
I 

United States Patent [151 3,666,125 
Gano et al. [451 May 30, 1972 

[54] BOOM ASSEMBLY 3,214,033 10/1965 Nilsson ......................... ..214/010. 11 

[72] Inventors: #hn :Zfl (imlwgpaglhw' Schla?y’ both of Primary Examiner-Robert G. Sheridan 
ew la ep 18’ 10 Assistant Examiner—.lerold M. Forsberg 

[73] Assignee: The Warner & Swasey Company, Cleve- Attorney-hunt and TaIOlli 
land, Ohio 

. [57] ABSTRACT [22] Filed: Sept. 10, 1970 

1211 Appl. No.: 70,954 

[52] US. Cl ........................................... .. ...2l4/141 
[51 ] Int. Cl. ......................................................... ..E02f 3/00 
[58] Fieldofsearch .................. ..214/138, 138 B, 138 C, 141 

[56] References Cited 

UNITED STATES PATENTS 

3,329,291 7/1967 Przybylski ............................ ..214/141 
3,322,206 5/1967 Gernhardt. .212/55 X 
3,470,980 10/1969 Irwin ............................... ..l82/2 
3,478,894 11/1969 Stau?‘er ........................... ..214/141 X 

.02 

An extendable boom assembly includes a plurality of longitu 
dinally extending guide walls which de?ne channels for receiv 
ing loops or bends in ?exible conduits. Upon extension of the 
boom assembly, the loops move outwardly along the channels 
into engagement with rollers of a biasing assembly. The bias 
ing assembly tensions the ?exible conduits during continued 
extension of the boom assembly. The biasing assembly also in 
itiates inward movement of the loops along the channels in a 
predetermined manner when the boom assembly is retracted. 
Structural frame members of the boom assembly are con 
nected with the ?exible conduits and conduct ?uid under 
pressure from the ?exible conduits to a device mounted on an 
outer end portion of the boom assembly. 

16 Claims, 9 Drawing Figures 
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BOOM ASSEMBLY 
This invention relates generally to an extendable boom as 

sembly, and more particularly, to a new and improved system 
for supplying power to an apparatus mounted on the boom as 
sembly. 
A known boom assembly includes inner and outer boom 

sections which are mounted in a telescopic relationship with 
each other. Relatively long, ?exible hoses are utilized to 
supply ?uid under pressure to an apparatus for operating a 
tool on the outer section of the boom assembly. When the 
boom assembly is extended and retracted, these long hoses 
may be ?exed or moved sidewardly so that they rub against 
the sections of the boom assembly and become worn or 
abraded. In fact, the ?exible hoses may move to such an extent 
relative to the boom sections that they are kinked or pinched 
between the boom sections. 
Of course, the operating life of the ?exible hoses is 

decreased by any abrading, kinking or pinching of the hoses 
which may occur as the boom assembly is extended or 
retracted. Replacement of these hoses can be a relatively dif 
ficult and time consuming task. The difficulty encountered in 
replacing the hoses is increased if the hoses are located within 
the sections of the boom assembly where they are protected 
against engagement with external objects. 

Accordingly, it is an object of this invention to provide a 
new and improved boom assembly wherein ?exible conduits 
for conducting power between movable sections of the boom 
assembly are protected by a guide arrangement which main 
tains the ?exible conduits in a predetermined relationship with 
the sections of the boom assembly as it is extended and 
retracted. 
Another object of this invention is to provide a new and im 

proved boom assembly which includes a guide arrangement 
for guiding movement of a ?exible loop formed in a conduit 
along a predetermined path and a biasing means for applying a 
biasing force to the loop as it is moved along at least a portion 
of this path during relative movement between sections of the 
boom assembly. 
Another object of this invention is to provide a new and im 

proved boom assembly which includes a plurality of sections 
which are movable relative to each other, an apparatus 
mounted on one of the boom sections being supplied with 
energy conducted through a ?exible conduit having a loop 
formed therein in such a manner that the loop is displaced 
along the ?exible conduit upon relative movement between 
the boom section, and wherein the loop moves along a chan 
nel formed by a guide arrangement as the boom sections are 
moved relative to each other, the loop being engaged by a 
biasing assembly to tension the ?exible conduit and to urge 
the loop in a predetermined direction along the channel dur 
ing at least a portion of the relative movement between the 
boom sections. 
Another object of this invention is to provide a new and im 

proved boom assembly having a pair of relatively movable sec 
tions with a conduit means for conducting energy to an ap 
paratus on one of the sections, this conduit means includes a 
?exible portion having a loop formed therein between an 
outer leg which is connected with one of the boom sections 
and an inner leg which is connected with the other boom sec 
tion and wherein the boom assembly includes a biasing means 
which is operable to tension at least the inner leg of the ?exi 
ble conduit means to maintain it in a predetermined relation 
ship relative to the boom sections when the inner leg is rela 
tively long, this biasing means being ineffective to apply a 
force to the loop when the inner leg is relatively short. 
Another object of the present invention is to provide a new 

and improved boom assembly having a section which is mova 
ble relative to a base and a ?uid operated device which is sup 
ported on the boom section and is connected in ?uid commu 
nication with a source of ?uid on the base by a ?uid conduit 
means and wherein this ?uid conduit means includes a hollow 
structural member of the boom section. 
These and other objects and features of the invention will 

become more apparent upon a consideration of the following 
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2 
description taken in connection with the accompanying 
drawings where: 

FIG. 1 is a general illustration of a vehicle having a boom as 
sembly constructed in accordance with the present invention; 

FIG. 2 is a fragmentary elevational view depicting the rela 
tionship between inner and outer boom sections and a cradle 
or base for mounting these boom sections on the vehicle of 
FIG. 1; 

FIG. 3 is a sectional view, taken generally along the line 3 
3 of FIG. 2, further illustrating the relationship between the 
inner and outer boom sections; 

FIG. 4 is a sectional view, taken generally along the line 4 
4 of FIG. 2, illustrating the relationship between a hose trough 
for receiving ?exible conduits and the boom sections; 

FIG. 5 is a schematic sectional view, illustrating the rela~ 
tionship between one of the ?exible conduits and the boom 
sections when the boom assembly of FIG. 1 is in a retracted 
condition; 

FIG. 6 is a sectional view, generally similar to FIG. 5, illus 
trating the relationship between the ?exible conduit and the 
boom sections when the boom assembly is partially extended 
and the ?exible conduit is engaged by a biasing assembly; 

FIG. 7 is a schematic sectional view, generally similar to 
FIG. 6, illustrating the boom assembly in an extended condi 
tion in which the biasing assembly applies a tensioning force to 
the ?exible conduit; 

FIG. 8 is a schematic illustration depicting the relationship 
between an apparatus for operating a tool and the inner boom 
section; and 

FIG. 9 is an enlarged illustration of the hose trough of FIG. 
4. 
The present invention provides a new and improved boom 

assembly having a conduit positioning apparatus for maintain 
ing ?exible conduits in a predetermined relationship with tele 
scopically disposed boom sections to prevent the ?exible con 
duit from being abraded, kinked or pinched during relative 
movement between the boom sections. Although ‘a boom as 
sembly 10 constructed in accordance with the present inven 
tion can be used in many different environments, the boom as 
sembly is illustrated in FIG. 1 in association with a vehicle 12. 
The vehicle 12 includes a rotatable platform 14 which sup 
ports the boom assembly 10 for rotational movement relative 
to a frame 16 of the vehicle. 
When the vehicle 12 is being driven over-the-road to a work 

location, an operator drives the vehicle from a cab 20 
mounted on a forward portion of the frame 16. Once the vehi 
cle 12 has been driven to a work location, the operator con 
trols the boom assembly 10 from an operator’s cab 22 on the 
rotatable platform 14. An engine 24 is mounted on the rotata 
ble platform 14 and, in the illustrated embodiment of the in 
vention, drives a pump (not shown) to provide hydraulic ?uid 
under pressure to effect operation of the boom assembly 10. 
The boom assembly 10 includes inner and outer sections 28 

and 30 (see FIGS. 2 and 3) which are disposed in a telescopic 
relationship with each other. The outer boom section 30 is 
mounted on a cradle or sleeve member 34 which is pivotally 
connected at 36 (FIG. 2) with the platform 14 of the vehicle 
12. The cradle or base 34 is pivoted relative to the platfonn 14 
by extending and retracting a piston and cylinder assembly 40 
to thereby enable work operations to be performed in the 
manner disclosed in US. Pat. No. 3,329,291 to Przybylski. Of 
course, other mounting arrangements could be utilized to 
mount the boom assembly 10 on a base other than the vehicle 
12. 

The boom assembly 10 is extended and retracted by effect 
ing relative movement between the telescopically disposed 
inner and outer boom sections 28 and 30. Accordingly, a 
piston and cylinder assembly 38 (see FIGS. 5 through 7) is ex 
tendable to move the inner boom section 28 axially outwardly 
relative to the outer boom section 30 to thereby extend the 
boom assembly 10. Similarly, the piston and cylinder assembly 
38 is retractable to move the inner boom section 28 inwardly 
from the extended position of FIG. 7 to the retracted position 
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of FIG. 5. The inner boom section 28 is supported for this 
movement relative to the outer boom section 30 by inner rol 
lers 42 which are rotatably mounted on the inner boom sec 
tion 28 (FIG. 4) and are disposed in rolling engagement with 
longitudinally extending frame members 46 of the outer boom 
section 30. The inner boom section 28 is further supported by 
outer rollers 48 (FIG. 8) which are rotatably mounted on an 
outer end portion of the outer boom section 30 and are 
disposed in rolling engagement with tubular frame members 
50 of the inner boom section. 
The piston and cylinder assembly 38 is extended and 

retracted under the in?uence of hydraulic ?uid supplied by a 
pump (not shown) driven by the motor 24. This ?uid is con 
ducted under pressure through conduits 54 mounted on the 
cradle 34 (FIG. 2) to a hollow piston rod 58 of the piston and 
cylinder assembly 38 (see FIGS. 4-7). The hydraulic ?uid is 
then conducted to a cylinder 60 of the piston and cylinder as 
sembly 38 to extend and retract the boom assembly 10 in a 
known manner. 

' A suitable tool 64 is mounted on an outer end portion of the 
inner boom section 28 (see FIG. 8). A power apparatus or 
device 66 is mounted on the inner boom section 28 and is 
operable to e?‘ect pivotal movement of the tool 64 about a 
connection 68. In the illustrated embodiment of the invention, 
the power device 66 includes a ?uid motor or piston and 
cylinder assembly 70. The piston and cylinder assembly 70 is 
extended under the in?uence of high pressure hydraulic ?uid 
to actuate a linkage 72 and pivot the tool 64 in a clockwise 
direction as viewed in FIG. 8. Similarly, the piston and 
cylinder assembly 70 is retracted to pivot the tool 64 in a 
counterclockwise direction. Although the power apparatus or 
device 66 is operated by hydraulic ?uid under pressure, it is 
contemplated that high pressure air or other ?uid could be 
utilized to operate other types of power devices associated 
with the tool 64. In fact, the power apparatus 66 could, if 
desired, include an electric motor for operating a too] similar 
to the tool 64. 

Hydraulic ?uid is conducted under pressure from a pump 
mounted on the platform 14 to the power apparatus 66 by a 
?uid conduit arrangement 74. The ?uid conduit arrangement 
74 includes a pair of conduits 76 which are mounted on the 
cradle 34 (see FIG. 2). The conduits 76 extend through op 
posite side portions of the cradle (see FIG. 3) to a hose trough 
80 mounted on the cradle 34 and outer boom section 30 (one 
of the conduits 76 being shown in FIG. 5 through 7). A pair of 
?exible conduits 84 and 86 (see FIGS. 4 and 9) are associated 
with the hose trough 80 and connect the conduits 76 on the 
outer boom section 30 in ?uid communication with conduits 
on the inner boom section 28. The conduits on the inner boom 
section 28 include a pair of the hollow frame members 50 
which conduct ?uid to hoses 90 and 92 connected with the 
piston and cylinder assembly 66 (see FIG. 8). 
The hoses 84 and 86 are ?exible to enable ?uid under pres 

sure to be conducted between the relatively movable boom 
sections 28 and 30. Thus, the hose 84 (FIG. 5) includes a loop 
or bend 96 which connects an outer leg or section 98 of the 
hose in ?uid communication with an inner leg 100 of the hose. 
The outer leg 98 of the hose 84 is connected to the outer 
boom section 30 while the inner leg 100 is connected with the 
inner boom section 28. Therefore, when the boom assembly 
10 is extended or retracted, the loop 96 moves along the ?exi 
ble hose 84 at a speed which is approximately half the speed of 
relative movement between the boom sections 28 and 30. 
When the boom assembly 10 is in the retracted condition 

shown in FIG. 5 the loop 96 is located adjacent to an inner end 
of the hose trough 80. At this time the outer leg 98 of the hose 
84 is substantially longer than the inner leg 100 of the hose. As 
the boom assembly 10 is extended and the inner boom section 
28 is moved outwardly relative to the outer boom section 30, 
the loop 96 moves outwardly along the hose trough 80 (FIG. 
6). Of course this increases the length of the inner leg 100 of 
the hose 84 and decreases the length of the outer leg 98 of the 
hose. When the boom assembly 10 is fully extended (FIG. 7), 
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4 
the loop 96 is disposed adjacent to an outer end of the hose 
trough 80 and the inner leg 100 of the hose 84 is much longer 
than the outer leg 98 of the hose. 

Similarly, when the boom assembly 10 is retracted the loop 
96 moves inwardly from the position shown in FIG. 7 to the 
position shown in FIG. 5. During this movement, the outer leg 
98 of the hose 84 decreases in length as the length of the inner 
leg 100 of the hose decreases. While the movement of the loop 
96 for only the hose 84 has been illustrated, it should be un 
derstood that a similar loop is provided in the hose 86 and that 
this loop moves in the same manner as does the loop 96. 

If the hose 84 is unrestrained as the loop 96 moves along the 
hose trough 80, the hose would tend to whip or ?ex sidewardly 
during extension and retraction of the boom assembly 10. Any 
tendency for the hose 84 to whip or move sidewardly becomes 
accentuated when the inner leg 100 of the hose is relatively 
long. Whipping or sideward movement of the hose 84 tends to 
abrade the hose and could even result in the hose being kinked 
or pinched. When the hose 84 is abraded, pinched or kinked, 
its service life is greatly reduced so that the hose must be 
replaced at relatively frequent intervals. Of course, the hose 
86 is subjected to operating conditions similar to those ex 
perienced by the hose 84 and will have a similar service life. 
Replacement of the hoses 84 and 86 is particularly difficult 

since they are located between the inner and outer boom sec 
tions 28 and 30 and are relatively inaccessible. This relatively 
inaccessible location for the hoses 84 and 86 is advantageous 
since the hoses are protected against being snagged or other 
wise damaged by engagement with external objects during 
operation of the boom assembly 10. 
A ?exible conduit positioning assembly 101 is provided in 

the hose trough 80 to position the hoses 84 and 86 relative to 
the boom sections 28 and 30 to prevent undue wearing of the 
hoses as the boom assembly 10 is extended and retracted. The 
positioning assembly 101 includes a guide arrangement 102 
for positioning the loops in the hoses 84 and 86 as the loops 
move along the hose trough 80 and a biasing assembly 103 for 
tensioning the hoses. The guide arrangement 102 includes a 
plurality of longitudinally extending guide walls 104, 105, l 06, 
107 and 108 (FIG. 9) which de?ne channels 109, 110, 111 
and 1 12 along which loops in ?exible conduits associated with 
the hose trough 80 can move during relative movement 
between the boom sections 28 and 30. While only the hoses 84 
and 86 have been shown in channels 1 10 and 111, it should be 
understood that conduits may be provided in the channels 109 
and 112 to conduct ?uid or electrical energy to associated 
devices. 
The outer leg 98 of the hose 84 is disposed in the channel 

1 10 between the guide walls 105 and 106 and rests against an 
outer wall 116 of the hose trough 80. The loop 96 extends out 
of the channel 1 10 away from the outer leg 98 to the inner leg 
100 of the hose 84. When the boom assembly 10 is extended, 
the loop 96 rolls along the channel 110 from the position 
shown in FIG. 5 through the position shown in FIG. 6 to the 
position shown in FIG. 7. During this movement, rounded 
guides 120 on the inner portions of the walls 105 and 106 en 
gage the sides of the loop 96. The guides 120 are spaced apart 
by a distance which is slightly greater than the external diame 
ter of the hose 84 to prevent the loop 96 from whipping or 
moving transversely relative to the boom sections 28 and 30 as 
the loop moves along the channel 110 formed between the 
parallel guide walls 105 and 106. The guides have relatively 
smooth rounded surfaces which tend to minimize abrasion on 
the loop 96 as it rolls along the channel 1 10 during extension 
or retraction of the boom assembly 10. Of course, a loop 
similar to the loop 96 is formed in the hose 86 and this loop 
rolls along the channel 1 I 1 in the same manner as in which the 
loop 96 rolls along the channel 110 during extension and 
retraction of the boom assembly 10. 
As the boom assembly 10 is extended from the retracted 

position of FIG. 5 toward the extended position of FIG. 7, the 
length of the inner leg 100 of the ?exible conduit or hose 84 
increases. As its length increases, the inner leg 100 would tend 



3,666,125 
5 

to whip or move sidewardly if it were unrestrained. In fact, 
upon initiation of retraction of the boom assembly 10, the leg 
100 is so long that it might tend to cause the loop 96 to roll out 
of the channel 1 10 or to form a second loop in the hose. 
The biasing assembly 103 is associated with the guide ar 

rangement 102 to prevent the ?exible conduits in the hose 
trough 80 from whipping or moving sidewardly relative to 
their associated channels when the inner legs of these ?exible 
conduits are relatively long. The biasing assembly 103 ten 
sions the conduit 84 so that the loop 96 moves or rolls along 
the channel 110 in a predetermined manner and is not 
whipped or moved out of the channel under the in?uence of 
the relatively long inner leg portion 100. The biasing assembly 
103 includes a plurality of rollers 134 which are disposed in 
the hose trough 80 between the guide walls 104 to 108. One of 
the rollers 134 is disposed in the channel 1 10 and engages the 
loop 96 to thereby tension the hose 84 (see FIGS. 6 and 7). 
Similarly, a roller 134 is provided in the channel 1 11 to engage 
a loop in the hose 86. 
The rollers 134 are mounted on a common axle 136 which 

extends through slots formed in the guide walls 104 to 108. 
These slots extend longitudinally along the guide walls 104 to 
108 in a direction parallel to the longitudinal axes of the boom 
sections 28 and 30. The rollers 134 are pressed or urged 
against the loops in the conduits associated with the channels 
109 to 112 under the in?uence of a pair of springs 142 and 
144. The springs 142 and 144 are connected at their outer 
ends to the axle 136 (FIG. 9) and at their inner ends to an 
inner end of the boom section 30 (FIG. 5). The slots in the 
guide walls 104 to 108 support and direct movement of the 
axle 136 to maintain the rollers 134 in a desired relationship 
with the channels 109 to 112 as the boom assembly 10 is ex 
tended and retracted. 
When the inner leg 100 of the loop 84 is relatively short, the 

stiffness or resistance of the hose 84 to sideward ?exing is suf 
?cient to maintain the hose in the channel 110. Therefore, the 
biasing assembly 103 can be rendered ineffective to tension 
the hose 84 when the length of the inner leg 100 is such that 
the loop 96 will continue to roll along the channel 110 inde 
pendently of any tension in the hose. Accordingly, the slots in 
the guide walls 104 to 108 terminate near the midpoint of the 
hose trough 80 (see FIG. 5). Therefore, when the boom as 
sembly 10 is partially retracted the axle 136 engages arcuate 
end or stop surfaces formed in the slots to limit inward move 
ment of the rollers 134. The loop 96 then moves away from 
the associated roller 134 and continues to roll inwardly along 
the channel 110. Since the rollers 134 can not move 
throughout the entire length of the hose trough 80, the springs 
142 and 144 are shorter, when the boom assembly 10 is 
retracted, than the length of the hose trough 80 and can be ex 
tended to a length which is almost the same as the length of 
the hose trough when the boom assembly 10 is extended. This 
enables the springs 142 and 144 to be located within the hose 
trough in a relatively compact arrangement in which the 
springs are protected against engagement with external ob 
)ects. 
When the boom assembly 10 is operated from the retracted 

condition of FIG. 5 toward the extended condition of FIG. 7, 
the loop 96 rolls along the channel 110 toward the associated 
roller 134 which is located between the parallel guide walls 
105 and 106. When the boom assembly is extended somewhat 
more than half way, the loop 96 is brought into engagement 
with the roller 134. At this time, the biasing assembly 103 
becomes effective to tension the hose 84. During continued 
outward movement of the inner boom section, the loop 96 
rolls along the channel 110 against the in?uence of the springs 
142 and 144. This results in a relatively long inner leg 100 of 
the hose 84 being maintained under tension so that the hose 
does not whip or de?ect sidewardly even though the relatively 
long inner leg 100 of the hose is not disposed between guide 
walls similar to the guide walls 105 and 106 of the hose trough 
80. Of course, the slots in the guide walls 104 to 108 could 
have a length other than the speci?c length provided in the il 
lustrated embodiment of the invention. 
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6 
Upon initial retraction of the boom assembly 10 from the 

position shown in FIG. 7 toward the position shown in FIG. 5, 
the roller 134 applies a biasing force to the loop 96 to initiate 
its movement inwardly along the channel 110 in a direction 
parallel to the longitudinal axis of the inner and outer boom 
sections 28 and 30. The loop 96 then continues to roll in 
wardly along the channel 1 10 between the guide walls 105 and 
106 under the in?uence of this biasing force. Since the hose 
84 is maintained under tension by the biasing assembly 103, 
the hose is not whipped or ?exed sidewardly under the in 
?uence of the relatively long inner leg 100 of the hose. 
As the boom assembly 10 is retracted, the length of the 

inner leg 100 of the hose 84 decreases and the length of the 
outer leg 98 increases. Since the outer leg 98 of the hose 84 is 
located between the guide walls 105 and 106, the outer leg 
does not tend to produce a whipping or sideward movement of 
the loop 96. Therefore when the boom assembly 10 has been 
retracted to the position shown in FIG. 6, the biasing assembly 
103 does not have to continue applying tension to the hose 84 
to maintain the loop 96 in the channel 110. Accordingly, 
movement of the axle 136 along the channel 110 is inter 
rupted by engagement of the axle with stop surfaces de?ning 
the inner ends of the slots in the walls 104 to 108. Continued 
retraction of the boom assembly 10 results in the loop 96 
rolling further inwardly along the channel 1 l0 and away from 
the associated roller 134 of the biasing assembly 103 (FIG. 5). 
Although the relationship of only the hose 84 to the biasing as 
sembly 103 has been fully described herein, it should be un 
derstood that the hose 86 and any other conduits in the trough 
80 also cooperate with the biasing assembly 103 in much the 
same manner. 

The hose trough 80 provides a compact enclosure for both 
the biasing assembly 103 and the guide arrangement 102. The 
outer or bottom wall 116 of the hose trough 80 extends 
between end walls 138 and 140 of the cradle 34 (FIGS. 2 and 
5) and is connected to frame members 46 of the outer boom 
section 30 (FIG. 4). The guide walls 104 to 108 are connected 
at their outer ends to the bottom wall 116 of the hose trough 
80 and extend parallel to each other and to the longitudinal 
axis of the boom sections 28 and 30 to de?ne parallel longitu 
dinally extending channels 109 to 112 for receiving ?exible 
conduits, such as the hoses 84 and 86. It is contemplated that 
either air hoses or electrical cables will be located in the chan 
nels 109 and 112 to conduct power to associated apparatus 
which may be mounted on the outer end portion of the inner 
boom section 28. It should be noted that the guide walls 104 
and 108 cooperate with the bottom wall 116 of the hose 
trough 80 to de?ne a pair of longitudinally extending channels 
or chambers 158 and 160 for receiving the springs 142 and 
144. 
The conduit arrangement 74 for conducting hydraulic fluid 

to and from the piston and cylinder assembly 70 includes two 
of the tubular frame members 50 of the inner boom section 
28. Thus, the ?exible hose 84 is connected at 166 (see FIGS. 5 
and 6) to the inner end portion of the inner boom section 28. 
The hollow frame member 50 conducts the hydraulic fluid 
from the hose connection 166 to a hose connection 170 (FIG. 
8) connecting the conduit 90 to the outer end portion of the 
same tubular frame member 50. The conduit 90 then conducts 
the hydraulic ?uid to the piston and cylinder assembly 70. The 
?exible hose 86 (see FIG. 9) is connected in a similar manner 
with the conduit 92 (FIG. 8) by an associated structural 
member 50 which is located on the opposite side of the inner 
boom section 28. In addition to being ?uid conduits, the hol 
low frame members 50 are important structural components 
of the inner boom section 28 and are engaged by the rollers 48 
(FIG. 8) to support the inner boom section for movement 
relative to the outer boom section 30. The hollow structural 
members 50 also provide support for the tool 64 and the 
piston and cylinder assembly 70. While hydraulic ?uid is con 
ducted through the hollow structural members 50 in the 
speci?c preferred embodiment of the invention illustrated 
herein, it should be understood that air or electrical cables 
could be located within the members 50. 
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in view of ‘the foregoing description it can be seen that the 
boom assembly 10 includes inner and outer boom sections 28 
and 30 which are disposed in a telescopic relationship with 
each other. The power activated apparatus 70 is mounted on 
the outer end portion of the inner boom section 28 to operate 
the tool 64. The conduit arrangement 74 is provided to con 
duct energy to the power activated apparatus 70. In the illus 
trated embodiment of the invention, the power activated ap 
paratus 70 is a hydraulically actuated piston and cylinder as 
sembly to which the conduit arrangement 74 conducts ?uid 
under pressure. The conduit arrangement 74 includes ?exible 
hoses or conduits 84 and 86 having loops formed therein 
which cooperate with guide channels 1 l0 and l 1 1 so that the 
loops in the ?exible conduits 84 and 86 move either inwardly 
or outwardly along these channels in a direction parallel to the 
longitudinal axes of the boom sections 28 and 30 when the 
boom assembly 10 is either extended or retracted. In addition, 
the biasing assembly 103 is provided to tension the ?exible 
conduits 84 and 86 when the boom assembly is in a partially 
extended condition. This tensioning of the relatively long 
inner legs of the ?exible conduits 84 and 86 promotes move 
ment of the loops in the conduits along the guide channels 1 l0 
and 1 12 in a predetermined manner. 
Having described a speci?c preferred embodiment of the in 

vention, the following is claimed: 
1. An extendable and retractable boom assembly compris 

ing a ?rst boom section, a second boom section mounted in a 
telescopic relationship with said ?rst boom section, said ?rst 
and second boom sections being movable relative to each 
other to extend and retract said boom assembly, apparatus 
mounted on said second boom section for movement 
therewith relative to said ?rst boom section, conduit means 
operatively connected with said ?rst and second boom sec 
tions for conducting energy from a source of energy to said ap 
paratus, guide means connected to said ?rst boom section and 
at least partially de?ning therebetween a channel extending 
along said ?rst boom section in a direction generally parallel 
to a direction of movement of said boom assembly when it is 
extended or retracted, said conduit means including a ?exible 
portion having a loop formed therein with an outer leg of said 
?exible portion extending from one end of said loop and 
disposed within said channel and an inner leg of said ?exible 
portion extending from another end of said loop and opera 
tively connected with said inner boom section in such a 
manner that the lengths of said legs vary relative to each other 
and said loop moves along said ?exible portion and along the 
channel upon relative movement between said ?rst and 
second boom sections during extension or retraction of said 
boom assembly, and biasing means for applying a force to said 
loop to tension said ?exible portion of said conduit means and 
to urge said loop to move in a predetermined direction along 
said channel upon relative movement between said ?rst and 
second sections of said boom assembly. 

2. A boom assembly as set forth in claim I wherein said 
biasing means includes roller means disposed within said 
channel for engaging said loop and spring means operatively 
connected to said roller means for urging said roller means in 
the predetermined direction. 

3. A boom assembly as set forth in claim 2 further including 
stop means for arresting movement of said roller means in the 
predetermined direction when said loop is in a predetermined 
position within said channel. 

4. A boom assembly as set forth in claim 3 wherein said 
channel extends in the predetermined direction past said stop 
means and said loop is movable along said channel past said 
stop means and out of engagement with said roller means 
upon continued relative movement between said ?rst and 
second boom sections. 

5. A boom assembly as set forth in claim 1 wherein said 
second boom section includes a frame means for supporting 
said apparatus, said frame means including a hollow member 
which forms part of said conduit means, said ?exible portion 
of said conduit means and said apparatus being connected in 
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?uid communication with said hollow member whereby ?uid 
under pressure conducted by said conduit means from the 
source of energy can ?ow from said ?exible portion of said 
conduit means through said hollow member in said frame 
means to said apparatus. 

6. A boom assembly as set forth in claim 5 further including 
roller means mounted on said ?rst boom section for at least 
partially supporting said second boom section for movement 
relative to said ?rst boom section, said roller means including 
a roller rotatably mounted on said first boom section and 
disposed in rolling engagement with said hollow member. 

7. A boom assembly as set forth in claim 1 wherein said 
guide means includes a pair of spaced apart side walls with 
said channel being formed therebetween and a base wall ex 
tending between said side walls, said outer leg of said ?exible 
portion of said ?uid conduit means being disposed in abutting 
engagement with said base wall immediately adjacent to said 
loop. 

8. A boom assembly as set forth in claim 7 wherein said 
biasing means includes a roller for engaging said loop, said 
roller being rotatably mounted on a support member extend 
ing between and movable along said side walls. 

9. A boom assembly as set forth in claim I wherein said loop 
is movable into and out of engagement with said biasing means 
as said loop moves along said channel during extension and 
retraction of said boom assembly. 

10. An extendable and retractable boom assembly compris 
ing a ?rst boom section, a second boom section mounted in a 
telescopic relationship with said ?rst boom section, said ?rst 
and second boom sections being movable relative to each 
other to extend and retract said boom assembly, apparatus 
mounted on said second boom section for movement 
therewith relative to said ?rst boom section, conduit means 
operatively connected with said ?rst and second boom sec 
tions for conducting energy from a source of energy to said ap 
paratus, said conduit means including a ?exible portion having 
a loop formed therein with an outer leg of said ?exible portion 
extending from one end of said loop and operatively con 
nected with said first boom section and an inner leg of said 
?exible portion extending from another end of said loop and 
operatively connected with said inner boom section in such a 
manner that the lengths of said legs vary relative to each other 
and said loop moves along said ?exible portion between a ?rst 
position in which said outer leg is relatively long and said inner 
leg is relatively short and a second position in which said outer 
leg is relatively short and said inner leg is relatively long upon 
relative movement between said ?rst and second boom sec 
tions during extension or retraction of said boom assembly, 
biasing means for applying a force to said loop when said loop 
is in said second position and said inner leg is relatively long to 
tension said inner leg and maintain said ?exible portion of said 
conduit means in a desired relationship with said ?rst and 
second boom sections, means for rendering said biasing means 
ineffective to apply a force to said loop when said loop is in 
said ?rst position and said inner leg is relatively short, and 
guides means for positioning said loop and said outer leg of 
said ?exible portion of said conduit means in a predetermined 
relationship with said ?rst boom section when said loop is in 
said ?rst position. 

11. A boom assembly as set forth in claim 10 wherein said 
biasing means includes a roller for engaging said loop and 
spring means for urging said roller and said loop toward said 
?rst position when said loop is in said second position, and 
said means for rendering said biasing means ineffective includ 
ing stop means for effecting disengagement of said roller fr om 
said loop when said loop is intermediate said ?rst and second 
positions. 

12. A boom assembly as set forth in claim 10 wherein said 
?rst boom section includes means for de?ning a chamber, said 
outer leg of said ?exible portion of said conduit means and 
said biasing means being located within said chamber out 
wardly of said second boom section, said loop extending in 
wardly from said chamber to said inner leg which is connected 
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to said second boom section at a location inwardly of said 
chamber and said ?rst boom section. 

13. A boom assembly as set forth in claim 10 wherein said 
guide means includes a pair of parallel walls which extend Ion 
gitudinally along said ?rst boom section and guide the move 
ment of said loop as said loop moves between said ?rst and 
second positions. 

14. An extendable and retractable boom assembly for carry 
ing an external load, said boom assembly comprising a base, a 
movable boom section operatively connected with said base 
and including a longitudinally extending and load carrying 
structural member which is hollow, roller means operatively 
connected with said base and having a peripheral surface 
disposed in rolling engagement with said hollow structural 
member to at least partially support said boom section for 
movement between a retracted position and an extended posi 
tion, a ?uid operated device mounted on an outer end portion 
of said boom section, and conduit means for connecting said 
?uid operated device in ?uid communication with a source of 
?uid under pressure, said ?uid conduit means including said 
hollow structural member and means for connecting the in 
terior of said hollow structural member in ?uid communica 
tion with said source of ?uid under pressure and means for 
connecting the interior of said hollow structural member in 
?uid communication with said ?uid operated device to enable 
?uid to ?ow from said source of ?uid through said hollow 
structural member to said ?uid operated device, said means 
for connecting the interior of said hollow structural member in 
?uid communication with said source of ?uid under pressure 
including a ?exible conduit a ?rst end portion of which is con 
nected with said boom section and a second end portion of 
which is connected with said source of ?uid, said ?exible ?uid 
conduit having a loop formed therein intermediate said ?rst 
and second end portions so that the lengths of said ?rst and 
second end portions vary relative to each other and said loop 
moves along said ?exible conduit upon movement of said 
boom section during extension and retraction of said boom as 
sembly. 

15. A boom assembly as set forth in claim 14 further includ 
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ing biasing means for engaging said loop and applying a force 
thereto to tension said ?exible conduit and urge said loop in a 
predetermined direction upon movement of said boom sec 
tion. 

16. An extendable and retractable boom assembly compris 
ing a ?rst boom section, a second boom section mounted in a 
telescopic relationship with said ?rst boom section, said ?rst 
and second boom sections being movable relative to each 
other to extend and retract said boom assembly, apparatus 
mounted on said second boom section for movement 
therewith relative to said ?rst boom section, conduit means 
operatively connected with said ?rst and second boom sec 
tions for conducting energy from a source of energy to said ap 
paratus, said conduit means including a ?exible portion having 
a loop formed therein with an outer leg of said ?exible portion 
extending from one end of said loop and operatively con 
nected with said ?rst boom section and an inner leg of said 
?exible portion extending from another end of said loop and 
operatively connected with said inner boom section in such a 
manner that the lengths of said legs vary relative to each other 
and said loop moves along said ?exible portion between a ?rst 
position in which said outer leg is relatively short and a second 
position in which said outer leg is relatively short and said 
inner leg is relatively long upon relative movement between 
said ?rst and second boom sections during extension or retrac 
tion of said boom assembly, biasing means for applying a force 
to said loop when said loop is in said second position and said 
inner leg is relatively long to tension said inner leg and main 
tain said ?exible portion of said conduit means in a desired 
relationship with said ?rst and second boom sections, said 
biasing means including a roller for engaging said loop and 
spring means for urging said roller and said loop toward said 
?rst position when said loop is in said second position, and 
means for rendering said biasing means ineffective to apply a 
force to said loop when said loop is in said ?rst position and 
said inner leg is relatively short, said means for rendering said 
biasing means ineffective including stop means for effecting 
disengagement of said roller from said loop when said loop is 
intermediate said ?rst and second positions. 

* * * * * 


