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ABSTRACT: A remotely controlled twin-jet monitor ap 
paratus is mounted on the end of an articulated water-con; 
ducting boom or arm, and is so constructed that the two jets 
emanating therefrom never create any resultant torque about 
the vertical axis through the mast for the boom. Accordingly, 
the boom may be made extremely large yet light in weight, and 
may be manipulated by small and low-power motor means. 
Means are provided to effect simultaneous rotation of both 
jets, and to change the angles of the jets relative to a predeter 
mined plane, but without creating the indicated resultant 
torque. 
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MONITOR BOOM IN CORPORATING TWIN-JET NOZZLE 
APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to the ?eld of hydraulic monitors or 

giants for use in ?re?ghting, mining, slurrying, etc. More par 
ticularly, this invention relates to the mounting of monitor ap 
paratus on the ends of booms or arms. 

2. Description of the Prior Art 
Large, hydraulic nozzle apparatus, or monitors, have previ 

ously been mounted or used on the ends of booms for 
?re?ghting or other purposes. However, it has not heretofore 
been practical to direct the jet laterally relative to the end of 
the boom. This is because a large reaction torque is created 
about the vertical axis of the boom, thus necessitating exces 
sively strong and heavy mast or boom constructions and/or 
powerful and expensive actuating apparatus. There exists a 
distinct need for a boom-monitor apparatus from which jets 
may be laterally directed, which may be very large yet light in 
weight and inexpensive, and which may be readily retracted 
for transportation through the streets or elsewhere. It is highly 
important that the jets be rotatable. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, two monitors are 
mounted at the boom end. Remote-operated means are pro 
vided to pivot the monitors in opposite directions and through 
equal angles, in such manner that no resultant reaction torque 
is created about the vertical axis or mast of the boom. Means 
are provided to effect conjoint rotation of the monitors about 
a common axis at the boom end, again without creating any 
resultant torque about the mast. In addition, means are pro 
vided to direct the jets downwardly, the resultant upward 
thrust being largely compensated for by the weight of the 
boom. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an enlarged top plan view of the monitor portion of 
the apparatus; 

FIG. 2 is an enlarged elevational view of such monitor por 
tion; 

FIG. 3 is a view, primarily in elevation, showing the boom in 
retracted condition; 

FIG. 4 is a top plan view of the showing of FIG. 3; and 
FIG. 5 is an elevational view showing, the boom and moni 

tors in various extended positions. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring ?rst to FIG. 1, the twin-jet monitor portion 10 of 
the ?re?ghting (or mining) apparatus includes two identical 
nozzles 11 and 11a. Such nozzles are connected, respectively, 
to tubular sinuous members 12 and 12a which, in turn, are as 
sociated with swivel joints l3 and 13a (respectively). The two 
swivel joints 13 and 13a have large outer bearing elements 14 
(FIG. 2) which are rigidly connected to the ends of the arms of 
a T-shaped member 15. The stem of the T-shaped member 15 
is connected by a swivel joint 16 to a secondary boom member 
17 . 

The sinuous member 12 includes a reversely bent tubular 
portion which extends upwardly as viewed in FIG. 2. In com 
plementary or conjugate manner, sinuous member 12a has a 
reversely bent portion which extends downwardly as viewed in 
such ?gure. This permits the swivel joints 13 and 13a to have a 
common axis which is designated A in FIG. 1. 
A predetermined generally horizontal or inclined plane 

which is perpendicular to the common axis of swivel joints l3 
and 13a, and which contains the axis of swivel joint 16, also 
contains the axes of nozzles 1 l and 1 1a. Also, the axes of noz 
zles l1 and 11a intersect the axis A. Such noule axes addi 
tionally intersect the axis of swivel joint l6. 
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2 
To achieve the relationships speci?ed in the preceding para 

graph, the respective sinuous members 12 and 12a are formed 
with elbow portions 18 and 18a bent at obtuse angles as best 
shown in FIG. 1. ' 

The described relationships create conditions such that the 
nozzles cannot create any torques about the common axis A of 
joints l3 and 13a, nor about the axis of joint 16. As will be set 
forth below, the conditions are also caused to be such that no 
resultant torque is created about the vertical axis or mast of 
the entire boom apparatus. 

Swivel joints 13 and 13a are powered by ?uid motors 22 and 
22a which are mounted on the associated outer bearing ele 
ments 14. Each of the ?uid motors 22 and 22a includes a 
worm gear and associated worm wheel adapted to effect rela~ 
tive rotation between elements 14 and end portions of mem 
bers l2 and 12a. Since the axes of the nozzles intersect the 
common axis A of swivel joints 13-1311, so that there is no tor 
sional force about such axis A despite the reaction of the ?uid 
discharged from the nozzles, the motors 22 and 22a may be 
very small and inexpensive. 
Motor 22 is operated by introducing ?uid through a conduit 

23 and withdrawing such ?uid through a conduit 24. Motor 
22a is operated by introducing the ?uid through such conduit 
24 and withdrawing the ?uid through a conduit 25. The mo 
tors 22 and 22a are thus in series with each other, and each 
motor is constructed the same as the other. Therefore, the mo 
tors and associated swivel joints always operate simultane 
ously through equal angles. 
Very importantly, the motors 22 and 22a are so connected 

that the sinuous members 12 and 12a rotate in opposite 
directions about the common axis A of swivel joints 13 and 
13a, as indicated in phantom lines in FIG. 1. Thus, when one 
of the nozzles 11 is moved away from a predetermined vertical 
plane containing axis A, and also containing the axis of swivel 
joint 16, the other nozzle 11a moves (in the opposite 
direction) an equal amount relative to such plane. This 
counter pivotal movement of sinuous members 12 and 12a 
equalizes the side or lateral reaction forces of the ?uid which 
is discharged from the nozzles. Stated otherwise, the side reac 
tion forces (those forces perpendicular to the speci?ed verti 
cal plane) are equal and counterbalanced (the nozzles 11 and 
111: corresponding to each other, and discharging the same 
volume of ?uid). 
The only resultant reaction force from ?uid discharged 

through the twin-jet monitor portion 10 is one which is coaxial 
with the longitudinal axis of swivel joint 16. Therefore, the 
power means to rotate the twin-jet monitor portion 10 about 
the axis of swivel joint 16 does not need to be powerful or ex 
pensive. 

Swivel joint 16 is powered by a ?uid motor 28 which is 
rigidly positioned on the outer bearing element 29 of the 
swivel joint. The ?uid motor 28 is operated in one direction by 
introducing ?uid into the motor through a conduit 30 and 
withdrawing such ?uid through a conduit 31. 
A pair of conduits 34 and 35 are attached to the outer bear 

ing element 29 of swivel joint 16, and communicate (respec 
tively) with conduits 23 and 25. The connection between con 
duit 34 and conduit 23, and the connection between conduit 
35 and conduit 25, are the same as described in my copending 
patent application Ser. No. 755,919, ?led Aug. 28, 1969, for 
an Improved Power-Operated and Manually-Operated Swivel 
Joint Means, and Hydraulic Monitor Incorporating the Same. 

Referring now to FIGS. 3 and 4, the above-indicated secon 
dary boom member 17 has a looped end portion 50 which is 
associated with a swivel joint 51. The swivel joint 51 is, in turn, 
associated with the elbowed end portion 52 of a primary boom 
member 53. The axis of swivel joint 16 is perpendicular to and 
intersects the axis of swivel joint 51. 

Since (as above stated) the reactant force of the twin-jet 
monitor portion 10 is resolved into an axial force along the 
axis of swivel joint 16, and since the axis of swivel joint 16 in 
tersects the axis ‘of swivel joint 51, the reactant force of the 
twin-jet monitor 10 does not produce any torsional force 
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about the axis of swivel joint 51. Therefore, the means used to 
pivot the secondary boom member 17 about the axis of swivel 
joint 51 does not need to be powerful. 

Swivel joint 51 is power-operated by a cylinder 54 one end 
of which is pivotallyattached to a bracket 55 on the primary 
boom member 53. The piston rod 56 of such cylinder is 
pivotally attached to a bracket 58 on loop 50 of secondary 
boom member 17. Conduits 59 and 60 effect operation of 
cylinder 54 in order to pivot the monitor apparatus 
downwardly relative to the position shown in FIG. 3, or to 
return toward such position. Preferably, for reasons set forth 
below, the monitor apparatus is not pivoted upwardly from the 
FIG. 3 position (in which position a plane containing nozzles 
12 and 124 also contains primary boom member 53). 
The primary boom member 53 includes a looped portion 67 

which is associated with a swivel joint 68. The swivel joint 68 
is associated with an elbowed end portion 69 of a secondary 
mast member 70. The axis of swivel joint 68 is perpendicular 
to and intersects the longitudinal centerline of the secondary 
mast member 70. As shown in FIG. 4, a vertical plane which 
passes through the longitudinal centerline of boom member 
53 also passes through the longitudinal centerline of seconda 
ry mast member 70. 
The swivel joint 68 is power-operated by means similar to 

that which operates swivel joint 51. A cylinder 73 is pivotally 
attached to a bracket 74 on the secondary mast member 70. A 
piston rod 75, which is connected to the piston 76 in the 
cylinder 73, is pivotally attached to a bracket 77 on the looped 
end portion 67 of primary boom member 53. The cylinder 73 
is operated by introducing ?uid through conduit 78 and 
withdrawing ?uid through conduit 79, or vice versa. 
Secondary mast member 70 includes a looped portion 84 

which is associated with a swivel joint 85, as best shown in 
FIG. 4. The swivel joint 85 is associated with an elbowed end 
portion 86 of a primary mast 87. The axis of swivel joint 85 is 
perpendicular to and intersects the longitudinal centerline of 
secondary mast member 70, and also the longitudinal center 
line of primary mast 87. 
The swivel joint 85 is power-operated by a cylinder 91, one 

end of which is pivotally attached to a bracket 92 secured on 
the primary mast 87. The piston rod 93 of cylinder 91 is 
pivotally attached to a bracket 95 on the secondary mast 
member 70. Cylinder 91 is actuated by introducing ?uid 
through conduit 96 and withdrawing ?uid through conduit 97, 
or vice versa. 

The primary mast 87 is rotatably supported in upper and 
lower bearings 10] and 102, and is associated with a swivel 
joint 103 which connects the mast member 87 to a ?uid supply 
conduit 104. Swivel joint 103 is power-operated by a ?uid 
motor 105 driving a gear means 106 which, in turn, engages a 
gear wheel 107 mounted on the primary mast 87. 
The upper bearing member 101 is positioned near the top of 

the vehicle 110, as shown in FIG. 5. The lower bearing 
member 102 is positioned near the base of the vehicle 110 in 
order to provide stability for the primary mast 87. 

This apparatus also includes a rest member 112 positioned 
on the vehicle 110, and which supports the secondary mast 
member 70 when the apparatus is in its retracted condition 
shown in FIGS. 3 and 4. Positioned on the primary mast 87 is a 
second rest member 113 which supports the forward end of 
the primary boom member 53 when the apparatus is in 
retracted condition. 

OPERATION 

When the rod 93 in cylinder 91 is fully extended, the secon 
dary mast 70 is pivoted about swivel joint 85 until the longitu 
dinal centerline of the secondary mast member is coaxial with 
the longitudinal centerline of primary mast 87, as shown in 
FIG. 5. 
When the rod 75 in cylinder 73 is fully extended, the prima 

ry boom member 53 is moved from its initial position parallel 
to‘secondary mast member 70 to the extended position shown 
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4 
in FIG. 5. Alternatively, the cylinder 73 may be only partially 
extended, resulting in the primary boom member 53 being ' 
positioned (for example) as shown in dashed lines in FIG. 5. 
Primary boom 53 may be pivoted horizontally through use of 
motor 105, and gear means 106-107, FIG. 3. 

Regardless of the position of the primary boom 53, the 
secondary boom member 17 may be rotated about swivel joint 
51 in order to direct the twin-jet apparatus 10 in the desired 
direction. A few of the possible con?gurations are shown in 
FIG. 5. As previously indicated, the noules I1 and 11a are 
normally directed generally coaxially or downwardly relative 
to the axis of boom member 53. This provides the advantage 
that the reactions from the jets never adds excessively to the 
weight of member 53, whereby such member (and associated 
members) may be light in weight. Normally, the jets are 
downwardly directed, so that the reaction forces decrease the 
effective weight of member 53. 
As described in detail above, the angular positions of noz 

zles 11 and 11a relative to the predetermined vertical plane 
containing the axis of swivel joint 16, and also containing the 
common axis A (FIG. 1) of joints l3 and 13a, are always such 
that the torques generated by the jets neutralize or cancel 
each other. This is true not only relative to torques about such 
axes, but also about the axis of primary mast 87. The moment 
arm of nozzle 11 relative to the axis of mast 87 is always the 
same as that of nozzle 11a relative thereto. Since the jet 
volumes are the same, and the jets are always so directed as to 
create opposite torques relative to such axis, it follows that 
there is no resultant torque about the mast. Motor and gear 
elements 105-107 may therefore be small. 
To state the above in another manner, it is emphasized that 

the net reaction force of twin-jet apparatus 10 is (as stated 
above) always aligned with the longitudinal axis of swivel joint 
16. Referring to FIG. 4, the axis of swivel joint 16 intersects 
the extended axis of the primary mast 87. The twin-jet nozzle 
apparatus 10 may therefore, as set forth above, discharge ?uid 
without transmitting any torsional force to primary mast 87 . 

It is pointed out that the above-speci?ed vertical plane con 
taining axis A, and also containing the axis of swivel joint 16, 
further contains the axis of mast 87. 

Fire?ghting ?uid is introduced into the apparatus through 
the ?uid supply conduit 104. The ?uid passes through the pri 
mary mast 87, into the secondary mast member 70, through 
the primary boom member 53, into the secondary boom 
member 17, through the T-shaped member 15, into the sinu 
ous members 12 and 12a, and out through the two discharge 
nozzles 11 and 11a. As shown in FIG. 5, the apparatus 10 may 
be placed in a large number of positions and pointed in a large 
number of directions. The apparatus discharges two streams 
of ?uid which may be closely aligned or widely divergent. 
The apparatus, when in its retracted position as shown in 

FIG. 3, may easily be transported on a ?retruck or similar 
land-based vehicle 1 10. The apparatus is easily transported to 
the site of the ?re, where the secondary mast member 70 is 
pivoted to its upright position as shown in FIG. 5. The primary 
boom member 53 and the secondary boom member 17 may 
then be positioned so as to most advantageously discharge 
?uid directly onto the source of the ?re. The swivel joint 16 
may be continuously rotated in order to periodically discharge 
?uid onto a given area. 

If the ?re is in a room in (for example) an upper story of a 
building, and the twin~jet apparatus 10 is inserted through a 
window in such room, this device may discharge ?uid onto 
many areas of the room by pivoting the discharge nozzles 11 
and 11a to the widely divergent positions shown in phantom in 
FIG. 1, and continuously rotating the twin-jet device 10 about 
the axis of swivel joint 16. When the nozzles 11 and 11a are 
generally horizontal, the twin-jet apparatus 10 will discharge 
water toward both sides of the room. When the discharge noz‘ 
zles 11 and 11a are generally vertical, the twin-jet apparatus 
10 will discharge water toward the ceiling and toward the 
?oor. The rate of rotation about swivel joint 16, and the angu 
lar positions of discharge nozzles l 1 and 1 1a, may be varied as 
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necessary to thoroughly saturate many areas of the room. 
Such saturation occurs without ever imparting a buckling or 
twisting moment to any part of the apparatus. 
The apparatus may be positioned on a ?reboat as well as on 

a land-based vehicle. It may also be permanently positioned in 
areas of high ?re danger where an elevated discharge position 
is desirable in order to most effectively ?ght any ?re that 
might occur. 
The apparatus is also highly useful as an aid in phosphate 

mining, slurry production, etc. lt is able to discharge a pair of 
high-pressure jets of water directly downwardly onto any 
given part of a large area. Very importantly, the apparatus is 
able (by use of swivel joint 16) to generate a mixing action as 
desired. The apparatus may be positioned on a movable base 
or sled so that it may easily be moved from one area to 
another. 
We claim: 
1. A twin-jet monitor apparatus, which comprises: 
support means, 
?rst and second nozzle means movably mounted on said 

support means, 
said ?rst nozzle means being so directed that the reaction 

force resulting from discharge of ?uid therefrom 
generates a torque in one direction about a predeter 
mined axis, 

said second nozzle means being so directed that the reac 
tion force resulting from discharge of fluid therefrom 
generates a second torque about said axis and which is 
oppositely directed relative to said ?rst-mentioned 
torque, 

means to supply ?uid to said nozzle means for discharge 
therethrough, and 

?rst and second actuating means connected, respectively, to 
said nozzle means to move the same relative to said sup 
port means, 
said ?rst and second actuating means being so correlated 

to each other, and said ?rst and second nozzle means 
being so correlated to each other, that said ?rst-men 
tioned and second torques substantially cancel each 
other regardless of the positions of said ?rst and second 
nozzle means relative to said support means, whereby 
there is substantially no torque about said axis resulting 
from said reaction forces. 

2. The invention as claimed in claim 1, in which said ?rst 
nozzle means is a single nozzle of predetermined size, in which 
said second nozzle means is a single nozzle of the same 
predetermined size, in which said fluid supply means is con 
nected to supply equal volumes of ?uid to said ?rst-mentioned 
and second-mentioned nozzles, and in which means are pro 
vided to operate said ?rst and second actuating means in such 
manner that the angle of said ?rst-mentioned nozzle relative 
to a predetermined plane containing said predetermined axis 
is always equal to the angle of said second-mentioned nozzle 
relative to said plane, said nozzles being on opposite sides of 
said plane. 

3. The invention as claimed in claim 2, in which said nozzles 
lie in the same plane. 

_ 4. The invention as claimed in claim 3, in which said support 
means and said ?uid supply means include a swivel joint 
through which ?uid is fed to both of said nozzles, the axis of 
said swivel joint lying in said predetermined plane. 

5. The invention as claimed in claim 4, in which means are 
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6 
provided to effect conjoint rotation of said nozzles about said 
swivel joint axis. 

6. The invention as claimed in claim 5, in which said support 
means is a large articulated boom having said nozzle means at 
the free end thereof, in which said boom is connected to a ver 
tical mast, in which said predetermined axis is coincident with 
the axis of said mast, and in which means are provided to 
rotate said mast about said predetermined axis. 

7. A twin-jet monitor apparatus, which comprises: 
a T-shaped conduit, 
?rst and second swivel joints mounted at the ends of the 
arms of said conduit and coaxially of each other, 

a third swivel joint mounted at the end of the stem of said 
conduit, 
the axis of said third swivel joint being perpendicular to 
and intersecting the common axis of said ?rst and 
second swivel joints, 

a ?rst connector conduit extending from said ?rst swivel 
joint to a ?rst nozzle, 

a second connector conduit extending from said second 
swivel joint to a second nozzle, 
said ?rst and second nozzles having the same shape and 

flow capacity, 
the axes of said nozzles lying in a plane which contains 

said axis of said third swivel joint, 
said axes of said nozzles perpendicularly intersecting said 
common axis of said ?rst and second swivel joints, 

motor means to rotate said T-shaped conduit about said 
third swivel joint, 

motor means to rotate said ?rst connector conduit about 
said ?rst swivel joint, 

motor means to rotate said second connector conduit about 
said second swivel joint, 

means to operate said motor means for said ?rst and second 
connector conduits in such manner that said axes of said 
?rst and second nozzles always lie at equal angles to a 
second plane perpendicular to said ?rst-mentioned plane 
and containing said axis of said third swivel joint, 
said ?rst and second nozzles lying on opposite sides of 

said second plane and extending generally forwardly 
from said third swivel joint, and 

connector conduits to vary in conjugate manner the angles 
of said nozzles relative to said second plane. 

8. The invention as claimed in claim 7, in which each of said 
?rst and second connector conduits has a portion which ex 
tends away from said axis of said third swivel joint and along 
said common axis of said ?rst and second swivel joints. 

9. The invention as claimed in claim 7, in which water 
supply means are provided to feed water at high flow rates to 
said third swivel joint and thus to said ?rst and second swivel 
joints, said supply means and said conduits being such that the 
flow volume of water through said ?rst swivel joint is equal to 
the ?ow volume of water through said second swivel joint. 

10. The invention as claimed in claim 7, in which said third 
swivel joint is connected at the end of a long boom conduit 
which, in turn, is connected to a mast conduit. 

11. The invention as claimed in claim 10, in which said 
boom conduit is pivotally connected to said mast conduit, in 
which said axis of said third swivel joint intersects the axis of 
said mast conduit, and in which means are provided to rotate 
said mast conduit about its axis. 


