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[57] ABSTRACT 

Apparatus adapted for tire ?ghting including a monitor 
unit for supporting a nozzle for continuous rotation in 
one plane and for pivotal motion through a wide arc in 
a further plane. Remotely electrically controlled hy 
draulic valves control such pivoting and rotation of the 
nozzle as well as the output stream pattern of the noz 
zle. A multisection telescoping boom supports the 
monitor unit at its upper end and contains telescoping 
slip tubes for delivering fire fighting ?uid through the 

_ monitor unit to the nozzle as well as hydraulic and elec 
' trical lines for energizing and controlling the functions 
.of the monitor unit, The boom is supportable on a truck 
for continuous rotation in one plane and for pivotal 
movement through a wide arc in a further plane, a piv 
oting joint being provided for allowing water ?ow to 
the boom at the pivot axis of the boom. __ 

25 Claims, 18 Drawing Figures 
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FIRE FIGHTING APPARATUS 

FIELD OF THE INVENTION 

This invention relates to an apparatus adapted for 
fire ?ghting and more particularly relates to a telescop 
ingly' extensible fluid supply boom or tower pivotally 
and rotatably mountable on a support such as a ?re 
truck of the pumper type and a remotely controllable 
monitor unit mountable at the upper end of the boom 
which is capable of supporting a nozzle for continuous 
rotation in one plane and pivotal motion through a 
wide arc in a further plane. ' 

A‘ need has long existed for means for getting a ?re 
?ghting ?uid to a fire in tall structures such as build 
ings, storage tanks, and so forth, or at locations wherein 
the ?uid source, such as a conventional pumper truck 
or a man carrying avfire hose, cannot be brought within 
sufficiently close striking distance of the ?re. . 
Among the earliest attempts to overcome this prob 

lem, particularly in ?ghting ?res near the top of a tall 
structure, was to utilize a conventional hook and ladder 
truck having an extendable aerial ladder wherein a ?re 
man would carry the hose to the top of the ladder and 
then manually operate the nozzle and train the stream 
of ?re ?ghting liquid on the ?re. However, this has 
proved to be quite unsatisfactory, there being a sub 
stantialsafety hazard arising from the support of a high 
pressure ?re hose by a single man clinging to the top of 
an extended aerial ladder, such a hose having a sub 
stantial, and often unpredictably variable, reaction 
force due to the high velocity, largeflow stream from 
the'nozzle. Thus, there is ‘a substantial danger that the 
man will be dislodged from the ladder by the reaction 
force of the hose. Further, it is most difficult for the 
man to effectively control the nozzle and direct the 
stream while supporting the hose and maintaining him 
self on the ladder. v ' 

‘A variation of the above arrangement is to provide 
means for‘ clipping the hose to the ladder. However, 
this still involves a substantial safety hazard in that a lo 
cation of the top of the ladder and nozzle satisfactory 
for directing a stream of ?re fighting liquid-at the fire 
may subject the man to substantial danger of burns 
from the ?re. ‘ , ‘ 

Moreover, the above approaches have not been ef 
fective for combating ?res due, for example, to the 
delay in getting the man and hose up and down-the lad 
der and the fact that the necessity for a man on the lad~ 
der limits the location of the nozzle with respect to the. 
?re. Although various devices have been suggested 
over the years for improving on the above arrange 
ments, same have not been entirely successful and as a 
result many ?re departments still utilize the technique 
of placing a ?reman with a hose and nozzle at the top 
of an aerial ladder for ?ghting ?res in tall structures. 
Among past suggestions for eliminating at least some 

of the objections to the above-mentioned arrangements 
has been the concept of mounting a nozzle atop a tele 
scoping boom structure. However, past applications of 
this concept have been relatively crude in conception 
and have suffered from a number of disadvantages. 
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2 
dependent upon available water pressure and extension 
and retraction of the boom often cannot be carried out 
independently of the amount of water flow to the noz- I 
zle. Similarly, variation in the water pressure supplied 
to the nozzle may typically cause an unintended varia 
tionin the height of the boom. Moreover, no means are 
generally provided for control of nozzle spray pattern 
or orientation with respect to the boom which sharply 

' limits the adaptability of the unit for fighting ?res at dif 
ferent locations with respect to the means supporting 
the boom. Thus, adjustment of nozzle orientation and 
spray pattern may require retraction and lowering of 
the boom, causing substantial delays which may result 
in additional and unnecessary ?re damage. Further, no 
provision has generally been made for transmission of 
power and control signals from the base of the tower to 
the nozzle area so as to enable control of the nozzle 
spray pattern and orientation from the ground or to en 
ableoperation and adjustment of further accessory de 
vices atop the boom. 

, A more recent proposal of the prior art has been to 
provide means for mounting a nozzle on an articulated 

' boom. However, this has suffered also from a number 
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For example, it has been common to utilize the force ‘ 
of the fire fighting liquid, usually water, to extend the 
telescoping boom. In such a construction typically, the 
boom simply consists of a series of telescoping water 
conduits terminated at the upper end thereof by a ?xed 
nozzle wherein extension and retraction of the boom is 

of disadvantages. For example, the articulation of the 
boom requires that pivots be provided intermediate the 
length of the boom, which pivots constitute weak spots 
in the boom. Generally then, the boom cannot with 
stand the same bending forces from all radial direc 
tions. This limits the useful range of orientation of the 
nozzle, since a high pressure stream from the nozzle 
when directed at right angles to the boom generates a 
substantial reaction force, tending to bend the boom. 

Further, the articulated boom has proved difficult to 
extend when operated in a con?ned area, substantial 
room being required to unbend an articulated boom 
from its folded, rest condition. 
.Further, the fact that the boom 'must be unbent pro 

vides a substantial logistics problem in placing the noz 
zle on its desired position, it not being possible ‘to 
merely aim the boom toward the point at which the 
nozzle isultimately to be placed and simply extend the 
boom, as with a telescoping boom. Thus, a high degree 
of training for use is required for operators of such ar 
ticulated booms and even given such training and skill, 
the high emotional stress on ?remen in emergency ?re 
?ghting conditions may result in errors delaying proper 
placement of the nozzle thereby risking increase of ?re 
‘damage. . 

In at least one prior art structure of this type the noz 
zle cannot be rotated 360° due to the tangling of hy 
draulic and electrical vlines associated with the nozzle. 
Further, any such power and control lines provided to 
the nozzle area have generally been external to the 
boom and thus unprotected wherein they may be 
snagged and damaged, which may put the ?re ?ghting 
apparatus out of operation or at least delay proper 
placement of the nozzle. 
Moreover, such articulated booms have in the past 

required articulation of the conduit supplying ?re ?ght 
ing liquid to the nozzle or use of an external ?exible 
hose. In the latter case, the hose may be snagged or 
damaged resulting in a delay or inoperability of the ap 
paratus. In the former case, articulation of the liquid 
supply conduits complicates the mechanism, the provi 
sion of the large number of liquid pivots being expen 
sive and giving a high opportunity for failure in opera 
tion. Further, the provision of a large number of such 
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pivots as required by a multisection articulated boom 
results in a quantity of bends or changes in the direc 
tion of ?uid ?ow which increases liquid friction and 
thereby cuts down on liquid ?ow, reducing the liquid 
output of the nozzle. 7 > 

Accordingly, the objects of this invention include 
provision of: 

l. A ?re fighting apparatus in which a monitor unit 
is provided for mounting a ?re ?ghting ?uid output de 
vice wherein the device may be continuously rotated 
through more than 360° in one plane and may be piv 
oted in a further plane substantially at right angles to 
the first mentioned plane through a relatively large 
angle approximating 270°. 

2. An apparatus as aforesaid, which control devices 
are provided on the monitor unit for independently ef 
fecting such rotation and pivotal motion of the output 
device. 

3. An apparatus as aforesaid, wherein the output de 
vice is a nozzle which may be of conventional type and 
is capable of being controlled to effect change in spray 
pattern, for example, from straight stream to fog. 

4. An apparatus as aforesaid, wherein power and 
control signals are applied to the aforementioned con 
trol devices from a location remote from the monitor 
unit and wherein the power is hydraulic pressure and 
the control signals are electrical. 

5. An apparatus as aforesaid, in which means for sup 
plying ?re ?ghting liquid power and control signals for 
the aforementioned control devices terminate at one 
end of the monitor unit, such end being remote from 
the nozzle or other output device, the monitor unit in 
cluding transducers for controlling power ?ow to mo 
tors actuable for carrying out spray pattern changes ro 
tation and pivoting of the nozzle, the transducers being 
responsive to the control signals, power ?ow across an 
interface between relatively movable members being 
accomplished in a manner that none of the power or 
control signal lines is subjected to twisting or bending 
as a result of nozzle pivoting or rotation. 

6. An apparatus as aforementioned, in which power 
and control lines associated with the monitor unit are 
contained therein and protected from snagging or dam 
age during use of the apparatus. 

7. An apparatus as aforesaid, in which the monitor 
unit is adaptable for mounting accessory devices such 
as floodlights, television cameras and so forth, for 
movement with or independently of the nozzle and ca 
pable of providing power and control inputs therefor 
without causing twisting of power or control lines and 
while extending same through said monitor in enclosed 
and protected condition. ' 

8. An apparatus as aforementioned, in which the 
monitor unit is mountable upon a multisection tele 
scoping boom which is extendable and which may be 
supported for rotation and pivotal movement so as to 
place the monitor unit and devices such as a nozzle car 
ried thereby in appropriate location for ?re ?ghting 
and at a substantial distance from the base of the boom. 

9. An apparatus as aforesaid, in which conduits for 
carrying ?re ?ghting ?uid, a power medium such as hy 
draulic ?uid, and control signal lines such as electrical 
cables, is provided within and enclosed by the telescop 
ing boom for protection against snagging and damage 
thereto, such conduits extending therethrough and ter 
minating at or adjacent the ends of the telescoping 
boom. 
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10. An apparatus as aforementioned, in which the 

conduits are formed as multisection telescoping slip 
tubes, one group of such slip tubes being disposed 
within each section of the telescoping boom and being 
secured therewithin in a manner facilitating simpli?ed 
and rapid disassembly for purposes of repair or replace 
ment. 

1 1. An apparatus as aforesaid, in which the telescop 
ing slip tubes provided for each function are arranged 
in order of decreasing diameter within boom sections 
of increasing diameter whereby the largest diameter 
slip tube is disposed in the boom section of smallest 
cross-sectional width for enhancing boom stiffness and 
enhancing the ?ow capacity for ?re ?ghting liquid of 
the boom. 

12. An apparatus as aforesaid, in which quick release 
couplings are used to secure the slip tubes to their re 
spective boom sections to facilitate rapid repair. 

13. An apparatus as aforesaid, capable of placing a 
?re ?ghting nozzle at a substantial height above the 
boom base quickly and easily even under crowded con 
ditions wherein movement of the nozzle away from the 
boom support requires no bending or unfolding of the 
boom but rather simply an aiming of the axis of the 
boom at the desired nozzle location and linear exten 
sion of the boom along its axis until the nozzle assumes 
such desired position. 

14. An apparatus as aforesaid, in which travel of ?re 
?ghting liquid through the length of the boom is at all 
times linear and involves no bends requiring changes in 
?ow direction which would tend to restrict fluid ?ow 
and create torque reactions on the boom. 

15. An apparatus as aforesaid, in which a ?re ?ghting 
nozzle is orientable with 3° of freedom and is variable 
as to spray pattern from a remote position wherein it is 
not necessary to provide a man at the location of the 
nozzle for controlling the orientation or spray pattern 
thereof, safety hazards are eliminated and more effec 
tive use is made of men and equipment in ?re ?ghting. 

16. An apparatus, as aforesaid, in which means are 
provided for mounting the boom for pivotal and rota 
tive movement in two di?'erent planes and including a 
?re ?ghting ?uid pivot arranged for continuous ?ow of 
fluid along a single, sinuous path through relatively 
pivotable parts of a ?uid supply conduit system having 
a pivot axis corresponding to that of the pivotal boom 

' support. 
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17. An apparatus, as aforesaid, which is readily man 
ufacturable at relatively low cost and which is capable 
of reliable operation through extended periods of use 
under adverse conditions and which is readily main 
tainable by persons with only a general knowledge of 
an apparatus of this particular type. 
Other objects and purposes of this invention will be 

apparent to persons acquainted with apparatus of this 
general type upon reading the following speci?cation 
and inspecting the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a nozzle carrying 
monitor unit and telescopically extensible boom 
mounted on a pumper type ?re truck. 
FIG. 2 is a rear elevational view of the apparatus in 

FIG. 1. 
FIG. 3 is an enlarged top view of the monitor unit of 

FIG. 1 and a nozzle supported thereby. 
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FIG. 4 is an enlarged, partially broken view of the 
leftward portion of FIG. 3. 
FIG. 5 is an enlarged, partially broken view of the ' 

rightward portion of FIG. 3. 
FIG. 6 is a partially broken, cross-sectional view 

taken along the line VI-VI of FIG. 5. 
FIG. 7 is a sectional view substantially as taken along 

the line VII—VII of FIG. 4. 
FIG. 8 is an enlarged sectional view substantially 

taken along the line-VIII—VIII of FIG. 2 with the boom 
extended. 
FIG. 9 is an enlarged, partially broken view of the 

boom as taken from the side thereof and generally cor 
responding to FIG. 8 but showing the boom in a sub 
stantially retracted condition. 
FIG. 10 is a sectional view taken along the line X--X 

of FIG. 9. 
FIG. 11 is an enlarged sectional view substantially as 

taken along the line XI—XI of FIG. 10 and showing the 
electrical slip tube .in substantially retracted condition. 
FIG. 12 is a view similar to FIG. 11 but showing the 

electrical slip tube and cable therein in an extended 
condition. ‘ 

FIG. 13 is a partially broken side view of the boom 
mounting portion of FIG. 1. ' ' 
FIG. 14 is an enlarged sectional view taken on they 

line XIV-XIV of FIG. 13. ’ 

FIG. 15 is an enlarged sectional view taken on the 
line XV—-XV of FIG. 13. _ ' ' 

FIG. '16 is a sectional view taken on the line XVI— 
-.-.XVI of FIG. 15. - 
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FIG. 17 is an enlarged, partially broken view of a por 
tion of the apparatus of FIG. 13. 
FIG. 18 is a schematic diagram of electrical and hy 

draulic circuitry associated with the present apparatus. 
Certain terminology will be used in the following de 

scription for convenience in reference only and will not 
be limiting. The . words “upwardly,” “downwardly,” 
“rightwardly” and “leftwardly’."will designate direc 
tions in the drawings to .which reference is made. The 
words .“upper” and “lower” will refer to the normally 
upper and lower'ends of the boom when the latter is in 
an elevated position, such asbeing the leftward and 
rightward ends of the boom as shown in FIG. 1. The 
words “forwa'rdly’7 and “rearwa'rdly,” will refer to the 
normal and reverse directions of travel of the truck 

, upon which the apparatusembodying the invention 
may be mounted. 

' The words “inwardly” and “outwardly” will refer to 
directions toward and away from, respectively, the geo 
metric center of the apparatus and designated parts 
thereof. Said terminology will include the words above 
speci?cally mentioned, derivatives thereof and words 
of similar import. ' - ‘ 1 

SUMMARY OF THE INVENTION ' 

In general, the objects and purposes vof the invention. 
are met by providing an apparatus adapted for fire 
?ghting including a monitor unit for supporting a noz 
zle for continuous rotation in one plane and for pivotal 
motion through a wide arc in a further plane. Remotely 
electrically controlled hydraulic valves control such 
pivoting and rotation of the'nozzle as well as the output 
stream pattern of the nozzle. A multisection telescop 
ing boom supports the monitor unit at its upper end and 
contains‘telescoping'tubes for delivering ?re ?ghting 
liquid to the monitor unit and nozzle as well as hydrau 
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6 
lie and electrical lines for' energizing and controlling 
the functions of the monitor unit. The boom is support 
able, as on a truck, for continuous rotation in one plane 
and for pivotal movement through a wide arc in a fur 
ther plane, a pivoting joint being provided for allowing 
liquid ?ow to the boom at the pivot axis of the boom. 

DETAILED DESCRIPTION 

FIGS. 1 and 2 disclose a preferred embodiment of the 
invention comprising an apparatus 10. The apparatus 
10 includes a monitor unit 11 capable of supporting a 
nozzle 12 of any conventional type for rotation and piv 
otal movement as hereinafter described. Although the 
monitor unit 11 may be supported independently of the 
remainder of the apparatus 21 hereinafter described, it 
is preferably supported on the upper (leftward as seen 
in FIG. 1) end of a multisection, telescoping boom 16. 
The lower (rightward as seen in FIG. 1) end of the 
boom 16 is supported for pivotal movement in a verti 
cal plane and‘continuous rotation in a horizontal plane 
by a base unit 21. 

_ The base unit 21 may be mounted in a variety of 
ways, dependent upon the particular use to which the 
apparatus is intended to be put. For example the base 
unit 21 may bemounted in a‘fixed location, for exam 
ple, on a concrete foundation. The base unit 21 may 
also be mounted on a portable adapter for quick 
interchangability between various vehicles and/or sta 
tionary locations or for semi-permanent installation on 
new or existing vehicles. The base unit‘ 21 is,'. however, 
particularly adapted for installation on ?re trucks. 
Thus, in FIG. l'the base unit 21 is mounted on the 
pumper truck 22 adjacent the rearward end thereof, 
the boom extending, when in its rest position, forwardly 
along the length of the truck and over the cab 23 
thereof. A support 24 on the truck supports the boom, 
when in its rest position, adjacent the midpoint thereof. 
Extensible jack legs 26 are mounted on opposite 

sides of the'truck 22 adjacent the base unit 21 on trans 
versely extensible beam elements 25. The jack legs 26 
may be of any conventional type, preferably hydrauli 
cally operated, and are provided with feet 27 engagable 
with ground‘acljacent the truck, upon extension of pis 

' ton rods 28‘ thereof, for steadying the truck when the 
boom is in use. 
"The monitor unit 11 ( FIGS. 3-7 ), comprises a rota 

tional section 31 and a pivotal section 32, said sections 
_ being axially aligned. . 

The rotational section 31 comprises a substantially 
rectangular framework 33 having a pair of parallel, 
platelike. sidewalls 36 and 37 normally disposed in a 
vertical plane and terminated‘by parallel, platelike end 
walls 39 and 40 spaced axially along the monitor unit 
and ?xed to the‘ sidewalls 36 and 37, as by welding. 
Where the monitor unit 11 is supported atop the boom 
1.6,the framework 33 is preferably supported by exten 
sions of the sideplates, hereinafter described, of the 
upper section of the boom 16 and is removably secured 
therebetween as by nut and bolt connections 43. Pref 
erably centrally located within the framework 33 is a 
conduit assembly 46 which extends axially of the 
framework’ 33 between the sidewalls 36 and 37 thereof. 
The conduit assembly 46 is hollow for passage of ?re 
?ghting ?uid therethrough. Although a variety of ?re 
fighting ?uids may be utilized, a common one is water 
and for purposes of convenience in reference, the con 
duit assembly 46 and connecting conduit systems here 
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inafter described will also be referred to as and com 
prise a waterway 47. The conduit assembly 46 com 
prises three coaxial segments, a lower (rightward as 
seen in FIG. 5) section 51 a center section 52 and an 
upper (leftward as seen in FIG. 5) section 53. The cen 
ter conduit section 52 connects to the lower and upper 
sections 51 and 53 respectively, by conventional cou 
plings 56 and 57, respectively. The couplings 56 and 57 
rigidly connect the conduit sections 51-53 and prevent 
leakage at such connections. The couplings 56 and 57 
are preferably of the split ring type, each having a pair 
of hemicircular parts 58 and 59 releasably joined by 
any convenient means such as nut and bolt connections 
60. Provision of such couplings facilitates disassembly 
of the monitor unit for maintenance by allowing re 
moval of the center conduit section 52 transversely 
from the framework 33 and, thereafter, removal of the 
lower upper sections 51 and 53. 
The lower conduit section 51 extends rightwardly 

from the coupling 56 loosely through an opening 62 in 
the lower (rightward) end wall 39 of the framework 33 
for connection through portions of the waterway '47 
hereinafter described to a suitable source of ?re ?ght 
ing liquid under pressure. 
The center section 52 of the conduit assembly 46 

comprises two coaxial and relatively rotatable conduit 
subsections 64 and 65, which respectively connect to 
the aforementioned couplings 56 and 57. The center 
conduit section includes a relative rotation coupling 67 
of any conventional type for sealingly joining the con 
duit subsections 64 and 65 for relative rotation. A re 
.versible rotation drive motor 69 has a drive sprocket 70 
and a driven sprocket 71 is ?xedly secured, as by weld 
ing, to the upper (leftward in FIG. 5) conduit subsec 
tion 65. A chain 72 connects the driven and drive 
sprockets 70 and 71. The motor 69 is ?xed by any con 
venient means, such as cap screws 73, to a bracket 74 
?xed, as by welding, to the interior face of the frame 
work sidewall 36, the bracket 74 extending inwardly to 
a point adjacent the relative rotation coupling 67. Al 
though the rotation drive motor 69 may be of any con 
venient type, such as electric or pneumatic, it is pre 
ferred that same be powered by a substantially incom 
pressible fluid, such as conventional hydraulic fluid. 
Hydraulic power is preferred for the motor 69 and for 
the other motors associated with the monitor unit here 
inafter described, since such power is capable of pro 
viding precisely controlled incremental rotation while 
being free of electrical shock hazards and detrimental 
effects due to heat of nearby ?res which may require 
special precautions to be avoided when utilizing electri 
cal or pneumatic power. Moreover, suitable hydraulic 
power is normally available on a conventional ?re 
truck. 
The upper (leftward in FIG. 5) conduit section 53 
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supports a hydraulic relative rotation unit 79 compris- _ 
ing a rotatable, inner annular shell 81 which snugly sur 
rounds the upper conduit section 53 and a ?xed, outer 
annular shell 82 which snugly surrounds the inner shell 
81. Both shells are generally cylindrical in con?gura 
tion and are coaxial with the upper conduit section 53. 
The inner shell 81 is ?xed by screws 83 to lugs 84 
welded to the exterior of the upper conduit section 53. 
A thrust ring 87 surrounds the upper conduit section 

53 and is ?xed as by welding to the rightward end of the 
outer shell 82, the thrust ring 87 extending radially in 
wardly toward the upper conduit section 53 and bear 

65 

8 
ing against the rightward end of the inner shell 81 in 
relatively rotatable relation thereto. The thrust ring 87 
is supported by plates 88 and 89 extending inwardly 
from and secured as by welding to the sidewalls 36 and 
37 of the framework 33. The thrust ring 87 is releasably 
secured to the plates 88 and 89 by any convenient 
means such as cap screws 91. The thrust ring 87 and 
plates 88 and 89 transfer to the framework 36 right 
ward axial thrust loads imparted to the upper conduit 
section 53 by reasons of the weight of the pivotal sec 
tion 32 of the monitor unit and the nozzle 12 supported 
thereby and by reason of any rightward axial compo 
nents of the reactive force generated by ?re ?ghting 
liquid leaving the nozzle at a high velocity. A keeper 
ring 93 is af?xed to the leftward end of the outer shell 
82 by screws 94 and extends radially inwardly in over 
lapping relation to the inner shell 81 for preventing un 
intended shifting of the upper conduit section 53 and 
inner shell 81 leftwardly with respect to the framework. 
The hydraulic relative rotation unit allows relative 

rotation between two sets of communicating hydraulic 
lines, hereinafter described, the relative rotation occur 
ring at the interface of the inner and outer shells 81 and 
82. To this end, the opposed faces of the shells 81 and 
82 are preferably polished. Further, the outer circum 
ferential face of the inner shell 81 is provided with a se 
ries of axially spaced, annular grooves 96, each com 
municating with a respective axial passageway, one of 
which is shown at 97, such passageways opening at the 
leftward end of the inner shell 81. The leftward end of 
each of the passageways 97 is coupled to a respective 
hydraulic conduit 98 through a ?tting 99. The upper 
conduit section 53 and the hydraulic conduits 98 pass 
leftwardly out of the framework 33 toward the pivotal 
section 32 of the monitor unit through a central open 
ing 102 (FIG. 4) in the leftward endwall 40 of the 
framework 33. The opening 102 is of sufficient size as 
to allow free passage of the hydraulic relative rotation 
unit including the thrust ring 87 therethrough so as to 
permit easy disassembly of the monitor unit 11. 
The outer shell 82 of the hydraulic relative rotation 

unit 79 (FIG. 5) is provided with a series of radial 
through openings, one of which is shown at 103, which 
are spaced axially along the outer shell 82 in radial op 
position to respective ones of the grooves 96. The 
openings 103 are preferably circumferentially dis 
placed with respect to each other to avoid crowding. 
The openings 103 communicate with hydraulic con 
duits hereinafter described which are ?xedly located 
with respect to the framework 33. To prevent leakage 
along the interface between the inner and outer shells 
81 and 82, suitable annular seals 105 of any conven 
tional type are disposed on both sides of each of the 
grooves 81 for sealingly engaging the outer shell 82. 
The leftward end of the upper conduit section 53 is 

provided with a radial flange lll (FIGS. 4 and 5). A 
plurality, here four, of evenly circumferentially spaced 
rollers 113 are evenly radially spaced from the central 
axis of the conduit section 53 and flange 111 and bear 
in rolling relation on the circular peripheral face of the 
?ange 1 11. The rollers 113 are supported on stub shafts 
1 14 which extend through the endwall 40 of the frame 
work 33 and are secured thereto by nuts 115. Thus, the 
rollers and ?ange 111 de?ne a radial thrust bearing for 
supporting the upper conduit section 53 with respect to 
the framework 33. The relative rotation coupling 67 
and, to a lesser extent, the interface between the inner 
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and outer shells 81' and 82 act as secondary radial 
thrust bearings. 
The radial ?ange 111 further serves to couple the 

portion of the waterway 47 in the rotative section 31 of 
the monitor unit with corresponding waterway portion 
in the pivotal section 31 of the monitor unit 11 and also 
serves to couple hydraulic conduits from the rotative to 
the pivotal portions of the monitor unit 11, both as 
hereinafter described in detail. 
Turning now to the pivotal section 32 of the monitor 

unit, same comprises 'a radial ?ange 121 (FIGS. 4 and 
7) releasably securable to the ?ange 111 by screws 
122. The hydraulic conduits 98 extend through open 
ings 111A and 121A in ?anges 111 and 121, respec 
tively, and connect to further hydraulic conduits 124 
through conventional fittings 123. The ?ange 121 has 
a central opening 125 coaxial with and communicating 
with the interior of conduit section 53. 
The pivotal portion 32 includes a waterway loop 126 

comprising an initial, generally V-shaped section 127 
de?ned by divergent conduits 129 and 130. The loop 
126 further includes an intermediate section compris 
ing a pair of blocks 131 and 132, each having a substan~ 
tially L-shaped passage 133 therein, and a center sec 
tion 134 having a‘ substantially linear passage 136 
therein joining the output ends of the passages 133. 
The rightward ends of the conduits 129 and 130 are 

joined to form an input chamber 137 which communi~ 
cates with the central opening 125 to the ?ange 121. 
The conduits 129 and 130 are welded to each other and 
to the ?ange 121. The conduits 129 and 130 diverge at 
about a 90° angle in the present embodiment and arev 
symmetrically located with respect to the axis of the 
?anges 111 and 121. The leftward end of the conduits 
129 and 130 are angled and parallel. the axis of the 
monitor unit. The leftward ends of the divergent con; 
duits 129 and 130 are ?xed to the rightward ends of the 
blocks 131 and 132 by any convenient means, for ex 
ample, abutting ?anges 138 and 139 joined by screws 
140. The blocks 131 and 132 and the divergent con 
duits 129 and 130 thus form a substantially V-shaped 
yoke, the arms of which are hollow for permitting ?ow 
of ?re fighting ?uid therethrough. I. 
The center section 134 of the loop 126 comprises a 

cylindrical, tubular ‘member 144, the interior ‘wall of 
which de?nes aforementioned passages 136. The cylin 
drical member ‘144 is secured to and between the 

} blocks 131 and 132 by any convenient means such as 
screws 145, a sealed interface being provided between 
the waterway passages in the tubular member 144 and 
blocks 131 and 132 by any convenient means (not 
shown). At least the exterior face of the cylindrical 
member 144 is circular in cross-section. The cylindrical 
member 144 is snugly surrounded by an external shell 
146 which‘ is pivotable with respect thereto. Spacer 
rings 147 are provided at each end of the shell 146 to 
snugly but rotatably locate same between the blocks 
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axis of the monitor unit. The openings 150 are sepa 
rated from each other by relatively narrow wall sec 
tions 151 and are sized to provide for maximum ?uid 
flow therethrough. 
A relatively short nozzle mounting tube 156 is fixed, 

preferably by welding, to the peripheral wall of the 
shell 146 and communicates with the annular chamber 
de?ned by the grooves 147 and 148 through an open 
ing 158 in the shell 146. The nozzle mounting tube 156 
and opening 158 are preferably centered on the op 
posed grooves 147 and 148. 
The nozzle 12 is releasably connectable to the 

mounting tube 156 in any conventional manner. The 
nozzle 12 may be of any conventional type, preferably 
one capable of variation of spray pattern and more par 
ticularly one wherein the spray pattern may be varied 
by suitable actuation of an internal hydraulic motor 
(not shown) by hydraulic lines 161 and 162. 
For supplying hydraulic ?uid to the lines 161 and 162 

to the nozzle 12, a pair of the hydraulic lines 124 from 
the ?ange 121 are led along and beside the divergent 
tubes 129 and 130 and blocks 131 and 132 and termi 
nate in suitable ?ttings 163. The blocks 131 and 132 
are each provided with a sleeved passage 166 which ex 
tends through said blocks in parallel offset relationship 
to the outlet portion of the L-shaped passages 133 
therein, the sleeve de?ning the sleeved passages 166 
extending into coaxial blind openings 168 in the cylin 
drical member 144. The blind openings 168 communi 
cate through the peripheral wall of the tubular member 
144 by means of holes 169. A pair of annular grooves 
171 in the interior wall of the shell 146 communicate 
with the aforementioned holes 169.-The hydraulic lines 
161 and 162 to the nozzle 12 communicate through 
suitable ?ttings 172 with the grooves 171. Thus, for 
varying the spray pattern of the nozzle 12, hydraulic 
?uid is transferred through the conduits 124, passages 
166, openings 168, holes 169, grooves 171 and the con 
duits 161 and 162 of the nozzle 12. 
To prevent ?uid leakage from and/or between the 

grooves 148 and 171, suitable seals, such as O-rings, 
- are provided in the interface between theshell 146 and 

45 

50 

55 

131 and 132 and to maintain same preferably axially ' 
centered on the tubular member 144. 
The cylindrical member 144 and shell 146 are pro 

vided with opposed annular grooves 147 and 148, re 
spectively, for de?ning an annular ?uid passage. A plu 
rality, preferably three, of evenly spaced openings 150 
in the peripheral wall of the tubular member 144 com 
municate between the interior passage 136 thereof and 
the grooves 147 and 148. The openings 150 and 
grooves 147 and 148 are preferably centered on the 
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tubular member 144. In the particular embodiment 
shown, such seals are provided in suitable grooves in 
the interior wall of the shell 146as indicated at 174. 
Thus, at ‘least one seal is provided between the groove 
148 and the grooves 171 and further seals are provided 
between the grooves 171 and the ends of the shell 146. 
In the particular embodiment shown, two such seals are 
provided in each of the named locations. 
The interrelation of the nozzle supporting shell 146 

and the tubular member 1 allows pivoting of the noz 
zle 12 on the tubular member 144 through a predeter 
mined arc while continuously supplying pressurized ?re 

, ?ghting fluid to the nozzle through the conduits 129 
and 1311, blocks 131 and 132, tubular member 144 and 
shell 146 while simultaneously allowing variation of the 
spray pattern of the ‘nozzle 12 by hydraulic fluid ?ow 
to the nozzle in the manner above described. 
A motive source, preferably a reversible hydraulic 

motor 176 of any conventional type is supported by a 
bracket 177' ?xed; as by welding, to the divergent tubes 
129 and 130. Rotational energization is taken from the 
output shaft 181 of the motor 176 through a drive 
sprocket 182 and chain 183 to a driven sprocket 184 
secured, as by welding, coaxially to the shell 146. Thus, 
actuation of the motor 176 results in rotation of the 
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shell 146 with respect to the tubular member 144 
through an arc dependent upon the time length of actu 
ation of the motor 176 and in a direction determined 
by the direction of rotation of said motor. Actuating 
hydraulic ?uid is supplied to the motor 176 through the 
remaining pair of the aforementioned conduits 124 ex 
tending leftwardly from the ?ange 121. 
Thus, as seen in FIGS. 4 and 5, hydraulic ?uid is sup 

plied to the rotation motor 69 which is ?xedly located 
with respect to the framework 33, to the pivot motor 
176 which is rotatably mounted with respect to the 
framework 33 and to the spray pattern control mecha 
nism in the nozzle 12 which is both rotatably and pivot 
ally mounted with respect to the framework 33, in each 
case through substantially rigid conduits, none of which 
are required to ?ex during pivotal and rotational move 
ment of the nozzle. Further, said conduits are either lo 
cated within the framework 33 or closely adjacent to 
other rigid portions of the monitor apparatus in such a 
way as to be substantially free from danger of snagging 
or damage when the monitor unit is being operated 
near adjoining structures. 
Moreover, provision of hydraulic power to the mo 

tive means causing rotation at the relative rotational 
coupling 67 (FIG. 5), pivoting at the interface of the 
tubular member 144 and shell 146 (FIG. 4) and spray 
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pattern control within the nozzle 12 in no way impedes - 
or limits the extent of the pivoting and rotation of the 
nozzle 12. In consequence, the nozzle 12 may be con 
tinuously rotated through any desired number of full 
360° circles or increments thereof in either rotative di 
rection. Further, pivoting of the nozzle is limited only 
by potential interference between said nozzle and the 
apparatus of the pivotal section 32 in the region of the 
divergent tubes 129 and 130 and in the particular em 
bodiment shown .a full 270° of pivotal movement is 
available to the‘ nozzle. 
Under certain circumstances, and particularly in the 

preferred embodiment shown wherein the monitor unit 
is mounted atop the telescopically extensible boom 16 
and thus at a location remote from hydraulic source, it 
is desirable that hydraulic ?uid flow to the motors 169 
and 176 and to the nozzle 12 be controlled from a loca 
tion remote from the hydraulic source and more partic 
ularly from a location closely adjacent the monitor unit 
11 itself. Failure to provide such remote control for 
such hydraulic ?uid ?ow would require provision of nu 
merous hydraulic lines (in the particular embodiment 
shown, six) extending throughout the length of the 
boom in order to satisfy the control and power require 
ments for the aforementioned motor units 69 and 176 
and nozzle 12, greatly complicating the construction of 
the boom 16. 
Thus, in the preferred embodiment shown, an electri 

cal hydraulic transducer assembly, generally indicated 
at 186, (FIG. 5) is provided as a part of the monitor 
unit 11. The transducer assembly 186 includes a pro 
tective housing 188 comprising substantially channel 
shaped sidewalls 189 and a removable cover plate 190 
fixed to the sidewalls by any convenient means such as 
screws 191. The housing 188 is fixed with respect to the 
framework 33 of the monitor unit and in the preferred 
embodiment shown is ?xed to one of the extended side 
walls of the upper boom section, hereinafter described, 
at the location of the attachment of the framework 33 
thereto, such connection being by any convenient 
means, such as the aforementioned nut and bolt con 
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12 
nections 43. The transducer assembly includes a plural 
ity, here three, of electro-hydraulic transducers 
196-198 fixed by any convenient means (not shown) 
with respect to the housing 188. A control cable 201 
carrying multiple electrical conductors extends into the 
housing 188 and past transducers 196-198, and pairs 
of conductors from the cable connect to respective 
ones of the transducers 196-198. Preferably ?exible or 
bendable hydraulic supply and return conduits 202 and 
203, respectively, also extend into the housing 188 and 
connect to each of the transducers 196-198, as indi 
cated for example at 206. The cable 201 and hydraulic 
lines 202 and 203 preferably extend from the housing 
188 through a suitable opening (not shown) into the 
interior of the upper boom section to the right of the 
framework 33 for connection to means within the 
boom 16 as hereinafter described. 
The transducer 196 controls hydraulic ?ow, from 

supply line 202 and to return line 203, to and from the 
hydraulic rotational motor 69 through a pair of hydrau 
lic lines 208. In a similar manner, transducers 197 and 
198 each control hydraulic ?uid ?ow in pairs of hy 
draulic lines 209 and 210, respectively, line pairs 209 
and 210 being connected to the outer shell 82 of the 
hydraulic relative rotation unit 79 at ones of the above 
described openings 103 therein. The lines 208 through 
210 pass through the sidewalls of the upper boom sec 
tion and the monitor framework 33 through suitable 
openings therein, one of which is indicated at 212. 
The transducers 196-198 may be of any convenient 

electrohydraulic type capable of producing forward, 
reverse or no ?ow in their respective output line pairs 
208-210 in response to electrical signals applied 
thereto from conductor pairs connected thereto from 
the cable 201. 

Suitable transducers are indicated schematically in 
FIG. 18 wherein each of the transducers 196-198 com 
prises a three-position valve 213. The valves 213 are 
spring biased to a central position and are shown by 
way of example as being of the “center closed" type 
whereat when in their central position they prevent 
connection between the supply and return line 202 and 
203 and the one of the motive power units 69, 176 and 
12 to be energized. The valves 213 also have a right 
wardly shifted position for transmitting hydraulic fluid 
to the corresponding motive power unit in one direc 
tion and a leftward or reverse position whereat hydrau 
lic ?uid is provided to the corresponding motive power 
unit in the reverse direction. Thus, the selection of the 
appropriate one of the three valve positions leaves the 
corresponding motive power unit at rest, causes motion 
thereof in one direction or causes reverse motion. 

Shifting of each of the valves 213 is accomplished by 
a corresponding three-way or reversable solenoid 214 
which is connected to a corresponding wire pair 216 of 
the cable 201 and which responds in a conventional 
manner to electrical energization of the pair 216 to 
control the positioning of the valve 213. More particu 
larly, non-energization of the pair 216 causes the sole 
noid 214 to allow the valve 213 to remain in its central 
or non-connecting position, current ?ow through the 
pair 216 in one direction energizes the solenoid 214 to 
move the valve 213 rightwardly to effect flow to the 
motive power unit in one direction and reverse electri~ 
cal ?ow through the pair 216 energizes the solenoid 
214 in the opposite direction to effect leftward move 
ment of the valve and reverse hydraulic flow to the mo 
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tive power unit. Electrical current flow through the 
pairs of the cable 201 can be effected at any remote 10-. 
cation by actuation of suitable switching, for example, 
double pole double throw switches 217, having a con 
nection to a suitable electrical power source 218, for} 
example a vehicle battery or vehicle generator. The 
switches 217 are capable of'positioning in any of three 
operative positions, namely, one wherein the corre 
sponding pair 216 connected thereto is non-energized, 
one wherein current flow pass through said pair in one 
direction and, a third in which reverse current flow 
through the pair occurs.’ Connections between the 
switches 217 and cable 201 are discussed hereinafter in 
detail. . . ' . 

The boom 16 comprises a base portion 221 (FIG. 1) 
and a plurality, here illustrated as three, of telescoping 
boom sections 223-225 of progressively decreasing 
cross-section, the outermost boom section 223 being 
?xed at its lower (rightward as seen in FIG. 1) end on 
the leftward end of the base portion 221 by any conve 
nient means. 
The boom sections 223-225 (FIGS. 8-10) are prefer 

ably identical in cross-sectional con?guration and, al 
though other shapes such as circular or rectangular are 
contemplated, the boom sections are preferably of sub 
stantially square cross-section. The square cross 
sectional shape has been found to be advantageous in 
that it inherently resists relative twisting motion be 
tween boom sections and allows room within the boom 
16 not only for the waterway 47 but for slip tube sets, 
hereinafter described, for power and control signal 
means passing from the base of the boom to the moni 
tor unit 11. r 

The construction of the boom sections 223-225 is 
preferably similarand a description of the wall struc 
ture of the lower or outer boom section 223 will suffice 
for the boom sections 224 and 225 as well. Portions of 
the boom sections 224 and ‘225 will be referred to by 
the same reference numerals as corresponding portions 
of the boom section 225, with the suffixes A and B, re 
spectively, added thereto. The boom section 225 is de 
?ned by an enclosing wall structure having a top wall 
226 (FIG. 10) and a bottom wall 227 and sidewalls 228 
and 229. In the preferred embodiment disclosed, the 
wall structure of the boom section is formed of a pair' 
of opposed channels 231 each having legs 232 joined 
by a bight portion, the bight portions being defined by 
the sidewalls 228 and 229 above mentioned, respec 
tively. The free edges of the legs 232 of the channel 231 
abut to form the square cross-section of the boom sec 
tion and are joined by any convenient means. Although 
it- is contemplated that the boom sections may be made 
'of any of a variety of materials, it is desirable that the ‘ 

' individual sections be constructed of a material which 
if at once relatively strong and yet of reasonably light 
weight. Thus, the various boom sections may be formed 
of steel, and in such event the free edges of the legs 232 
of the channel 231 may be joined by butt welding as in 
dicated at 233. In addition, a cover plate'234 covers the 
legs 232 and is joined thereto, again as by welding, to 
further strengthen the top and bottom walls of the 
boom section. I 

The boom sections 223-225 have rightward endwalls 
230, 230A and 2303, respectively, the endwall 230 
being located near the rightward end of the outer boom 
section and the endwalls 230A and 230B being located 
preferably at the ends of their respective intermediate 
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and inner boom sections. As above generally discussed 
with respect to the monitor unit 11, the sidewalls 228B 
and 229B of the inner boom section 225 extend beyond 
the top and bottom walls 2268 and 2278 thereof for 
allowing attachment of the monitor framework 33 and 
transducer housing 186 thereto. 
The boom sections 223 -225 are preferably dimen 

sioned in cross-section so that, when in their telescoped 
condition, the spacing between the outer and middle 
sections 223 and 224 issubstantially the same as the 
spacing between the middle and inner sections 224 and 
225. The boom sections 223-225 are preferably coax 
ial whereby each of the boom sections is evenly spaced 
at all of its walls from the opposed wall of adjacent 
boom sections. The boom sections are maintained co 
axially aligned by guide block sets 236-239 (FIGS. 
8-10). The guide block sets 236-239 also function as 
low friction sliding bearings to enable telescoping 
movement of the boom sections with respect to each 
other and the guide blocks are preferably of a low fric 
tion synthetic organic plastic material such as nylon. 
Theguide blocks of each set are preferably generally 
L-shaped and disposed at each of the four corners of 
the respective boom section carrying same for slidable 
engagement with the opposed corner portions of the 
adjacent boom section. The blocks 236-239 are prefer 
ably relatively short with respect to the length dimen 
sion of the boom sections. As seen in FIG. 8, the outer 
boom section 223 has attached to the interior thereof 
the set of guide blocks 236 at the leftward end thereof 
for slidably supporting the intermediate boom section 
224. The intermediate boom section 224 has the set of 
guide blocks 237 located at the rightward end thereof 
and affixed to the exterior wall faces thereof for sliding 
movement along the interior of the outer boom section 
223. The intermediate boom section 224 is provided 
with the further set of guide blocks 238 secured to the 
interior thereof at the leftward end thereof for slidably 
supporting the inner boom section 225. The remaining 
set of guide blocks 239 is secured to the exterior of the 
inner boom section 225 adjacent the rightward end 
thereof for sliding movement along the interior face of 
the intermediate boom section 224. 
At least those of the guide blocks ?xed at the left 

ward ends of the several boom sections are preferably 
removably affixed thereto as by screws, one of which 
is indicated at 241 to allow removal of such guide 
blocks to facilitate disassembly of the boom sections 
from one another, as for repair. 
Turning now to the means for causing extension and 

retraction of the boom 16, an elongate pressure ?uid 
cylinder, preferably a hydraulic cylinder, 244 is se 
cured, as indicated at 245 (FIG. 8) to the outer face of 
the outer boom section 223 in parallel relation there 
with. The cylinder 244 is preferably secured to the top 
face of the boom section 223. The pressure ?uid cylin 
der 244 has a piston rod 246 which extends leftwardly 
from the cylinder 244 and is affixed adjacent its free ' 
end as indicated at 247 to the leftward end of the inter 
mediate boom section 224. Thus, extension and retrac 
tion of the piston rod 246 with respect to the cylinder 
244 results in a corresponding extension and retraction 
of the intermediate boom section 224 with respect to 
the outer boom section 223. 
Although a corresponding extension and retraction 

of the inner boom section 225 with respect to the inter 
mediate boom section 224 may be carried out in any of 
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several convenient ways, it is preferred that a slave sys- ' 
tern 249 (FIGS. 8 and 9) be used, whereby the inner 
most boom section 225 will extend and retract simulta 
neously with and to an extent proportional to the exten 
sion of the intermediate boom section 224. The slave 
system 249 comprises an extension pulley and cable set 
251 and a retraction cable and pulley set 252. 
The extension set 251 includes pulleys 254 rotatably 

supported on mounting blocks 255 ?xedly secured by 
any convenient means to the leftward end of the inter 
mediate boom section 224. It is preferred that a pair of 
pulleys 254 be disposed on the top side of the boom 
section 224 and a further pair of pulleys 251 be dis 
posed on the bottom side thereof, the pulley pairs being 
diametrically opposed to each other. Cables 256 ex 
tend from ?xed mountings 257 at the leftward end of 
the outer boom section 223 leftwardly around their re 
spective pulleys and thence rightwardly between the 
inner and intermediate boom sections 225 and 224 to 
further ?xed mountings 259 on the outer face of the 
inner boom section 225 adjacent the rightward end 
thereof. 
The retraction set 252 preferably comprises similar 

pairs of pulleys 261 rotatably mounted on blocks 262 
secured to the rightward end of the intermediate boom 
section 224 by any convenient means such as screws 
263. Cables 266 extend from mountings 267 at the left 
ward end of the outer boom section 223 rightwardly or 
downwardly between the walls of the boom sections 
224 and 223, around the pulleys 261 and thence 
through suitable openings (not shown) in the rightward 
end wall 230A of the intermediate boom section 224 
leftwardly to a ?xed mounting 269 of any convenient 
type on the rightward end wall 230B of the inner boom 
section 225. 
Thus, upon extension of the intermediate boom sec 

tion 224 by the pressure ?uid cylinder 244, the exten 
sion set 251 causes a corresponding extension of the 
inner boom section 225 as a result of leftward move 
ment of the pulleys 254 with the intermediate boom 
section 224, which in turn tensions the cable 256 and 
thereby causes mounting 259 to be drawn leftwardly to 
extend the inner boom section 225. Similarly,.upon re 
traction of the pressure ?uid cylinder 244 and hence of 
the intermediate boom section 224, corresponding 
rightward movement of the pulleys 261 with the inter 
mediate boom section tensions the cables 266 to drawn 
the mounting 269 and inner boom section 225 right 
wardly. ' 

The mounting of the blocks 255 and 262 and of the 
ends of the cables 256 and 266 are preferably of any 
conventional removable type of facilitate disassembly 
of the boom by allowing complete separation of the 
boom sections 223 through 225. 

Plural, in the present embodiment ?ve, sets 276-280 
(FIGS. 5, 8 and 9) of slip tubes are disposed within the 
boom 16. The slip tube sets extend substantially 
through the length of the boom 16 being terminated ad 
jacent the ends thereof. The slip tube set 276 is of 
larger diameter than the remaining slip tube sets 
277—280 and comprises the boom portion of the water 
way 47 above discussed. The waterway slip tube set 
276 is preferably coaxial with the boom. The remaining 
slip tube sets 277-280 are evenly radially spaced from 
the waterway slip tube set 276 and preferably equally 
circumferentially spaced from each other, being lo 
cated at the corners of the boom sections. The slip tube 
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sets 277-280 are provided for transmitting power and 
control signals to the monitor unit 11. More particu 
larly, slip tube sets 277 and 278 are utilized as hydrau 
lic supply and return conduits, respectively, and con 
nect to the lines 202 and 203 (FIGS. 5 and 18). The slip 
tube set 279 is utilized for housing an electrical cable 
in a manner hereinafter described. The slip tube set 
280 is an extra set provided for supplying power or ad 
ditional control signals to the top of the boom, for ex 

' ample, for powering and/or controlling orientation of 
accessory devices such as ?ood lights, television cam 
eras and the like. Thus, depending on the particular use 
to which it is to be put, the slip tube set 280 may be sim 
ilar to the electrical slip tube set 279 or the hydraulic 
slip tubes 277 and 278 or may be some additional varia 
tion to accomplish the particular result desired. 
However, it will be noted that any additional need for 

hydraulic input can, in a particular embodiment shown, 
be satis?ed by the existing hydraulic slip tube sets 277 
and 278, additional transducers being providable, for 
example in the housing 186, to control pressure ?uid 
?ow to any such additional accessories mounted in the 
region of the monitor unit 11. Similarly additional 
cable conductors may be supplied in the electrical slip 
tube set 279 for providing any additional control signal 
leads as may be required. Thus, many types of accesso 
ries may be adequately handled by the slip tube sets 
277-279 used in the present embodiment for operating 
the monitor unit 11 and nozzle 12. in consequence it 
will normally be unnecessary to utilize the spare slip 
tube set 280 for most accessory needs, leaving same 
free for unusual accessory needs such as air or another 

. compressible ?uid under pressure, high amperage elec 
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trical power, a secondary ?re ?ghting ?uid (in addition 
to the particular type conveyed by the waterway slip 
tube set 276) or a wide variety of other uses. Thus, ex 
treme versatility can be achieved in remotely controlla 
ble accessories locatable at the top of the boom 16 by 
use of existing slip tube sets within the boom and with 
out the necessity of providing unprotected hoses, ca 
bles or conduits along the outside of the boom. 

, Seals (not shown) are provided in the waterway slip 
tube set 276 and in the hydraulic slip tube sets 277 and 
278 to prevent leakage of the ?uids carried thereby. Al 
though these seals may be of any conventional type, it 
has been found that grease seals may be used in the wa 
terway slip tube set and that because of the nonnally 
higher pressure, O-ring seals may be used in the hy~ 
draulic slip tube sets 277 and 278. Fluids are not car 
ried by the electrical slip tube set 279, obviating the 
need for ?uid seals therein. If desired, dust seals of any 
conventional type may be provided therein, but such is 
not essential. 
Each of the slip tube sets 276-280 comprises a plu 

rality of individual slip tubes equal in number to the 
number of sections in the boom, in the disclosed em 
bodiment three. The individual slip tubes of each set 
are telescopingly receivable within each other in series 
and differ in diameter. The individual slip tubes of each 
set will be referred to by the reference numeral applied 
to that set, with the suffixes A, B, and C added thereto, 
the rightwardmost or inner slip tube of the set being re 
ferred to by a reference numeral carrying the suffix A, 
the reference numeral of the intermediate slip tube car 
rying the suffix B and the reference numeral of the left 
wardmost or outer slip tube carrying the suffix C. In 
each set, the rightwardmost slip tube is the smallest in 



3,770,062 
17 

diameter, the slip tubes increasing in diameter toward 
the left as seen in FIGS. 8 and 9, or in other words to 
ward the upper end of the boom. Thus, the smallest di 
ameter slip tube of a set is associated with the largest - 
cross-section boom section. _ 

Several important advantages are provided by reduc 
tion of slip tube diameters in the direction opposite to 
that of reduction of boom section diameters, that is, 
providing the largest diameter slip tubes in the smallest 
cross-section boom section and the smallest diameter 
slip tubes in the largest diameter boom sections. 

First, such arrangement allows each slip tube of each 
set to be rigidly affixed at at least one end thereof to its 
corresponding boom section and thus provides for rigid 
support of each slip tube by the boom. This eliminates 
the problem that occurs where the slip tubes and boom 
both diminish in size in the same direction, that being 
the inability to support intermediate slip tube sections 
rigidly on the boom, so that such intermediate slip tube 
sections are supported only by communicating, coaxial 
slip tubes. Such is undesirable in that it renders the slip 
tube sets mechanically weak and also tends to induce 
leaks or at least requires unduly complex, strong, ex 
pensive and perhaps space consuming sealing means to 
curb leakage. ' 

Further, the ability to independently support each 
slip tube of a set on its corresponding boom section in 
creases boom strength and resistance to bending, the 
slip tubes reinforcing the‘ connection of the boom sec- ' 
tions. Thus, it is possible to reduce the strength of the 
individual boom sections and impart a portion of the 
load ordinarily carried thereby to the slip tube sets. 
Further, with respect to the ?uid carrying slip tube 

sets, and particularly‘ the waterway slip tube set 276, 
the smallest diameter slip tube and hence the one re 
sponsible for the major portion of the‘ pressure drop 
along the‘length of the boom will be located nearest the 
pressure source. Thus theremaining slip tubes extend 
ing out toward the upper end of the boom, being of in 
creasingly larger diameter,have increasingly less‘ effect 
on the flow through the waterway. ’ 
Moreover, the overall cross-section'of the boom at 

any'point therealong is normally determined by the 
cross-sectional area'required in the uppermost or inner 
boorn section 225 to contain theslip tubes located 
therewithin, the remaining boom sections being of pro 
gressively larger diameter toward the bottom of the 
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end resulting in an increased outside diameter which 
increases the strength of the slip tube adjacent its point 
of connection and support to the boom section end wall 
230 and prevents any tendency of the means connect 
ing same to said end wall, hereinafter described, to 
crush or deform such slip tube while allowing the re 
mainder of the slip tube to be relatively thin wall con 
struction for reducing the weight of the boom assembly 
and the cost of slip tube materials. A collar 286 of the 
diametrally split type surrounds the enlarged portion 

‘ 282 of the slip tube 276A and comprises two opposed 
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boom. The result then normally is a boom of substantial ' 
strength and one capable of sustaining bending forces‘ 
generated by a high ?ow, high pressure water output 
from the ‘nozzle even when the nozzle is directed at 
right angles to the axis of the boom and regardless of 
the particular circumferential orientation of the nozzle. 
‘Thus, each slip tubeof each of the slip tube sets 

276-280 is rigidly ?xed at or adjacent the rightward 
end thereof to the rightward end wall 230, 230A or 
2303 of the particular boom section in which it is dis 
posed. The means for coupling the slip tubes to the re 
spective base walls above mentioned are preferably of 
identical type, differing only in size in correspondence 
to differences in diameters of the slip tubes. vThus, a de 
scription of the connection of one such slipv tube to its 
corresponding boom section end wall will suffice for 
all. Turning then, for example, to the mounting of the 
rightwardmost waterway slip tube 276A of the slip tube 
set 276, said slip tubev has an increased wall thickness 
portion 282 (FIG. 9) adjacent its lower or rightward 
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and connectible hemicircular portions 287 and 288. 
The hemicircular portions 287 and 288 are provided 
with opposed radial ?anges 291 at the opposite circum 
ferential ends thereof which are removably connectible 
in abutting relationship by a nut and bolt connection 
292 and rigidly surround and clamp the enlarged por 
tion 282 of the slip tube 276A. The hemicircular por 
tions 287 and 288 are equipped at one axial end thereof 
with hemicircular radial ?anges 294 and 295, respec 
tively, adapted to abut the leftward face of the boom 
section end wall 230 and to be secured rigidly remov 
ably thereto as nut and bolt connections 296. ln the 
case of each of the slip tube sets 276-280, that the cou 
pling collar 286 is disposed inside of the corresponding 
boom section and secured to the inner or leftward face 
of the end wall 230, 230A or 23013 thereof. 
Although the collar 286 resists cooking of the slip 

tube 276A away from parallelism with the axis of the 
boom and prevents radial displacement thereof, it is 
further desirable to positively preclude axial slipage of 
the tube through the collar. To this end, the enlarged 
increased thickness portion 282 of the slip tube is pro 
vided with an annular groove 298 in which a radially 
inwardly directed annular ?ange 299 on the collar 287 
is engaged, thereby positively locking the slip tube 
276A against unintended axial movement. 

- As stated, the connection of the slip tube 276A to the 
end wall 230 above described is preferably similar to 
the corresponding’ connections of theremaining ‘slip 
tubes to their respective end walls 230, 230A and 2308 
which further connections thus need not be described 
in detail. ' I . 

It may be noted ‘however that with respect to the slip 
tubes 276A-280A terminating and supported on the 
end wall 230, that such slip tubes may extend right 
,wardly beyond said end wall whereas it is not required 
nor indeed desirable that the remaining slip tubes 
276B-280Band 276C-280C extend rightwardly be 
yond the corresponding boom section end walls 230A 
and 2308. Thus, the rightward end of the innermost or 
lower waterway slip tube 276A‘extends beyond the end 
wall 230 and is provided with an annular groove 303 
adjacent the rightward end thereof for connection to 
the remainder of the waterway 47 disposed in the base 
portion 221 as hereinafter described. The rightward 
ends of the remaining innermost slip tubes 278-288 
also extend rightwardly beyond the wall 230 and are 
provided with suitable connectors for engaging corre 
sponding electrical or hydraulic supply lines or the like 

‘ in the base 221. Thus, the electrical slip tube 279 is 
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provided with, for example, a suitable plug and socket 
connector generally indicated at 305 for terminating a 
suitable flexiblecable 306. The hydraulic slip tubes 
277A and 278A may be terminated at their rightward 
ends in suitable hydraulic connectors one of which is 



19 
shown at 308 connecting to a ?exible hydraulic line 
309 from the base unit 221. 
The leftward ends of the slip tubes 277A-280A and 

277B-280B within the outer and intermediate boom 
sections 223 and 224 are each radially supported only 
by their telescoped relationship within a coaxial slip 
tube ?xed to the next leftward'boom section end wall 
230A and 230B. However, the slip tubes 276C-280C 
in the inner or leftwardmost boom section 225 are also 
supported at their leftward ends by split collars 286D, 
similar to the collar 286 above described in detail, ?xed 
to a transverse wall 312 (FIG. 5) removably secured as 
by nut and bolt connections 313 between the extended 
sidewalls 2288 and 229B of the leftward, inner boom 
section 225. The transverse wall 312 is preferably lo 
cated a short distance beyond the leftward end of the 
top and bottom walls of the inner boom section 225 to 
allow ready access to the collars 286D for repair or dis 
assembly. 

Suitable connections (not shown, but which may be 
similar to the connections generally indicated at 305 
and 308 in FIG. 9) are provided at the ends of the 
smaller slip tubes 277C-279C for connection to the 
electrical cable 201 and hydraulic lines 202 and 203. 
The leftward waterway slip tube 276C connects as by 
welding 314 to the lower section 51 of the conduit sys 
tem within the monitor 11. The leftward ends of the 
spare slip tube set 280 may be terminated in any conve 
nient way depending on the particular use to which it 
is to be put. 

It will be apparent that slip tubes used for ?uid con 
.veying, such as the waterway slip tube set 276 and the 
hydraulic supply and return slip tube sets 277 and 278, 
are capable of extension to various lengths between 
minimum and maximum extensions without regard to 
the particular fluid being conveyed thereby. However, 
the electrical slip tube set 279 contains a set of electri 
cal conductors preferably in the form of a cable 316 
electrically connectible between the aforementioned 
cable 201 and cable 306 disposed at the upper and 
lower ends of the boom, respectively, and requires 
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some means for enabling extension and retraction of ' 
the cable 316. This problem has been solved by provid 
ing the cable 316 in the form of a spiralqof coils 317 
which when the slip tubes of the set 279 are retracted 
as shown in FIG. 11, are snugly compressed together. 
On the other hand, when the slip tubes of the set 279 
are extended as indicated in FIG. 12, the effective 
length of the cable correspondingly increases by reason 
of separation of the coils 317 thus allowing the cable to, 
in effect, stretch upon extension of the electrical slip 
tube set without detrimental effect on electrical current 
or signal carrying capacity thereof. The periphery of 
the coiled cable 316 clears the inner surface of the 
smallest slip tube 279A to prevent binding and enable 
smooth and unhindered coiling and uncoiling of the 
cable 316 during retraction and extension of the boom 
16. 
Turning now to the base unit 21 which supports the 

boom and monitor unit, same comprises a framework 
321 (FIGS. 2 and 13) to be ?xedly mounted on any de 
sired support, such as the pumper truck 22. The mount 
ing of the framework 321 on the pumper truck 22 may 
be carried out in any convenient way (not shown), the 
framework 321 preferably being ?xed to the frame of 
the truck. The framework 321 includes upstanding 
frame elements 322 (FIG. 13) atop which is ?xedly 
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mounted a base plate 323 which overhangs the frame 
elements 322 and is braced at its outer edges by suit 
able bracing 325. A central opening 326 is provided in 
the base plate 323 for purposes appearing hereinafter. 
A turntable 327 is coaxial with and mounted atop the 
base plate 323 for rotation with respect thereto by a 
bearing unit generally indicated at 329. The turntable 
327 is provided with a central opening 328 for purposes 
appearing hereinafter. 

. The bearing unit 329 is an antifriction bearing, for 
example, a ball bearing, having a lower race 330 cen 
trally and ?xedly mounted atop the base plate 323. The 
bearing unit 329 further includes an upper race 333 
centrally ?xed to the lower surface of the turntable 327 
and cooperating with the lower race 330 to rotatably 
support the turntable 327 on the base plate 323, the 
bearing unit 329 absorbing radial as well as axial thrust 
loads. An annular keeper member 334 is ?xed to the 
base plate 323 around the periphery thereof and ex 
tends upwardly past the turntable 327 and includes an 
annular, inwardly radially extending ?ange 334A which 
overhangs the turntable above the bearing unit 329. 
Low friction material such as nylon is provided be 
tween the flange 334A and the upper surface of the 
turntable 327 as indicated at 335. The low friction ma 
terial 335 may be in the form of a ring continuously un 
derlying the ?ange 334A. The keeper member 334 may 
be removably secured to the base plate by any conve 
nient means (not shown). The keeper member 334 and 
low friction element 335 prevent the turntable from_ 
rocking upwardly due to the weight of the boom when 
the boom 16 is extended substantially horizontally. The 
low friction characteristics of the bearing 329 and ele 
ment 335 allow rotation of the turntable while the 
boom is pivoted to any desired position. The keeper 
member 334, being located in close adjacency to the 
periphery of the circular turntable 327, acts as a sec 
ondary radial thrust element for preventing the tumta 
ble from shifting out of concentricity with the base 
plate 323. - ‘ ’ 

Parallel,'upstanding pairs of platelike supports 336 
and 337 are ?xedly mounted on the turntable 327 and 
diametrally opposed at equal distances from the central 
opening 328 for pivotally supporting the rightward or 
bottom portion of the boom 16 as discussed in detail 
hereinafter. 
The rightward end of the outer boom section 223-has 

its top, bottom and sidewall extending rightwardly past 
the end wall 230 and somewhat past the central axis of 
the turntable 327. The base portion 221 includes a pair 
of substantially convex, downwardly opening shells 
(FIGS. 1 and 2), one of which is indicated at 340, such 
shells being disposed on opposite sides of the rightward 
end thereof and in thetregion of the upstanding sup 
ports 336 and 337. The rightward end of the shells 340 
are joined by a convex end wall structure 341 which 
structure extends across the width of the boom 16 at 
the rearward, or as seen in FIGS. 1 and 13, the right 
ward end thereof. The shells 340 include side plates 
342 which are outwardly spaced from and parallel to 
the sidewalls 228 and 229 of the outer boom section 
223 for purposes appearing hereinafter. The end wall 
341 and side plates 342 have lower edges located some 
what below the center of the sidewall 228 and 229 of 
the outer boom section 223 but located above the bot 
tom wall thereof. The end wall 341 terminates at a 
point suf?ciently high as not to interfere with a pivoting 
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movement of the boom 16. The shells 340 are ?xed to 
the sidewalls of the boom section 223 by any conve 
nient means including a cross beam 343 ?xed to the top 
wall of the boom section 223. 

In the particular embodiment shown, the sidewalls 
228 and 229 of the boom section 223 are covered with 
additional plates 344 disposed between said sidewalls 
and the aforementioned shells 340 and ?xed thereto, 
said plates extending a short distance above and below 
the top and bottom walls of the boom section 223 for 
providing additional strengthening thereto. A top plate 
345 is ?xed to the upper edges of the plates 344 as well 
as to the cross beam 343 and the rear wall 341. The top 
plate 345 and side plates 344 thus extend from the rear 
ward or rightward end (FIG. 13) of the outer room sec 
tion 223 forwardly to a point somewhat past the end 
wall 230 thereof. The rearward or rightward end of the 
pressure. ?uid cylinder 244 is disposed between the 
plates 344 and the top plate 345. 
Further convex and rearwardly or rightwardly open 

ing shells 346 are provided at the forward or leftward 
ends of the side plates 344 and have ?ange-like por 
tions 347 spaced outwardly from and in parallelism 
with the side plates 344 for purposes appearing herein 
after.‘ ' 

A pivot assembly 355 (FIGS. 13-16) includes a cen 
trally located waterway pivot unit 356 from both ends 
of which extend coaxial stub shafts 358 for supporting 
the waterway pivot unit 356 and the lower or rightward 
end of the boom 16 on the supports 336 and 337. Al 
though the stub shafts 358 may coact with boom 16 and 
the supports 336 and 337 in any convenient way, one 
example of such connection is shown in FIG. 15. Here, 
the supports 336 and 337 are provided with coaxial 
openings 360 in which are disposed bushings 364 
snugly receiving and supporting the stub shafts 358. 
The sidewalls 228 and 229 of the outer boom section 
223 (the sidewall 229 being shown in FIG. 15), the 
overlaying plates 344 adjacent said sidewalls and the 
side plates 342 of the shells 340 on opposite sides of the 
boom 16 are provided with coaxial openings 362. A cy 
lindrical member 363 extends between the boom side 
walls‘ and the side plates 342 coaxially of the openings 
362 and is secured thereto as by welding. The interior 
of the member 363 is lined with a snugly ?tting, low 
friction bearing sleeve 364, preferably of nylon. The 
bearing sleeve 364 is snugly but rotatably received on 
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wardly about the axis of the pivot assembly 355 and 
hence about the axes of the stub shafts 358. 
The waterway pivot unit 356 (FIGS. 13-16) com 

prises a hollow cylindrical member 386 of circular 
cross-section, the ends of which are closed by end 
plates 387 and 388, as by welding. The ends of the cyl 
inder 386 are coaxially secured by screws 390 to the 
stub shafts358 by radial ?anges 389 secured as by 
‘welding to the inner ends of the stub shafts 358. The cy 
lindrical member 386 is provided adjacent its rightward 
end‘ with an inlet opening 392 in the peripheral wall 
thereof. A ?uid inlet conduit 393 is secured to the pe 
ripheral wall of the cylindrical member 386, preferably 
by welding, and communicates with the interior of the 
cylindrical member 386 through the inlet opening 392. 
The conduit 393 is sinuously curved, extending sub 
stantially radially from the cylindrical member 386, 
curving toward the central portion of the conduit 386 
and then curving in the opposite direction so that the 
outer or, as shown in FIG. 15, the lower end thereof ex 
tends substantially radially from the cylindrical mem 
ber 386. The axis of the lower end of the conduit 393 

' is preferably located in the central radial plane of the 
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the stub shaft 358. Thus, the stub shafts 358 serve to ‘ 
pivotally to support the boom 16 on the supports 336 
and 337 upstanding from the turntable. A collar 366 is 
preferably disposed on each of the stub shafts 358 in 
board of the inboard support 337 for maintaining the 
central portion of the waterway pivot unit 356, herein 
after described, centered between the upstanding sup 
ports 337 and with respect to the turntable 327. 
Pressure ?uid cylinders 376 and 377 (FIGS, 1, 2 and 

13) are disposed on opposite sides of the boom and are 
each supported pivotally at the lower ends thereof be 
tween corresponding ones of the support plates 336 
and 337 by suitable pivot pins 378. The piston rod 381 
of each of the pressure ?uid cylinders 376 and 377 has 
‘its upper end located between the corresponding side‘ 
wall of the outer boom section 223 and the ?ange-like 
portion 347 of the opposed shell 346, such upper piston 
rod end being pivotally supported therebetween on a 
pivot pin 382. Thus, extension of the pressure ?uid cyl 
inders 376 and 377 causes the boom 16 to pivot up 
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cylindrical member 386. 
The cylindrical member 386 is provided with a re 

duced diameter portion 395 at its leftward end for 
snugly receiving thereon a sleeve 396. The sleeve 396 
is snugly held axially of the cylindrical member 386 be 
tween a shoulder 397 de?ning the rightward end of the 
reduced diameter portion 395 and the leftward one of 
the radial ?anges 389. The sleeve 396 has an opening 
398 through the peripheral wall thereof, the opening 
398 preferably being located at the same distance from 
the longitudinal center of the cylindrical member 386 
as is ‘the aforementioned opening 392. A ?uid outlet 
conduit 399 is affixed, preferably by welding, to the ex 
terior of the sleeve 396. The conduit 399 is preferably 
identical to the aforementioned conduit 393, being sin 
uous in shape and extending radially from the opening 
398, curving rightwardly toward the longitudinal center 
of the cylindrical member 386, and then curving in the 
opposite direction so that the outer end thereof is 
aligned radially of the cylindrical member 386 and is 
coaxial with the lower or inlet end of the conduit 393. 
The cylindrical member 386 is provided with a circum 
ferentially elongate ‘opening 401 (FIGS. 15 and 16) 
which is centered on the opening 398 in the sleeve 396 
and is of the same width, axially of the cylindrical mem 
ber 386, as the opening 398. Thus, ?re ?ghting ?uid 
?ows upwardly through the conduit 393 into the inte 
rior of the cylindrical member 386 and then leftwardly 
and upwardly through the openings 401 and 398 and 
into the conduit 399. 
The circumferentially elongate opening 401 is de 

signed to allow complete communication of the open 
ing 398'in the sleeve 396 with the interior of the cylin 
drical member 386 through substantial pivotal move 
ment of the sleeve 396 with respect to the cylindrical 
member 386, in the present embodiment through an 
arc of 93°. The circumferential ends of the opening 401 
are preferably arranged tangentially of the inside diam 
eter of the cylindrical member 386, rather than radially 

' thereof, so that when the outlet conduit 399 is at either 
of its extrene pivotal'positions, indicated at 399A and 
3998 in broken lines in FIG. 16, the wall of the opening 
401 will form a smooth continuation of the interior sur~ 
face, or at least a portion thereof, of the outlet conduit 






















