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8Claims. (c1. sin-59) V 
1 

This invention relates to portable self-propelled 
hoisting equipment and is more particularly di 
rected to a hoisting means for the boom whereby 
the unpivoted end of the boom may be accurately 
and minutely moved from one vertical position to 
another. , J _ p ‘ V . 

The object of this invention is to provide a 
hoisting means for the longitudinally extended 
boom on a hoisting device so that its unpivoted 
end can be moved between two given radial posi 
tions and in small degrees of movement with a 
very high degree of precision and accuracy. 
Another object of the invention is to provide a 

means for controlling the radially outward posi 
tion of the unpivoted end of a longitudinally ex 
tended boom which comprises a cable reeving 
means and a pressure fluid motor unitand in 
which the former controls'the boom’s major ver 
tical movements for its unpivoted end and in 
which the pressure fluid motor unit controls the 
boom’s smaller vertical movements for its un 
pivoted end. f 
Another object of the invention is to provide a 

means for moving the unpivoted end of a boom 
for ahoisting machine in which a cable reeving 
meanslcontr'ols the larger movements thereof and 
in which the smaller precision movements of the 
unpivoted end are controlled by a pressure ?uid 

' operated means that operates in connection with 
the cable reeving means. > 
The invention primarily consists of ya boom that 
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is pivoted to a suitable supporting member and, ~ 
means on the latter for supporting the hoisting 
means for the unpivoted end of the boom. This 
hoisting means includes a cable reeving device 
by means of which the unpivoted end of the boom 
is moved through the larger ranges of movement. 
Pressure fluid operated means controlled by a 
three way throttle valve is associated with the 
cablereeving means for moving the unpivoted end 
of the‘boom through the small, accurate and pre 
cise ranges of movement whereby loads suspended 
from a load supporting hook and its cable can be 
accurately and precisely located with no danger 
of having the load slip positionancl all under the 
complete control of the operator. 
In the drawings: I 
Fig. 1 is a side elevational view of a hoist in 

corporating the invention; 
Fig. 2 is an enlarged side elevational view of the 

gantry and the parts supported thereby; 
Fig. 3 is a front elevational view of the gantry 

illustrated in Fig. 2 with partsromitted to show 
detail‘;' , 3 g » ' ’ 

Fig. 41s a rear elevational view of the vgantry 

40 

illustrated in Fig. 2 with parts omitted to show 
detail; and ' - 1 ' ' 

Fig. 5‘ is a view of a part of the cable and 
sheaves shown in‘Fig. 1 looking in the direction (if 
the line 5—5. p I , ' I 

The invention'is incorporated in a hoisting 
mechanism illustrated in the several views of the 
drawing in which I is an upper body of a port 
able self-propelled hoist ‘that is rotatably mount 
ed on a suitable chassis 2 which includes endless 
track type traction members and a suitable prime 
moverv and controls therefor may be provided 
(not shown) in the upper body asis customary in 
the art. _ v V ' ' ' 

A. boom 3‘is pivotally supported on theupper 
body I in a conventional manner. This boom has 
a length much greater than those ‘on ordinary 
hoists and frequently has a length of ninety feet 
or more. This is the type of mechanism used on 
hoists employed in construction work for raising 
beams or other structural members and then ac 
curately locating them in'the desired position. 
A hoisting means, shown in dotted lines, is mount 
ed on the upper body from which a cable 3’ ex 
tends to the upper end of the boom where it is 
threaded over a suitable sheave (not shown) and 
a grab hook is usually provided on the end of the 
cable to which loads may be secured all of which 
is arranged as is well understood in the art. 
A gantry is'mounted on the upper body ‘which 

is made to extend an appreciable distance above 
the cab comprising a part of said upper body. 
The gantry comprises a pair of uprights 4, nor 
mally supporting some of the hoist operating 
mechanism, secured to'frame 5 constituting the 
platform or deck for the upper body I. A pair of 
‘gantry legs 6, 6 is connected'to brackets 6' with 
one of the legs being secured to» each bracket. 
The upper end of the gantry legs 6 are secured to 
a bar '1 with the legs positioned at‘ the opposite 
ends of said bar; A pair of back legs '8,‘ 8 made up 
of two angularly related parts extend betwee? the 

I bar 1 and the frame 5, the vlower end of the back 
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legs 8 being secured to the frame 5 by pins l0 
suitably disposed in brackets provided on said 
frame. A bar 9 isconnected between the upper 
end of the uprights 4 and it also extends through 
enlargements on the back legs 8. The gantry; is 
therefore a rigid sturdy structure for supporting 
the unpivoted end of the boom 3. ‘ ‘ 

Hoisting means for the unpivoted end/of the 
boom are connected between said end of the boom 
3 and the upper end of the gantry, one part of 
which comprises a pair of pressure ?uid operated 
motors ll, Hone end of each motor being piv 
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otally connected to the bar ‘I and whose other 
ends are pivotally connected to a shackle bar l2 
made up of spaced apart longitudinally extended 
members between which a pair of sheaves l3, I3 
is rotatably mounted. The other part of the 
hoisting means comprises a cable [4 one end of 
which is wound onza suitably drivenrrotatably 
mounted drum 15 supported on the platform 5. 
The cable extends upwardly from drum [5 and 
is led over sheaves l6 and l‘! rotatably mounted 
on the bars 9 and ‘I respectively. The cable is 

10 

led to a sheave l8 rotatably mounted onta jack ,. 
shaft 20, then is led downwardly and passed 
around sheaves I3, then upwardly and around 
sheave l9 rotatably supported on the jack shaft 
20 and is then led down to the shackle bar [2 
where it is secured to an anchor 21 connected 
thereto. A cable 22 is connected between the 
ends of jack shaft 20 and the unpivoted end of 
the boom 3. The latter cable completes the con 
necting link between the unpivoted end of the 
boom and the gantry. The unpivoted end of the 
boom is raised and lowered by reeving and un 
reeving the cable M on the drum l5 and by the 
operation of the ?uid motors ll. ' 
The ?uid motors II are operated by pressure 

?uid derived from a pump 23 which draws ?uid 
from a tank 24. Conduit 25 vconducts pressure 
?uid to three way valve 216 acting as a reversing 
and throttle valve, and from said valve ?uid is 
conducted to one end of each of the motors l l by 
conduit 21. Fluid is conducted to and from the 
other end of the motors II by conduit 28 which 
also connects to the valve 25 and conduit 29 is 
a return passageway connected between the valve 
and the tank 24. Valve 26 is adjusted by handle 
30 so that ?uid can be directed to either end of 
the motors l I. I 

The double control for the boom hoist dis 
closed above is a very ?exible and accurate mech 
anism for regulating the elevation of the boom. 
Major changes in elevation are accomplished by 
‘the drum l5 and because cable [4 will not reeve 
uniformly thereon the boom may drop a consid 
erable distance because of cable slippage while 
being wound and unwound. The ?uid motors are 
actuated for accomplishing small adjustments in 
elevation of the boom which can be accurately 
controlled by the three way or reversing valve 26. 
Assume that a boom ninety feet in length is 

connected to the frame 5 of the portable hoist. 
With the cable organization disclosed which is 
customary in the art it will be necessary to reeve 
and unreeve' from the drum !5 twelve feet of cable 
to change theoperating radius of the boom from 
twenty to forty feet. When the boom radius 
moves between the‘ same distances by means of 
_the ?uid motors they need only move four feet, 
therefore a comparatively short motor action will 
move the boom the same distance in a much 
shorter‘space of time and requiring shorter travel 
distance of the actuating means. The latter mo— 

-.tion or that of" the motors H, H is performed 
rapidly and accurately and can be done in very 
small precise amounts, tantamount to micro 
~metric accuracy. When the,’ ?uid motors are 
actuated there‘is no danger of cable slippage on 
the drum l5 and the load carried by the boom 
is thereby accurately and correctly placed with 
no danger of the load suddenly dropping after 
it has been placed in or near the intended posi 
tion. The reason ‘for this slippage is ‘that the 
cable ‘does not uniformly wind layer upon layer 
on the drum [5, as it does on the dipper or grab 
vhook hoist. 'The cable tends to pile up on the 
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4 
relatively narrow drum and frequently slips when 
piled thus permitting the unpivoted end of the 
boom to drop as much as several inches thereby 
endangering personnel and any load that may 
be carried by the grab hook. The instant in 
vention obviates these disadvantages and in addi 
tion providesythe very reliable ‘and’ desirable re 
sult that a load may be positioned‘ with extreme 
accuracy. Also, the unpivoted end of the .boom 
-may be selectively controlled by a simple ex 
tensible ?uid motor and assuming that it has a 
,four foot stroke its motion may change the 
effective boom operating radius twenty feet, 
rapidly and safely, and may be changed slop/1y 
with extreme precision. Changes in boom length 
will produce proportionate changes in movements 
and by changing the operating ranges of the ?uid 
motors corresponding changes in effective boom 
radius can be made. 
The foregoing mechanism provides an effective 

means for making major changes in boom eleva 
tion with the cable reeving mechanism and mi 
crometric changes in boom elevation, and there 
fore grab hook elevations, with the ?uid motor 
portion of the boom hoisting mechanism. 
That which is regarded new, novel and useful 

and which is sought to be protected by Letters 
Patent of the United States is as follows: 

1. A hoist comprising a frame; a boom, one end 
of which is pivoted to said frame, its other end 
being unpivoted; a gantry on said frame; means 
extending between said gantry and the unpivoted 
end of said boom including aserially connected 
cable and a piston-cylinder type of pressure ?uid 
operated means; means for reeving said cable for 
moving the unpivoted end through large verti 
cal adjustments; and means for actuating said 
pressure ?uid operated means for moving the 
unpivoted end vof said boom through minor ver 
tical adjustments. 

2. A hoist comprising a frame; a boom; means 
for pivoting one end of said boom to said frame, 
the other end of said boom being unpivoted; a 
gantry on said frame; piston-cylinder type pres 
sure ?uid means. connected to said gantry; cable 
means connected in series with said pressure 
?uid operated means, the cable being operative on 
the unpivoted end of said boom, said cable in 
cluding a portion divided into a number of 
strands; means for winding and unwinding said 
portion of said cable for moving the unpivoted 
end of said boom for making large vertical ad 
justments thereof; and means for operating said 
pressure ?uid means for moving the unpivoted 
end of said boom for making small vertical ad 
justments thereof. 

3. A hoist comprising a cable means con 
nectable to the unpivoted end of a boom; ex 
tensible pressure ?uid operated means connected 
'in end 'to'end relation with said cable means; 
means for reeling and unreeling said cable means 
:for moving the unpivoted end of the boom large 
distances; and means for operating said pressure 
?uid operated means for moving the unpivoted 
end of said boom small distances. 

4. A hoist comprising acable means connect 
able to the unpivoted end of a boom; a shackle 
bar; means for associating said cable means with 
said bar; extensible pressure ?uid operated means 
connectable to said shackle bar and serially con 
nected to said cable means; meansjfor actuating 
a portion of said cable means for imposing large 
movements on said boomend; and means for ac 
tuating said pressure ?uid means for‘ imposing 
small movements on said boom end. . , 41f. . ' 

5. A hoist comprising a frame; a boom; ‘means 
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for pivoting one end of said boom to said frame, 
the other end of said boom being unpivoted; a 
gantry mounted on said frame; a pair of exten 
sible pressure ?uid'motors connected to said gan 
try; a ‘shackle bar connected to said pressure I 

, ?uid motors; a jack shaft; a cable connected 
between the unpivoted end of said boom and said 

- jack shaft and connected in series with said 
pressure ?uid motors; cable means connected 
between said jack shaft and said shackle bar and 
serially connected with said pressure ?uid mo 
tors; means for actuating said last mentioned 
cable means for moving the unpivoted end of said 
boom through large degrees of adjustment; and 
means for actuating said pressure ?uid motors for 
moving the unpivoted end of said boom through 
small adjustments. 

6. A hoist comprising a frame; a boom; means 
for pivoting one end of said boom to said frame, 
the other end of said boom being unpivoted; a’ 
gantry mounted on said frame; pressure ?uid mo-v 

CI 

6 
between the unpivoted end of said boom and said 
gantryincluding multiple strand cable means and 
an extensible pressure ?uid operated means in 
serial relation; and means for actuating said 
pressure ?uid means for moving the unpivoted 
end of said boom limited distances. 

8, A hoist comprising a frame; a boom; means 
for pivoting one end of said boom to said frame, 

' the other end of said boom being unpivoted; a 
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tor means connected to said gantry; cable means _ 
including a multiple strand cable means con- ‘ 
nected between said pressure ?uid motor means 
and the unpivoted end of said boom in serial 
relation therewith; means for actuating said 
multiple strand cable means for making large 
vertical adjustments of the unpivoted end of the - 
boom; and means for operating said pressure ?uid 
motor means for making small vertical adjust 
ments of the unpivoted end of the boom. 

7. A hoist comprising a frame; a boom; means 
for pivoting one end of said boom to said frame; 
a gantry on said frame; and means connected 

30 

gantry on said frame; means connected between 
said gantry and the unpivoted end of said boom 
which includes cable means and an extensible 
pressure ?uid motor means in serial relation‘ 
therewith; means for operating said cable means 
for moving the unpivoted end of said boom large 
distances; and means for actuating and control 
ling said pressure ?uid motor means for moving 
the unpivoted end of said boom small distances. 
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