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This invention relates. generally; as ‘indicated, to a.te-

tact with" the ma(‘hmery A:frame regardless - of the

mounting of the boom on sich framé.
Yet -another cbject is ‘the employment of boom stop

. springs which“can be compressed and thenreleased.to

assist the movement of the boom from a posrt1on of maxi-
mum elevation. :
Other objects and advantaoes of the present invention -

Crowill become cq)parent as the following descrtptlon pro-
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tractible ‘mast and boom: stop . ard more particularly to--

certain improvements in the highly mobile crane incorpo-
rating the features  of both a retractible mast and ‘a boom

stop as disclosed in the copending application:of Robert

1. Bushong et al.; Serial No. 105,145, filed April 24,1961,

‘entitled “Retractrble Mast and Boom Stop,” now Patent:

No.-3,076,560.
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. In"power cranes, shovels and the like, masts are’ em- -

“ ployed t0-obtdin'a high angle of incidence between the

20

“boom pendantsand the boom thereby to-obtain:mazimum

~lifting capacmes When such: cranes are ‘miounted ‘on.a

- ‘truck -or carrier-¢hassis for hlghway movement, the mast

s still employed:to sapport the boom in its: travel posi-
tion, ‘but“such. generally constitutes an- 6bstacle in that
the mast’ exceeds the overall. height. of. the machine and
the -machine: will’ thus not’clear highway bridges, over-
head wires and thé:like. “‘Accordingly, the mast must . be
rétracted for:highway: tfavel and “extended for ‘¢crane op-

" cexation.’ "In such prier copending application, heavy rela-.

25

ceeds.”
-To the accomplishment of the foregoing and related

‘ends, the invention, then, comprises- the features. here-

inafter fully described and. particularly pointed out in the
claims, the following descrtptlon and ‘the.annexed draw-
ings setting forth in-detail a_ certain’illustrative embodi-
ment of the invention;, this being indicative, however, of
but one of the various ways in wh1ch the prlnc1p1e of the
invention may be employed.

" In said-annéxed drawings: - : R

FIG.1 is- a>side 'elevation of a rubber tlred carrier

mounted crane in accordance with the present- invention’ S
with the boom extending over the front end of: the carrier .

in hrghway travel position;” :
FIG: 2 is a'side eievatlon of the crane: of FIG 1 w1th

. the gantry. mast extended; .« : .
JFIG. 3.is & fragmentary side elevatlon srmrlar 10 FIGS e
1 and.2 1Ilustrat1ng the position of the gantry. mast and’ "

-~ boomi “stop:inthe mammum posrtron of elevatxon of the ~
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“tively:expensive spring mechanisms are employed to ex-.

on “the - derricking “cables: is-required ‘to. compress’ such

.. spring -mechanism - -to telescope | the.: relatlvely movable

imast sectionto retract the same for highway travel.. With

< fend the mast to working pOsition' and. considerable puil -
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the present invention, the telescoping: of .the' mast can be: -

- accomplished by the pull of the derricking lines with ittle’ .
=01 no resistance and the mast may be'extended.to working

Tposrtlon wrthout the aforementloned heavy sprmg mech-,. ‘

“ranism. ;
: Moreover; wrth the pfesent mventlon, mechamcal boom i

: vstops carried by -the boom and guded by the” ‘mast are
: provrded which will- contact the machmery A-frame Hmit-

ing the upward movement of the boom. -Such boom stops

: arepr‘ovided' with spring.cushioned end sections which
*'will produce an- increasing resistance’ to-the ‘elevation of
the boom as'it-approaches.its maximum elevated position.

- - These shock absorbers:pot only: cushion the elevation of
"' the boom -but -absorb undue.shock loading:
absorbed by ‘these'spring, cushions. can: aiso be employed

The “force

to-move the-boom from:its position: of maximum eleva-
tlon Fmally, the ‘mounting of ‘the boom -stops on the
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boom :
CFIG. 4 s -an enlarged fragmentary top plan detall‘

‘Vl\,Vv’ partially. t broken away of the retractlble gantry mast

and bcom stop,

FIG. 5isa frevme‘rtary srde elevatlon of such gantry.‘

hast with the boom stop broken away; ;. -
"FIG. Gisa detail sectional view of the end of the boom-
stop taken-substantially on the line 6—6 of FIG. 4

. FIG.7.is an enlarged fragmentary detail view partially. -~
- brokenaway of the proxmlal end of the gantry mast‘ -

structure;. and
FIG. 8 is. a rracmentary detail view of the telescopmg
members ‘of .one ‘of the boom:. stops.broken away illus-. -
trating the spring cushion mechamsm therein. ‘
Referrrng now to the annexed drawmgs -and more par-

i tlcutarly to FIGS. 1, 2.and 3 there is illustratsd.a crane.

in accordance ‘with ‘the present invention.  In.FIG. 1,

the gantry mast is shown' retracted” and the boom- ina :
‘substantially horizontal travelling position, -

In FIG. 2,

-'thé gantry mast is’shown extended with the booni. still
s its substantrally horxzontal posxtlon FIG.:3 shows the
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mast s such- that the: boom.can be ‘mounted at ‘different

posmons on the ‘machinery-. frame and such -cushioned

hamcal stopping of  the boom can ‘still- be obtained. .
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; It is accordingly a ‘principal: object -of the present in- .
ventron to provide @ retractible mast for a crane and: the,

: - like- incorporating thereln a-.mechanical sprmg Ioaded‘

boom" stop.

= Jt is -another: mam ob]ect to prov1de a. sunphﬁed ‘e~
tractible mast for-cranes and -the like. enabhng such crane
more - quickly. and - easily to be prepared for- lnghway
~ travel,
StilL: another main ob]ect is. the provrsron of such a

"+ retractible mast for cranes-and the like Wh1ch can very

simply: be-extended to workrng posrtron
A further object is the provision of :a retractible gantry
mast for cranes and -the like which-can be extended by
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fluid pressure and retracted by the boom derricking lines.. -

. A still further-object is-the provision of a retractible
" gantry mast for: cranes and the like which will adjustably
<. support-a positive boom stop guiding the same :into: con-

70

gantry mast extended;  the: ‘boom in”its maxinmium :posi-
tion of elevation, and the boom stops envagrng the Crane
uuperstructure ‘ .

Such crane comprises a chass.1s or truck carrier frarne

% ‘mounted. onl rubber tired wh eels 22 which .are driver’
~by-a prime mover in compartment 3 Whrch can be: oper-,
“ated from cab 4 at the front of the chassis frame. -

‘The.
front wheels are also steered from Such a «cab.to pr0v1de :

‘the' requisite . highway mobility " for the crane ~carrier.
. Mounted ori the bed of the chassis frame is a turntable 5

which' supports a- crane- superstructure " generally shown
at6.for revolvmg movement about the vertical- axis of
suich -turntable;” Outriggers 7 and 8, of the type: prefer-

.ably including curved -outrigger beams which may. be ex-

fended' laterally -of the frame 1 by means’ of hydraulic. .

* piston- cylinder assemblies, are mounted .on. the chassis

frame 1 to-provide a wider and firmer operatmg base sup-'
port for the turntable 5 and the crane superstructure 6
mounted therecn.

The turntable bed 16 of the superstructure 6 is provrded,
at it§ forward end with a boom foot 11 to which is piv-
otally mounted at 12 the foot of boom 13." As shown
in FIGS. 1 and 2, such boom 13 comprises s base section
14-and a peak section 15 pm—connected together ds at 16,
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Whereas only a peak and base section of the boom are
shown, it will readily be understood that the intermediate
boom sections may be interposed between such peak and
base sections to provide a boom of longer length. The

boom 13 is raised and lowered by means of a hoisting

drum 18 in the crane superstructure 6 and a boom der-

| 3,187,906

ricking line 19 is wrapped around such drum and extends -

about a reeving in a harness 20 and about similar reev-

ing in a harness 21 mounted on the distal end of retract-
ible gantry mast 22.

Such gantry mast 22 is pivoted to the back of the boom
base section 14 as indicated at 23.. Boom pendants 24
connect the harness 21 at the peak of the gantry mast and

the peak frame member 25 on the peak of the boom 13"

as shown at 26. The boom derricking line then extends
from the drum 18 about a sheave in the harness 29, then
about a sheave in the harness 21 and back about a sheave

4

-and 68 are flared as shown at 75 and 76 and support a
‘transverse axle 77 for the sheaves of harness 21 by means

of removable caps 78 and 79.

As seen perhaps more clearly in FIG. 7, the inner ends
of each of the inner tubes 67 and 68 are closed by means
of an end plate 80 having a central aperture 81. Through
such aperture there is provided a spacer pin 82 held on

- -the inner side of the end plate 8§ by a cotter pin 83. The

10

in the harness 28 and then back about a sheave in the -~

harness 21, etc., and is anchored on. oné or the other har-
ness. . Thus a pull on the derricking cable will move the
* .harnesses 20 and 21 toward each.cther exerting a pull on

the boom pendasnts 24 which in turn exerts a pull on the-

peak of the boom to elevate the boom about its foot or
pivot 12, -
The harness 20 Whlch may mclude as’ many as four

20
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shéaves for the boom derr1ck1ng 1ine 19,°is mounted -at

-the peak of an A-frame 39 in the crane superstructure 6
and such’ superstructure includes two spaced boom _stop

contact members 31 adapted to engage the distal ends 32"

" and 33 of boom stops- 34 and 35. * Such boom stop mem-
. bers-34 and 35 are connected to a strap or plate 3% which
is secured about the upper portion of the base section 14
of the boom 13. Each of the boom stop members coms
prises telescoping -inner. and. outer tubular members 37
-and 38 with the outer member 3§ being slide guided in
trunmons 39 and 48 mournted on special brackets on the
gantry imast 22.  Thus both the boom stop members and
the gantry mast are pivotally connected to the boom base
section” and:both will-be elevated and lowered with the
boom. A counterweight 41 is positioned at the back of
the A-frame and such will counterbalance the weight of
" the boom, mast and stop. assembly, and the load- carried
thereby about the axis of the turntable 5..

Referring now to FIGS. 4, 5 and 7, it will be scen that
the gantry mast 22 may comprise a bottom section” 45

comprised. of two parallel 6 inch O.D. tubes 46 and 47,

approximately 9 feet, 3 inichés long. = Such outer botiom
tubes. are interconnected by transverse tubing 48 and 49

‘with gusset plates 58 and 51 being employed with the lat-

ter to rigidify -the entire bottom section 45. The lower
ends of such tubes 46 and 47 are closed by circular end
plates 53 ‘and 54 to which are secured projecting aper-
tured plates 55 and 56, respectively, accommodating pins
57 and 58 which are employed with cotter pins 59 to pin-

connect the proximal end of the retractible gantry mast to -

the top of the boom base section 14 near the boom foot 21,
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pin 82 is welded to a plate 84 which is in turn secured by
screws 85 to a follower cup 86. The screws 85 may be
wire-locked fogether as shown at 87. = Held between the
plate 84 and the foliower cup is an annular sliding pack-
ing 88. The end of the tube 68 is recessed to accommo-
date a bushing 89 providing a sliding bearing support for
the inner end of the tube 68 within the outer tube 47.. A
relatively short stop tube 99 is secured to the end plate
54 limiting the inward movement of the tube and packing
assembly with respect to the outer tube. The structure
of the inner tube 67. within the tube 46 will ‘be exactly the
same as that shown in connection with the tubes 68 and 47.

Each of the end plates 53 and 54 is provided with-a
tapped air aperture in which are-secured a T 92 and a
fitting 93, respectively. . The T and fitting are intercon-
nected by a length of air tubidg 94 which, as seen in FIG.
4, extends along the outside of the tube 46 and across
the tubular brace 49, being-held thereto by - clamps 95,
and then along the tube 47 to the fitting 93. Secured to
the T 92 is an elbow 96 which i in turn has secured thereto
a qulck-dlsconnect coupling 97.° :

As seen in-FIGS. 1, 2 and 3, an inflation hose 98 may
be connected to such coupling. 97 and such hose extends
to a valve 99 of the three-way type, ie., open; closed,
exhaust, which is in turn connected by air tubmg 100 to -
air reservoir 10%1.  The carrier- air reservoir tanks' 101
will normally be employed to provide the air pressure
require to extend the gantry mast 22 and it will be tunder-
stood that the valve 99 may be situated in the operator s
cab 102, as shown, or may be provided on the carrier itself.
When the valve is situated in the operator’s ¢ab-102, the
line 100 w1ll normally extend through a rotary seal in the
turntable 5. If can now .be seen that the operator can
quickly supply the proximal end of the retractible gantry
mast with air under pressure, at preferably about 90
pounds per square inch, by simple -manipulation of the
valve 99, and this air pressure will be sufficient to cause .
the -outer section of the mast 69 to telescope outwardly :
of the inner section 45,

As the -air pressure forces out the upper ‘mast sectlonr
69, the operator will pay out the derricking cable 19 until
holes 165 and 106 in the inner tubes 67 and 68 are aligned
with Holes 169 and 110 in each of ‘the outer sections 46

. and 47.  Locking pins 111 may then be inserted through
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such ahgned apertures. - Such locking pins will preferably
be held in place by lock washers, cotter pins, or the like
and the gantry mast 22 is thus locked in its ¢xtended posi-

. tion. The mast will have then moved from the FIG.'1

The. transverse tubilar framing member 48 at the dis-

tal ends of the tubes 46 and 47 extends between collars
" 61 and 62 which enclose the upper ends of such tubes.
Secured to the ends of the collars by screws 63 are lock
rings 64 and 65 which retain annular seals 66 surrounding
the exterior of tubes 67 and 68 of the upper movable sec-
tion' 69 of the retractible gantry mast. The retaining

rings 64 and 65 retain not only the seals 68, but bushings

70 between each retaining ring and the end of the outer
tubular members 46 and 47.
a sliding bearmg for the inner tubular members 67 and
68 within the outer tubular members 46 and 47.

The upper or movable section 69: of the retractible,

gantry mast comprises essentially the inner tubular mem-
bers 67 and 68 which are joined together by a tubular
cross brace-72- connecting angularly inwardly directed
- portions 73 and 74 of such tubes 67 and 68§ respectively.
The outer more closely spaced distal ends of the tubes 67

The bushings then provide.

60

out,
~the gantry mast and boom to the working posmon The
valve 99 may- then be turned to exhaust the air within -

to the FIG. 2 position as the derricking cable 19 is payed
The derricking cable can now be operated to raise

the tubes 46 and 47 to atmosphere and the hose 98 may be

. disconnected from the couplmg 97.

65
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To place the booms 13 in a travel posmon this is ac-
complished simply by lowering the boom 13 to a horizon-
tal position on suppoits or with the boom peak 25 resting
on the ground G. This can be done over the side or rear
of the carrier. The operator then slacks off on the der-
ricking cable 19 until the mast 22 rests on the boom and
the pendants and cables are slack. The hose 98 is then
connected to the coupling 97, the valve 99 being closed.

The operator then removes both locking pins 111 and

. commences to pay in the derricking line 19. The force

75

of the derricking line will then telescope or retract the
upper- mast section 69 into the lower mast section 45.
When the derricking cables become taut, the operator
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then may set valve 99 either to return air to the reservoir
161-or to exhaust air to atmosphere. Continued reeling
in of the derricking cable 19 will not orly retraCt the
upper ‘mast section, but will also take up the slack in'the
pendants 24, "When such slack  is taken up, the boom
will then be ‘picked up and at the proper helght ‘may-be
swung to travel posmon adjacent the carrier cab as .seen
in'FIG,. 1. When in sich: travel position, the’ retracted
mast 22, as seen in FIG. 1, will not project above the nor-
mal height of the boom and crane superstructure to con-
- ;stitute’ an'obstruction for highway travel,. The’ inflation
hose. 98 canthen be removed and the crane is’ ready for

[ highway travel.

If it -is-desired to travel w1th the ‘base sectlon of the
boom only, the boom can' be lowered to supports or the
'ground. as’ in'the precedinig procedure. The" derricking

6

cation ‘of Erwin -C. Brekelbaum et al;, “entitled “Crane,” '

* Serial No. 211,282; filed July 20, 1962 for a disclosure
-of such tower boom adapter.’

Thls will require a cor-

« responding shifting of ‘the ‘position of the trunnions 39

and 40 on the mast structure 22 so that the boom stop

.- tips 32 and 33 will contact the back stops-31 of the

10
may be adjusted with respect to the pivot .23 and thus .
“with respect to the boom foot pivot 12 properly to cause: -

15

“cable 19 s ‘payed out to lower the fully extended and -

locked mast structure to-.rest on top of the boom: base
" section. ~ Supports 114 on:hubs 61 and 62 are provided.
The ' operator:
‘will then remove all of the top sections: of the boom and.
. The operator-may-. then
~insert an erecting ‘pin-through lifting. eyes 115 on' the

properly to.space the ‘mast: and:boom..
“.the appurtenant bom pendants

base boom section and through apertures in the distal

.. ends of hnks 116 on- the harness 21 at, the distal end of

“the’ mast .22. “The" mast’in -its” extended position " will
then be. pin- -locked to. the base: boom section 14 and the
‘operator miay employ ‘the “derricking cable 19 to Taise

20

‘A-frame.
‘be in' the ‘outermost aperture 137 when the boom is

For example, the boom stop pivot point may

hinged on a tower boom adapter. In any event, the lo-
cation of the boom stopguides or trunnions 39 and 40

the boom stops to engage the back stops 31 as the boom
is ‘elevated. :

As seen in° FIG. 8, each of the boom stops 34. and
35.is comprised, of inner and: outer telescoping tubular
members with.a’ sprmg 149 - being ‘interposed between -
the end 141" of ‘thé -inner member 38 and an annular
block or plug 142 within the outer memiber 37.: Screws

“143 may be employed to hold the block 142 longitudi-

- nally qtatio‘nary within the: outer ‘tube: 37.  Although
. only ‘one is. shown in FIG. 8,"it is pleferred that three
- be employed firmly.to hold: the “block 142 in the tube

37. The inner tube 38 is retained within the outer tube.
by means of ‘a‘rod 145 ‘which extends through and ‘is

" welded to the end 141 of the:inner tube'38. Such rod
“extends through the: spring 140 and freely through’ an

the :boom- base section’ to travel height and ‘then swmg =

‘the  assembly into ‘travel position;’ To return to opera—
-‘tion, the above steps are, of course;: reversed.

Whén the mast 22 is parallel to the boom base sectlon ;

14, the derricking cable 19 passmtT about the sheaves in
the- harness.21 wiil require’ t6" be deflected in order-to

“Clear the trahsvérse tubulat’ frammg member 48. and ‘the
o hubs 61 and 62, - For this purpose, ‘rollér mounting brack- ",
ets 120, and” 1217 are provided onthe."end ‘portions of -

:the ‘fransverse frame 72" of -the outer.mast” section 69.

30
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- Bach' of the brackets supports an elongated pin 123 which :

projects from both ends of the: brackets supporting rollers
124 on such ends.’

40
“There are: thus' four relatively small "+~
cable support rollers provided by such brackets which

= < will be-alighed with the sheaves.on the axle 77-adjacent

"the mast stipport caps 78 and 79.
A further elongated roller 126 i is mounted on bushlngs

127 in’turn mounted on shaft 128" extending between -

shaft supports 129 and 13¢ mounted on the exterior tibu-

. Aar frame-members 46 .and 47, Tespectively, of the inner
“‘mast section 45, The shaft 128 may" be held in such

-supports by screws 131 and grease ﬁttmgs 132 are pro-

.~vided to ‘lubricate 'the bushing-shaft ‘bearing: surface.”
.. The roller. 126 togsther with the four rollers 124 serve to.
o deflect the dernckmg cable 19 When the mast 22 is sub-

- stantially” horizontal.:

Brackets 135 and 136 are secured to the outside of the ‘

- Hubs 61 and 62 and pI'O]CCL longitudinally outwardly along

“the ‘outer tubular pomons 75.and 76 of-the outer mast -

section -69.." As seen ‘in FIG. 6; the séctional configura-
-tion of the brackets 135 and 136 isin the form of a chan-
nel beam  with the flanges exténding inwardly or -toward
each other. . Each channelshape bracket is’ provrded with
four equally spaced.apertures.137. as shown in’ FIG. 5.

45
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© elevation_ position.

aperture 146 in.the center of block 142. The end of

the rod.. 145 pro;e,ctmg through the aperture 146 is:

" threaded and provided with' a stop nui 148 which will. . ..
- limit the: movement of ‘the inser tube 38 with respect -
to the ‘outer tube 37’ Such-stop nut will, however, not: -

preclude the inner tube from telescopmg within the outer

‘tube against-the compression ‘of spring 140, - The prox1- .
mal”end’ of "each’ of the outer ‘tubular * members 137 s -
. ¢closed ‘and prov1ded with an’eye plats 149 twhich is then -
. connected by pins 156 to clevises 151 and 152 on.the
~top of the strap ot plate 36 mounted on ‘the top of the

oom base ‘section 14. ‘
Thus, as seen in FIGS. 1 2 and 3 the boom stopsv

: 34 and 35 will be sllde-Oulded through the ‘trunnions 39 . -
and 4¢ which are pivotéd on the mast 22 a fixed drstance

from the boom foot pivot 12 into mechanical engage-

ment with the stopper plates 31 limiting the. maximum - '

elevation of ‘the boom and, of course,. preventing the

'boom from ‘pivoting over the back of ‘the machine.

The spring Toaded tips of the:boom stops not: only

act-as .cushions absorbing undue ' shock “as the boom

reaches its posmon of maximum. elevation; but they also

provide ‘an mcreasmg resilient pressure Whrch will, of

cotirsg, be at maximum when the boom is in maximum
Also, ‘it has been found that" with
retractible” gantry” masts. and- boom stops. of ‘the type
shown herein, the center of gravity of the boom assem-

~bly miay actually move beyond the vertical plane’ of the
* pivot.-32 retammg the-boom in its maximum position of - :

. elevation  requiring an external force to pivot the cen- ...

60

- Anyone of these apertures may serve as the mounting for o

the ‘pivot pins 138 for trunnions or boom stop guides 39
and 40. Such pms may be held in place by keepers 149:
When the crane is'in ‘operation, the trutinion or-boom stop
-guides 39 and 40 will be mounted ‘2 fixed distance from
the ‘pivot 23 on'the top of the room base.séction 14,

These will sefve to guide or float the boom stops 34 and’

-.35 into_ A-frame ‘contact position at the position of maxi-
mum boom elevatlon

65
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For some cranes, however; it may. be ‘desirable to.em- " -

ploy -a tower.boom adapter and accordingly the pivot 12
for the boom.on thesuperstructure 6 may be: shifted
shghtly Reference may be had to the copendmg apph—

75

ter-of gravity back beyond the vertical plane of the"

Pivot 12. -Thus the operator may employ the compressed .

force of -the springs 140-to- assist in moving the boom
structure’in:a counterclockwise direction as seen in FIG:
3. . By rteeling in the derricking cable 19, the spring 146
will, of course, be compressed and by releasmg such der- .-
ricking cable the compressed springs will tend to prOt‘
or initially ‘move - the boom and mast assembly in a -
counterclockwise direction about the pivot 12 until the
center of gravity moves. beyond . the  vertical plane  of
the pivot. 12 Accordingly, the springs 149 not: only
serve ‘as cushions, but-also as a imeans to store enmergy
which can then be applied when the derncklng cable 19
is'released to pivot the boom structure in a counterclock-
wise direction. about the boom foot pivot 12, -

With .the present invention, it has been found that
crane capacitics can be markedly increased by means of
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a gantry and back stop assembly which can very easﬂy
be erected and lowered - by the use of the machine air
system and the operation of the derricking cable.

‘Other modes -of applying the principle of the inven-
tion may.be employed, change being made as regards
the details described, provided the features stated in any
of the following clalms or the equivalent of such be
employed. ‘

We, . therefore, particularly pomt out and distinctly
claim ds our invention:

1. In combination, a frame, a boom pivoted to sa1d
frame for vertical swinging movement about a horizontal
axis, a fluid pressure retractible and extensible gantry
mast pivoially connected to said boom, hoisting means
connected to the peak of said mast for vértically swing-
ing said mast and thus-said boom, and a source of air
under pressure connected to said mast to extend said
mast and whereby said hoisting means is adapted for
retracting said mast thereby renewing said source of air
under pressure.

2. The combination of claim I in which said mast
comprises telescoping inner and cuter sections with slid-
ing seal means interconnecting said inner and outer sec-
tions, and valve means connecting said source of “air to
said outer mast section, whereby opening of said valve
means. will supply air undef pressure to said outér sec-

3,187 906

8
are provided in said mast for lockmg such ' in 1ts ex-
tended position.

7. In combination, a frame, a boom plvoted to sa1d
frame for vertical swinging movement about a horizontal
axis, a mast pivotally connected to said boom, a trun-
nion mounted on said mast a fixed distance from such
mast-boom pivot, pendants' interconnecting the peak of
said mast and the peak of said boom, hoisting means

. connected to the peak of said mast for vertically swing--
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ing.said mast and thus said boom, a stop member con-:
nected to_said boom and slide guided by said.trunnion,
said stop member comprising two elongated tubular mem~ -
bers telescoped one within  the other and a compres- .

sion spring interposed bétween and connected to. said’
tubular members resiliently urging said inner - tubular.
member to maximum. extended posmon said stop mem-'
ber engaging said franmie. and compressing said - spring
on maximum elevatlon ‘of said boom, said mast 1nc1ud-’
ing telescoping inner and outer sections, a source of air
under pressure for extendmg said mast, valve means
connectmg said ‘source of. air to -said outer mast. sec- -
tion, ‘and sliding seal’ means interconnecfing said’ innet:

- and outer mast sections, whereby opening of said valve

25

tion to force said inner sect1on lonigitudinally outwardly -

thereof.

" 3, The combihation of claim 2 in which said inner
~ section of said mast is closed by an end:plate, a fol-
" lower cup is secured to said end plate, and an annular

packmg means is pos1t10ned between said ‘erid plate and
- gaid follower cup:

. 4. The combination of clalrn 3 in which said end plate - ¢

is provided with aii air aperture, a coupling is dttached

mearis: will supply air under pressure to said outer sec-- ‘

tion to force said inner section longltudmally outwardly -
thereof and whereby said - h01st1ng means_is adapted for-

" retracting said mast thereby renewing sa1d source of alr_ :
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to said aperture, and an air hose isconnected to said °

couphng to supply air to said valve means.

" 5. The combination of ¢laim 2 in which said valve
means is adapted to supply air for' extending said -mast,
to return air to said air source and to exhaust air to the
atmosphere,

© 6, The combmatlon of clalm Z.in whlch locking | means

- under pressure.
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