April 17, 1956 E. J. ARPS 2,742,216
HYDRAULIC SYSTEM FOR FIRE APPARATUS
4 Sheets-Sheet 1

Filed Oct. 15, 1952

jfy’w 7
AL

Lrezle7eZeo7”
FiZrrzzered? S JH7FOS.

boy G, Bt homarerGocee
= 2255,




April 17, 1956 E. J. ARPS 2,742,216

HYDRAULIC SYSTEM FOR FIRE APPARATUS

Filed Oct. 15, 1952 4 Sheets-Sheet 2

I7eeereZlor’
Frreeere J_ H 705

LS.




April 17, 1956 E. J. ARPS | 2,742,216

HYDRAULIC SYSTEM FOR FIRE APPARATUS

Filed Oct. 15, 1952 4 Sheets-Sheet 3
W\
(UM
il 72 FL
il oo v/
20 )78  #7 4
- ZZ7 7
4&-—'} =
22 - 75 -6
%) ‘

| \‘ — ' ‘ //f




E. J. ARPS 2,742,216

HYDRAULIC SYSTEM FOR FIRE APPARATUS

April 17, 1956

4 Sheets-Sheet 4

J?Wé?ZZOr

Gl e Rormacans ¢ o

b Ll rrerered I A rpos

\

X

Filed Oct. 15, 1952

r eys.

oy



>

“retracting ‘the sections of the Tadder.
“lines'to the hydrauliccylinders there are mietering valves
“or controlling ‘the flow of fnid in one -direction and

‘United States Patent Of

2,742,216
Patgnted Apr. 17, 1956

1CC

2,742,216
HYDRAULIC SYSTE‘VE FOR FIRE APPARATUS

‘Edmund ' ¥,  Arps, Oshkosh Wis., assignor to Maxim
:‘Metor ‘Company, Mzddlebom, Mass., a corpomtmn of
: . Massachusetts .-

Apphcaﬁon October 13, 1952 Serial Wo. 314, 865
10 Claims.  (CL 228—-14)

" ‘This invention relates to fire apparatus and constitutes
4 division of my ‘pending application Serial No. 700,039,
filed September 28, 1946, now. Patest No. 2,614,743,

- It is customary to provide a take-off from the engine
of ‘a fire truck controlled by a suitable cluich to drive
the turntable, elevate and. depress’ the ladder and extend
and retract the same.
drxve is employed to transmit the power from the take-off
to the table and ladder while in other instances a C(}mbl-
nation of :mechanical and: hydraulic means. have been
employed. Mechanical ‘means ‘involves the use of large
'gears and differentidl units which are bulky, hence tak-
irig.up a great deal of space where economy of space is

‘hlghly desirable, .are costly t0 manufacture and involve

a .major dismantling operation 'if repair is requited.
Hydraulic means, however, hds many advantages over

a .minimum space and is easy to repair. The chief dis-
advantage to employing hydraulic means is that-it is
difficult .to make and maintain a.Jeakproof junction be-
tween that part of the hydraulic system located on the
chassw and that part.carried by the turntable.

" 'The principil objects of this invention are to provide '
a hydraulic' drive for the table and ladder which will not

require the use of flexible conduits, packed couplings,
.etc., which will be self contained -and compact, which
will involve the . thinimum .amount of mechanical con-
nectxons between it and the power take-off from the

- engine, and -which itself will have certain novel aspecfs

.such as limit:control valves designed to make the opera-

. tion' safe dn spxte of impropér or careless handling by an

incbmpetent or inexpert operator

As herein illusirated & turatable -is rotatably mounted
on the chassis of the apparatus and supports an extension
Jadder. which, normally occupies a horizontal position
when not in use, the sections .of which are normally
retracted. . The .rotation of the table on the chassis, ele-
_vation and depression of the ladder and -extension. and

‘contrac’uon thereof +are all effected hydraulically by a

hydraulic pump -driven by a take-off ‘from the . engine
-and the hydraulic system including the pump, conduits,
valves .and ‘motor, are all located in a compact self-
-contained 'usit-on the table so as to turn therewith and
5o as. to avoid the meed for packed fluid couplings for
-any part ©of ithe hydraulic system. ~As herein illustrated
‘4-hydraunlic pump is mounted on the table at the center

vof rotation fhereof and is ‘driven by 4 vertically arranged.

shaft projecting ‘upwardly -through: the center -of the
table, ‘the lower end ‘of the shait being connected by
‘gpproptiate -gearing to the engine.
connected by suitable conduits by way of a ‘multiple ‘con-
trol valve ‘to ‘a ‘motor for effecting rotation -of ‘the table,
2 pair-of-hydraulic ¢ylinders for elevating and depressing
“the 1adder end a ‘hydraulic cylinder for extending and
In ‘the ‘hydraulic

The pump isin turn
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hence to prevent too rapid retraction of the ladder sec-
tions or too rapid descent of the ladder from its elevated
posmon :

The, invention will now be described in greater detail
with~ reference to the accompanymg drawings wherein: -

Fig. 1 is an isometric view of the turniable showing
the hydrauhc mechanism;

‘Fig. 2 is a diagrammatic layout. of the hydrauhc sys-
tem showing the course of the hydraulic fluid for effect-
ing rotation of the table;

Fig. 3'is a corresponding view' showing the course of
the hydraulic fluid for elevating and depressing the
ladders;

Fig. 4is'a dlagrammanc layout of the entire hydraullc
system showing in ‘addition to Figs. 2 and 3 the course of
the fluid for extending and retracting the ladder sections;

Fig. 5 is a vertical diametrical section of ‘the table
longitudinally of the vehicle, showing: the details of the
table mountmg,

"Fig. 6 is an elevation of the table taken transversely

“of the véhicle showing the hydraulic motor, the ladder

mountmgs and the control tower;

Fig. 7 isan elevation of the hydraulic motor for effect-
ing rotation of the table including the reduction gearing
connecting the motor shaft to the table for effecting ro-
tation -thereof, the ladder being shown in section; and

Fig. 8 is an elevation of ‘the hydraulic motor shown
in Fig.’7 as viewed from the right hand side thereof..

‘Referring ‘to the drawings, the turntable 10 is shown
as.of ‘circular shape (Flg 1) and as having a flat upper
surface upon which is mounted for rotation” with. the
table the ladders L (Fig. 6) and hydraulic means H
including hydraulic elevating and extension cylinders 18
and 20 for effecting elevation and. extention thereof, a
hydraulic pump 12 and 2 hydraulic: motor 14 driven by
the pump and connected. to a. gear reduction. unit for
effecting rotation of the table. The hydraulic fluid de-

livered by the pump 12 to the motor 14 and the elevating

and extension. cylinders.18 and 29 .are controlled by a

multiple selector valve assembly 17 (Figs. 1 and 4)
mounted on the table, the individual valves of which .are
connected for selective operation to a coatrol tower 22
{(Fig. 6) also mounted on the table and .movable there-

‘with.. The extending and retracting cylinder 29 .as shown

7

in Fig. 6 is made fast to fthe ladder and is' movable in

¢levation  and depressu)n therewith. . The table is sup-

ported for rotation on the chassis of the motor vehicle
which is of customary construction having spaced. parallel
beams 24 (Fig. 5) running lengthwise of the vehicle, the
beams being joined at their ends to form a rigid substan-
tial ‘rectangular frame. A frame 26 consisting of .chan-
nel beams is made fast to the chassis beams 24 and forms
a support for a ring 28 which is made fast thereto. . The
ring ‘28 has a series of teeth 30 .(Figs. 5 and 7) formed

‘in its peripheral surface for a purpose which will appear
‘hereinafter -and an inwardly projecting shoulder 32. A .

ting 34 is made fast to the underside ‘of the table and |
has cut in its lower side right angle grooves.. A corre-

‘Sponding ring 36 having a similar groove: is bolted to the
ting 34 and in combination with the ring provides an
-annular channel for receiving the lip 32.  Ball bearings
‘40 are interposed between the shoulder 32 and the upper

:and ‘lower ‘Tings 34 and 36 so that the table will turn
freely.

"The hydraulic pump 12 (Figs. 1, 4 and 5) which sup-
plies fluid under pressure to the varipus operating ¢le-
‘ments on the table is located at the geometric center of
the table so that its shaft 42 projects downwardly through
thetable. . "The shaft 42 is connected by a-coupling 44 to
a 'vertical -shaft 46 also at the center of rotation 'of the
table and this in turn is coupled by a sleeve 48 to-a shaft
B0 extending vertically upward from a gear box 52
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bolted to the underside of the frame 26 and which in-
cludes meshing gears not shown for changing rotational
movement about a horizontal axis to rotational move-
ment about a vertical axis, for example by way of a
pinion and ring gear. Power is supplied to the gear box
52 by an articulated shaft 54 and clutch 56 to a gear
58 which in turn meshes with a take off gear on the motor
shaft. Thus by a direct drive vertically through the cen-
ter of rotation of the table the fluid pump 12 may be
driven regardless of the rotation of the table and without
the necessity of having fluid conduits extending up
through the table which require packing. This construc-
tion simplifies manufacture because it eliminates the large
differentials customarily employed which take up a great
deal of space and are costly. Moreover, it eliminates
the danger of failure of hydraulic pressure sinceé.- there
are no connections running between a stationary part of
the apparatus and the hydraulic system located on the
turntable. No leakage of high pressure fluid will there-
‘fore go unnoticed by the operator, the entire hydraulic
system and connections being lccated on the top of the
table where they can be readily seen. '

The fluid supplied under pressure by the pump 12 to
the various operating parts is drawn from a reservoir 60
(Figs. 4 and '5) located at the underside of the table
within the rings 34 and 36 and may be doughnut-shaped
so as to surround the shaft 46. The reservoir is made
fast to the table so that it turns with it, thus eliminating
any fluid connection between the chassis and table.  Re-
ferring to Fig. 4, the reservoir 60 is shown as connected
by a conduit 62 to the pump 12 so that the latter draws
fluid from it and supplies it by way of a three-way cou-
pling 64 and conduit 66 to the multiple selector valve 17.
The valve 17 is of the spool type and has a core through
which is a central passage through which oil furnished
by the pump flows and is returned by way of a conduit
70 to the reservoir. In the event that all the valves are
in neutral position fluid supplied by the pump 12 flows
through the central passage of the selector valve directly
to the reservoir. Sometimes during operations when one
of the valve elements is open so as to divert fluid to one
or the other of the operating elements excessive pres-
‘sure may build up due to some interference of movement
of parts and to avoid damage the relief valve 72 is pro-
‘vided which connects the three-way coupling 64 directly
to the return by-pass conduit 74. Thus, when the pres-
sure exceeds the setting of the relief valve 72 the fluid
‘delivered by the pump 12 is allowed to by-pass the se-
lector valve and to return to the reservoir directly through
the conduit 74. "The multiple selector valve 17 consists
‘of a spool type core and valve elements 76, 77 and 78 con-
tained in the housing 68, the valve elements being inde-
pendenﬂy_operable by levers 82, 84 and 86 respectively,
the latter being operable from a control tower 22 shown
in Fig. 6 which has on it hand levers correspondingly
'pumbered. Rotation of the table is effected by throw-
ing the control lever 86 forwardly or rearwardly to pro-
duce rotation in one direction or the other. Forward
rotation of the lever 86 (Fig. 2) diverts fluid from the
valve. core 68 through the valve element 86 to a conduit
88 which is connected to one side of the hydraulic motor
14. A check valve 90 is interposed in this line. The
hydraulic motor in turn is connected by a shaft 92 to
the gear reduction unit 16. Movement of the. control
lever 86 in the opposite direction diverts fluid from the
core 68 through ‘the valve element 86 to a conduit 96
and this in turn admits the fluid to the opposite side of
the motor 14 by way of a check valve 98; thus it is evi-
dent that the motor 14 may be driven in either direc-
-tion depending upon the position of the control lever 86
or may be held inoperative by placing the lever 86 in
a neutral position. The return fluid in either case is
conducted back from the reservoir by way: of the con-
duit 70. C

Rotation of jthe table by way of the motor. 14 and
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gear reduction unit 16 is effected as follows. The gear
reduction unit 16 comprises a housing 94 (Figs. 7 and'8)
containing reduction gearing not shown which connects
the horizontally arranged shaft 92 entering the housing to
a vertically arranged shaft 194 projecting from the bot-
tom thereof through the table. The gear reduction unit
is made fast to the table top by bolts 102 extending
through a flange formed integral with the base of the
The shaft 104 is journaléd in a sleeve 106 at the
bottom of the unit which contains a suitable .anti-friction
bushing. The shaft 104 drives the table as follows. On
the lower end of the shaft extended downwardly through
a hole in the table there is made fast by means of a key
a gear 110. A rigid gear housing 112 is bolted to the
underside of the table to house this gear and others as
will be described. Access may be had to the housing
through a cover C bolted over an opening in its bottom.
A bearing sleeve 114 is formed integral with the housing.
The axis of the sleeve is vertical so as to be parallel to
the shaft 104 and is lined with the bushing 116. The lower
end of the shaft 118 is journaled in the sleeve and its
upper end is journaled in a bearing sleeve 122 lined with
a bushing 124 which in turn is made fast to the bottom
of the gear reduction unit. The shaft is held in the
journal for rotation by caps 126 and 128 fastened to its
opposite end by bolts 130 and 132, the caps overlying
the ends of the bearing sleeves. The shaft 118 is keyed to
the gear 134 which meshes with the gear 110 and is ro-
tated thereby so as to effect rotation of the shaft 118.
Also on the shaft 118 there is mounted a gear 136 which
alternately may be made fast to the shaft so -as to turn
with it or allowed to turn freely on the shaft. The gear

136 is located directly below the gear 134. The under-

side of the gear 136 has a pair of diametrically arranged
teeth 138 which may be interengaged with diametrically
arranged slots formed in the upper surface of a collar
140 splined on the shaft 118 so as to rotate therewith
but free to move longitudinally thereof. The collar has
an annular groove 142 therein in which projects a pin 144
carried by a lever arm 146, the latter being fast to a hori-
zontally arranged shaft 148 projecting through the wall
of the housing which may be rotated by suitable means

‘to raise or lower the collar 140 on the shaft and hence

to engage or disengage the teeth 138 with the grooves in
the collar and. as a result to lock the gear 136 to the shaft
for rotation therewith or to permit it to rotate freely on
the shaft. A stub shaft 150 is also made fast in a ver-
tical position to the housing 112 and to this stub shaft
there is fastened a gear 152 which meshes with the gear
136 and will be driven thereby when the gear 136 is
locked to the shaft 118. An opening 154 is formed in
one side of the housing 112 through which an arcuate
portion of the gear 152 projects and meshes with the
teeth 30 on the member 28 which as heretofore described
and as shown in Fig. 5 is fast to the chassis. Rotation

‘of the gear 152 will therefore cause it to travel about

the periphery of the member 28 and hence turn the table
about its vertical axis. :

Thus it is evident that by throwing the control lever
86 in one direction or the other the table may be rotated
in one direction or the other and by placing it in neutral
the table may be locked in any given position. .

Elevation and depression of the ladders which as shown
in Figs. 1 and 6 are pivotally mounted at their lower ends
on the table and as heretofore pointed out is effected by
a pair of hydraulic cylinders 18. As previously described

flnid under pressure is delivered by the pump 12 to the

selector valve spool 68 and if it is desirable to raise the
ladders to an elevated position the control lever 82 (Fig.
3) is thrown forward to divert fluid from the spool to
the valve element 76 and hence to admit fluid under pres-
sure to a conduit 156. The conduit 156 is. connected
by a shut-off valve 158 to branch conduits 160 and 162,
these latter extending to the lower ends of the cylinders
18 by way of check valves 164 and 166.  As the fluid
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ve‘tu“&er ‘Pressute is adinitted Yo the lower end of these’ ¢yl
inders ‘the pistons- therein are faised sand” ‘fliid- at ‘the
‘opposite ends ‘of ‘the icylinders is forced out throughicon-
-dufts 168 and T70 which ‘are «onnested by Way of ‘a‘check
valve 172 to a return conduit 174 which' returns ‘the

. “uid T the ‘spool ‘68 and thence ‘throtgh he setarn duct

70 to ‘the teservoir ‘60. By shifting-the leveri82 in the
opposﬁe direction the fluid ‘takes an opposite cotitse, that
is ‘it ‘passes through  the ‘conduit 174; valve 172; ‘brafich
’passages 168 and 479 1o the'top-end of th ﬁlston fOrcmg
fHemm downwardly while ‘the ‘fluid ‘benéath the plston is

. forced out through ‘the ‘check valves 164-40d 166, branch

‘passages 160 ‘and 162, valve 158 ‘and ‘passage 156 to the
Valve housmg aind from thence thlough the Tetuin -duct
0 'to the reservoir. Tt is to ‘be ndted thatthe ¢heck
valves ‘164 4nll ‘166 installed 4t ‘the lower ‘end of the
‘cylinders - automancall‘y prevent the fuid from bemg
pushed out of:the cylinders at an excessive rate so “Yhiat
it is-impossible for the ladder as it is being depressed to
fall rapidly 'enough ‘to ‘damage ‘it. - ‘Moreover, if any of
the - hydraulic -conduits. should be :broken. or otherwise
rendered non-conductive of the fluid the ladder-will not
Fall but Will descend -at ‘asafe rate.” The chedk valves
“ire; a8 ‘a ‘thatter of fact, ad]mtable ‘S0 "as to meter the
Fluid in a-predetermined rate and ‘this/is usually set so
“as ‘to.give a ‘good factor of safety. “As thus provided
‘the laddér ‘may be returned to its. hor1zonta1 pogition by
-grayity the Yate of ‘descent being contolled solely by the
‘¢heck Valves without the tise of° p0wer When it is ‘de-

- dirdble to keep the Taddet elevated Tor any length of 'tifne

the sut-off ‘valve 158 4y ‘be closed 50 as to hold the
fluid pressure in the cylinder., ‘The same result-may be
had by putting’ the lever 82 in neutral -position, but this
has the disadvantage of dependmg upon the fluid pressure
in the system.

Extension and retraction in the ladder sections of
which there are three is effected by a cylinder 20 (Figs,
4 and 6) and control of the delivery of the hydraulic
fiuid to the cylinder'is effected by the lever 84. Referring
to the diagram Fig. 4, movement of the lever 84 in one
direction” will “divert fluid from the spool through-the
valve element 77 and conduit 176 to the lower end of

. the ‘cylinder 20 so as to raise. the piston therejn. The

fluid at the upper side of the piston is simultaneously
exhausted through the conduit 184 and returns through
the valve spool 188 and thence by way of return conduit
70 to the reservoir. - Check valves 178 and 182 are inter-

B posed in the lines 176 and 184 so as to prevent too rapid

extension or retraction of the sections. = A shut-off valve
186 is- also interposed in the line 176 so that the ladder
sections may be locked in their extended positions rather
than to depend upon the fluid pressure in the system
when the lever is in neutral position. By throwing the
lever 84 in the opposite direction fluid is delivered to
the conduit 184 to the top side of the piston to force it
downwardiy and the fluid beneath it is exhausted through

_the conduit 176, returns to the selector valve and thence

‘through the return conduit 7§ to the reservoir.

As thus constructed. it ‘is evident'that the entire hy-
draulic system including the pump, motor; valves, con-
duits and operating cylinders are all mounted-as a com-
pact-unit on the top of the table and rotatable therewith
so that there is no need for rotatable connections in any
of the hydraulic lines which are a source of leakage,
wear and frequent replacement because of the high pres-
sures employed. The entire system is driven - directly

from the apparatus motor by a simple take off as de-.

scribed above in the form of a vertical shaft extending
through the center of rotation of the table. Moreover,
the system is controlled and interlocked by shut-off and
check valves so that the parts cannot be damaged by ad-
mission of hydraulic fluid too fast through inexperience
or careless operators.. In fact, the control valves are
so set that even if the levers are thrown to their full
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extent the hydaauhc fluid is nictered ito: the: operatmg
parts at a rate which is vonsistenit with ;proper operanon
Moreover, should the table bezome blocked to rotation
of the ladder to eleVanon or extensmn '§0 that an ex-
ﬂUId to-by=pass the selector valve and returd to the reser-
voir without damage ‘to ‘thé operating parts. -

1t should’ be ‘understood that the -present disclosure ‘is
for’ the ‘purpose of illustration only -and that this inven-
tion includes all modifications -and equivalents which fall ‘
Wwithin the scope -of the appended clalms S
-1 claim:
* 1. In'a fire apparatusa chassls, ‘a ‘power plant mounted
thereon, a tutntable, means supporting the turntable on
the ‘¢hassis' for ‘rotation thereon, said ‘means having :sup-
‘porting -contact ‘with the table intermediate its ‘center and
its perimeter and said table having a central hole therein
affording & -clear unobstructed passage from its underside
to- its top side, hydraulically operated means for efféct-
ing ‘rotation ‘of the ‘table ‘in either -direction, 'said "Hy-
draulically operated means including means -operable
upon a part. of the ‘table spaced radially of the -center
‘hole therein, a source of fluid pressure fast to ‘the under-
side of the table, a pump for supplying fiuid under pres-
sure from said sonrce to. said hydrauhcally operated
‘meais, said pump bemg fastened to the ‘table at'its center
of rotation over the ‘hole of the table with its shaft ex-
tending ‘down’ through the hole, a selector valve inter-

‘posed between the pump and said hydraulically operated

neais for controlling the passage of ‘the hydrautic ‘Huid
‘to ‘said “hydraulicaily operated means, said ‘valve beéing
operable to admit fluid to one side or the other of said
hydraulically operated means, said foregoing instrumen-
talities being located solely on the top of the table and
movable therewith. in rotation so that there are no fluid
connections between the chassis- and table and a me-
chanical coupling connecting the lower end of the pump
shaft io the power plant beneath the table.

2. A fire apparatus according to claim 1 wherein. the
table is supported by an annular bearing concentric with-
the center of rotation of the table, a ring gear is fast to
the chassis concentric .with the axis of rotation of. the
table, the hydraulically operated means includes a motor,
motor shaft and gear train driven thereby, one gear in
the train' meshing with the ring gear and a clutch is
interposed in the gear train for alternately making one
of the gears fast or loose on its shaft in said train.

3. A fire apparatus according to cldim 1 wherein a ring
gear is fast to the chassis, a pinion is mounted on the
table and meshes with the ring gear, and the hydraulic
motor effects rotation of the pinion $0 as to travel around
the ring gear.

4. A fire apparatus according to claim 1 wherein a
ring gear is fast to the’chassis, a pinion gear is mounted
on the table so as to mesh with the ring gear and to
travel thereabout upon rotation of the table and a gear
reduction unit including a train of gears transmits power
from the motor to the pinion.

5. A fire -apparatus -according to claim 1 wherein a
ring gear is fast to the chassis, a pinion gear is mounted
on the table so as to mesh with the ring gear and to travel
thereabout upon rotation of the table;, a gear train is
interposed between' the ‘mmotor and pinion, the first gear
in the train- deriving rotation from the motor and the
last gear in the train meshing with the pinion and means
is interposed in the gear train for. interrupting transmis-
sion of rotation through the gear train to the pinion.

6. A fire apparatus according to claim' 1 wherein the
pump shaft extends downwardly directly through the
hole at the center of the table, a:horizontal shaft is
journaled on the chassis.beneath the table and has a
forward end of it connected to a take-off from the power
plant by way of a chitch and a converter is ‘mounted on
the chassis beneath the table connecting the rear end of
the horizontal shaft to the lower end of the vertical
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shaft.for converting the horizontal rotation of the former
to vertical rotation of the latter.

7. A fire. apparatus according. to claim 1 wherem a
ring is fastened in a horizontal position to the chassis,
said ring having a shoulder at its inner side and teeth
at its outer side, a ring is fastened to the table having a
groove at its outer side within which is seated the shoulder
on the first. named ring, antifriction means.is interposed
between - the shoulder and the groove within which it is
seated, a gear is mounted on the table and movable within
the table about its center: of rotation, said last named
gear being in mesh with the teeth on said first ring and
means connects said last named gear to the hydraulic
means on the table for effecting rotation thereof.

8. A fire apparatus according to claim 1 wherein the
hydraulically operated means is a hydraulic motor, con-
duits connect opposite sides of the motor to the selector
valve whereupon shifting the valve in one direction ad-
-mits fluid to one side of the motor and shifting the valve
in the opposite direction ‘admits fluid to the opposite side
of the motor.

10

8 .
of cylinders, limiting the discharge of fluid from their
lower ends to a predetcrmined rate, and a shut-off valve
in.the. discharge conduit operable to cut.off return flow

-of the fluid and hence to-lock the ladder in elevated posi-

1101'1

10. A ﬁre apparatus accordmg to claim 1 wherein there
is an extension ladder pivotally mounted on the turn-

-table for elevation and depression, a hydraulic cylinder
for extending and retracting the ladder sections, a system

of fiuid conduits connecting the pump to the hydraulic

- cylinder mcludmg a valve, means for alternately shifting

20

9. A fire apparatus according to claim 1 wherein there |

is an extension ladder pivotally mounted on the turntable
for elevation and depression, a pair of hydraulic cylinders
connected to the ladder, a system of fiuid conduits con-
.necting the pump to the cylinders including a selector
valve, means for shifting the selector valve in opposite
_directions to admit fluid to one or the other and simul-
taneously to exhaust fluid from the other or one of the
ends of the cylinders to elevate or depress the ladder,
metering valves located in the lower ends of said pair

25

30

the valve in opposite directions to admit fluid to one or

the other and smultaneous]y exhausting fluid. from the
other or one end of the ends of the cylinder to extend or

retract the ladder sections, and a metering valve inter-

posed in the lower end of said hydraulic cylinder to
limit discharge of the fluid therefrom at a predetermined
rate.
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