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It has been customary to Swing a crane boom 
from side to side by means of mechanism includ 
ing gears in spite of the objection to gears and 
the difficulty of keeping the gears and bearings 
in aiinement due to the distortions attendant 
upon the movement of the supporting frame, and 
the swinging and bobbing of the boom especially 
on automotive cranes. • . Hydraulic cylinders are cheap and reliable and 
commonly used for exerting force in various Ways 
and would seem to be suitable for Such work. In 
fact, the use of an hydraulic cylinder and piston 
has been suggested but a piston rod and crank 
on the mast tend to stall on a dead center so that 
a single cylinder is objectionable. 
I have overcome this difficulty by the use of 

two hydraulic cylinders and pistons hinged and 
connected with the boom either directly or in 
directly from the mast and provided with a pump 
and control valve so that the boom can be swung 
approximately 90° or more to each side from its 
center position. This system is capable of con 
tinuous hard use with a minimum of interference. Fig. 1 is a plan view showing one arrangement 
of two cylinders and pistons for controlling the 
swinging of a boom on a vehicle such as a portable 
crane or hoist. . . 

Fig. 2 is a side view of a fragment of a mast 
and boom with the connected cylinders and pis 
tons. 

Fig. 3 is a diagrammatic view showing the ar 
rangement of an hydraulic system for controlling 
the mast and boom. 

Fig. 4 is a side elevation and partial Section of 
a hinge support for the two cylinders. 

Fig. 5 has diagrammatic outlines showing the 
relative positions of the cylinders and their pis 
tons in swinging from one extreme position to 
another 180° apart. y - - - 

Fig. 6-shows diagrammatic views of the valve 
for the lower cylinder in the positions correspond 
ing to the positions of the cylinder in the diagram 
Fig. 5 immediately above. - - - - - - - - - - - - - - - - - - 

Fig. 7 shows diagrammatic views of the valve 
for the upper cylinder in the positions corre 
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ported in arms 7, 8 and 9 in any suitable 
manner. 

Pistons of any suitable type have rods such as 
20 and 2? hinged to crank arms 22 and 23 re 
spectively, which are connected to or formed as 
a part of the hanger f3 which carries the boom. 

It will be seen that cylinder 5 is mounted to 
Swing in a plane - above cylinder 4. This is 
necessary in Order that the cylinders and their 
pistons and respective crank pins can clear each 
other as the mast is rotated from one extreme 
to the other as indicated in the diagram of Fig. 5. 
A tank 25 contains a supply of suitable liquid 

such as oil which is forced through the system 
by a power driven pump 26 and its flow controlled 
by a 3-way manually actuated valve 27 usually 
Spring centered. The pump may be of any suit 
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sponding to the positions of that cylinder in the 
diagram Fig. 5 above. 

Fig. 8 is a diagrammatic view of a pilot valve 
controlled system for actuating the valve for one 
cylinder. 

Fig. 9 is a diagrammatic view of a System for 
controlling the valves for both cylinders actuated 
directly from the swinging boom or mast. 
The mechanism shown and described is espe 

cially adapted for use on a motor driven portable 
crane or hoist in which the frame or chassis 0 
serves to support a rotatable mast to which 
the boom 2 is hinged for instance by the hanger 
3 which is a part of or carried by the mast. 
The cylinders 4 and 5 are pivoted in this 

case on a common post or pin f6 which is Sup 
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able type which will provide fluid under pressure 
Such as a rotary vane pump. Quick acting “over 
center' can tripped valves A and B are con 
nected between the ends of the cylinders and to 
the load pipe lines Li and L.2 which are con 
nected to valve 27. With the valve 27 in the 
position of Fig. 3 and the pump actuating, liquid 
will be forced through the pipe line Ll and the 
Valves A and B in Such a manner as to rotate 
the mast and boom in an anti-clockwise direc 
tion. By turning the valve 2 so that the pump 
discharge will pass through line L2, the rotation 
of the mast and boom will be reversed. A check 
Valve 29 may be interposed between the pump 
26 and wave 2. 
Fig.6 shows the positions a, b, c, d, and e of 

the valve A with respect to the lines Li and L2 
and the head end and crank end of the cylinder 4 
corresponding to the positions a, b, c, d, e of the 
cylinder shown above each valve sketch in Fig. 5, 
and Fig. 7 shows the corresponding positions a,b, 
c, d and e of the valve B with respect to the pipe 
lines L and L2 and the head and crank ends 
of the cylinder .5. In position d of valve A for 
cylinder 4 the valve A is just snapping over from 
position c to positione and in position b of valve 
B for cylinder 5 the valve B is just Snapping 
over frem position a to position c. 

It will thus be seen that high pressure liquid 
may be applied to the system through either pipe 
If or L2 and returned to the tank 25 through the 
reverse line L2 or Ll depending upon the posi 
tion of valve 2. The crank connections are set 
at such an angle to each other and with respect 
to the mast as an axis, that when one cylinder 
goes through dead center the other is operating 
at or near a maximum radius. When a cylinder 
passes dead center it automatically trips its in 
dividual valve (A or B) which reverses the pres 
sure from the head end to the crank end of the 
cylinder or vice versa depending upon the direc 
tion of rotation. The automatic trip Valve may 
be of any suitable type either mechanical or an 
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electrically controlled solenoid or a hydraulic 
pilot valve. 
The cylinders may be hinged at any conven 

ient location either on a common axis or Sepa 
rately, depending upon the layout of the other 
mechanism. The location of the crank arms 22 
and 23 with respect to the direction of applica 
tion of pressure by the piston rods should be such 
that when one piston, is pressing on its crank 
pin at dead center the other piston is pressing 
on its crank pin at its most effective angle. 
means that with the cylinders mounted on a COm 
mon axis as shown, the crank arms Would be 
arranged at approximately right angles to each 
other. This relation of the crank arms however 
may be varied according to the location of the 
pivots of the cylinders so long as the possibility 
of dead center effect is avoided as above pointed 
out. The direction of motion of the mast and 
boom is controlled by simply shifting the valve 
27--the rest of the operation being automatic. 
The cylinders being double acting are each 
effective. . . . . . 

There are several ways in which the over the 
center action can be effected. Fig. 8 shows a 
diagram of a pilot valve system. Walve B is fed 
from valve 27 through pipes L and L2 and Con 
trols the liquid pressure to the opposite ends of 
cylinder 5. - The actual tripping action is ef 
fected by a standard pilot valve 30 which obtains : 
pressure from the pump 26 which is always avail 
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carried by said means, said rotatable supporting 
means including two crank arms extending ra 
dially from the axis of said supporting means in 
planes diverging at an acute angle to each other, 
a hinge connection at the outer end of each arm, 
said hinge connections being movable in parallel 
planes spaced about from each other vertically, 
and hydraulically actuated means for rotating 
said supporting means including two cylinders, 

10 

20 

means for Supporting said cylinders to turn in 
said respective parallel planes, a piston in each 
cylinder having a piston rod connected to its re 
spective hinge connection and hydraulic means 
for actuating said pistons and turning said Sup 
porting means. - . . . 

2. A hydraulically actuated swing boom crane 
comprising a rotatable supporting means, a boom 
Carried by Said means, Said rotatable supporting 
means including tWO crank arms extending ra 
dially from the axis of said means in planes di 
verging at an acute angle to each other, a hinge 
pin at the outer end of each arm, said hinge pins 
being movable in parallel planes spaced apart 
from each other vertically, and hydraulically ac 
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able because the pilot valve 36 is connected be 
tween the pump 26 and the spring loaded check 
Valve 29. The pilot Valve 30 controls the main 
Valve B which actually handles the main body of 
fluid to the cylinder 5. Valve A is actuated in 
a similar manner to control cylinder f4. The ar 
rows in Fig. 8 indicate connections to the valve 
A and its pilot Valve (not shown). Walve 2 is 
actuated by hand. 
Another method of obtaining the over the cen 

ter action is shown in the diagram of Fig. 9. 
Valve 2 of Course is actuated by hand and di 
rects the liquid pressure thru pipe Li or L2 to 
valves A and B depending upon which direction 
of rotation of the boom is desired. The “over 
the center' action of Valve A is effected by the 
rod 3. This rod is connected by the rocker 32 
to the valve rod 33 and is actuated by another . 
rocker 34. A projection 35 rotated on or by some 
part of the mast or boom tilts the rocker 34. 
The other end of rocker 34 engages a slide 36 on 
rod 3 f which is compressed between two springs 
37, 37 on the rod 3. 
engages a notch 39 in rod 3 and thus resiliently 
holds the rod and connected parts in a given po 
sition. When the rocker 34 is tilted ciockwise 
sufficiently to compress the upper spring and 

Spring pressed roller 38 

overcome the pressure of roller 38 in notch 39, 
the rod will jump so that roller 38 will be re 
tracted and will drop into notch 40-thus moving 
the valve stem 33. - - . . 
The over center Snap action of valve B is simi 

larly effected by a projection - 35 carried by or 
mounted on the mast or boom, actuating the stem 
of the valve as shown at the right side of Fig. 9. 
In this case the stem or rod 4 of valve B is actu 
ated from the projection 35' on the mast by the 
rocker 42. It should be understood that while 
this invention permits turning the mast and boom 
180° or more there doubtless may be cases where 
it is not necessary to provide the full turn. 

Claim: . 
l. A hydraulically actuated Swing boom crane 

comprising a rotatable supporting means, a boom 75 2,391,857 
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tuated means for rotating said supporting means 
including two cylinderS mounted on a common 
post to turn in said respective parallel planes, 
a piston in each cylinder having a piston rod 
connected to its respective hinge pin, and hy 
draulic means for actuating said piston and turn 
ing said Supporting means. - 

3. A hydraulically actuated swing boom crane 
comprising a rotatable supporting means, a boom 
carried by said supporting means, said rotatable 
Supporting means including two crank arms ex 
tending radially from the axis of said means in 
planes diverging at an acute angle to each other, 
a hinge connection at the outer end of each arm, 
said hinge connection being movable in parallel. 
planes Spaced apart from each other vertically, 
hydraulically actuated means for rotating said 
Supporting means through approximately at least 
90° to the right and left from a central position 
including two cylinders, means for supporting 
said cylinders to turn in said respective parallel 
planes, a piston in each cylinder having a piston 
rod connected to its respective hinge connection 
and a pump and valve system for actuating said 
pistons including snap action mechanism for car 

() rying each cylinder over the dead center while 
the boom is turning. 

4. A hydraulically actuated Swing boom crane 
comprising a rotatable mast, a yoke fastened to 
the mast, a pair of arms on said yoke diverging 
from each other on different horizontal planes, 
a pair of cylindershingedly supported at one end 
on the same horizontal planes as said arms, hy 
draulically actuated piston rods protruding from 
the cylinders, hinged connections between the 
protruding ends of the piston rods and the ends 
of the arms of the yoke for rotating the mast in 
Opposite directions and a boom fastened to said 
yoke for rotation with the mast. 
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