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Frank A. Holby, Riverside, Conn;, assignor, by
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The William F. Kenny

Company, New York, N. Y.. a oorporation of
York

. New

Original No. 2,037.020 dated April 14, 1936, Serial
No. 664,255, April 3, 1933. Application for re-
issue November 2, 1037, Serial No. 172,471

26 Claims.

The present lnventlon relates to tank trucks
and has to do particularly with specific features
of tank construction, with means for mount-
-ing the tank on a chassis and to a discharge

5 system for the tank.

According to the inventlon, a positive pump
discharge is contemplated, the discharge pump
being preferably driven by a hydraulic motor
which, in turn, is driven from a source of fiuid
pressure preferably in the form of a master pump
driven by the truck propelling motor. The main
tank is preferably divided into a number of
tank compartments from any one of which fluid
may be withdrawn by the proper adjustment of a
selector and control valve, the selector valve con-
trolling pressure responsive devices adapted to
connect the selected tank with a manifold run-
ning to the discharge pump, and the control valve
being operable to control the supply of pressure
fluid to the discharge pump drive motor.:

In addition the invention includes safety pro-
visions whereby discharge is instantaneously in-
terrupted upon arising of certain contingencies.

It may be stated briefly that the main purposes
25 of the invention are to provide a construction
combining maximum transportation capacity,
maximum facilities for quick loading and unload-
ing and the utmost safety and simplicity of op-
eration. .

Without further general reference to the fea-
tures of the invention, I shall proceed to describe,
by way of illustration, a practical embodiment
thereof, the specific description to be made with
3 refererice to the accompanying drawings. In

- these drawings:

Figure 1 is a side elevation with parts broken
away to reveal others of a tank truck constructed
in accordance with the present invention.

40 Figure 2 is a plan view of the tank with parts
broken away.

Figure 3 is a section substantially on line —3
of Figure 2.

Figure 3a is a section substantial]y on line
3a—3a of Figure 3.
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Figure 4 is a diagram lllustrating the tank’

discharge system and including the control
means and main safety provisions.

Figure 5 1s a plan view of a locking means
for a hand hole closure.

Figure 6 is a section substantially on the line
86—6 of Figure 5, but showing also the hand hole
closure. )

Figure 7 is an elevation of the devices of Figure
b, as seen from the right of the latter figure.
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(CL 137—21)

Plgure 8 is an axial section of a two-way vent
and pressure relief valve.

Figure 9 is a plan view of the valve of Figure 8
with parts broken away.

Figure 10 is an axial section of a combined
motor, discharge pump and bypass unit,

Figure 11 is another axial section of the device
of Figure 10.

Figure 12 is a plan view of the device of Fig-
ure 10.

Figure 13 is an elevation of a combined se-
lector and control valve.

Figure 14 is an elevation of the valve of Fig-
ure 13.

Figure 15 is an axial section of the valve of

" Figure 13.

Figure 16 is a section on line {6-—18 of Fig-
ure 15.

Figure 17 is a sectlon on line 11—{1 of Fig-
ure 15.

Figure 18 is an enlarged axial section taken at
one end of the valve of Figure 13.

Figure 19 iIs an enlarged elevation of one end
of the valve of Figure 13 with parts removed, and

Figure 20 is a section on line 20—20 of Fig-
ure 19,

Referring to the drawings reference numeral
25 designates generally a wheeled chassls includ-
ing an engine compartment 28, a cab 21, trans-
mission mechanism 28 and longltudinal frame
members in the form of channels 29 and 30, Fig-
ure 3, these channel members being preferably
sprung on the wheel axles. This construction is
all of usual design and need not be specifically
described for the purposes of the present appli-
cation. The transmission 28, it. may be stated,
has the usual power take-off provisions, these
being utilized in the manner to be later on de-
scribed. _

A main tank 31 extends above the channel
members 29 and 30 longitudinally thereof for
support thereby. The tank is preferably made
from a single wrapping sheet 32 and is divided
into a number of tank compartments, this - num-
ber being six as here shown, by means. of dished
bulkheads 83, these being provided with periph-
eral flanges 38’ which are continuously welded to
the inside .of the wrapper sheet and contribute
considerably to the rigidity of the latter. HEach
compartment has a small well 34 in its bottom
wall, Fiigures 1 and 3.

Referring particularly to Figure 3, two U-

shaped channel members 35 and 368 are welded
to the bottom of the tank and extend substan-
tially throughout the length of the latter, the
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ends of these channel members being closed by
end walls as at 3§’ and 3¢’, thus enabling them to
be utflized as auxiliary tanks for the transporta-
tion of ofl or other fluids.

Adjacent the front end of the tank, the latter
has welded thereto a saddle member 37. Only
one-half of this saddle member is shown in Plg-
ure 3, the remaining portion being a duplicate
of that illustrated. Beneath the saddle member
a bolster 38 is secured across channel members
28 and 30 by means of U-bolts as at 38. The
saddle member and bolster define between them
pockets in which are received suitably com-
pressible rubber blocks as at 40, these blocks
lying close to the central longitudinal vertical
plane of the vehicle and being spaced at opposite
sides thereof. Outwardly of blocks 40, the bol-
ster presents downwardly _aced pockets in which
are received similar blocks as at 41. Stirrup
members as at 43, connected to the saddle mem-
ber by bolts as at 42, support blocks &1;.each block
41 thus cooperating with the block 49 on the
other side of the vehicle in resisting rolling tenu-
encies of the tank. Sufficlent clearance is pres-
ent between saddle member 37 and the bolster 38,
so as to permit relative movement of the two
to the extent permitted by the cushion blocks.
There may be two or more each of blocks 40 and
41 as conditions may require.

Substantially over the rear axle of the vehicle,
members 38 and 36 have brackets as at 44 secured
thereto and beneath thess brackets are secured,
to the longitudinal members 29 and 30, brackets
as at 48. Brackets 44 and 45 define between them
pockets recelving compressible blocks as at 46.
Inwardly of the blocks 4§ and below brackets 45
are disclosed additional blocks 47, these being
supported on stirrup members 48 connected to
brackets 44 by bolts as at 49.

It will be noted that blocks 48 are substantially
widely spaced as compared to blocks 40. The ar-
rangement is such that blocks 40 and 46 form,
in effect, a three-point support for the tank, so
that the latter is preserved to a great extent from
torsional stresses which might otherwise be com-
municated thereto. It will be understood that
the weight of the tank is supported by blocks 40
‘and 48 on the longitudinal chassis members,
blocks 41 and 47 cooperating with the first named
blocks in absorbing lateral rolling tendencies of
the tank.

Extending along and secured to the sides of
the tank below its central horizontal plane
are a pair of angle strips 50 and 51 presenting
substantially horizontal flanges. Plates 52 and 53

"have their inner edges supported on these flanges,
‘the outer edges of the plates being supported by

braces as at 84. 8ide plates 88 and 56 extend
downwardly from plates 52 and 83, the lower edges
of these plates being supported by braces as at §7.
The ends of the angle units constituted by plates
82, 65 and §3, B8 are closed by plates as at B8

and 89, the piate 88 serving as front wall of a .

compartment which houses a pressure fluid reser-
voir hereinafter mentioned.

A substantially horizontal plate §8 extends be-
neath plate $3 substantially from end to end of
the latter and projects beneath the lateral over-

hand of the main tank with its inner marginal -

portion welded beneath the outer lower marginal
portion of the bottom of auxiliary tank 38, the
outer edge of plate 88 being welded to plate §6.
Above the rear wheels plates §6 and 68 are pro-
vided with cut-outs, which are closed by a wheel

20,883

hood §8’ and a cut-out in plate 80 providing clear-
ance for bracket 44 is closed by & hood 8. Plate
§8, which is to the rear of braces 54 and §7, has
an upper porifon entirely closing the space be-
tween the main tank, tank 36, and plates §3 and
§8, and a similar closure plate connects the rear
ends of these members to form a closed tank 82.
Plate $8 may be slightly rearwardly inclined, free
fiow from the front of tank 62 to the rear being
permitted in the space between hoods ¢8’ and 1.
The portions. of plates §8 and §9 below plate ¢
serve as shields or aprons.

Tank 62 is preferably utilized tor the transpor-
tation of lubricating ofl or other comparatively
non-inflammable fluid to be transported. A sim-
flar tank, beginning to the rear of the reservoir
above mentioned, is preferably provided on the
other side of the vehicle. All of the auxiliary
tanks may be internally and externally rein-
forced as desired.

Preferably, the auxiliary tanks are filled from
the forward end of the vehicle. In Flgure 2, ref-
erence numeral 63 designates a screw plug in the
end of a tube extending from the top of runway
82 into the tank defined by channel member 38
and reference numeral 64 designates a similar

- plug closing the end of a filling pipe for the tank

defined by channel member 36. Reference nu-
merals 68 and 66 designate closure plugs or filling
pipes running to the side tanks as at $2. Drain
faucets for the auxiliary tanks are provided in a
compartment 67 at the rear of the tank, one of
these faucets being shown at $8, Pigure 1.

Each tank compartment is provided at its top
with a hand hole and with a two-way vent and
pressure relief valve. In Figure 2, reference nu-
meral 89 designates the hand hole for the rear-
most tank compartment F, Pigure 1. A collar 70
is welded to the tank above opening 69, the collar
being provided with an outwardly extending pe-
ripheral flange 71, Figures 3 and 6, which con-
forms to the curve of the tank and is welded to the
latter. Collar 70 has a top inwardly directed
flange 72, Figures 2 and 6, the top of this fiange
lying in a horizontal plane.

Reterring particularly to Figures 5, 6 and 7, ref-
erence numeral 13 designates generally a hand
hole cover provided with a peripherial flange 14
secured against the top of flange 72 by riveting
and welding, this cover having formed therein
& circular opening T4’ surrounded by an upstand-

- ing wall 16. A hollow block 16 secured to cover

13 presents knuckles 77 hetween which is supported
an arm 18 for pivotal movement about a hori-
zontal bolt 78. Pivoted to arm 18 on a pin 80 par-
allel to bolt 19 is a stud 81, a similar stud 82 being
pivoted in block 76 on a pin 83. The studs have
reduced ends engaged in the ends of a compres-
sion spring 84, which latter bears against shoul-
ders at the ends of the reduced portions. Spring
84 in the position of parts shown, particularly in
Figure 6, tends to move arm 18 downwardly. Up-
on lifting the arm, however, the axis of pin 88 is
adapted to pass below the axis of bolt 79, so
that spring 84 tends to hold arm 18 in upwardly
extending position. Arm 178 is reinforced by
longitudinally extending ribs 85 and 86, these
being accommodated in the upwardly extending
position of the arm in recesses 87 and 88 formed
in the top wall 89 of the block 76. An arcuate
guard 88 connecting ribs 88 and 86 in concentric
relation with bolts 79 and adjacent thereto moves
under wall 89 without interference therewith as
arm 18 is moved upwardly.
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Arm 178 is provided with a boss 91 having a 76




bore 82 concentric with the cpening T4’
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‘bore receiving a bolt 83 whose lower thresded end
is engaged in a bore provided in & central boss 94
of & circular cap 88, the cap having an annular

ost adapted to overlie circular wall 18 and
therein a compressible washer
88. The head of bolt 93 is received in a counter-
bore at the top of bore 82 and & nut $7 locks the
bolt with cap 88. The relation of parts is such:
) in addition to being rotatable in bore
92 is also longitudinally movable therein to a
limited extent. .

At its free end, arm T8 extends into a'recess
88 formed in a boss portion 98 of a lever 100, the
two parts being connected by a pivot pin t0l,
which is perpendicular to arm 78. The boss por-
tion has a bore 102 perpendicular to pin 101 and
having fixed therein a headed pin (83 upon which
is revolubie a roller 104.

Interposed between a wing 108 of boss 88 and
an abutment surface 108 of arm 18 is a compres-
sion spring (87, which tends to rotate the boss 99
and lever 180 in a counter-clockwise direction
about pin (#f, Plgure 5. A wing portion 108,
opposite wing 188, is adapted to cooperate with
an abutment 109 formed on the arm 78 to limit
rotation of the lever under the influence of
spring 101. '

A bracket |18 secured to plate 13, at the free
end of arm 78, has an upstanding portion i{
presenting a latch block 112 for cooperation with
roller 184. Block {12 is triangular in shape, as
may be most clearly seen in Figure 7, having &
top inclined surface 112a and a bottom inclined
surface {12b.. When the arm is moved down-
wardly to bring cap 885 over opening T4’, roller
164 strikes surface {12a and is cammed to the
left thereby, Figure 7, so that the roller under the
influence of spring 107 is engaged under surface
12D, the inclination of the latter being such that
the roller in moving therealong, securely presses
the gasket 98 against the top of wall 18.

Cap 88 is held closed under the influence of
springs 84 and 107, the former acting directly
at the center of the cap, the mounting of the
latter, above described, enabling it to seat itself
to the best advantage on wall 15. In the open
position of the cap wherein it is held by the tog-
gle arrangement 81, 82, 84, the end of handle 100
rests against the base of block 78 as shown in

. dotted lines in Figure 6, thus limiting the open-

ing movement of the arm 78. The pivot bolt 19,
‘of arm 18 extends transversely of the truck and
the holding effect of spring 84 is sufficiently deli-
cate, so that any movement of the truck will suf-
fice to overcome the force of the spring, enabling
it to swing arm 18 downwardly, roller 104 auto-
matically engaging under block 112.

Each tank compartment is provided with s two-

‘way vent and pressure rellef valve, that asso-.

ciated with tank compartment F being desig-
nated at (13, Figures 2 and 3, and shown in de-
tail in Pigures 8 and 9. Each equalizing valve
113 comprises a tubular portion 114 provided
with an annular rib 115, which rests upon and
is welded to the tank shell 32 about an aperture
in the shell through which the lower portion of -
the tubular element extends. A lower cap mem-
ber 118 is bolted to the bottom of member i14
by means of socket headed bolts 117, whose heads
are set in counterbores {14’ at the top of ele-
ment ((4. Member (18 has an upwardly ex-
tending neck {18 withinr member 114 and spaced
from the inner wall of the latter to provide an
annular space 119. Cap 116 is provided with an

00,808
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aperture 120 in its lower wall, the upper mur-

#ins of which are rabbeted to form an annular
ledge or- seat 121, the base of neck 118 being

. 122 debouching above ledge f21.

" A sleeve valve 123 is slidable fn neck ({8, the -

lower edge of the valve being normally seated on
ledge 121, 50 as to close passages 122, Sleeve
valve 123 has an inwardly extending annular rib
124, whose lower inner edge is rabbeted to pro-
vide a seat 128 against which is seated a second
sleeve valve 126, which is slidable relative to valve
123 and guided by ribs as at 127 formed in the in-
terior of the latter and extending longitudinally
thereof. Valve 126 has an upwardly extending

10

stem 128 upon whose upper extremity is threaded °

and locked a nut 120. Interposed between a rab-
beted seat 130 formed on the upper inner edge of
ledge 124 and a washer 131 on atem 128 beneath
nut (29, i3 a compresston spring 132, which nor-

-mally acts to hold valve 126 against its seat 128,
A crenellated ring nut 133 is threaded in the up-
per end of neck 118 and locked therein by means
of a wire 134. Engaged between nut 133 and a
depressed seat formed in the top of ledge 124 is
& compression spring 138, which normally acts to
hold valve 123 on its seat 121.

A fine mesh screen (38 is engaged between the
top of element 114 and a ring 137 secured to the
latter by means of cap screws 138, which also
serve to secure in position a cap 139, the cap
screws passing through spacing bosses as at 1480,
which overlie ring 131. Finally, at either side of
counter-bores 114’ the exterior of tubular ele-
ment 114 is notched as at 141, Figure 9, and a
sealing wire 142 i{s passed through bores 143,
which connect the adjacent notches and intersect
counter-bores ({4’. The seallng wire prevents
undetected disturbance of bolts 117. } .

Springs 132 and 136 are set as required by ini- .

tial adjustment of nuts 129 and 133 respectively.
It will be evident that upon the occurrence of a
negative pressure within the tank compartment
atmospheric pressure will move vent valve 128
downwardly, unseating it and connecting the
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tank interior momentarily with the atmosphere.

Upon the occurrence of an excessive pressure in
the tank compartment pressure relief valve 123
will be moved upwardly, uncovering passages 122
‘and thus connecting the tank with the atmos-
phere. Due to the position of the sealing wires
134 ‘and 142, 1t will be evident that the initial
setting of the valve cannot be disturbed without
detection. . :

The hydraulic tank discharge system will first
of all be more or less generally described with
particular reference to the diagram of Figure 4.
The main tank is considered to be divided into
six tank compartments A to F, of which CtoP
appear in Figure 4. In tank F, which is the
rearmost, is disposed a combined motor and pump
unit, designated generally by the reference nu-
meral {44. Reference numeral 145 designates
one of a palr of rotary motor pistons, these be-
ing connected together by means of pilot gears,
of which one is shown at 146. Mounted on the

.Shafts of the motor pistons are a pair of similar
pump pistons, one being shown at 147. Below the
pump compartment, and preferably in the same
casing with the motor and pump, is a chamber
148 having a bottom opening 149 closed by a valve
disc 180, which is seated on an annular ledge 151
at the bottom of chamber (48 by means of a
compression spring 1852. .
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The pump casing has an intake opening 183
and a discharge opening 184. A manifold 188,
which extends above all of the tank compart-
ments, is connec into the Inlet opening (83
and has branches 188c, 188d, 168e and 188/ con-
nected to the outlet openings of valve housings
1§8. The valve housing (88 in compartment P,
is shown in cross-section and will be particularly
described, it being understood that the remaining
valve housings 156 and appurtenant parts are
identical. . :

The outlet opening of the valve housing 156
in compartment F to which branch 15§/ is con-
nected is designated by the reference numeral
181. The housing provides an inlet passage 58,
which has a horizontal portion above a horizon-
tal portion of passage 187, the two passages be-

ing connected through an aperture 189. A valve.

disc 180 seats on the upper margins of aperture
188 and has a stem 181 fixed thereto and guided
in a bore 162 in the valve housing, the lower
end of the stem projecting into a chamber (83
in the valve housing. A duct |84 connects cham-
ber 183 with the valve housing exterior. °

Valve 1890 is normally held in seated position
by means of a compression spring 181 interposed
between it and the valve housing wall thereabove.
However, the valve is adapted to be unseated in
response to pressure introduced into chamber 163
and acting on the lower end of stem (61. A
suction pipe 165 extends downwardly from inlet
opening 158 with its lower end adjacent the bot-
tom of the tank and above well 34, Pigure 1, the
suction pipe belng steadied by a brace 186 welded
at its upper end to the housing {58 and at its
lower end to the pipe.

A selector valve 181 has a casing providing a
cylindrical chamber 188 pierced at diametrically
opposite points by relatively large apertures 169
and 170. At six equally spaced points between
openings 168 and (70, the upper wall portion of
chamber (68 is provided with apertures Al to
F'1, the lower portion of the chamber being sur-
rounded by a wall 1T, which, with side walls
forming parts of the casing, deflnes a passage
(12 connecting ports 169 and 170.

Rotatable within the chamber 188 is a valve
plug 113, which has the hollow diametrically op-
posed spout portions IT4 and 17§ whose ends
have a close running fit with the walls of cham-
ber 158. A tube F2 connects port Pl with duct
184 and tubes A2 to E2 connect ports Al to EI
with similar ducts of the other valve housings
186. The outlet sides of the hydraulic motor is
in communication with passage 112 of the se-
lector valve by means of a tube §76.

A control valve 171 has an upper chamber (718
presenting a ledge 179 upon which is seated a
valve disc 188 by means of a compression spring
181 interposed between the valve and the top
wall of the chamber. A stem portion 182, fixed
to valve 180, projects through the top wall of

_chamber {18 and has pivoted thereto an operat-
ing lever 183.. A stem portion {84 fixed to valve

188 and projecting downwardly therefrom has se-
cured to its lower end a piston 185 reciprocable
in a chamber 186. Between valve {80 and piston
188 1s a chamber 181, provided with a port 188.
A port 189, connected into chamber 178, is con-
nected by means of a passage 190 to chamber 186
below piston (88.

Reference numersal (9{ designates a pressure
supply conduit which is connected into port 189

‘of valve 171 through a branch 82, the end of

conduit I8! being connected through a suitable

20,863

swivel connection to the interfor of valve plug
178. Chamber I81 of valve I71 is connected by
means of a line 193 to the inlet side of the hy-
draulic motor and an exhaust line (94 for the
entire system is in connection with a port 19§
formed in wall 111 of valve housing 161,

Assuming pressure fluid to be flowing in con-
duit 191 in the direction indicated by .the ar-
rows, pressure is exerted on the top of valve disc
188 of valve 117 and on the bottom of piston 188,
the pressures substantially balancing, so that the
valve disc (80 is held seated by the force of
spring (8. Valve plug 113, being positioned as
shown, the pressure fluld passes through spouts
1714 and 118 and ports 189 and 178 to the ex-
haust line 194 via port 195. If the valve plug
118 is rotated in a counter-clockwise direction to
bring spout 116 over orifice A, pressure is com-
municated through line A2 to the valve housing
156 in tank compartment A, so that valve disc
160 is unseated and a connection is established be-
tween the suction pipe and manifold 156, which
through port 183 is in connection with the in-
take side of the pump chamber. If lever 183 of
the control valve 171 is now lifted, fluid under
pressure passes through chambers (78, 181 and
conduit (93 to the inlet side of the hydraulic
motor to drive the latter, the motor exhaust
passing through conduit 176 and valve passage
112 to the exhaust line 194.

Under these circumstances, fluid is withdrawn
from tank compartment A, it being noted that
the valve discs 160 in all the other compartments
are held firmly seated not only by their springs
161, but also by reason of the suction existing
in manifold 155 and acting on the lower faces of
the valve discs.

It will be understood that upon further rota-
tion of valve plug 113 to bring spout |75 over ori-
fice Bl, the pressure will be relieved in line A2,
so that the valve disc 160 in compartment A is
immediately seated by its spring 161, the valve

disc 180 in compartment B being unseated in re--

sponse to the pressure now existing in line B2.
In stating that the pressure is relieved in line
A2, it will be understood that this line, due to
the described further rotation of the valve plug
113 has been placed in communication through
orifices 170 and (95 with exhaust line 184.

Upon movement of valve plug (713 from its
illustrated, neutral position, spout (T4 is closed
by the imperforate lower wall portion of cham-
ber 168. The pressure existing in spout 114 thus
substantially balances that in spout 118, so that
transaxial distortive effect on the plug is ob-
viated.

The discharge port 154 of the pump is con-
nected by a conduit 196 with a discharge pipe
197. A fitting 198 at the upper end of pipe 197
has an upward extension 199, whose top wall is
provided centrally with an orifice 200. A spider
201, in extension (99, slidably supports the stem
202 of a valve body 203, downward movement of
the stem being limited by a stop 204 thereon
which is adapted to rest on the spider. - A flap
205 pivoted on a transverse axis 206 in fitting
198 is adapted to be lifted upon the flow of fluid
through the fitting, abutting the lower end of
valve stem 202 and elevating the valve body 203,
so as to close orifice 200. Upon cessation of flow,
flap 205 drops, permitting valve body 203 to drop,
thus opening orifice 200. Valve body 203 thus
acts as a spihon breaker or vent, permitting the
discharge pipe 197 to drain. Referring momen-
tarily to Plgure 1, discharge pipe 187 has a length
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of flexible hose 207 connected to its lower end
through a swivel connection 208. Hose 207,
when not in use, is adapted to be in
compartment 81 by means of brackets as at 269,
As also indicated in Figure 1, fitting 188 prefer-
ably comprises separable base and cap portions.

Provisions are desirable to prevent overflow of

the storage tanks into which connection is made

through hose 207. With the hose making an
alr-tight connection with such a storage tank,

means have been provided to cause the fluid to -
bypass through the pump when the fluld has

reached a certain level in the storage tank vent
pipe. When a certain predetermined head has
been obtained in such a vent pipe, back pressure
through conduit 198 {s communicated h a
branch line 218 through port 149 to the bottom
of valve disc {88, lifting the latter against the
force of spring- 182 and permitting fluid to pass
through chamber 148 and a connection 211 to
manifold (88 adjacent the pump intake port 183,
Hereupon, sz will be understood, the pump out-
put is merely bypassed through the pump and
no further discharge to the storage tank can
occur. It will be understood that the force of
spring (82 can be so chosen as to take care of
any discharge conditions. : .

As was stated at the outset, the source of hy-
draulic pressure for driving the discharge pump
motor is preferably a master pump driven from

. the usual power take-off of the truck. Refer-

ring atill to Figure 4, reference numeral 2{2 des-

icnatesamuterpumpoftherotarypiatontype,'

one of the pistons being shown at 213 and its
associated pilot gear being shown at 2i4. The
drive shaft 218 of the pump has fixed thereto a
gear 218 adapted to be engaged by a slidable

gear 217 constantly in mesh with the power take- -

off gear. Gear 2(7 has an elongated hub 218

provided with an annular recess 219 engaged by }

a shipper member 220, the shipper member. be-
ing fixed on a longitudinally slidable rod 221.
Interposed between the end of the shipper mem-
ber fixed to rod 221 and a fixed abutment 222, 18
& compression spring 223, which acts on rod 221
and the shipper member 220 to move gear 217
out of mesh with the gear 218, as shown.

"The end of rod 221 opposite the shipper mem-
ber is slidable in a bhore provided in a cam block
224 which presents a top cam surface inclined
downwardly toward the shipper member. A
clevis 228 secured to the outer end of the cam
block has a recess 228, which receives the headed
end 227 of rod 221 with possibility of limited axial
movement. Pivoted to the clevis is an actuating

-lever 220. - Intermediate fixed abutment 222 and

cam block 224, an abutment 229 is fixed on rod
221 and a washer 230 of easily fusible material
is interposed between abutment 229 and a washer
231, which provides a wearing surface for a pur-
pose to be explained. The fusible washer 230 is
bonded as by slight fusion to both abutment 229
and washer 231, so that the three elements form,
in effect, a unitary abutment. .

A bell crank lever 232 pivoted at 238 on a
bracket 234 has a nose 238, which rides on the
cam surface of block 224. Intermediate its nose
and pivot, the bell crank lever has formed there-
on a dog 238 and at its extremity opposite nose
238 the lever has secured thereto a tension spring

. 231, which acts to hold nose 238 on the cam sur-
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face. Reference numeral 238 designates a rod
connected through a pin and slot connection 239

‘with the clutch pedal 240 of the vehicle, Figure 1.

Pivoted to the bell crank lever adjacent rod

20,863

-by the discharge system is

238 is & rod 241, which, at its opposite end, is
pivoted to an arm 242 mourited on a rock shaft
243. Referring also to Figure 3, rock shaft 243

- has fixed to its other end an articulated arm 244,
. the arm being articulated on an axis 248, which

is perpendicular to an axial plane of shaft 243.
The upper end of the arm, above the pivot point,
carries a button 248 and projects behind the
front companion fiange 247 of the front universal

joint of the truck drive. The front face of flange,

247 1s provided with a plurality of triangularly-
shaped cams 248, see also Figure 34, whose path
of rotation is such as to enable them to engage
button 248 under conditions to be hereafter
described. : : '

The inlet port of pump 212 is connected with
a reservoir 249 by means of a conduit 258 and the
supply conduit (9! is connected to the outlet
port of the pump. ' In & bypass 281 between con-
duits 181 and 288 is arranged a pressure- relief
valve 282, so that pressure output not absorbed
» merely bypassed
through the master pump 242. - o

. To place pump 212 in operation, assuming the

truck motor to be running, lever 228, Figure 4,
i3 operated to move rod 221 to the left against
spring 223, thereby placing gear 211, which is

constantly in mesh with the power take-off gear,

in mesh with the gear 216. Upon movement - of
rod 22( to the left, cam nose 238 rides down on
the cam surface of block 224 until dog 23¢ en-
gages behind washer 231. This movement of the
bell crank lever has caused rod 238 to be moved
to the right, this being permitted by the pin
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and slot connection 238 without affecting thé 35

position of clutch pedal 240, and has moved rod
241 to the right to bring button 248 of lever 244
in close proximity to the front face of flange 2417.
If a cam 248 is immediately in register with but-
ton 248, joint 248, about which the upper end of
lever 244 is swingable to a limited extent in either
direction from its normal vertical position, per-
mits the button to ride down one or the other of
the faces of the cam in question. It will be
noted from Figure 3 that the upper and lower
portions of lever 244 present opposed shoulders

adjacent pivot 248 and relatively weak spring

interposed between these shoulders maintain the
upper lever portion in its normal vertical posi-
tion. It will be understood that flange 247 is
stationary in view of the neutral position of the
truck transmission gearing. )

I, through accident or inadvertence, clutch
pedal 240 is moved, as for the purpose of engag-
ing the truck transmission gearing, the bell crank
lever 232 will be swung in a clockwise direction
about its pivot, thus disengaging dog 238 from
washer 231. Hereupon, rod 221 is immediately
moved to the left under the action of spring 223
disengaging gear 217 from gear 218 and thus
arresting drive of the master pump, so that the
operation of the discharge apparatus is discon-
tinued. : . '

- Should, for any reason, as accidental release
of the brake, the truck start to move in either
direction, flange 247 is rotated. Such rotation
results in the impingement of & cam 248 on
button 248, thus, through rock shaft 243 and
lever 242 moving rod 241 to the left, Plgure 4,
disengaging dog 236 from washer 231 and per-

mitting the disengagement of gear 217 from

gear 2186,

Upon an undue rise in temperature, as in the
case of fire, the collapse of the fusible washer
230 will permit movement of rod 221 to the right,
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blocknl.ctinxtocamno-e!tlumdly so
that dog 238 is released from washer 281,

Under ordinary circumstances, movement of -

clevis 228 and block 224 to the right through
actuation of lever 238 will cause the upward cam-

.ming of nose 23§ and release of dog 238 during

the lost motion travel of the clevis and block rela-
tive to rod 221 as permitted by the previously
described relation of head 227 to recess 226.
Preferably, the operating lever for rod 22 is
phcedmthetruckcabandmmzurellsmown
a3 being so positioned. In Figure 1, the lever is

- designated by the reference numeral 283 and
its conriecting rod by the reference numeral 284.

Such parts as master pump 212 and gears 218
and 217 are preferably contained in a-flanged
housing such as is shown at 288, Figures 1 and 3,
this housing being bolted to the transmission

casing 28. ‘The reservoir 249 is preferably sup--

ported under the forward end of runway 52 and
provided with a fllling opening 268 in plate ¥2,
as indicated in Figure 2. The reservoir connec-
tions have the same reference numerals in Fig-
ure 8 as in the diagram of Flgure 4. -

- It wil! be understood that the showing of the

valve housings 8¢ in Flgure 4 is diagrammatic, -

the actual form of these units being preferably
as indicated in Flgure 1. A lower casting has
formed therein the valved fluld passage and is
supported by means of a cap element (88’ which
is secured by welding in an opening in the tank
top, manifold 188 being connected into this cap

member and therethrough with the fluid pas- .-

sage In the lower casting. As particularly shown

in Figure 2, the manifold (85 Is disposed to one

side of the hand holes, the pressure lines A2 to
P2 being disposed at the other side of the hand
holes, all of these lines being-prctected by a
shroud 287.

. Also the hydraulic motor, pump, and relief
valve arrangement shown in Figure 4 is more or
less diagrammatic and a preferred: arrangement
of these devices is more particularly shown in
Pigures 10 to 12, the general disposition thereof
being shown in Figures 1, 2, and 3. Referring
to these figures of the drawings, reference nu-
meral 288 designates generally a casing in which

is arranged the motor, pump and relief valve

and communicating passages. The main part
of this casing is made up of sections 259, 240,
26(, 262, 283 and 264. Sections 260 and 28( are
reglstered by means of pins 268, section 289 be-
ing secured to section 281 through section 260
by means of cap screws 266. Sectlons 281 to
264 inclusive are held in register by means of
pins 287 and are secured together by means of
cap screws 288 whose heads engage section 264
and whose threaded ends are engaged In bores
in ‘section 26f. Two parallel shafts 268 and 270
are journalled in casing 288, the upper end por-
tions of these shafts being journalled in ball
bearing assemblies 271 and 212 engaged in re-
cesses in the top of section 283. The lower ends
of shafts 269 and 270 are journalled in bushings
213 and 274 which have lower reduced portions
engaged in bores in section 268 and held against
rotation by means of pins 2715 and 216. The up-
per enlarged portions of the bushings rest on
top of section 268.

The lower portion of section 263 has formed
therein a motor chamber 277 in which are dis-

" posed a pair of rotary pistons 218 and 279 keyed
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- to shafts 268 and 270 respectively. Pinned to
shafts 269 and 270, in a pump chamber 280
formed in section 261, are a pair of rotary pump

90,008

pistons 281 and 282, The pump pistons are of

the same cross-section as the motor pistons, but
are of considerably greater longitudinal extent
as shown. Preferably all the cooperating pistons

‘are arranged slightly out of contdtt with each
other and with their cooperating walls so as to

eliminate friction as far as possible.

The lower ends of pistons 281 and 282 ha.ve
cavities concentric with their respective shafts
in which are accommodated the upper ends of
bushings 213 and 274. Similar cavities are formed
in the upper ends of pistons 281 and 282, these
latter cavities receiving cup-shaped elements
283 and 284 which are screwed in threaded bores
in section 282, the upper edges of these elements

10
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belng crenellated to receive a complemental

wrench and the lower walls of the said elements
belng apertured to pass-shafts 289 and 270 with
a close running fit. Each cup-shaped element
283 and 284 contains a packing unit comprl_sing
upper and lower members 285 and 286 connected
by jaw teeth and forced apart by a compression
spring 287 which, at its lower end, bears against
a number of gaskets 288. The upper members
of these units are forced against the motor pis-
tons while the lower members bear against the
bottom walls of elements 283 and 284. :

- A pair of pilot gears 289 and 280 are pinned
to shafts 269 and 210 respectively in a chamber
281 formed in section 264, these gears serving
to maintain the proper angular relation of the
motor and pump pistons. Expansion members
292 and 293 set in a wall 204 and in alignment
with shafts 268 and 270 respectively bear against
balls 285 and 296 disposed in depressions in the
upper ends of the said shafts, so that a down-
ward pressure is exerted on the latter counter
to the action of springs 2817.

Formed in sections 263 and 28€ is a passage
2987 which serves as an inlet for the hydraulic
medium, the lower end of tis passage being on
the inlet side of the motor pistons, the outlet pas-
sage for the hydraulic medium being designated
by the reference numeral 298. The hydraulic
medium, which is a lubricating oil, has access to
the upper bearing portions of the shaft and to
the pilot gears. In order to lubricate the lower
ends of the shafts, the lower portion of section
260 is provided with a passage 289 which extends
under the shaft ends as particularly shown in
Figure 11 and which is connected with the motor
chamber by means of a duct 300, Figure 10.

In the inlet side of the pump chamber 280 is
formed a cylinder 301 in which is reciprocable
a piston 302. A stem 303 projecting from the
lower end of the piston is gulded by a spider 304
arranged in a cavity 30§ in the lower portion of
section 260, cavity 305 communicating with the
lower end of cylinder 301 through an aperture
306. A compression spring 307 surrounding stem
303 abuts with its upper end against spider 304
and with its lower end against a washer 308 held
on the stem by locked nuts 309 threaded on the
stem. Spring 307 tends to hold piston 302 in the

. position illustrated wherein its lower edge seats

against the margins of aperture 308, in which
position the cylinder closes an opening 310 formed
in the lower portion of cylinder 38! and connect-
ing the interior of the latter with the intake side
of the pump. The lower end of stem 303 pro-
jects through an opening 3{( in the bottom wall

-of section 289 into a well provided by a cap mem-

ber 312 secured to section 28§9. Within the well
a washer 313 is secured on stem 303 by means
of nuts 314 and 318.

70

76.




10

16

20,863

A passage 316 formed in sections 262 to 284
serves as intake passage for the pump, the dis-
charge passage being designated by the reference
numeral 317, An aperture 318 in section 200
connects the outlet side of pump chamber 280
with a passage 319 formed in section 288 and ex-

- tending across the latter to cavity 388 {n section

260 and also communicating with the interior of
cap element 312 by means of aperture 3! { through
which stem 303 extends. ] ‘ )
Upon' the supply of pressure fluid to the motor
through inlet passage 297, the latter is caused to
drive the pump, which withdraws fluid from the
selected tank through intake passage 316, dis-
charging the same through discharge passage 317.
Upon a backing up of pressure on the discharge
side of the pump, caused for example by a pre-
determined head in the vent pipe of the storage
tank to which delivery is being made, piston 302

is moved upwardly against the force of spring

307, thus uncovering opening 3{0 in cylinder 301
and establishing a bypass so that discharge is
discontinued. In the operation of piston 302,
washer 313 has a dashpot effect preventing sudden
movement of the piston. Adjustment of nuts
389 and consequent adjustment of spring 307 en-

ables the bypass arrangement to be set to become

effective upon the occurrence of a predetermined
back pressure. No means IS necessary to limit
upward movement of piston 302, since opening
310 is of size to pass the entire pump output.
Unit 288 is completed by a cap member or
header 320, Figures 1, 2 and 3, which is set in an

aperture in the top of the wrapper 32 and has -

a flange 32/ resting upon and welded to the latter.
Cap member 320 is bolted to section 264 of unit

- 288 and has passages formed therein registering

with passages 297, 298, 316 and 311 of section
264. Passage 318, which is the pump intake pas-
sage, is connected through a connection 322 with
the rear end of manifold 168. Discharge passage
317 through a connection 328 and a conduit sec-

. tion 324, Figure 2, is connected into the previously
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" meral 321.

described fitting 198, conduit 324 of Figures 1, 2
and 3 corresponding to conduit 1968 of Figure 4.
A supply conduit 828 for the pressure fluid is led
into cap member 320 to the inlet passage 297, an
outlet in extension of passage 298 heing provided
through the cap member and a conduit 326.

Fluid discharge from a selected tank is possible
only when the discharge pump is driven and the
preferred form of pump as just described is such
that when it is inoperative it positively closes the
discharge line. Due to this characteristic of the
pump and to the provision of the siphon breaker,
any siphon discharge is impossible.

I have hereinbefore described, with reference
to Figure 4, a selector valve and a control valve,
these having been illustrated in Figure 4, for the
purpose of simplifying the showing, as separate
elements. Preferably these valves are embodied
in a unitary structure and are controlled by a
common lever which is swingable about one axis
to operate one of the valves and about another
axis to operate the other valve. Also the ar-
rangement i3 such that operation of the control
valve I8 impossible before the selector valve has
been set. This novel valve arrangement is shown
in detail in Figures 13 to 20, its disposition rela-
tive to the truck being shown in Figure 1.

Referring to these figures, the combined valve
1s designated as a whole by the reference nu-
The valve casing is made up of sec-

- tions 328, 329 and 330, Figure 15, these sections

(]

being held together by cap screws 331. Section

- 329 is formed with a frusto-conical chamber 332

7

tapered toward section 328 and revoluble in this -

chamber is a selector plug 333. As most clearly
shown in Figure 17, the plug 333, which is hollow,
has two diametrically opposed extensions 334 and

338, which have a close running fit #ith the walls

of chamber 332, the extensions being provided
with longitudinally extending slots 338 and 337.
At diametrically opposite points the wall of cham-
ber 332 is provided with openings 338 and 339,
which are connected by a passage 340 formed in
section 320. Section 329 is provided with a base
341 adapted to be secured to a bracket 342 in the

‘compartment 87 at the rear of the tank 81, Plgure

1. The return pipe 326 from the pump driving
motor is connected into passage 340 through a
port 343, the return line 194 to the tank 248 being
connected into passage $48-through a port 344.

Formed in section 329 between openings 338

and 339, opposite passage 340, are six equi-dis-

tantly spaced radially directed ports A3 to F3,
of which A3 to E3 appear in Pigure 14, F3 ap-
bearing in Figure 15.  For the sake of compact-
ness, the ports are staggered as indicated in Pig-
‘ure 14, the longitudinal extent of the stagger
being less than the longitudinal extent of slots
338 and 337 in extensions 334 and 336. Pressure
lines A2 to F?2, Figures 2, 3 and 4, are connected
into ports A3 to F3 respectively. _—
Plug 333 has s hub portion 348 extending into
a chamber 348 of section 330 and has an annular
Shoulder 347 bearing against a ledge 348 presented
by a flanged ring nut 348 threaded into the end

~of section 330. A packing element comprising

sleeve members 388 and 38{ interengaged by jaw

‘teeth surrounds hub 34§ bearing at one end

against a shoulder 382 of the latter and at the
other end against ring nut 349. Members 350
and 381 are urged apart by a compression spring

353, which bears at one end against an internal .

annular rib on member 388 and at the other end
against packing gaskets 384; which are urged
against an internal annular flange of member
381. An expansible detent member 3855.1s ar-

" ranged in a bore in section 330 in position to

engage in depressions as at 388 in the rear edge
of plug 333, there being six of these depressions
respectively engaged when slot 336 is brought
into register with one of the ports A3 to F3. In
Figures 15 and 17, it should be pointed out, slot
386 is shown as being In register with port F3,
while in Figures 13 and 14, plug 338 is assumed
to be in its meutral position wherein slot 336 is
in register with opening 338 and siot 337 is in
register with opening 339. e )
Hub 348 has an axial bore receiving a shaft
857, there being an enlarged cavity 3568 within
the hub communicating with chamber 332 by
means of a duct 369. . Further, hub 345 has a
reduced portion 360 projecting outwardly of nut
349, portion 380 having secured thereto by means
of a pin 36{, the hub portion 382 of an arm 363,
Figures 15 and 18 to 20. Arm 368 has a bifur-
cated end in which is engaged one end of a tor-
sion spring 364 which surrounds the reduced ex-
tremity of section 330 and has its other end
engaged In a hole in the latter, Figures 15, 19
and 20. Spring 364 acts continuously to hold
plug 333 in its neutral position or to return it
to such position when it is moved therefrom.
Section 328 comprises a boss portion 368 which
projects within plug 333 as most clearly shown
in PFlgure 15, reference also being had to Figure
16, the boss portion being provided with a bore
366 coaxial with plug 333. The boss portion is
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supported by walls 387 and 388, which define &
369 debouching into a port 370 into which
p motor
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closure cap 382 has a flange 383 overlying flange
318 and secured through the latter to section 328
by means of cap screws 384. Finally, section 328
has a port 388 which, through a passage 388, is in
communication with chamber 332 in section 328.

“The pressure supply conduit 191 from the master
pump, Figures 3 and 4, is connected into port

38§, so that upon operation of the pump, cham-
] the pressure fluid which, in
shown in Pigure 185, is shut
off from port 310 by valve disc 372. In the neu-
tral position of the plug 333 the pressure fluid
flows through passage 340 to the exhaust line 194,

Hub 362, Pigures 15 and 18 to 20, has parallel

g
:
®
;
;

sides engaged by the parallel inner surfaces of .

arms 387 of a lever 388, arms 387 being pivoted
at their extremity to hub 362 by means of a boit
388. When lever 388 is swung about the axis
of shaft 381, it carries with it hub 362 and there-
with through its hub portion 3485, the valve plug
333, to bring the latter to its desired position of
Lever 388 is also swingable about
axis of bolt 389 relative to hub 382 for a
which will now be described.

Shaft 387 is slightly reduced beyond the ex-

|

adjacent ends of rings 392 and 393 are comple-
mentarily undercut, as shown. '

Arms 395 and 388 are coaxially pivoted to the
lever arms 387 by means of cap screws 307 and

484, these latter tending normally to hold
the pivoted ends of arms 395 and 39¢ flatly
uuns't' :hepn.nllel underlying surfaces of lever

, r 300 is fnished with opposite parsllel

20, these surfaces being bisected respectively by

. slots 408 and 408 which run to the outer extremity
Member 380 has lugs as at 407 -

of member 380.
and 488 at its outer extremity at each side of the
slots. The second Jug at slot 408 is shown at 409,
PFigure 10. '

- A thimble 410 has a bore &1{ in which is re-
ceived in sliding relation the extremity of shaft
381, the thimble extending within member 388
and having a cylindrical enlargement 412 guided
by the inner surfaces of member 388. Enlarge-
ment 412 is provided with an annular groove 413
bounded at one side. by a conical wall 414 as
most clearly shown in Figures 15 and 18. As
will be seen, the conical wall 418 is at that side
of groove &3 nearest the outer extremity of the
thimble, K ' -

The free extremities of arm 388 and 308 are
mutually approached to rest flatly against the
plane surfaces of member 388 with the ends of
the arms substantially in abutment with the
lugs as at 407 and 488 at the end of member

3$90. Studs 418 and 418 fixed in the free ex~ !
tremities of arms 385 and 398 pass through slots

405 and 408 of member 390 into groove 43 of
thimble 418. A compression spring 417 inter-
posed bétween a washer 418 bearing against ring
392 and a wall 418 of thimble 410, holds the
rear wall of groove 4{3 against pins 41§ and
418 when the latter are in their normal position,
which is the position shown in full lines in Fig-
ure 18. With the parts thus disposed, thimble

418 projects beyond the extremity of shaft 387.

Wall 419 of thimble 418 is at the inner end of &

"_bore enlargement 411’ within the outer end of
which elements 382 and 394 are positioned.

In Figure 19, lever 388 is shown as being
swung to the right or away from section 336.
Arms 388 and 396, being engaged behind the lugs
of member 388 in the manner shown in Figures
18 and 19, carry the said member rearwardly.
The end wall of member 390, acting through
rings 382, 383 and 384, causes shaft 387 to be
axially displaced against the force of spring 381,
thus unseating valve disc 372 and placing inlet
port 388 in communication with outlet port 319,
so that pressure fluid is supplied to the pump
driving motor. Upon release of handle 388, valve
disc 372 is immediately seated due to longitu-

.dinal displacement of shaft 387 under the force

of spring 381.

A guard 429 is secured to section 330 by means
of cap screws 421, these screws being confined to
the upper portion of the guard. The lower sub-
stantially semi-circular portion of the guard pro-
jects back towards lever 388 in proximity to the
path of swing of the latter about the axis of
shaft 387 when the lever is in its normal posi-
tion, shown in Figures 14 and 15, with respect
to pivot bolt 388. With plug 333 in its neutral
position, lever 388 occuples the off position
shown in Figure 13, wherein it lies behind a
solid edge of the guard and hence is prevented
by the latter from being swung about the axis of
bolt 389. When the handle is swung about the
axis of shaft 387 to any one of the six positions

indicated in Pigure 13, it is in register with one

of the slots 422 provided in the guard, so that
it may be swung rearwardly to unseat wvalve
discs 312, . .

With handle 388 in position No. 1, slot 338 of
plug 333 will be in register with port A3 of sec-
tion 329 and, accordingly, the suction line from
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tank A will be opened. With the handle in
position No. 2, the suction line from tank B will
be opened, and so forth. It will be evident that
unless handle 388 is in one of the six positions
indicated s0 as to open the suction line of a
selected tank, 1t cannot be swung about the axis
of bolt 389 to unseat valve disc 312 and initiate
operation of the pump motor. If the pump mo-
tor is placed in :
388, it follows that the suction line from one of
the tank compartments must have been opened.
Thimble 410 projects through an opening pro-
vided in guard 420 in the normal position of
parts and will
extent when lever 388 is swung to place the
pump motor in operation. It will be evident
that to hold valve disc 372 unseated, it 1s neces-
sary that the operator hold lever 388 against
the force of spring 381, the spring seating the
valve disc to stop the pump motor immedi-
‘ately upon release of handle $88. Since & care-
less operator may block or tie handle 388 in such
position as to hold valve disc 372 unseated, the
safety release controlled by-thimble 410 has been

provided. A blow on the end of the thimble will

cause the surface 414 to cam studs 418 and 418
outwardly, disengaging the ends of arms 396 and
386 from the lugs 407 and 408 so that valve dise
312 is immediately seated due to the action of
spring 381. . .

Compartment 87 is provided with a door 423,
which is adapted to gravitate to closed position,
but which may be held in open position by means
of a link 424 pivoted to the door and adapted
to have its lower end supported on a readily
fusible abutment 428. The position of the com-
bined valve 321 is such that when thimble 410
Is projected due to the actuation of lever 388,
the end of the thimble will be striick by door 423

40" in closing. Thus, assuming lever 388 to be
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blocked with valve disc 312 unseated, any rise in
temperature which will cause fusion of abut-
ment 428 will permit door 423 to close and by
striking the end of thimble 410 to enable valve
disc 372 to seat. Further, any rise in tempera-
ture which will cause the fusion of ring 384
will permit shaft 357 to move rearwardly rela-
tive to member 380 to seat valve disc 372.

Thus, under normal conditions, springs 384 and
381 act to hold the selector and control valves
in off position and the control valve canmot be
actuated except subssequent to actuation of the
selector valve. REven if the purpose of these
Provisions is ignored by a careless operator cut-
ting off of the pump motor will occur automati-
cally under the conditions described above.

Pressures within valve $27 are -equalized as far
as possible on the movable valve parts, so as
to facllitate operation of the latter. Spring 363
acts against the force of the pressure fluid on the
face of hub portions 348 of the selector plug and
assures proper contact of extensions 334 and 335
with the inner wall of chamber 332. ‘When plug
333 i3 in its neutral position, slots 336 and 337
are in register with openings 338 and 339 as has
been explained, the reactions on the plug thus
being balanced. When slot 336 is brought into
register with any one of the ports A3 to F3, slot
337 overlies an imperforate wall portion 332’ of
chamber 332, so that again transaxial stresses

. on the plug are substantislly balanced.

(]

The rear end of piston 37{ is in a chamber
328’ of section:328, this chamber communicating
with port 388. Consequently the same pressure
exists at the rear end of piston 37{ as at its for-

operation by jmovement of lever °

be moved outwardly to a further.

o o
ward end which is in chamber 332, The cham-
ber which houses spring 381 is in communication
with passage 340 through a duct 340’, Figure 15,

From the above description, it will be seen that
I have provided a tank truck of improved design
and a discharge system embodying to a maxi-
mum degree features of efliciency and safety.
I do not limit myself to the exact construction
shown and described, since many variations are
Dossible within the scope of the invention as de-
fined in the following claims.

I claim:— . :

1. In a tank truck, a plurality of tanks, a

10

pump,
conduits connecting the tanks with the intake

slde of.the pump, a valve in each conduit nor-
mally closing the same, hydraulically actuated
means assoclated with each valve for controlling

‘the same, a source of fluld under pressure, means

including a selector valve operable to direct fluid
from the source to a selected valve controlling
means, & hydraulic motor for driving the pump,
8 pressure line connecting the source and motor,
& valve operable to control flow through said
Pressure line to the motor, and a discharge con-
dult in connection with the discharge side of the
pump. .

"2. In a tank truck, a plurality of tanks, a pump,
conduits connecting the tanks with the intake
side of the pump, a valve in- each conduit nor-
mally closing the same, hydraulically actuated
means associated with each valve for controlling
the same, a source of fluld under pressure, means
Including a selector valve operable to direct fluid
from the source to & gelected valve controlling the
means, & hydraulic motor for driving the pump,
& pressure line connecting the source and motor,
& valve operable to control flow through said
pressure line to the motor, and a discharge con-
duit in connection with the discharge side of the
pump, sald selector valve and motor control valve
being both disposed at the rear end of the truck
and having a common operating lever which is
swingable about one axis to effect adjustment of
the selector valve and swingable about another
axlis to effect adjustment of the motor control
valve, :
. 3. Ina tank truck, a plurality of tanks, a pump,
conduits connecting the tanks with the intake
side of the pump, a valve in each conduit nor-
mally closing the same, hydraulically actuated
means assoclated with each valve for controlling
the same, a source of fluid under pressure, means
including a selector valve operable to direct fluld
from the source to a selected valve controlling
means, a hydraulic motor for driving the pump,
a pressure line connecting the source and motor,
& valve operable to control flow through said
pressure line to the motor, and a discharge con-
duit in connection with the discharge side of the
bump, the pump being designed to prevent flow
therethrough when at rest.

4. In a tank truck, a plurality of tanks, a pump,
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conduits connecting the tanks with the intake

side of the pump, a valve in each conduit nor-
mally closing the same, hydraulically actuated
means associated with each valve for controlling
the same, a source of fluid under pressure, means
including a selector valve operable to direct fluid
from the source to a selected valve controlling

means, a hydraulic motor for driving the pump,

& pressure line connecting the source and motor,
a valve operable to control flow through said
pressure line to the motor, a discharge conduit
in connection with the discharge side of the
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pump, said discharge conduit having a depend- 75
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ing portion, and a siphon breaker at the top of
said depending portion. ]

5. In a tank truck, a plurality of tanks, a pump,
condults connecting the tanks with the intake
side of the pump, & valve in each conduit nor-
mally closing the same, hydraulically actuated
means associated with each valve for controlling
the same, a source of fluid under pressure, means
including a selector valve operable to direct fluid
from the source to'a selected valve controlling
means, & hydraulic motor for driving the punip,
a pressure line connecting the source and motor;
& valve operable to control flow through sald
pressure line to the motor, a discharge conduit
in connection with the discharge side of the
pump, the pump being designed to prevent flow
therethrough when at rest, said discharge con-
duit having a depending portion, and a siphon
breaker at the top of sald depending portion.

6. In a tank truck, a plurality of tanks, a pump,

conduits connecting the tanks with the intake
gide of the pump, a valve in each conduit nor-
mally closing the same, pressure responsive means
in connection with each valve for controlling the
same, a selector valve including a casing and a
rotary selector element in the casing, pressure
lines connecting the casing and said pressure re-
sponsive means, & source of fluid under pressure

- in connection with said casing and adapted to
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be connected with any one of said pressure lines

upon adjustment of said selector element, a hy--

draulic drive motor for said pump, a connection
between said source and motor and including said
casing, a motor control valve in sald casing, a
common operating member for said selector valve

and sald motor control valve, and a discharge.

conduit in connection with the discharge side of
the pump. - ’

7. In a tank truck, a plurality of tanks, a
pump, conduits. connecting the tanks with the
intake side of the pump, a valve in each conduit
normally closing the same, pressure responsive
means in connection with each valve for con-
trolling the same, a selector valve including &
casing and a rotary selector element in the cas-
ing, pressure lines connecting the casing and sald
pressure responsive means, a source of fluid under
pressure in connection with said casing and
adapted to be connected with any one of saild
pressure lines upon adjustment of said selector
element, a hydraulic drive motor for said pump, &
connection between said source and motor, a
valve for controlling flow through said last named
connection, a common operating lever for said
rotary selector element and sald motor control
valve, said lever being swingable about the axis
of said selector element to effect adjustment of
said element and being swingable about another
axis to effect adjustment of said control valve,
and a discharge conduit in connection with the
discharge side of the pump. .

8. In a tank truck, a plurality of tanks, a suc-
tion manifold having connections with said tanks,
hydraulically operated means for controlling the
connection to a selected tank, a pump at the dis-
charge end of said manifold, a hydraulic motor
for driving said pump, and means operable to
control selectively the operation of said hydrau-
lically operated means and to control the opera-
tion of said motor. ’

9. In a tank truck, a tank, means for emptying
the tank cemprising a pump and a hydraulic
pump driving motor positioned within the tank,
a source of fluld under pressure, said source being
externzl of the tank, a supply conduit connect-

ing said source and said motor, an exhaust con-
duit leading from said motor to the exterior of
the tank, and & discharge condult leading from
said pump to the exterior of the tank, said con-
duits leading through the top of the tank..

10. In a tank truck, a plurality of tanks, a
pump in one eénd of said tanks, conduits connect-
ing the tanks with the intake side of the pump, &
valve In each of said conduits normally closing
the same, hydraulically actuatable means asso-
cldted with each of said valves for controlling the
same, said last named means being disposed in
the respective tanks, a source of fluid under pres-
sure, said source being external of the tanks, a

selector valve external of the tanks, lines con-.

necting said selector valve with the hydraulically
actuatable means respectively, sald selector valve
being operable to direct fluid from the source to &
selected hydraulically actuable means, & hy-
draulic motor for driving the pump and positioned
in the same tank with the latter, a pressure line
connecting sald source and motor, an exhaust line

‘for the motor leading from the latter to the ex-

terior of the tank, a discharge conduit leading
from the discharge side of the pump to & point
external of the tanks, and a valve operable to
control flow through said pressure liqe to the
motor. :
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11. In a tank truck, a plurality of tanks, a pump

in one of said tanks, conduits connecting the tanks
with the intake side of the pump, a valve in each
of said conduits normally closing the same, hy-
draulically actuable means associated with each
of said valves for controlling the same, said
last named means being disposed in the respec-
tive tanks, a source of fluid under pressure, said
source being external of the tanks, a selector
valve external of the tanks, lines connecting sald
selector valve with the hydraulically actuatable
means respectively, said selector valve being
operable to direct fluid from the source to a se-
lected hydraulically actuatable means, & hydrau-
lic motor for driving the pump and positioned in
the same tank with the latter, a pressure line
connecting said source and motor, an exhaust line
for the motor leading from the latter to the ex-
terior of the tank, a discharge conduit leading
from the discharge side of the pump to a point ex-
ternal of the tanks, and a valve operable to
control flow through said pressure line to the
motor, -all of said lines and said discharge con-
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duit being lead to their associated devices through -

the tops of the tanks.

12. For use in apparatus of the class described,
a valve comprising a casing, a shaft slidable in
said casing, a valve disc on said shaft movable
therewith to close or open & passage in said cas-
ing, a selector valve plug rotatable in said casing
to connect an inlet opening with any one of a

plurality of outlet openings in said casing, a lever

in pivotal connection with said plug on an axis

65

perpendicular to an axial plane of sald shaft, -

said lever being rotatable about the axis of said
shaft to rotate said valve plug, and connections
between said lever and shaft whereby said shaft
is axially shiftable upon movement of said lever
about said pivotal connection, & return spring
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for said shaft, and means operable to release sald

last named connections whereby the shaft may
be returned to seat said valve disc while said
lever remains in operated position.

13. For use in apparatus of the class described,
a valve comprising a casing, a shafi slidable in
said casing, a valve disc on said shaft movable
therewith to close or open a passage in sald cas-

70

75




10

18

ing, a selector valve plug rotatable in said cas-
ing to connect an inlet opening with any one of
a plurality of outlet openings in sald casing, s
lever in pivotal connection with said plug on an
axis perpendicular to an axial plane of said shaft,
sald lever being rotatable about the axis of said

. shaft to rotate said valve plug, and connections

between sald lever and shaft whereby said shaft
is axially shiftable upon movement of said lever
about said pivotal connection, a return spring
for sald shaft, and means operable to release sald
last named connections whereby the shaft may be
returned to seat said valve disc while said lever
remains in operated position, said last named
means comprising a plunger slidable axially of

- sald shaft.

14. Por use in apparatus of the class described,
& valve comprising a casing, a shaft slidable in
said casing, a valve disc on said shaft movable
therewith to close or open a passage in said cas-
ing, a selector valve plug rotatable in said casing
to connect an inlet opening with any one of a
plurality of outlet openings in said casing, inde-
pendently acting spring means urging said valve
disc and valve plug respectively to seating po-

- sition, & lever in pivotal connection with said plug

on an axis perpendicular to an axial plane of

said shaft, said lever being rotatable about the -

axis of sald shaft to rotate said valve plug, and
connections between said lever and shaft where-
by said shaft is axially shiftable upon movement
of said lever about said pivotal connection.

15. In a tank truck, a plurality of tanks, a

pump, connections between the tanks and the.

intake side of the pump, hydraulically control-
lable valves in said connections, a hydraulic mo-
tor for driving said pump, a source of fluld under
pressure, and means for selectively associating
sald source with sald hydraulically controllable
valves and for associating sald source with said
motor, ) ‘ o

16. In a tank truck, a plurality of tanks, a
pump, connections between the tanks and the in-
take side of the pump, hydraulically controllable
valves in sald connections, a hydraulic motor for
driving said pump, a source of fluld under pres-
sure, and means for selectively associating said
source with sald hydraulically controllable valves
and for assoclating said source with said motor,
sald last named means comprising a shaft rota-
table to a selecting position as regards said hy-
draulically controllable valves and longitudinally
displaceable to direct flow to said valves and mo-
tor. :

17. In a tank truck, a plurality of ‘tanks, a
pump, connections between the tanks and the in-
take side of the pump, hydraulically controllable
valves in said connections, a hydraulic motor for

driving sald pump, a source of fluld under pres- .

sure, and means for selectively assoclating said
source with said hydraulically controllable valves
and for associating said source with said motor,

E sald last named means comprising a shaft ro-

70

0

tatable to a selecting position as regards said hy-
draulically controllable valves and longitudinally
displaceable to direct flow simultaneously to said
valves and motor. :

18. For use in apparatus of the class described,
& valve comprising & casing, a shaft slidable in
said casing, a valve disc on said shaft movable
therewith to close or open & passage in said cas-
ing, a selector, valve plug rotatable in said casing
to connect an inlet opening with any one of s
plurality of outlet openings in said casing, g lever
in pivotal connection with said plug on an axis
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plane of said ahaft,
about the axis of said
plug, connections be-

Derpendicular to an axial
said lever being rotatable
shaft to rotate said valve
tween said lever and shaft
axially shiftable upon movement of said lever
about sald pivotal connection, and -6 guard pro-
vided with alots spaced as the various angular se-
lecting positions of said plug with reference to
sald outlet openings and into which said jever is
swingable to shift said shaft only when the plug
is in one of said selecting positions,

19. An automotive vehicle truck having a tank
thereon, of a pump and motor unit supported in
sald tank, means for conducting liquid to and
from said motor, means for connecting the pump
to the interior and exterior of -the tank, a pump
exterior of said tank for supplying fluid to said
liquid conducting means, and means for driving
said exterior pump from the engine of said truck,

20. An automotive vehicle truck having a tank
thereon, of a pump and motor unit supported
in sald tank, means for conducting liquid to and
from sald motor, conducting means for connect-
ing the pump to the interior and exterior of said
tank, a pump exterior of sald tank for supply-
ing fluid to the liquid conduction means of said
motor, means for driving said pump from the
engine of said truck, and a by-pass valve'in the
conducting means of the first said pump for
shunting the Hquid about the pump of the unit
when the pressure of the Hquid pumped thereby
exceeds a predetermined

21. The combination
having a tank thereon,
having two liquid conducting circuits therein, a

amount,
with an automobile truck

‘motor and pump operatively connected and sup-

ported inside of said tank on sald header to have
& circult connected to said motor and 8ald pump,
respectively, and means for supplying a fluid to
sald motor for effecting the operation of sald
pump.

32. The combination with an automotive tank
truck, of a pump, a ﬂqld circuit leading to and
from sald pump, a conduit by-passing said ecir-
cult across said pump, a pressure valve intercon-
necting said by-pass circuit to the circuit leading
from the pump and opened when the pressure
in the last-mentioned -circuit exceeds a prede-

termined amount, a motor for driving said pump,

& second pump of greater capacity than said mo-

" tor for circulating a fluld through said motor

and driving said motor at high speed, and a power
take-off device connectible to the transmission
of the truck for driving said second pump.

23. An automotive vehicle having a tank with
a plurality of compartments thereon, a can-com-
partment in the rear of said tank, a motor and
pump, & delivery conduit extending from said
pump, & manifold connected to said pump and ex-
tending along said tank, intake conduits each
having a valve therein connected to sald mani-
fold, means in said can-compartment for con-
trolling the bosition of said valves, and a pump
driven by the engine of the vehicle for supplying
& fluid to said motor.

24. An automotive vehicle having a tank there-
on divided into a plurality
manifold on said tank Interconnectible through
valves to sald compartments, a motor and pump
unit, the pump of said unit being connected to
the manifold, a delivery conduit connected to
said pump, and a second pump of greater capac-
ity than said motor driven by the vehicle engine
for supplying fluld to said motor, and means for
Selectively connecting the pump of the unit

whereby said shaft s
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of & header on said tank -
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25, An nttomotive truck having a tlnk thereon
provided with a plurality of compartments, a can-
compartment disposed in the rear of said tank, a
motor and pump unit, the pump of which is se-
lectively connectible to said tank compartments
from said can-compartment, and a pump driven
by the engine of the truck for delivering a fluid
to said motor, said second pump being of greater
capacity than sald motor for driving said motor
at a high speed.

. 26. An automotive truck having a tank thereon

provided with a plurality of compartments, a .

can-compariment disposed in the rear of said

20,808
tank, a  motor and pump unit, the pump of which

is selectively connectible to said tank compart-
ments from said can-compartment, a pump
driven by the engine of the truck for delivering
a fluid to sald motor, said second pump being
of greater capacity than sald motor for driving
said motor at a high speed, a delivery conductor
connected to the pump of said motor and pump
unit, and a by-pass conduit extending around
said pump of the unit and having a valve actu-
ated by the pressure of the fluid in the delivery
conduit for by-passing the fluid about the pump
of the unit when sald pressure exceeds a prede-
termined amount.

. FRANK A. HOLBY.
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