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UNITED STATES PATENT OFFICE 
2,680,650 

AUTOMATIC HYDRAULC GIANT 
John A. Miscovich, Fairbanks, Territory of 
Alaska, assignor of one-half to George S. Allin, 
Seattle, Wash. 

Application November 8, 1948, Serial No. 58,896 

(C. 299-66) 8 Claims. 

This invention relates to hydraulic giants such 
as are used for hydraulic placer mining and the 
like. 

For many years placer miners have stripped 
frozen or thawed overburden fron gold-bearing 
ground and have washed the gold-bearing Sand 
and gravel with hydraulic giants. These giants 
now in Cui'rent use, have existed in their present 
form since the latter part of the last century. 
Water under pressure is supplied to the giant, 
and the operator manually moves the nozzle ver 
tically and horizontally to direct the stream of 
Water from the nozzle to the desired location. 
This requires constant attention of a man or 
operator, and thereby incurs considerable cost 
of operation. In northern Canada, and Alaska, 
where many thousands of these giants are in use, 
the season of the year in which they may be 
effectively used is relatively short, usually not 
over 120 dayS. 
ators work the giants in at least two shifts in 
order to take as much advantage as possible of 
nature's thawing out of the ground during that 
Short SeaSon. 
The rising costs of Operation, transportation, 

food and labor has resulted in a situation where 
only the richer ground may be profitably Worked. 
At the present time there are tremendous areas 
containing relatively low values for recovery 
which cannot be and are not being worked be 
cause it would be unprofitable. 

Also, inasmuch as each giant requires an oper 
ator for from 20 to 24 hours a day, this means 
that considerable capital has to be invested, dur 
ing a relatively Short SeaSon and many Operators 
cannot finance a large number of these manually 
controlled and directed giants even though the 
Operation would show a profit if worked to full 
capacity during the season. Furthermore, many 
of the operators are prevented from working their 
property to full capacity merely by a shortage 
of manual labor, particularly where the proper 
ties are located in isolated communities. 
Therefore, the main objects of the present 

invention are to provide an automatically oper 
ated, directed and controlled hydraulic giant; to 
provide an automatic nozzle directing and control 
mechanism for hydraulic giants which makes 
possible the economic Working of vast areas which 
heretofore have not been profitable when using 
manually directed giants; to provide a hydraulic 
giani, which can be set to have continuous oscil 
lating horizontal traverse With the same or dif 
ferent speeds of movement in each direction with 

- a small change in elevation at each end of the 
traverse movement Or to have a continuous oscil 
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lating movement in vertical planes with the same 
or different speeds of movement in the up and 
down directions with a Small change in horizontal 
direction at each end of the vertical movements 
or to have continuous oscillating movements in 
both horizontal and vertical planes depending 
upon the pattern best Suited for the particular 
job at hand; to provide a completely automatic 
hydraulic giant which will shut off when the 
hydraulic head becomes too low to effectively a C 
complish the desired results thereby permitting 
the hydraulic head to build up until an effective 
pressure is available; to provide a hydraulic giant 
Which can be set to cover varying sized areas with 
any desired pattern of hydraulic stream; to pro 
wide an automatically directed hydraulic giant 
which can be readily set for varying types of 
operational use from removing overburden to 
moving pay dirt into a sluice box; to provide a 
hydraulic giant of Such character that a large 
number of Such units may be attended by one 
person and with a minimum of physical effort 
for mere adjustment and regulation of the auto 
matic controls; to provide automatic directing 
mechanism which can be readilyre-Set to cover 
different areas of nozzle application; and to pro 
vide control mechanism which can be readily set 
for a very short or Zero travel or for an extremely 
long travel equal to twice the movement of the 
hydraulic actuating rams. 
An illustrative embodiment of this invention is 

ShoWin in the accompanying drawings, in which: 
Figure i is a plan View of the automatically 

controlled, directed and operated hydraulic giant; 
Figure 2 is a view in side elevation of the same; 
Figure 3 is a view in front end elevation of the 

Sale, 
Figure 4 is an enlarged sectional view taken on 

the line 4-4 of Figure 1, looking in the direction 
indicated by the arrows; - 

Figure 5 is a further enlarged fragmentary sec 
tional view taken on the line 5-5 of Figure 4, 
looking in the direction indicated by the arrows 
and showing the detail of one of the sealed anti 
friction swivel joints between nozzle sections; 

Figure 6 is a diagrammatic view showing in 
full line the medial position of the vertically 
Innovable nozzle and in dotted and broken lines, 
in positions when elevated or depressed, respec tively; 

Figure 7 is an enlarged sectional view taken on 
the line - of Figure 2, looking in the direction 
indicated by the arrows; 

Figure 8 is a further enlarged fragmentary sec 
tional view taken on the line 3-8 of Figure 7, 
looking in the direction indicated by the arrows, 
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showing the detail of the other anti-friction 
SWive joint 

Figure 9 is a diagrammatic view showing in 
full lines, the medial position of the parts in 
horizontal traverse and positions at each side of 
the medial position in dotted and broken lines; 

Figure 10 is a view, partly in Section and partly 
in elevation, showing the hydraulic circuit layout 
and the reversing and control valves for the same. 
The Specific nozzle illustrated herein is the 

subject matter of my issued Patent No. 2,612,402 
granted September 30, 1952, and entitled “Hy 
draulic Giant Nozzle,' but it is to be understood 
that the automatic controlling, directing and op 
erating mechanism described and claimed herein 
is equally adaptable for use. On all the hydraulic 
giants now in Service. 

in the construction shown in the dra Wings, a 
horizontally disposed penstock 2 for Supplying 
Water under pressure or head has an upwardly 
curved 90° elbow end 4 which terminates in an 
upwardly presenting horizontal end face having 
an outwardly extending, radially disposed, an 
nular flange 6. 
The fiange 6 is rigidly secured to one end face : 

of an annulus 8 of generally rectangular croSS 
section which forms the outer member of an 
anti-friction Swivel joint, by a plurality of cap 
screws S which pass through the flange 6 and 
are threaded into the member 8. The inner face 
of the ring 8, midway of its ends, is provided 
With a groove of Substantially Semi-circular 
cross-section for receiving a plurality of anti 
fiction members in the form of balls 20 and 
thus serves as the outer race of a ball-bearing : 
SWivel joint, 
The inner race for the bearing is formed by 

a similar groove formed in the outer Surface of 
the vertical leg 22 of an inner joint member 24. 
The member 24 is of inverted L-shape in CrOSS 
section and is annular So as to fit within the 
outer member 8. The horizontal leg 26 of the 
member 24 extends radially OutWardly to Over 
lap the upper end face of the member 8 and 
bears against an O-ring packing 28 which is 
housed in a groove provided in such end face. 
The inner surface of the member 8, between 
the ball race and its lower end face, is also pro 
vided with an annular groove for receiving an O 
ring packing 30. 
The depending leg 22 of the member 24 over 

laps the packing 30 and bears thereagainst So 
as to form a water-tight joint and Seal and 
protect the lubricant packed around the balls 
20. The O-ring packing 28 excludes dirt from the 
bearing and also retains the lubricant in the 
joint. 
The joint member 24 has the upper end face 

of its horizontal leg 26 rigidly secured to an out 
wardly extending, radially disposed, flange 32 
integrally formed on the lower end of a 90 elbow 
34 by a plurality of cap screws 34a, which pass 
through the flange and are threaded into the 
member. 
The elbow 34 extends upwardly and normally 

to one side, i.e., at a 90° angle to the center line 
of the penstock 2, and its upper end terminates 
in a vertically disposed face surrounded by an 
outwardly extending radial flange 36. The flange. 
36 is rigidly secured to one end face of an outer 
member 38 of a second anti-friction SWivel joint 
by a plurality of cap screws. 37 which pass 
through the flange 36 and are threaded into the 
member 38. 
The member 38 is of generally rectangular 
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4 
cross-section and is in the form of an annulus. 
The inner member of this Swivel joint generally 
designated is of reversed L-shaped CrOSS-Sec 
tion and has a horizontal leg 2 and a vertical 
leg 34. The horizontal leg 42 has a semi-circular 
groove in its outer peripheral Surface forming 
the inner race for a plurality of ball bearings 
48 which are also received in a simila groove 
provided in the inner surface of the member 
38 midway of its ends. The inner Surface of the 
member 38 is also provided with an annular 
groove for receiving an O-ring packing 56 which 
is overlapped by the leg 42 to fornia a Water 
tight seal. The free end face of the member 
38 is likewise provided with an annular groove 
for an O-ring packing 52 which is overlapped 
by the radially extending leg its of the Swivel 
joint member 49 so as to exclude dirt from the 
bearing and retain lubricant therein, while per 
mitting free relative rotation between the Swivel 
joint members. 
The axial end face of the member 43 is rigidly 

secured to outwardly extending, radially dis 
posed, flange 54 of a 180 elbow 56 by a plurality 
of cap screws 58 which extend through the flange 
54 and are threaded into the joint inenber 9. 
The elbow 56 extends rearwardly and is in 

clined upwardy as shown most clearly in Fig 
ures 1, 2 and 3, and terminates in a "a dial flainge 
60 and is rigidly secured to a similar flange 62 by 
a plurality of cap screws 63 which pass through 
the fiange 63 and are threaded into the flange 
62. Fiange 33 is integrally formed on One end 
of a 90° elbow 66 which with the elbow 56, thus 
forms a 270° elbow or bend. The otiher end of the 
elbow 68 is extended straight for a substantial 
distance to form a generally horizontally disposed 
nozzle section 68, the front end of which is pro 
vided with an outwardly extending, radially dis 
posed, flange 7 G to which a tapered nozzle tip 2 
is rigidly secured by a plurality of cap Screws it. 
The discharge end of the nozzle tip 2 is ex 

teriorly threaded to receive an interiorly thread 
ed gate valve body 6 which has a gate therein 
connected to and operated by the piston of a 
double-acting hydraulic ram generally des 
ignated 78 directly mounted thereon. 
Means are provided for automatically rotat 

ing or oscillating the elbow 34 relative to the 
penstock elbow 4 and comprises a double-act 
ing hydraulic ram generally designated 80. A 
cylinder 8 is rigidly mounted on the elbow 34 
by means of brackets 82 and 84 which are welded 
to the elbow and to the exterior Surface of the 
cylinder 8 . The cylinder 8 is provided with a 
piston 86 having a double-ended piston rod 88 
which extends through both of the cylinder heads 
8 and 89 of the cylinder 3, and has its opposite 
ends threaded into cross-heads 99 and 92, as 
shown most clearly in Figure 7. The cross-heads 
90 and 92 are also interconnected by rigidly Se 
cured struts 94 and 96 as shown most clearly 
in Figure 2. 

Corresponding ends of the cross-heads 9 and 
32 are provided with cable sheaves 98 and 9 
about which is trained a wire cable 2. The 
ends of the cable (2 are wrapped around the 
swive joint member 3 as shown incst clearly in 
Figure 8, and lie in a shallow groove formed in 
the outer peripheral surface thereof. The two 
ends of the wrapped-around cable 92 may be 
anchored to the member 8 by a Suitable clanp 
03 secured by cap screws 5 and it. 
Means are provided for anchoring the cable 

selectively either to the piston rod cross-heads 
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or to the hydraulic ram cylinder and comprise 
clamping straps 04 and 06 mounted on the 
cross-head 93 and cylinder 8, respectively, as 
shown most clearly in Figure 10. The straps 04 
and 0.6 are mounted by cap screws So as to pinch 
or bind the cable under the straps when the 
cap screws are tightened, or permit free sliding 
movement with respect thereto when the cap 
SCreWS are OOSeed. 
Means are also provided for moving the nozzle 

up and down in a vertical plane and comprise a. 
double-acting hydraulic ran generally designated 
08 of the same construction as the ram 88. The 

cylinder 99 of the ran (8 is rigidly mounted by 
welding on the lower end of the elow 56 closely 
adjacent to and parallel with the Swivel joint 
formed by the members 38 and 33. 
The cylinder 9 is provided with a piston 

having a double-ended piston rod 2 extending 
through both cylinder heads 4 and is and : 
having its ends threaded into cross-heads 8 
and 20. Corresponding ends of the croSS-heads 
are provided with cable sheaves 22 and i2.É for 
receiving a fiexible wire cable 26 trained there 
around and the ends of which are Wrapped around 25 
the swive joint inember 38 in a shallow groove 
provided in its peripheral surface as shown most 
clearly in Figure 5. The ends of the cable are 
anchored to the member 38 by a clamp (not 
shown) of the same construction and arrange 
ment as the claip 3. 
The cable 26 may also be selectively clamped 

either to the cylinder 99 or to the cross-heads 
. 8-29 as desired in the same manner as hereto 
fore described with respect to the ran 89. 
The hydraulic circuit diagram is best illus 

trated in Figure 10 wherein a conduit 28, which 
is tapped into the nozzle Section 68, furnishes 
water under pressure from the Supply which 
passes through the nozzle. A nanual shut-off 
valve 3 is provided in the conduit for Shutting 
off the supply to the hydraulic operating mecha 
nism when desired. When the valve 30 is open 
the Water under pressure passes through a 
Strainer 32 and hence to a Spring-loaded pres 
Sure-operated control valve 34 of well known 
construction. 
When pressure in the conduit is sufficiently 

high, the valve 3i opens against its Spring pres 
Sure to permit flow to a conduit 36 which con 
municates with the lower end of the double 
acting hydraulic cylinder 8 for opening the gate 
waive connected thereto. When the valve 3. 
thus moves to its open position, water from the 
top end of the cylinder 8 is vented through a 
conduit 8 Which provides communication be 
tween the top end of the cylinder 18 and the 
valve 34 and is vented to the atmosphere. 
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Opening of the valve 34 under predetermined 
adjusted pressure also permits Water to flow to 
a line pipe which has a branch 42 leading 
to a reversing waive for the ran 3 generally 
designated 44 and another branch 46 which 
leads to an identical reversing valve generally 
designated 8 for controlling the ran 3. Walve 
f 44 is provided with an axially slidable core 5 
of Well known construction and is usually referred 
to as a piston type slide valve. 
In the position shown in the drawings, water 

under pressure from the pipe 42 passes around 
the reduced portion 52 of the valve core 59 
and into a pipe 54 which communicates With 
the left end of the cylinder 8 through cylinder 
head 89 thus causing the pistOn 8 to travel to 

:... the right as indicated by the arrow. Movement 
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6 
of the piston 86, as indicated by the arrow, forces 
water from the opposite end of the cylinder 
through a conduit 56 which connects through 
the cylinder head 87 to the reversing Valve 44 
wherein the Water passes around a reduced por 
tion f38 of the waive core 50 and out through 
a pipe 60 to a speed control valve 62. 
The valve 62 is adjustable to vary the flow 

of Water therethrough by a manually operable 
needle valve 64 which may be moved toward 
or away from its valve seat through which the 
discharge Water passes to a conduit 56. The 
Valve A4 is also provided with a discharge pipe 
68 which leads to a Speed control valve of 

identical construction as the Wave 2 and which 
likewise has a manually adjustable needle valve 

2. Discharge from the valve : ) is through a 
pipe 4 which also communicates with the dis 
charge pipe 66. - 
The conduit 66 leads to a quick-opening, self 

closing valve 6 mounted on the other ram as 
Sembiy and which discharges to the atmosphere 
through a pipe 8. The pipe 66 is also con 
nected to the discharge pipe 8 by a by-pass 
conduit f8 is having a manually operable valve 
i82 interposed therein for selectively opening 
or closing the by-pass around the valve 16. The 
discharge pipe 8 is also provided with a manual 
ly Operable valve 83 which raay be closed to 
block operation of the ram 80. 
The valve f. 6 has a valve stem 3 extending 

therefrom and adapted to be axially moved to the 
left by a cam 36 of the quick-throw toggle lever 
38 pivotally mounted at 89. The lever 3S is 

provided with an upwardly extending finger 30 
located in the path of travel of adjustably posi 
tioned stops or dogs 92 and 9 is mounted on 
CrOSS-head strut 96 of the hydraulic rain i 33. 

Lever 8 is provided with an arcuate shaped 
lost-motion slot 98 for receiving a pin 23 
Inounced on One end of a link 232, the other eind 
of Which is pivotally connected at 24 to one 
end of a valve core 283 of the reversing waive $8. 
A quick-throw toggle link 288 is pivotally 

mounted at 2 it and connected to the lower end 
of link 88 by a pin 2 2 and is provided with a 
helical compression spring 2 is which is com 
pressed as the pivot point; 2S2 is moved into align 
ment With the pivots 89 and 2). As the link 
paSSes over Center the stored energy in the spring 
2 A will cause a quick-throw action of the valve 
Core 26 to its opposite or reversed position, and 
Will cause the cam 36 to move the valve Stein 87 
and thus briefly open the valve 76. The revers 
ing valve 8 is connected to and through the 
cylinder heads 4 and is of the ram 33 by 
pipes 26 and 2 i8 which correspond to the con 
duits 54 and 56 for the ran 8. 

It is to be understood that the rams and all 
their operating and control valves are identical 
in construction and operation although the sizes 
and capacities of the various units may vary if 
so desired. 
The reversing valve 48 discharges through 

speed control valves 22 and 222 having manually 
adjustable needle valves 22 and 223, respectively, 
and both of which discharge into a common coln 
duit 223 which leads to a quick-opening, self 
closing valve 226, identical with the valve 6. 
A by-pass conduit 228 is provided around the 
valve and connected from the conduit 22 is to 
discharge conduit 229 which vents fluid from the 
valve 226. A manually operable valve 23 is 
provided in the by-pass 828 for selectively open 
ing or closing the by-pass, and a valve 23 is pro 



2,680,650 
7 

vided on the discharge pipe 229 for blocking op 
eration of the ran fo8. 
The valve 226, as shown in section, is provided 

With a helical Compression Spring 232 which nor 
mally urges its valve to a closed position. On its 
valve seat. A valve stem 234 extends from the 
valve 226 in position to be contacted and moved 
axially to the left by a cam 236 carried by a 
toggle lever 238. The lever 238 is pivotally 
mounted at 240 and is provided with an arcuate 
shaped lost-motion slot 242 for receiving a pin 
244 carried at one end of a link 246. The other 
end of the link 246 is pivoted at 248 to the left 
end of the valve core 50. A toggle link 250 is 
pivoted at 252 and provided with a compression 
spring 254 for causing a quick-throw Snap action 
when the link is moved past center. 
The link 238 is also provided with an upstand 

ing finger 258 located in the path of travel of 
stops or dogs 258 and 260 which are adjustably 
positioned on the cross-head strut 94. 

Conduits 46, 66 and 224 are all provided with 
high pressure flexible hose sections 262, 264 and 
266, respectively, so that the ran assemblies may 
move freely with respect to each other when in 
terconnected hydraulically. 

In the operation of this automatic giant, the 
pressure control valve i3A is adjusted to Open 
at a predetermined hydraulic head pressure and 
then the manually controlled valve 30 is opened 
to admit water under pressure through the 
strainel 32 to the valve 34. When the pressure 
reaches the predetermined point, the valve f33 
opens thereby admitting water under pressure to 
the line is and the line 36. As the flow through 
the line i3S reaches the hydraulic ran 8 the 
piston therein moves upwardly and opens the 
gate within the valve 6, the water in the top 
part of the ram 8 being vented through the 
pipe 38. 

If it is desired to have the nozzle oscillate or 
traverse back and forth horizontally With a slight 
elevation at the end of each horizontal in Ove 
ment, the by-pass valve 82 is opened and by 
pass valve 238 is closed. The speed control valves 

2 and B are adjusted by the needles S4 and 
2 to give the desired rate of horizontal travel 

which, of course, may be the same when noving 
to the right as in moving to the left or may be 
adjusted to give a faster motion in one direction 
and a relatively slower Iaotion in the opposite 
direction. 
With the parts in the position shown in Section 

in Figure 10, the water under pressure flows to 
the reversing valve 44 through the pipe 82, 
around the reduced portion 52 of core i5), 
through the pipe 55 and into the left end of 
cylinder 8 . The piston 3S is thereupon moved 

25 

to the right, as indicated by the arrow, thus carry- . 
ing the cross-head Si and strut 94 to the right 
until the dog 258 engages the upstanding finger 
25g and swings the lever 238 slightly past dead 
center position, at which time the pin 24 is rea?ches 
the opposite end of the lost-motion slot 262 and 
the compressed spring 254 of toggle link 25 Snaps 
the lever 258 to the position shown in the diaW 
ings of lever 88 for the other rain. 
This movement Gf the lever moves the piston 

valve core is to the left so that water under 
pressure from the pipe 42 passes around redu£ed 
portion SS of valve core 50 and enters pipe 56 
connected to the right-hand end of cylinder 8. 
At the same time, communication is established 
between pipes 54 and 83 around the reduced 
portion 52 of the valve core so as to vent the 
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8 
left end of the cylinder through the speed con 
trol valve (). At the same time that this mo 
tion takes place, the can 236 Snaps by the end of 
valve stem 234 and noves the valve monentarily 
off its seat, thereby wenting a small amount of 
trapped water froin the discharge pipe 224 of 
raim G8. The spring 232 of waive 223 quickly 
closes the waive on its seat and thus the ran 88 
is permitted to move a Sria all amouilt. The ran 

8, being connected to the nozzle for elevating 
and depressing it, thereupon moves the nozzle 
in a Weltical plane a Small amount and then 
hoids it in that position. While the next horizontal 
Graverse takes place. 
At the end of this stroke, the dog 2 it engages 

the finger 256 and thereupon again reverses the 
ran by moving the core 5G back to the position 
shown in full lines and at the Sarae time kicks 
open the valve 225 for a short period of tine, 
thus permitting the elevating ram 38 to again 
change the vertical position of the nozzle. 

If it is desired to have the stieain of Water 
from tile nozzle merely traverse back and forth in 
the Saine position, the valve 230 is opened to per 
mit elevating ram 8 to position the nozzle ver 
tically at the desired point whereupon valve 231 is 
closed. Closing of this valve blocks all further 
in ovement of the ram E3 until the discharge is 
again opened. By opening the valves 82 and 
i83, the rail Si is permitted to have discharge 
through the pipe S6 governed only by the set 
ting of the speed control valves 62 and 0. 

Should it be desired to have the nozzle oscil 
late in a vertical plane with only a slight change 
of horizontal direction at the end of each stroke, 
then the valve 82 is closed, valve 33 opened and 
valves 235 and 23 both opened. This will per 
mit continuous oscillatory novement of elevat 
ing ran 8 governed as to speed by setting of the 
valves 228 and 222 and at the end of each stroke 
as the dogs 92 and 94, through the finger 99, 
Operate the toggle ever 88 and reverse the valve 
i i8, the ran 8 is permitted to move a small 
amount each time that the valve 5 is kicked 
open by can 86. Cams of various contours may 
be used for giving different timed openings to the 
valves 226 and 6. 

Should it be desired to continuously oscillate 
the nozzle in horizontal traverse and in vertical 
direction then the valves $82 and 83 for govern 
iing the discharge from ram 80 and the valves 
23 and 23 for governing the discharge from ram 
3 are all opened and thereupon both hy 

draulic rains will oscillate continuously and at 
speeds determined by the setting of the Speed con 
trol valves 62, 9, 22 and 222. 
By setting the dogs 258, 265, 92 and 94 to 

different positions on their struts, the reversing 
of each of the rans will take place at any desired 
point. Thus the nozzle innay be oscillated in hori 
ZOntal traverse a Very short distance back and 
forth at rapid speed while gradually moving up 
Wardly at slow speed. When it reaches the top 
limit, it can be brought back to a low point very 
rapidly and again repeat its former movement. 

Also, if it is desired to have a very great amount 
of ragveinent either horizontaliy or vertically, the 
cable clang ) is is loosened and the clamp C5 
tightened so that as the cross-head is moved, 
there will be twice as inuch cable pass around the 
sheave $8 and thus cause a novement twice as 
nuch as when the clamp is is tightened and the 
ciamp 5 is loosened. In other words, with the 
one. Setting there is a one-to-One ratio whereas 
with the other setting there is a two-to-one ratio 
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between movement of the cross-head and length 
of cable travel. 
Although but one specific embodiment of this 

invention has been herein shown and described, it 
Will be understood that numerous details of the 
Construction shown may be altered or omitted 
Without departing from the spirit of this inven 
tion as defined by the following claims. 

I claim: 
1. A hydraulic giant comprising a discharge 

nozzle having horizontally and vertically axial 
pivotal mountings; a horizontally movable 
double-acting hydraulic ram connected to said 
nOzzle for oscillating said nozzle horizontally; a 
vertically movable double-acting hydraulic ram 
connected to Said nozzle for oscillating said nozzle 
in a vertical plane; inlet and discharge conduits 
for each of Said rams; control valves in the con 
duit.S of each ram to reverse the direction of 
movement thereof; and another valve in one of 
said conduits and actuated by movement of one 
ran for controlling the operation of the other 
al. 
2. A hydraulic giant comprising a penstock sec 

tion having an upwardly presenting end; a swivel 
joint on Said end having a substantially vertical 
axis; an elbow Section having one end swiveled 
On Said joint; a hydraulic ram mounted on one 
of Said Sections comprising a cylinder, piston and 
piston rod therefor; a sheave on the piston rod; a 
cable having one end anchored to the other of said 
Sections, Said cable being reaved around said 
sheave and extending to said cylinder; a clamp on 
said cylinder for anchoring said cable; a clamp on 
said piston rod for anchoring said cable whereby 
When the cylinder clamp is tightened and the 
piston rod clamp is loosened, travel of said cable 
around said sheave is at a two-to-one ratio with 
respect to movement of said piston rod, and when 
said piston rod clamp is tightened and said cylin 
der clamp is loosened, said cable will be moved 
at a one-to-One ratio with respect to the travel of 
Said piston rod and When both of said clamps are 
loosened, said Sections may be manually adjusted 
with respect to each other; a second swivel joint 
on the other end of said elbow having a substan 
tially horizontal axis; a nozzle section swiveled on 
said Second joint; a second hydraulic ram mount 
ed. On one of Said two last-mentioned sections 
Comprising a cylinder; piston and piston rod 
therefor; a sheave on the piston rod; a cable hav 
ing one end anchored to the other of said sections, 
Said cable being reeved around said sheave and 
extending to Said cylinder; a clamp on said cylin 
der for anchoring said cable; a clamp on said pis 
ton rod for anchoring said cable whereby when 
the cylinder clamp is tightened and the piston 
rod clamp is loosened, travel of said cable around 
Said sheave is at a two-to-one ratio with respect 
to movement of Said piston rod, and when said 
piston rod clanp is tightened and said cylinder 
clamp is loosened, said cable will be moved at a 
One-to-one ratio with respect to the travel of said 
piston rod and when both of said clamps are 
loosened, said Sections may be manually adjusted 
With respect to each other; and means for supply 
ing fluid under pressure to said rams. 

3. A hydraulic giant comprising a penstock 
section having an upwardly presenting end; a 
SWivel joint On Said end having a substantially 
vertical axis; a 90 elbow Section having one end 
Swiveled on said joint; a double-acting hydraulic 
ram mounted on one of Said Sections comprising 
a cylinder; a piston in said cylinder; a piston rod 
extending through both heads of said cylinder; 
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a sheave on each end of said piston rod; a cable 
Operatively connected to the other of said sec 
tions and reeved about said sheaves; a cable 
clamp on said piston rod for selectively anchor 
ing Said cable thereto; another cable clamp on 
Said cylinder for selectively anchoring the cable 
thereto, whereby when the cylinder clamp is 
tightened and the piston rod clamp is loosened, 
travel of Said cable around said sheaves is at a 
two-to-One ratio with respect to movement of 
Said piston rod, and when said piston rod clamp 
is tightened and said cylinder clamp is loosened, 
Said cable will be moved at a one-to-one ratio 
With respect to the travel of said piston rod and 
When both of Said clamps are loosened, said sec 
tions may be manually adjusted with respect to 
each other; a second swivel joint on the other 
end of Said elbow having a substantially hori 
Zontal axis; a nozzle Section swiveled on said sec 
Ond joint and extending substantially horizon 
tally with its axis substantially perpendicular to 
the axis of Said second joint; a second double 
acting hydraulic ram mounted on one said two 
last-mentioned sections and comprising a cylin 
der, a piston in Said cylinder; a piston rod ex 
tending through both heads of said cylinder; a 
sheave on each end of said piston rod; a cable op 
eratively connected to the other of said two last 
mentioned sections and reeved about said 
sheaves; a cable clamp on said piston rod for 
Selectively anchoring said cable thereto; another 
cable clamp on said second cylinder for selec 
tively anchoring a cable thereto whereby when 
the cylinder clamp is tightened and the piston 
rod clamp is loosened, travel of said cable around 
said sheaves is at a two-to-one ratio with respect 
to movement of said piston rod and when said 
piston rod clamp is tightened and said cylinder 
clamp is loosened, said cable will be moved at a 
One-to-one ratio with respect to the travel of 
Said piston rod, and when both of said clamps 
are loosened, Said Sections may be manually ad 
justed with respect to each other; and means for 
Supplying fluid under pressure to both of said hy 
draulic rams. 

4. A hydraulic giant comprising a penstock 
section having an upwardly presenting end; a 
swivel joint on said end having a substantially 
vertical axis; a 90° elbow Section having one end 
Swiveled on said joint; a double-acting hydraulic 
ran mounted on One of said sections comprising 
a cylinder; a piston in Said cylinder; a piston rod 
extending through both heads of Said cylinder; a 
sheave on each end of said piston rod; a cable 
operatively connected to the other of said sec 
tions and reeved about said sheaves; a - cable 
clamp on said piston rod for selectively anchoring 
Said cable thereto; another cable clainp on said 
cylinder for selectively anchoring the cable 
thereto, whereby when the cylinder clamp is 
tightened and the piston rod clamp is loosened, 
travel of Said cable around Said sheaves is at a 
two-to-one ratio with respect to movement of 
said piston rod, and when said piston rod clamp 
is tightened and said cylinder clamp is loosened, 
Said cable will be moved at a one-to-One ratio 
with respect to the travel of said piston rod and 
when both of said clamps are loosened, said sec 
tions may be manually adjusted with respect to 
each other; a second Swivel joint on the other end 
of said elbow having a substantially horizontal 
axis; a nozzle section swiveled on said second 
joint and extending substantially horizontally 
With its axis substantially perpendicular to the 
axis of said second joint; a second double-acting 
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hydraulic ram mounted on one of said two last 
mentioned Sections and comprising a cylinder; a 
piston in Said cylinder; a piston rod extending 
through both heads of said cylinder; a sheave on 
each end of Said piston rod; a cable operatively 
connected to the other of said two last-mentioned 
Sectioils and 1reeved about said sheaves; a cable 
clamp on Said piston rod for selectively anchor 
ing Said cable thereto; another cable clamp on 
Said second cylinder for selectively anchoring a 
cable thereto whereby when the cylinder clamp is 
tightened and the piston rod clamp is loosened, 
travel of Said cable around said sheaves is at a 
two-to-one ratio with respect to movement of 
Said piston rod and when said piston rod clamp 
is tightened and said cylinder clamp is loosened, 
Said cable will be moved at a one-to-one ratio 
With respect to the travel of said piston rod, and 
when both of Said clamps are loosened, said sec 
tions may be manually adjusted with respect to 
each other; means for supplying fluid under 
pressure to both of Said hydraulic rams; a con 
trol valve in the discharge conduit of one of said 
rans; and means actuated by the other of said 
ranS for Operating said control valve. 

5. A hydraulic giant comprising a penstock 
section having an upwardly presenting end; a 
Swivel joint on said end having a substantially 
Vertical axis; a 90° elbow section having one end 
SWiveled on Said joint; a double-acting hydraulic 
ran mounted on One of said sections comprising 
a cylinder; a piston in said cylinder; a piston rod 
extending through both heads of said cylinder; a 
Sheave on each end of Said piston rod; a cabie 
Operatively connected to the other of said sec 
tions and reaved about said sheaves; a cable 
clamp on said piston rod for selectively anchor 
ing Said cable thereto; another cable clamp on 
Said cylinder for selectively anchoring the cable 
thereto, whereby when the cylinder clamp is 
tightened and the piston rod clamp is loosened, 
travel of Said cable around said sheaves is at a 
two-to-One ratio with respect to movement of 
Said piston rod, and when said piston rod clamp 
is tightened and said cylinder clamp is loosened, 
Said cable will be moved at a one-to-one ratio 
With respect to the travel of said piston rod and 
When both of said clamps are loosened, said sec 
tions may be manually adjusted with respect to 
each other; a second swivel joint on the other 
end of Said elbow having a substantially hori 
Zontal axis; a nozzle section swiveled on said sec 
Ond joint and extending substantially horizon 
tally with its axis substantially perpendicular to 
the axis of said second joint; a second double 
acting hydraulic ran mounted on one of said two 
last-mentioned sections and comprising a cylin 
der; a piston in said cylinder; a piston rod ex 
tending through both heads of said cylinder; a 
sheave on each end of said piston rod; a cabie 
Operatively connected to the other of said two 
last-mentioned ssections and reeved about said 
sheaves; a cable clamp on said piston rod for se 
lectively anchoring said cable thereto; another 
cable clamp on said second cylinder for selec 
tively anchoring a cable thereto whereby when 
the cylinder clamp is tightened and the piston. 
rod clamp is loosened, travel of said cable around 
Said sheaves is at a two-to-one ratio with re 
Spect to movement of said piston rod and when 
Said piston rod clamp is tightened and said cylin 
der clamp is loosened, said cable will be moved at 
a. One-to-one ratio with respect to the travel of 
said piston rod, and when both of said clamps are 
loosened, said sections may manually adjusted 
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With l'espect to each other; means for supplying 
fiuid under pressure to both of Said hydraulic 
rams; a control valve in the discharge conduit of 
each of Said rams; and means actuated by said 
rains for operating the control valve of the 
respective other ran. 

8. A hydraulic giant comprising a penstock 
Section having an upwardly presenting end; a 
SWive joint on Said end having a Substantially 
vertical axis; a 90 elbow Section having one end 
Swiveled on said joint; a double-acting hydraulic 
ran mounted on one of said Sections comprising a 
cylinder; a piston in Said cylinder; a piston rod 
extending through both heads of Said cylinder; a 
Sheave on each end of Said piston rod; a cable op 
eratively connected to the other of said sections 
and reeved about said sheaves; a cable clan) on 
Said piston rod for Selectively anchoring said 
cable thereto; another cable clamp on said cylin 
der fox selectively anchoring the cable thereto, 
whereby when the cylinder clamp is tightened 
and the piston rod clamp is loosened, travel of 
Said Cable around Said sheaves is at a two-to-one 
ratio with respect to in Oyennent of Said piston rod, 
and when said piston rod clamp is tightened and 
said cylinder ciamp is loosened, said cable will 
be noved at a one-to-one ratio With respect to 
the travel of Said piston rod and When both of Said 
clamps are loosened, said Sections may be manu 
ally adjusted with respect to each other; a sec 
Ond Swivel joint on the other end of said elbow 
having a substantially horizontal axis; a nozzle 
Section swiveled on said second joint and extend 
ing substantially horizontally with its axis sub 
stantially perpendicular to the axis of said seeond 
joint; a Second double-acting hydraulic ram 
mounted on one of said two last-mentioned Sec 
tions and conprising a cylinder; a piston in said 
cylinder; a piston rod extending through both 
heads of said cylinder; a sheave on each end of 
Said piston rod; a cable operatively connected to 
the other of said two last-mentioned sections and 
reaved about said sheaves; a cable clamp on said 
piston rod for selectively anchoring said cable 
thereto; another cable clamp on said second 
cylinder for selectively anchoring a cable thereto 
whereby when the cylinder clamp is tightened 
and the piston rod clamp is loosened, travel of 
Said clamp around said sheaves is at a two-to 
one ratio with respect to movement of said piston 
rod and when said piston rod clamp is tightened 
and said cylinder clamp is loosened, said cable 
Will be noved at a one-to-one ratio with respect 
to the travel of said piston rod, and when both of 
Said clamps are loosened, said sections may be 
manually adjusted with respect to each other; 
means for Supplying fluid under pressure to both 
of Said hydraulic rams; a control valve in the 
discharge conduit of one of said rams; and quick 
throw toggle mechanism actuated by the other of 
Said ranS for Operating said control valve. 

7. A hydraulic giant comprising a penstock 
Section having an upwardly presenting end; a 
Swivel joint on said end having a substantially 
vertical axis; a 90° elbow section having one end 
Swiveled on said joint; a double-acting hydraulic 
ram mounted on One of said sections comprising 
a cylinder; a piston in said cylinder; a piston 
rod extending through both heads of said cylin 
der; a sheave on each end of Said piston rod; a 
cable operatively connected to the other of said 
Sections and reeved about said sheaves; a cable 
clamp on said piston rod for selectively anchor 
ing said cable thereto; another cable clamp on 
said cylinder for selectively anchoring the cable 
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thereto, whereby when the cylinder clamp is 
tightened and the piston rod clamp is loosened, 
travel of Said cable around Said sheaves is at a 
two-to-one ratio with respect to movement of 
Said piston rod, and when said piston rod clamp 
is tightened and said cylinder clamp is loosened, 
Said cable will be moved at a One-to-one ratio 
With respect to the travel of said piston rod and 
When both of Said clamps are loosened, Said Sec 
tions may be manually adjusted with respect to 
each other; a second Swivel joint on the other 
end of said elbow having a substantially horizon 
tal axis; a nozzle Section SWiveled on said Second 
joint, and extending Substantially horizontally 
with its axis substantially perpendicular to the 
axis of said second joint; a second double-acting 
hydraulic ram mounted on One of said two last 
mentioned sections and comprising a cylinder; 
a piston in said cylinder; a piston rod extending 
through both heads of said cylinder; a sheave On 
each end of said piston rod; a cable operatively 
connected to the other of said two last-mentioned 
sections and reeved about Said sheaves; a cable 
clamp on said piston rod for selectively anchoring 
said cable thereto; another cable clamp on said 
second cylinder for selectively anchoring a cable 
thereto whereby when the cylinder clamp is 
tightened and the piston rod clamp is loosened, 
travel of said clamp around said sheaves is at a 
tWO-to-one ratio with respect to movement of 
said piston rod and when said piston rod clamp 
is tightened and said cylinder clamp is loosened, 
said cable will be moved at a one-to-one ratio 
With respect to the travel of said piston rod, and 
when both of said clamps are loosened, Said Sec 
tions may be manually adjusted With respect to 
each other; means for supplying fluid under 
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pressure to both of said hydraulic rams; a COn 
trol valve in the discharge conduit of each of 
said rams; and quick throw toggle mechanism 
actuated by said rams for operating the con 
trol valve of the respective other ram. 

8. A hydraulic giant comprising a discharge 
nozzle having horizontally and vertically axial 
pivotal connections; a hydraulic ram connected 
to said nozzle for oscillating said nozzle horl 
zontally; a second hydraulic ram connected to 
said nozzle for oscillating said nozzle in a ver 
tical plane; a control connected to said rams for 
varying the length of stroke of each ram; a 
control connected to said rams for controlling 
the speed of movement of each ram independ 
ently in each direction; a connection between the 
rams and responsive to the movement of One ram 
for controlling the operation of the other ran. 
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