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2,729,296
HYDRAULIC TURRET CONTROL

Gordon T. Gumey, Worcester, Mass., assignor to Rock-
wood Sprinkler Company, Worcester, Mass., a corps-
ration of Massachusetts :

Application September 24, 1954, Serial No, 458,146
5 Claims. (CL 169--25)

The present invention relates to control apparatus for
fire fighting turrets and in particular to a combined hy-
draulic and manual turret control system.

In the application of Howard G. Freeman Serial No.
262,958, filed December 22, 1951, now Patent No.
2,698,665 dated T apuary 4, 1955, for a control apparatus
for fire fighting turrets, there is described a simple and
casily operated turret control system in which the con-
trols are essentially manual and mechanical.  In that
application there is described a fire fighting turret for
handling either water or fire fighting foam. In such de-
vices it is mecessary that the control system move the
turret in order to precisely locate the direction and eleva-
tion of the nozzle, and in addition, means: are usually
provided for changing the pattern control devices which
fit in front of the nozzle.

In the above-mentioned application the elevation and
azimuth of the turret nozzle are directed through the use
of a single handle. Vertical movement of the handle
controls the nozzle elevation and angular motion about
its axis of rotation controls the nozzle azimuth. In order
to achieve these results the handle transmits rotary forces
tending to change the azimuth of the nozzle through a
tube and vertical forces through a link passing through
the middle of the tube, In addition, a convenient double
cable assembly is shown by which the proper shaping
device may be placed in front of the nozzle. Selection
is achieved by tension on one or the other of the two
cables. It is desirable that the simplicity and accuracy
of the form of manual contro] described in said applica-
tion be retained and that there be combined with it hy-
draulic actuating means. ' Hydraulic control means per-
mit the direction of the turret and nozzle to be controlled
remotely, and if properly designed, the hydraulic actuat-
ing means can be used as a supplement to manual control
in order to reduce the amount of force required to oper-
ate the turret manually. -

Accordingly, it is the object of this invention to pro-
vide a simple and effective combined mechanical and hy-
draulic control system for fire fighting turrets. It is a
further object of this invention to provide a combined
hydraulic and mechanical control -system in which the
hydraulic system will operate independently of the manual
system or may be used to reenforce the manual operation.

With these objects in view, the present invention con-
templates an arrangement whereby a single handle trans-
mitting force only to a single control rod together with
an appropriate linkage operates to manually position the
nozzle. This rod carries an enlarged flange which rides
in a cylinder and operates as a hydraulic piston to effect
control of nozzle elevation. The angular position of the
turret is controlled by a large gear sector, a relatively
small angular rotation of which will rotate the turret a
full 360°. 1t is a feature of this construction that it is
light and compact but at the same time is svitable for
heavy as well as light turrets and through the use of
conventional feedback techniques, makes it possible to
apply hydraulically boosted manual direction to the heavy
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previously required power operation. A
further feature of this construction is the fact that it does
not restrict the use of either mechanical or other pattern
control means to vary the shape of the flow pattern being
ejected from the nozzie.

In the accompanying drawings which will be used to
describe this invention,

Fig. 1 represents a- side elevation partially in section
showing the internal arrangement of the operating parts,
and

Fig. 2 is an external
which is cut away.

As described in the above-mentioned application the
illustrated embodiment of the invention as shown in both
Figs. 1 and 2 comprises a turret body 6 adapted to be
rotated about a vertical axis for training of the turret in
azimuth. The body protrudes up through a supporting
partition 8 which may be the cab roof of a crash fire
truck, and a frame 10 extends down below the partition
and serves as a support for the body. The frame has a
liquid inlet 12 connecting with the central passage 14 ex-
tending through the body. A control rod 42 passes at its
upper end through the body 6 and extends downwardly
along the azimuth axis of the body through the water
passage 14 in the body and the liquid inlet member 12,
in the frame and out through the bottom of the frame.
The body is journalled in ball bearings 19 in the frame
and twisting of the control rod turns the body in azimuth,
while vertical motion of the control rod controls the noz-
zle elevation in a manner to be described.

The body of the turret is provided with the usnal flaring
arms 29, having water passages branching from the pas-
sage 14. The bearing member 21 at the upper end of
each arm supports the nozzle member 22 through which
the water or foam is ejected. The nozzle member is
journalled for rotation about the horizontal axis of the
bearings in order that it may be positioned in elevation.
Suitably sealed water passages connect the nozzle with
the passages of the arms 20. The nozzle member 22
terminates in a suitable discharge device which may be
changed as desired, as described in the application of
Freeman Serial No. 262,958. ‘The flow shaping devices
which are positioned in front of the nozzle are not shown,
but the bracket to which they are attached is indicated
by a reference figure 28. The bracket pivots about the
sealed axie 29 upon ball bearing supports 3¢. The spring
loaded plunger 24 is adapted to catch in one of a pluarality
of notches in the mounting bracket to center one of the
shaping devices in front of the nozzle. The auxiliary
handle 26 is provided on top of the nozzle and may be
pivoted into operating position about the pinned hinge
27.  The spring loaded catch 25 fixes the handle in oper-
ating position. :

The controls for this apparatus and their operation may
be described as follows, The principal operating mem-
ber transmitting the forces required for manual control
of both elevation and azimuth is the rod 42 which extends
through the sealing tube 16 and connects the control han-
dle 52 with the nozzle 22. The rod is pinned to the han-
dle by the pin 54 and the handle is free to rotate about
this joint. The end of the handle is connected through
a link 56 to the ring 18 which is journalled to turn on the
ball bearing raceway 58 about the axis of the rod 42 at
the lower end of the fixed frame 10. The link 56 js
pinned at both ends and is free to rotate about these
pinned joints as the rod 42 moves vertically along its axis,
The upper end of the contro} rod 42 is joined by the bent
link' 66 to the nozzle 22, The link is 2lso pinned at one
end by the pin 62 which joins it to the nozzle and at the
other end by the pin 64 securing it to the control rod.
Both of these pin joints also permit free rotation about a
rod moves vertically. The pin 62

turrets which

rear elevation a small portion of
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attaching the link to the nozzle is above the center line
of the nozzle and this fact together with the bend in the
link itself assures. a. moment arm by which the. elevation
of the nozzle can be changed by a vertical force. on the:
control rod regardless of the vertical direction. of the
nozzle at any given moment.

The apparatus may also be operated hydraulically. To.
that end the lower end of. the. control: rod 42 carries:flange
section 70 which operates as a hydraulic piston inside the
hydraulic. cylinder 72. The. cylinder is firmly secured at
its lower end by threaded. joints to. the frame 10. The
control rod passes through a sealed opening in the top: of
the cylinder 72, through the cylinder itself, and through
a plug 73 sealing the bottom end of the cylinder. Both
ends of the hydraulic cylinder are so: formed and the: rod
itself is. packed in a manner which prevents escape. of the
hydraulic. fluid. The tube: 16 which. encloses. the con-
trol rod is used to seal the control rod from the fire. fight-
ing liquid in. the passages, and thereby reduce the amount

of packing around. the rod itself in order to, minimize °

sriction on the control rod. This tube is sealed in a
flanged sleeve 17 bolted to the body and is also scaled in the:
upper end of the hydraulic cylinder 72 which is attached:
to the frame. The conirol rod passes. through an O ring
sealed. opening in the upper end: of the hydraulic cylin-
der, through the tube, and through another O ring seal
at the upper end of the tube as it passes out through the
body. The control rod is therefore restrained to move
along the azimuth axis defined by the axis of the hy-
draulic cylinder and the opening in the: turret body.
Two tubular connections 76 and 78 are threaded to the
side of the cylinder 72 and also through sealed joints in
the side of the framec 18. These connections serve to
connect the hydraulic system to the hydraulic piston car-

ried inside the frame and carry the hydraulic fluid to one *

side or the other of the piston 70. It will be apparent
from a brief inspection of this arrangement that the in-
jection of hydraulic fluid under pressure through the inlet
76 will serve to drive the rod 42 downward and thereby

raise the angle of elevation of the nozzle. Similarly the -

nozzle may be depressed by injecting high pressure hy-
drautic fluid in through the duct 78 and thereby raising
the rod 42. In the same way. the vertical elevation of the
nezzle may be controlied by raising and lowering the han-
dle 52 which also serves to raise and lower the control
rod 42. The handle 52 pivots about the pin joining it to
the link 56 and the link 56 itself gives sufficient freedom
of motion to enable the rod to travel a precisely vertical
path which is necessary in this case since it carries the

piston. which must travel axially in the cylinder 72. At ;

the upper end of the shaft the link 6€ is. also necessary
to permit the shaft.to move vertically.

Manual control of azimuth may also be effected by mo-
tion of the handle 52. In this case the handle is moved
about the axis of the control rod 42. The ring 18 rotates
about the raceway 58 permitting the handle to move in
azimuth thereby twisting the. control rod. The. torque
about the axis of the control rod is. transmiited to the
body through the link 60 at the other end of the rod
and the body rotates on the ball bearings. 19 in the frame.

Remote control of the azimuth position of the nozzle
is achieved by the operation of the gear sector 89 hav-
ing a relatively large radius arm and operating upon a
portion of the circumference- of the body 6 which carries
a series of gear teeth 82, The gear teeth on the body are
at a smaller radius from: the center of rotation of the body
(i. e. the axis. of the control rod) than the radius arm of.
the gear sector 8¢ and it is therefore possible to obtain
complete rotation of the: turret body with approximately
a 9G degree movement of the gear sector. The stop 84
in the body of the turret prevents.the gear sector from
traveling a distance which would. bring it out of engage-
ment with the gear teeth on the body itself. Motion. of
the gear sector. is. obtained. through the motion of the hy-
draulic piston §6 which is attached to the gear sector by
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means of the linkage 88. Alternatively this rotary motion
may be obtained by use of a rotary hydraulic motor.

While this invention has been described with refer-
ence to a single embodiment it is apparent that it may
be constructed in a variety of forms as encompassed
within the following claims.

I claim:

1. A fire fighting turret comprising a frame, a body
member, means: for, mounting the body member for rota-
tion in azimuth, a nozzle member journalled about an axis
in the body for rotation in elevation, communicating
liguid passages in the body member and nozzle member,
2 control rod extending along the azimuth axis, a link con-
necting the control rod to the nozzle at a point displaced
from the elevation axis of the nozzle, a handle connecied
with the control rod and the frame for independently
turning the. hody in azimuth and the nozzle member in
elevation by means of the;control rod, hydraulic means. (o
effect control of the elevation. of the nozzle by vertica] dis-
placement. of the control rod, and hydrauiic means for
rotating the body in azimuth.

2. A fire fighting turret comprising a fixed frame, a
body member mounted. on the frame for rotation in azi-
muth, a nozzle member journalled on the body member
for rotation and elevation,, corumnunicating fiquid passages
in the frame body and nozzle members, a control rod
extending through sealed openings in. the frame and body
members. and extending along the azimuth axis, & link
connecting the upper end of the control rod with the
nozzle member, 2 ring at the lower end of the frame
free to rotate about the azimuth axis, a handle pivotaliy
connected to the control tod, link connecting the handie
with the. ring, whereby motion of the handle will inde-
nendenily turn the body. in azimuth and move the nozzle
member in elevation, a hydraulic piston having its axis
parallel te the axis of the control rod to effect changes
of elevation: of the nozzle by motion of the controf rod
along the azimuth axis, and hydraulic means to efiect
rotation.of the nozzle in-azimuth.

3. A fire fighting turret comprising fixed frawe, a
body member mounted. o said frame for rotation in azi-
muth,. a nozzle member journalled on the body for rota-
tion in: elevation, communicating liquid passages from the
frame to the body to the nozzle, a control rod passing
along the azimuth axis through scaied openings in the
frame and.body members, a handle, attached to the lower
end of the control rod, a ring on the frame free {o rotate
about the axis of the control rod, a link connecting the
control. rod to. the ring, a link connecting the upper end
of the control red to a point on the nozzle displaced from
the elevation: axis for any position of the nozzie, whereby
the. nozzle will follow the angular positions of the control
handle, hydraulic means for rotating the. t ody in azimut,
and hydraglic means: operating upon the control rod for
changing the nozzle in elevation.

4. A fire fighting turret comprising a body member,
means for mounting the body member for rotation in
azimuth, a nozzie member journalled on the body for
rotation in elevation, communicating liguid passages ia
the bedy and nozzle members, a frame member on which
the body is mounted, a: control rod extending along the
azimuth axis its lower portion passing through a sealed
opening in:the frame and its upper portion passing through
a sealed opening in the body; a link: connecting the ugper
end: of the contrel rod to a point on the nozzie which is
displaced from the elevation axis for any position of
the pozzle, a ring ou the exterior of the frame which Is
free to rotate, about the azimuth axis, a handle, the mid-
portion of which is attached to the lower end of the con-
trol. rod, a link cenneciing the end of the handie to the
ring,. a hydraulic. cylinder attached to the. frame, an cin-
larged portion on- the contro} rod where it passes hrough
the hydraulic cylinder, said. enlarged portion acting as o
piston; hydraulic; connections leading: to- both. ends of the
hydraulic cylinder whereby actuation of the hydraulic
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cylinder will raise and lower the control rod thereby
changing the nozzle elevation, and hydraulic means for
rotating the turret body in azimuth.

5. A fire fighting turret comprising a stationary frame,
a body member mounted on said frame for rotation in
azimuth, a nozzle member journalled on the body for
rotation and elevation, communicating liquid passages
leading from the frame through the body to the nozzle, a
control rod extending along the azimuth axis of the body,
a link pivotally connected to the control rod and to the
nozzle at a point displaced from the elevation axis for
any position of the nozzle, said link effecting vertical dis-
placement of the nozzle coincident with vertical displace-
ment of the control rod and transmitting to the body
member any torque forces tending to rotate the control
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rod, a bracket connected to a cylindrical raceway on the
frame free to rotate about the azimuth axis, a handle con-
nected to the lower end of the control rod, a link pinned
to both the end of the control rod and the cylindrical ring
whereby vertical motion of the handle will affect change
in nozzle elevation and force tending to change in the
azimuth angle of the handle will transmit a torque to the
turret body thereby changing the azimuth angle of the
nozzle, hydraulic means acting upon the control rod to
move it in either direction along the azimuth axis, and
hydraulic means acting upon the turret body to rotate it
about the azimuth axis.

No references cited,



