantially the entire weight of the 
tank 39 is transmitted directly to the wheels. During this 
collapsing of the tower structure, the cable loops 82 slide 
upwardly \along the front tower legs 36. Preferably, the 

, front tower legs are equipped with lugs 144 over which 
the loops may be hooked to retain them in their elevated 
positions on the front tower legs, when the tower structure 
is collapsed. 

After ‘collapsing of the tower structure, the lock pin 
70 is again removed to release the trailer hitch 28 for 
pivotal movement relative to the trailer frame 16. The 
towing vehicle 34 is then maneuvered to a position where 
in its rear hitch member 32 is located below the front 
hitch member 30 on‘the tower trailer 12. The hydraulic 
actuator 50 is then operated to extend the actuator piston 
rod 54 through the initial position of FIGURE 4, where 
in the front hitch member 30 engages over the rear hitch 
member 32 on the towing vehicle 34 to the ?nal position 
of FIGURE 3. During extension of the piston rod from 
the position of FIGURE 4 to the position of FIGURE 3, 
the trailer hitch 28 is rotated in a counter-clockwise di 
rection relative to the trailer frame 16, as these parts 
are viewed in FIGURES 3 and 4, and the front end of 
the trailer frame is elevated relative to the front hitch 
member 30 to its travel position of FIGURE 3. Finally, 
the trailer hitch tie bar 64 is extended and the lock pins 
‘70 and 72 are inserted to lock the tie bar to the hitch 
arm ‘46 and the front tower legs 36‘. The tower 10 is 
then conditioned for towing from its current location 
to a new location. ‘ 

Erection of the tower 10‘ at the new location is ac 
complished by reversing the steps just outlined. Thus, 
upon arrival of the tower at the new location, the lock 
pins 70 and 72 are removed and the hydraulic actuator 
50 is operated to lower the front end of the trailer frame 
16 to its position of rest on the ground. The tie bar 64 
is then retracted forwardly into the hitch arm 46 and the 
lock pin 72 is reinserted to lock the tie bar in its retracted 
position. Thereafter, the hydraulic actuator 50 is op 
erated to rotate the trailer hitch 28 to its position of FIG 
URE 5, the lock pin 70‘ is reinserted to lock the hitch arm 
44 to the front tower legs 36, and the actuator is op 
erated to elevate the tower structure 14 to its erect posi 
tion of use.‘ After the tower structure has been secured 
in its erect position by means of the bracing cables 76, 
78, the lock pin 70 is removed, the trailer hitch 28 is 
rotated to its bracing position of FIGURE 6, and the 
lock pin is reinserted to lock the trailer hitch to the front 
tower legs .36 in the manner illustrated in the latter ?gure. 

Those versed in the art will appreciate that the pres 
ent invention achieves the objects and realizes the ad 
vantages heretofore mentioned. 
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Although a speci?c embodiment of the invention has 

been illustrated and described herein, it will be under 
stood that the same is merely exemplary of presently 
preferred embodiments capable of attaining the objects 
and advantages hereinbefore mentioned, and that the 
invention is not limited thereto; variation will be readily 
apparent to those versed in the art, and the invention is 
entitled to the broadest interpretation within the terms 
of the appended claims. > 
The inventor claims: ' 
1. A portable collapsible support to be towed by a 

vehicle with a rear hitch member, comprising: 
a base frame having front and rear ends and normally 

upper and lower sides, 
wheels mounted on the rear end of said frame, 
a collapsible supporting structure at the upper side of 

said frame including front and rear supporting legs 
adjacent the front and rear ends, respectively, of 
said frame, said legs having lower ends adjacent said 
frame and upper ends remote from said frame, a 
connecting member extending between the upper 
ends of said legs, pivotal connections between said 
frame and the lower ends of said legs, pivotal con 
nections between said connecting member and the 
upper ends of said legs, said pivotal connections 
having substantially parallel pivot: axes extending 
transversely of said frame, whereby said supporting 
structure is vertically movable relative to said frame 
;between an upper extended position of use and a 
lower retracted position of travel, 

a hitch arm at the front end of said frame having front 
and rear ends and including a front hitch member 
at the front end of said arm, 

means pivotally connecting the rear end of said hitch 
arm to the front arm of said frame for relative 
vertical swinging movement of said hitch arm and 
frame on an axis substantially parallel to said ?rst 
mentioned pivot axes and between rest positions, 
wherein the front end of said frame is disposed to 
rest on the ground when said front hitch member is 
connected to said rear hitch member of the towing 
vehicle, and travel positions, wherein the front end 
of said frame is disposed to clear the ground when 
said front hitch member is connected to said rear 
hitch member of the towing vehicle, and 

common power means operable between said frame, 
said hitch arm, and said front supporting legs for 
selectively effecting vertical swinging movement of 
said supporting structure between said extended and 
retracted positions and effecting relative vertical 
swinging movement of said hitch arm and frame 
between said rest and travel positions thereof. 

2. A support according to claim 1, wherein: 
said power means comprises a hydraulic linear actuator 

operatively connected between said] frame and hitch 
arm, and means for selectively operatively connect 
ing said actuator to said front supporting legs. 

3. A support according to claim 1, including: 
means for rigidly connecting the rear end of said hitch 
arm to said front supporting legs when said hitch 
arm and frame occupy said travel positions and 
said supporting structure occupies said retracted 
position, thereby to restrain said hitch arm against 
pivotal movement relative to said frame. 

4. A collapsible support comprising: 
a base frame having front and rear ends and normally 

upper and lower sides, 
a collapsible supporting structure at the upper side of 

said frame including front and rear supporting legs 
adjacent the front and rear ends, respectively, of said 
frame, said legs having lower ends adjacent said 
frame and upper ends remote from said frame, a con~ 
necting member extending between the upper ends 
of said legs, pivotal connections between said frame 
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and the lower ends of said legs, pivotal connections 
between said connecting member and the upper ends 
of said legs, said pivotal connections having substan~ 
tially parallel pivot axes extending transversely of 
said frame, whereby said supporting structure is 
vertically movable relative to said frame between an 
upper extended position of use and a lower retracted 
position, 

a bracing member pivotally mounted on one end of 
said frame for swinging about the lower pivot axis 
of the adjacent supporting legn, 

power means on said frame operatively connected to 
said bracing member for swinging said member rela~ 
tive to said frame, 

?rst connecting means for releasably connecting said 
bracing member to said adjacent supporting legs when 
said supporting structure occupies said retracted 
position thereof, thereby to permit said supporting 
structure to be elevated to said extended position 
thereof by said power means, 

said bracing member being relatively swingable rela 
tive to said adjacent supporting legs when said sup 
porting structure occupies said extended position 
thereof to a bracing position wherein said bracing 
member is disposed to support said tower structure 
in said extended position, and 

second connecting means for releasably connecting 
said bracing member to said adjacent supporting legs 
when said said bracing member occupies said brac 
ing position thereof. 

5. A portable collapsible support to be towed by a 
vehicle with a rear hitch member, comprising: 

a base frame having front and rear ends and normal 
ly upper and lower sides, 

a collapsible supporting structure at the upper side of 
said frame including front and rear supporting legs 
‘adjacent the front and rear ends, respectively, of said 
frame, said legs having lower ends adjacent said 
frame and upper ends remote from said frame, a 
connecting member extending between the upper end 
of said legs, pivotal connections between said frame 
and the lower end of said legs, pivotal connections 
between said connecting member and the upper ends 
of said legs, said pivotal connections having sub 
stantially parallel pivot axes extending transversely 
.of said frame, whereby said supporting structure is 
vertically movable relative to said frame between an 
upper extended position of use and a lower retracted 
position of travel, 

a vehicle hitch pivotally mounted on the front end of 
said frame for swinging substantially on the lower 
pivot axes of said front supporting legs, 

said hitch including a front hitch member adapted for 
pivotal connection to the rear hitch member of the 
towing vehicle, 

power means operatively connected between said frame 
and vehicle hitch for effecting relative swinging 
movement of said frame and hitch between rest posi 
tions, wherein the front end of said frame is disposed 
to rest on the ground when said front hitch member 
is connected to said rear hitch member of the tow 
ing vehicle, and travel positions wherein the front 
end of said frame is disposed to clear the ground 
when said front hitch member is connected to said 
rear hitch member of the towing vehicle, 

?rst connecting means for releasably connecting said 
vehicle hitch to said front supporting legs when said 
supporting structure occupies said retracted position 
thereof, thereby to permit said supporting structure 
to be elevated to said extended position thereof by 
operation of said power means, 

said vehicle hitch being swingable relative to said frame 
and supporting structure when said structure occupies 
said extended position thereof to a bracing position 
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12 
wherein said vehicle hitch is disposed to retain said 
supporting structure in said elevated position, and 

second connecting means for releasably connecting 
said vehicle hitch to said front supporting legs when 
said supporting structure occupies said elevated 
position. 

6. A support according to claim 5, wherein: 
said vehicle hitch comprises a generally bell-crank 

shaped structure including a hitch arm and ‘a sec 
ond arm at the rear end of and extending trans 
versely of said hitch arm, 

said ?rst connecting means includes an opening in 
said second arm adapted to be aligned with an 
opening on said front supporting legs to receive a 
lock pin, and 

said second connecting means comprises an opening 
in said hitch arm adapted to be aligned with said 
opening in said front supporting legs to receive 
said lock pin. 

7. A collapsible water tower comprising: 
a base frame having front and rear ends and normally 

upper and lower sides, 
a collapsible tower structure at the upper side of said 

frame including front and rear supporting legs ad 
jacent the front and rear ends, respectively, of said 
frame, said legs having lower ends ‘adjacent said 
frame and upper ends remote from said frame, a 
water tank extending between the upper ends of 
said legs, pivotal connection between said frame and 
the lower ends of said legs, pivotal connections 
between said tank and the upper ends of said legs, 
said pivotal connections having substantially par 
allel pivot axes extending transversely of said 
frame, whereby said tower structure is vertically 
swingable relative to said frame between an upper 
extended position of use and a lower retracted 
position, 

power means operatively connected between said frame 
and tower structure for effecting vertical swinging 
movement of said tower structure between said ex 
tended and retracted positions, 

:a down spout on said tank through which water is 
adapted to flow when said tower structure occupies 
said extended position of use, 

a valve in said down spout for controlling water flow 
therethrough, and 

operating means operatively connected between said 
tower structure and valve for opening said valve 
in response to initial movement of said tower struc 
ture from said extended position to said retracted 
position. 

8. A water tower according to claim 7, wherein: 
said valve operating means comprises a valve operat 

ing rod including a handle which is disposed in a 
position accessible to an operator stationed on the 
ground when said tower structure occupies said 
elevated position of use, thereby to permit said 
valve to be manually operated from the ground. 

‘9. A collapsible Water tower comprising: 
a base frame having front and rear ends and normally 
upper and lower sides, 

a collapsible tower structure at the upper side of said 
frame including front ‘and rear supporting legs ad 
jacent the front and rear ends, respectively, of said 
frame, said legs having lower ends adjacent said 
frame and upper ends remote from said frame, ‘a 
water tank extending between the upper ends of 
‘said legs, pivotal connections between said frame 
‘and the lower end of said legs, pivotal connections 
between said tank and the upper ends of said legs, 
said pivotal connections having substantially par 
allel pivot axes extending transversely of said frame, 
whereby said supporting structure is vertically 
swingable relative to said frame between an upper 
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extended position of use and a lower retracted 
position, 

said tower structure swinging toward one end of said 
frame during movement of said tower structure 
from said retracted position to said extended 
position, 

a down spout extending from the end of said tank 
adjacent said one end of said frame, and 

a number of vertically spaced rungs mounted on said 
end of said tank over said spout, whereby when 
said tower structure occupies said retracted posi 
tion, said structure is adapted to be scaled by step 
ping from the supporting legs adjacent said one 
end of said frame to said spout and from spout to 
said rungs, and when said tower structure occupies 
said extended position, said structure is adapted to 
be scaled by stepping from a vehicle positioned 
beneath said down spout to said spout and from 
said spout to said rungs. 

10. A collapsible support comprising: 
a ‘base frame having front and rear ends and normally 
upper and lower sides, 

a collapsible supporting structure at the upper side of 
said frame including front and rear supporting legs 
adjacent the front and rear ends, respectively, of said 
frame, said legs having lower ends adjacent said 
frame and upper ends remote from said frame, a con 
necting member extending between the upper ends of 
said legs, pivotal connections between said frame and 
the lower ends of said legs, pivotal connections be 
tween said connecting member and the upper ends of 
said legs, said pivotal connections having substantial~ 
ly parallel pivot axes extending transversely of said 
frame, whereby said supporting structure is vertical 
ly movable relative to said frame between an upper 
extended position of use and a lower retracted posi 
tion, 

said tower structure swinging toward one end of said 
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frame during movement of said structure from said 
retracted position to said extended position, 

?rst cables connected at one end to the upper ends of 
the supporting legs adjacent one end of said frame 
and at the other end to the lower ends of the support 
ing legs at the opposite end of said frame. 

second cables secured at one end to the upper ends 
of the supporting legs adjacent said opposite end 
of the frame and having loops slidable on the sup 
porting legs adjacent said one end of said frame, 

said loops ‘being adapted to move downwardly along 
said last mentioned legs during vertical swinging 
movement of said supporting structure from said re 
tracted position to said extended position, and 

anchorage means on the lower ends of said last mem 
tioned legs for securing said cable loops against rel 
ative upward movement along said last mentioned 
legs, thereby to retain said supporting structure in its ' 
elevated position. 

11. A support according to claim 10, wherein: 
said anchorage means comprise projecting apertured 

?anges on the lower ends of said last mentioned sup 
porting legs over which said cable loops are adapted 
to slide, and 

retaining pins insertalble through said flanges over said 
loops to restrain said ‘loops against upward move 
ment along said ?anges and last mentioned support 
ing legs. 
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