2,980,263
4 Sheets~Sheet 1

H. J. TROCHE ETAL
DERRICK

April 18, 1961
Filed Oct. 16, 1959

|
e I3
o
~—11
g i _ ¥i
wu\.ﬁ | MZe —L——
K i nv\.
V. A D 0 e

B

5 L9€ 27
or 1o} “veep

©j2

2l

9

INVENTORS

Herman J. TROCHE ano
George H. EckELS

¥ ;ﬁ%m

s
ys

&

Tewze, [rouer, Shun
ATTORN

BY



April 18, 1961 H. J. TROCHE ETAL 2,980,263
DERRICK
Filed Oct. 16, 1959 4 Sheets-Sheet 2
/Io 49 ‘3,6°'
i
18
/ —
46
A 6t
2 50
23 !
/7 —
e 34
/ T
40 36
io C
. ES
ﬁ/ 20
;
16 12
44, 8
27\ 50
23
_ 22
{6a 4_4 ) 2 18a
34
34
28 28a
30 30
3 31
—
1 i |
INVENTORS

E.‘I

Herman J. TROCHE awo

George H. Eexets
BY

Teane, louen | S{unza % Felyr

ATTORNEYS



April 18, 1961 H. J. TROCHE ETAL 2,980,263
DERRICK
Filed Oct. 16, 1959 4 Sheets-Sheet 3

INVENTORS
Herman J. : TROCHE ans

C_:oncr. H. Eckers

BY

7—67\!18, /{Lﬁuy., ﬂwffs*f 7;/51/1

ATTORNEYS



April 18, 1961 H. J. TROCHE ETAL 2,980,263
 DERRICK
Filed Oct. 16, 1959 4 Sheets-Sheet 4

48

' N8
§‘\5\% | ;
il
S ‘i
34 N { 4 Nit
]
N2 N

S0a
A
1/
b6
5

Z

‘z‘
g

j?

SSE

68

I3\
IAK

f
&
S

0 —=——_1lll

INVENTORS
Herman J. TROCHE ano

Georce H. Eckers
BY ,

Teare, Kramen, Starges ¥ Felpe

ATTORNEYS




United States Patent O

T 2,980,263

Patented Apr. 18, 1961

icCe

i

2,980,263
DERRICK

Herman J. Troche, Fairview Park, and George .
Eckels, Lakewsood, Ohio, assignors to Holan Corpora-
tion, Cleveland, Ohio, a corporation of Ghio
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This ‘invention relates in general to a power-operated,
portable derrick or boom of the type that may be col-
lapsed and stored on a vehicle body when not in use, and
more particularly to an improved vehicle mounted der-
rick adapted to swing in a generally vertical plane from a
carried or inactive position on the vehicle through an arc
to various work or load carrying positions.

Power-operated portable booms are conventional equip-
ment on many types of wheeled utility vehicles, and are
adapted to handle various types of loads. This invention
is concerned primarily with the type of portable boom or
derrick that is an imtegral part of the wheeled vehicle,
and may be collapsed on the vehicle body in overlying
self-storing relation therewith when not in use, and which
may be moved through an arc of movement in excess of
180 degrees, and which has optimum leverage character-
jstics during its full range of movement, and especially
during the load carrying portion of the derrick’s arc of
movement, '

Accordingly, it is an object of this inveation to provide
an improved power-operatéd derrick or boom particularly
adapted for mounting on a vehicle.

Another object of the invention is to provide a derrick
or boom of the latter type which is mounted for move-
ment from am inactive carried position on the vehicle
through an arc to various work positions, and wherein a
single fluid powered ram is utilized to so actuate the der-
rick, and wherein a novel structural arrangement is pro-
vided to give optimum leverage characteristics of the ram
force to the derrick and throughout the latter’s full range
of movement. ‘

A still further object of the invention is to provide a
derrick or boom of the latter mentioned type which is
movable in a generally vertical plane through an arc in
excess of 180°, and wherein the fluid powered ram pulls
the derrick upwardly:from its inactive or carried posi-
tion and moves it to its various work positions.

Other objects and advantages of the invention will be
apparent from the following description taken in comnjunc-
tion with the accompanying drawings wherein:- :

Fig. 1 is a side elevational view of the derrick of the
invention mounted on a utility-type of vehicle; in full lines
an erected load carrying position of the derrick is illus-
trated, and in dot-dash lines the folded or inactive carried
position of the derrick is shown, while in broken-dashed
lines varjous other load carrying positions of the derrick
are illustrated. o

Fig. 2 is a top-plan view of the vehicle mounted der-
rick llustrated in Fig. 1, with the derrick being shown in
sts inactive or collapsed position. .

Fig. 3 is a rear end, clevational view of the vehicle
mounted derrick showing the. same in an erected condi-
tion substantially corresponding to that illustrated in full
lines in Fig. 1. .

Fig. 4 is a perspective view of the vehicle mounted
derrick arrangement illustrated in the above mentioned
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Fig. 5 is an enlarged broken sectional view of the re-
ciprocal motor unit used to actuate the boom or derrick,

Referring now again to the drawings, there is shown
a wheeled utility type vehicle 10 having a truck body
forming a base 11 on which the portable derrick or boom
12 of the invention is hinged, as at 14, for swinging
movement in a generally vertical plane. :

The derrick 12, in the embodiment illustrated, is in the
form of an A-frame having a pair of side legs 16 and 18
(Figs. 2 and 3), which converge at their upper ends to-
ward a common apex 2¢. A sheave 21 may be rotatably
mounted at apex 20 for receiving winch line 21a opera-
tively - connected to preferably - power operated . winch
mechanism 21b mounted on the vehicle and in a manner
well known in the art. The legs 16 and 18 of the der-
rick, in their preferred form, are constructed- of rectangu-
lar metal sections, to provide a light-weight derrick frame
having high strength characteristics. The bottom or base
portions 16a and 18a. of the legs 18 and 18 are preferably
recossed as at 22, on their rearwardly facing ends, for a
purpose to be hereinafter described. Cross member 23
extends transversely between the lower portions of legs
16 and 18, and aids to rigidify the derrick frame.

The legs 16 and 18- are pivotally mounted, in the em-
bodiment illustrated, on post structure 24, 24q disposed at
the rear end of the vehicle body 19, and a linkage erect~
ing or actuating arrangement 26 is provided, together with
a double acting, reciprocal, fluid powered motor unit or
ram 27, for moving the derrick in a generally vertical
plane and through an arc in excess of 180°.

The linkage erecting arrangement 26 takes the form of
a pair of transversely spaced arms Or links 28, 28a pivot-
ally mounted, as at 38, to brackets 31 mounted on the re-
spective post structure 24, 24a, and well below and slightly -
rearwardly of the pivotal connections 14 of the derrick
legs to the vehicle. Arms 28, 28a are connected adja-
cent their outer ends by transverse cross-member 32
pivotally joined to legs 28, 28a as at 34. Secondary arms
or links 36, 36a are pivotally connected as at 38 to the
respective arms 28, 28a, and extend upwardly therefrom
to be pivotally connected, as at 46, to the respective leg
16 or 18 of the derrick frame. As can be best seen from
Fig. 1, the aforementioned recesses 2% in the bottom por-
tions 164 and 18a of the derrick legs receive links 36,
36a therein in non-interfering relation in the collapsed
position of the derrick.

The double-acting reciprocal fluid powered motor unit
27'is pivotally secured at one end adjacent apex 20 of the
derrick frame and at its other end is secured as at 44 to
the central portion of cross-member 32.

Referring now to Fig. 1, the inactive or forwardly car-
ried position of the derrick is shown in dot-dash lines in
Fig. 1, with the derrick being disposed in a generally
horizontal position .overlying the vehicle. Support or
rest structure 46 is provided, extending upwardly from
the vehicle for supporting the free end of the derrick there-
on in the carried position thereof. It will be noted that
in the carried position, the motor unit 27 extends rear-
wardly from the free end of the derrick and along the
derrick generally intermediate the legs 16 and 18 thereof,
and preferably slightly diagonaily upwardly therefrom.
When it is desired to erect the ‘derrick to a work position,
pressurized fluid is fed for instance via distributing line
51 to the outer end of outer sleeve 49 of the extensible
motor unit 27, to thereby drive or move the sleeve 49
(Fig. 5) of the motor unit axially over the cylinder por-
tion 50, to thus pull the derrick upwardly and rearwardly
about its pivotal connections 14 to the vehicle. The motor
unit 27 will hereinafter be described in detail.

In Fig. 1, there is shown various work or load carrying
positions of the derrick, and it will be clearly seen: that
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the arc of movement thereof is in excess of 180° from
the derrick’s inactive or carried position, to its maximum
rearwardly swung work position, to thereby provide a
derrick arrangement” having great usability under varie
operating conditions. )

An important feature of the invention, is that with
the arms 28, 28a of the erecting linkage 26 being

- 2,080,263 - - o e R

disposed rearwardly of the pivotal connections 14 of -

the derrick to the vehicle, and with the . extensible
motor unit 27 disposed generally rearwardly of the
derrick” arms 16 and 18 during the load supporting
portion of the arc of movement of the derrick, such-load

10

supporting portion being substantially that illustrated in -

Fig. 1 of the drawings in full lines and in broken dashed
lines, the pivotal comnections 34 of the ram 27 to the
erecting linkage 26 are disposed at all times as great a
distance as possible from the pivotal connections 14 of

15

the derrick to the vehicle, and with such' distance from

the pivots 14 to the pivots 34 increasing as the boom or
derrick is swung rearwardly through its arc to its various
work positions. ~ Such an arrangement provides for opti-
mum application of effective force by the extensible motor
unit 27 to the- derrick to move the latter and especially
during the load supporting portion of the derrick’s arc
of movement, and yet provides for the convenient storage
of the derrick in overlying relation over the vehicle and
out of interfering or rearwardly projecting relation with
respect. to the vehicle and as can be most clearly seen
from Fig, 2 of the drawings. It will be seen that links
36, 36a coacting between derrick legs 16 and 18 and links
28, 28a cause rearward pivotal movement of links 28, 284
about their pivotal connections 36 to the vehicle, and thus
movement of connections 34 away from derrick pivots 14
to thereby increase the effective force applied to the
derrick by motor unit 27 during rearward swinging move-
ment of the derrick from its carried position to load
carrying position, and throughout the operating range of
the derrick. Furthermore, it will be seen that the dis-
tance between pivots 34 and 14 is greatest when the boom
12 is in its rearwardmost and lowermost positions, thus
providing optimum effective force from the motor unit
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27 for actuating the derrick when the latter’s power needs .

are the greatest.

To collapse the derrick and return it to its carried
-position, or to swing it forwardly about the pivots 14 to
change its work position in its load supporting portion
of its arc of movement, pressurized fluid is fed as for
instance via distributing line 48 to the inner end of the
cylinder 50 of extensible motor unit 27 to cause outward
movement of the piston rod 38a (Fig. 5) with respect to
the cylinder 50 to thereby cause outward axial movement
of sleeve 49 with respect to cylinder portion 50 and pivot
the derrick arms 16 and 18 about their pivotal connec-
tions 14 to the vehicle, while arms 28, 28a are swung
counterclockwise, as viewed in Fig. 1, by the link arms
36, 36a, to thereby move the arms 28, 28a to their gen-
erally vertically extending non-rearwardly projecting stor-
age position when  the derrick arrives at its generally
horizontal carried or storage position on the vehicle.

Referring now to Fig. 5, which shows a lengthwise
cross section of the reciprocal motor unit 27, it will be
seen that the piston rod 58« and associated piston head
portion 505, are secured as at 60 to the outer sleeve 49
of the motor unit, such outer sleeve being adapted to
telescope over cylinder portion 5¢. In the embodiment
illustrated sheave head 21 is connected to the sleeve por-
tion 49 of the motor unit, as by means of pin 61 (Fig, 2).

Fluid pressure is fed via line 51 into the hollow piston
rod 50a and passes from the piston rod via ports 62 into
actuating contact with the piston 565, to thus slide outer
sleeve 49 telescopically over cylinder 58, to thereby Cause
shortening of the motor unit and erection of the derrick.
Bearing portion 64 is provided on sleeve 49 to facilitate
axial movement thereof with respect to cylinder 50, and
stop 66 is provided on the piston rod 50a for engagement
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4
with head portion 68 of cylinder 50, to positively limit
the extension of the motor unit. Extension of the motor
unit is accomplished, as aforementioned, by feeding pres-
surized fiuid via feed line 48, where it passes through
passage 70 in end plug 72 into actuating contact with
piston head 50b, to thereby. move sleeve 49 axially out-
wardly with respect to cylinder 58, while draining fluid
from cylinder 59 via line 51.

. The motor unit 27 may be supplied with pressurized
fluid from a pump and reservoir mounted on the vehicle
body and driven as by means of a separate power unit,
or operatively coupled to the engine of the vehicle, in a
manner well known to those skilled in the art. Conven-
tional valving means may be provided to selectively con-
trol the flow of pressurized fluid from the pump to the
motor unit 27 in the conventional well known manner.

From the foregoing description and accompanying
drawings it will be seen that the invention provides an
improved portable-type -derrick or boom operated by
means of a single extensible motor unit and wherein the
derrick or boom is movable in a generally vertical plane
from a collapsed or carried position on the vehicle to
load supporting positions and vice versa, and with the
arc of derrick movement being in excess of 180°, and
with the derrick or boom erecting arrangement providing
for optimum application of leverage force by the motor
unit to actuate the derrick throughout its range of move-
ment and especially during the load supporting portion of
the derrick’s arc of movement.

The terms and expressions which have been used are
used as terms of description and not of limitation and
there is no intention in the use of such terms and ex-
pressions of excluding any equivalents of any of the
features shown and described or portions thereof, but it
is recognized that various modifications are possible with-
in the scope of the invention claimed.

We claim: :

1. In a portable boom pivotally mounted at one end
on a support for swinging movement in a generally ver-
tical plane from forward storage position to rearward
load supporting position, fluid powered reciprocal means
pivotally connected adjacent one end thercof to the
boom outwardly therealong from the pivotal connec-
tion of the boom to the support, linkage means pivotally
connected to the support and downwardly from the piv-
otal connection of said boom to the support, said link-
age means being disposed generally rearwardly of said
pivotal connection of said boom to the support, the other
end of said reciprocal means being pivotally connected
to said linkage means outwardly therealong from the
pivotal connection of said linkage means to said support,
and other linkage means extending between said first
linkage means and said boom and being pivotally con~
nected thereto, the axis of the pivotal connection of said
other linkage means to said boom being disposed above
a horizontal plane passing through the axis of the pivotal
connection of said other linkage means to said first link-
age means, throughout the range of movement of said
boom, said other linkage means operating to pivot said
first linkage means and said reciprocal means outwardly
and rearwardly away from the pivotal connection of said
boom to said support, upon actuation of said reciprocal
means t6 move said boom from its storage position to
load supporting position. ]

2. A portable boom in accordance with claim 1 where-
in. the pivotal connection between said other linkage
means and said first linkage means is disposed inter-
mediate the pivotal connection of said first linkage means
to said support and the pivotal connection of said recip-
rocal means to said first linkage means.

3. A portable boom in accordance with claim 1 where-
in the distance between the pivotal connection of said
first linkage means to said support and the pivotal con-
nection of said reciprocal means to said first linkage
means is greater than the difference in elevation be:
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tween the pivotal connection of said first linkage means
to said support and the pivotal connection of said boom
to the support.

4, Tn a portable boom pivotally mounted at. one end
on a support for swinging movement in a generally ver-
tical plane and adapted to extend generally horizontally
over the support when in & storage
being adapted to be swung rearwardly with respect to
such storage position to various load carrying positions,
reciprocal double acting fluid powered motor means piv-
otally coupled at one end
rearwardly therealong in generally diverging relation
therewith to a point disposed rearwardly of the pivotal
connection of said boom to the support when said boom
is in said storage position, linkage means extending be-
tween the rearward end of said motor means and a piv-
otal connection on said support and being pivotally con-
nected thereto, said last mentioned pivotal connection
on said support being disposed . below the elevation of
the pivotal connection of said boom to said support, and
connecting means extending between. said linkage means
and said boom and being pivotally connected thereto,
the axis of the pivotal connection of said connecting
means to said boom being disposed above a horizontal
plane passing through the axis of the pivotal connection
of said connecting means to said linkage means, through-
out the range of movement of said boom, said connect-
ing means operating to pivot said linkage means rear-
wardly away from the pivotal connection of said boom
to said support upon actuation of said motor means to
move said boom from its storage position to load sup-
porting position, and pivoting said motor means out-
wardly about its pivotal connection to said boom and
away from the pivotal connection of said boom to the
support. : :

5. In a portable boom mounted at one end on a sup-
port for swinging movement in a generally vertical plane
from a generally horizontal storage position overlying
the support to a load supporting position wherein - the
boom projects rearwardly of the support, reciprocable
fluid powered motor means pivotally connected at one
end to said boom adjacent the free end thereof, linkage

means pivotally connected adjacent one end thereof to.

the support, said last mentioned pivotal connection being
disposed downwardly from the pivotal connection of
said boom to said support, said linkage means being dis-
posed generally rearwardly of the pivotal connection of
said boom to the support, the other end of said linkage
means being pivotally coupled to the other end. of said
motor means, and other linkage means extending be-
tween said first linkage means and said boom and being
pivotally connected thereto, the axis of the pivotal con-
nection of said other linkage means to said boom being
disposed above a horizontal plane passing through the
axis of the pivotal connection of said other linkage
means to said first linkage means, throughout the range
of movement of said boom, said other linkage means
operating to pivot said first linkage means and said motor
means outwardly and rearwardly away from the pivotal
connection of said boom to said support, upon actuation
of said motor means to swing said boom rearwardly
about its pivotal connection to the support.

6. In a portable boom having two converging legs
connected at one end thereof for operatively supporting
a sheave, each of said legs being pivotally mounted at
its other end on a support for swinging movement of
the boom in a generally vertical plane from forward
storage position to rearward load supporting position,
a double acting reciprocal hydraulic motor unit pivotally
connected adjacent one end to said boom adjacent the
free end thereof and extending generally centrally along
said boom toward the anchored end thereof, a pair of
spaced links pivotally connected to said support down-
wardly from the pivotal connections of said legs to said

-
-

to said boom and extending.

position thereon and
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support, each of said links being associated with a re~
spective one of said legs and being adapted for swing-
ing movement in a plane ‘parallel to the first mentioned:
plane, said links being disposed generally rearwardly of
the pivotal connections of said legs to the support, means
pivotally connecting. the other end of said motor unit to
gaid links outwardly therealong from the pivotal connec-
tions of said links to thé support, and other connecting
means extending between a respective leg and link and
being: pivotally conmnected to the latter, the axis of the
pivotal connection of said other connecting means to
said boom being disposed above a horizontal plane pass-
ing through the axis of the pivotal connection of said

. other connecting means to the respective link, through-

out ‘the range of movement of said boom, said other
connecting means operating to pivot said links and said
motor unit outwardly -and rearwardly away from the
pivotal conmections- of said legs to said support, upon
actuation of said motor unit to move said boom from
storage position to load supporting position.

7. A portable boom in accordance with claim 6 where-
in each of said legs has a recess in the rearwardly facing
side thereof, said other connecting means being adapted
for receipt in the recess in the respective leg when said
boom is in storage position.

3. In a portable beom pivotally mounted at one end
on 2 support for swinging movement in a generally ver-
tical plane and being adapted to extend generally hori-
zontally over the support when in a storage position
and being adapted to be swung rearwardly with respect
to such storage position to various load carrying posi-
tions, reciprocal hydraulic motor means pivotally con-
nected at one end to said boom and extending rearwardly
therealong and diagonally upwardly therefrom when
said boom is in said storage position, linkage means piv-
otally connected to said support and extending out-
wardly therefrom, said. last mentioned pivotal connec-
tion being disposed below the pivotal connection of said

boom to the support, said linkage means being disposed
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generally rearwardly of the pivotal connection of said
boom to said support and extending above said last men-
tioned pivotal connection in-said storage position of said
boom, the other end of said motor means being pivot-
ally connected to-said linkage means outwardly there-
along from the pivotal connection of said linkage means
to said support, said pivotal connection of said motor
means to said linkage means being disposed above the
pivotal connection of said boom to. said support. when
said boom is in- said storage position, and connecting
means extending between. said boom -and. said: linkage
means and being pivotally connected thereto, the piv~
otal connection of said connecting means to said linkage
means being disposed intermediate the pivotal connec-
tion of said motor means to said linkage means and the
pivotal connection of said linkage means to said support,
the axis of the. pivotal connection of said connecting
means to said boom being disposed above a horizontal
plane passing through the axis of the pivotal connec-
tion of said counnecting means to said linkage means,
throughout the range of movement of said boom, said
connecting means operating to pivot said linkage means
rearwardly away from the pivotal connection of said
boom to.said support upon actuation of said motor means
to move said boom from said storage position to a load
carrying position and pivoting said motor means out-
wardly about its pivotal connection to said boom and
away from the pivotal connection of said boom: to'the
supporf.

9. A portable boom in accordance with claim 8 where-
in’ the pivotal connection of said linkage means to the
support is disposed rearwardly of the pivotal connection
of said boom to the support.

10. A portable boom in accordance with claim 8
wherein the distance between the pivotal connection of

i
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said linkage means to said support and the pivotal con-

nection of said connecting means to said linkage means

is substantially the same as the distance between the®

pivotal connections of said connecting means to said
boom and to said linkage means.

11. In-a portable boom having two converging legs
connected at one end thereof for opératively supporting
a sheave, each of said legs being pivotally mounted as
its other end on a generally horizontal axis on a support
for swinging movement in a generally vertical plane and
being adapted to extend gemerally horizontally over the

support when in a storage position thereon and being -

adapted to be swung rearwardly with respect to such

10

storage position to various load carrying positions, a -

“double acting reciprocal hydraulic motor unit pivotally
connected at one end thereof to said boom adjacent the
convergence of said legs and extending rearwardly there-
along and diagonally upwardly therefrom when said
boom is in said storage position, a pair of spaced links
pivotally connected to said support in downwardly spaced
relation to the pivotal connections of said legs to the
support, each of said links being associated with a re-
spective one of said legs and being adapted for swing-
ing movement in a plane parallel to the plane of move-
ment of the respective leg, said links being disposed gen-
erally rearwardly of the pivotal connections of said legs
to said support, means pivotally connecting the other
end of said motor unit to both of said links ocutwardly
therealong from the pivotal connections of said links to
the support, the pivotal connection of said motor vnit to
said links being disposed above the pivotal connections
of said legs to said support when said boom is in said
storage ‘position, and connecting means extending be-
tween a respective leg and link and being pivotally con-

ected thereto, the pivotal connection of said connecting -

means to the respective link being disposed intermediate

the pivotal connection of $aid motor unit to such lnk

and the pivotal connection of the latter to said support,
the axes of the pivotal connections of said connecting
means to said boom being disposed above a_horizontal
plane passing through the axes of the pivotal connec-

tions of said connecting means to the respective of said

links, throughout the range of movement of said boom,

said connecting means operating to pivot said links rear-

wardly away from the pivotal connections of said legs
to said support upon actuation of said motor unit to
move said boom from its storage position to load sup-
porting position and pivoting said motor unit outwardly
about its pivotal connection to said boom and rearwardly
away from the pivotal connections of said boom to the
support.
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12. The combination comprising a wheeled vehicle, a:

boom pivotally mounted at oné end thereof on one end
of the vehicle for rearward swinging movement in a gen-
erally vertical plane from a generally horizontal storage
position wherein the boom overlies the vehicle to various
load supporting positions wherein said boom projects gen-
erally outwardly from said one end of said vehicle, a
double acting fluid powered motor unit pivotally con-
nected at one end thereof to said boom outwardly there-
along from the pivotal connection of said boom to said
vehicle, linkage means pivotally connected to said one end
of said vehicle and substantially vertically downwardly
from the pivotal connection of said boom to said vehicle,
said linkage means being disposed generally rearwardly
of said pivotal connection of said boom to said vehicle
and extending generally vertically upwardly from its piv-
otal connection with the vehicle to a point above the piv-
otal connection of said boom to said vehicle when said
boom is in said storage position, the other end of said

motor - tnit being pivotally connected to said linkage

means above the pivotal connection of said boom to the
vehicle, and other linkage means extending between said
first linkage means and said boom and being pivotally
connected thereto, the pivotal connection of said other

linkage means to said first linkage means being disposed

intermediate the pivotal connection of said motor unit

to said first linkage means and the pivotal connection of

the latter to said vehicle, and the pivotal connection of

said other linkage means to said boom being disposed’

outwardly therealong from the pivotal connection of said

boom to said vehicle, the axis of the pivotal connection’
of said other linkage means to said boom being disposed’
- above 2 horizontal plane passing through the axis of the

pivotal connection of said other linkage means to said
first linkage means, throughout the range of movement
of said boom, said other linkage means operating to pivot
said first linkage means rearwardly away from the piv-

otal connection of said boom to said vehicle upon actua-

tion of said motor unit to move said boom from its stor-
age position to load supporting position, and pivoting

said motor unit outwardly about its pivotal connection’
to said boom and rearwardly away from the pivotal con-

nection of said boom to the vehicle.
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