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Our invention relates to dump trucks of the type in
which the dump body is designed more particularly, al-
through not necessarily, for transporting dry, pre-mixed
materials for making concrete, to a site to be paved, and
when tilted, to dump the materials into a concrete mixer
supported for progressive movement over a concrete form
by a track-laying type of vehicle, to mix, wet and pour
the concrete into the form as the vehicle moves along the
latter.

Dump bodies of this character are provided with a plu-
rality of gates spaced one from the other along the length
of the body and between any two of which is confined a
batch of dry and pre-mixed concrete. Hence, such gates
are referred to in the art as batch gates, and normally they
are latched in closed position individually to maintain the
batches therebetween for iransport. By opening the batch
gates successively from the rear to the front end of
the dump body when the latter is in dumping position,
causes the batches to be discharged from the rear end
of the body successively. In practice, the dump truck fol-
lows the concrete mixer carrying vehicle to pour the
batches into the mixer as needed and as the vehicle ad-
vances over the concrete form. The amount of concrete
materials constituting any one batch is usually commen-
surate with the capacity of the drum of the mixer, and
thus after one batch is delivered to the drum, then mixed
and poured from the drum into the form, another batch
from the domp body is discharged into the drum upon
opening the next gate above and so on until ali the batches
have been discharged.

Heretofore the batch gates have been manually un-
latched individually and independently one of the other,
through the provision of various means, such as indi-
vidual ropes adapted to be pulled by the operator while
standing on the ground at one side of the dump truck, but
relatched in closed position only by the gates themselves
as they swing, under the action of gravity, to closed posi-
tion as the dump body is restored to horizental position.
This gate unlatching means, as well as the others, has
been found undesirable for a number of reasons. One is
that since it permits unlatching of any one gate inde-
pendently of the others there is no assurance that the gates
will be uniatched in predetermined sequence as necessary
to effect discharge of the batches individually and suc-
cessively from the rear end to the front end of the dump
body. Another reason is that since there is no means for
positively relatching the gates, one or more of the gates
may remain unlatched when the dump bedy is restored to
horizontal position. Thus when the dump body is re-
loaded the concrete materials between any two adjacent
gates are free when the body is moved to dumping posi-
tion to flow between the pair of gates next below, thereby
increasing the amount of that particular batch beyond
the capacity of the mixing drum. Thus the materials can-
not be discharged in batches of predetermined amounts
for a concrete mixer of a corresponding capacity.

It is a purpose of our invention to provide mechanisms
for operating batch-gate latches in a manner fo positive-
ly latch and unlatch the gates, and also to visibly indicate
to the operator the open and closed positions of the gate
so that at all times he is apprised of which gaes are open
or closed.
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It is also a purpose of cur invention to provide control
means for the latch-operating mechanisms, whereby they
can be individually operated only in a predetermined
sequence such that the batch gates are unlatched succes-
sively from the rearmost to the foremost in respect to
their series arrangement lengthwise of the dump body,
thereby effecting discharge of the materials from the body
when tilted in the prescribed batches successively as and
when required.

A further purpose of our invention is to provide latch-
operating mechanisms including elements respomsive to
fiuid under pressure from a common source for effecting
individual operation of the mechanisms to move the
latches to gate-latching positions, and wherein manually
operated valves are provided for controlling the supply of
fiuid individually to the elements, in a manner such that as
to effect and compel operation of the mechanisms in a pre-
determined order which produces unlatching of the batch
gates beginning with the rearmost to the foremost of the
series and not otherwise.

We will describe only one form of batch gate latch-
operating mechanisms for dump trucks and control means
therefor, and will then point out the novel features there-
of in the claims.

In the drawings:

FIG. 1 is a view showing in side elevation one form
of batch gate latch-operating mechanisms and control
means therefor embodying my invention, in association
with one form of dump truck.

.FIG. 2 is an enlarged fragmentary transverse sectional
view taken on the line 2—2 of FIG. 1.

FIG. 3 is a side elevational view partly broken away
and taken substantially on the line 3—3 of FIG. 2, and
showing the batch gate closed and latched.

FIG. 4 is a view similar to FIG. 3 showing the batch
gate open and unlatched.

FIG. 5 is a sectional view taken on the line 5—5 of
FIG. 3.

FIG. 6 is a view showing diagrammatically the batch
gates, the latches, the latch-operating mechanisms, and
the air pressure system for actuating the mechanisms.

FIG. 7 is a detail vertical sectional view of one of the
control valves of the system.

Referring more particularly to the drawings, in FIG.
1 is shown a dump truck comprising a truck generally
indicated at 15 which is self-powered and of the type
commonly used in connection with semi-trailers. This
truck includes a frame %6 supported in part by a wheel
assembly 17 and on which is a fifth wheel 18. A rear
wheel assembly 19 is pivetally conmected by trunnions
29 to a support 21 for the rear end of a frame 22 for
a dump bedy 23 having a boitom wall and side walls

‘with a tail gate 24 pivoted as at 25 to the side walls at

the rear end of the dump body 23 and adapted to be
releasably secured in closed position by a latch 26. A
pair of draft links 27 are pivotally connected as at 28 to
the frame 22, and as at 29 to the fifth wheel 18. A
hydraulic jack 38 of the telescopic type is pivotally con-
nected to the fifth wheel 28 and to the frame 22 as at 31.

It will be understood that to tilt the dump body 23 from
the horizontal position to the inclined position, such as
shown in FIG. 1, hydraulic fluid under pressure is sup-
plied to the lower end of the jack 38 from a suitable
source located in the cab of the truck, through conduits
38a, causing the parts of the jack to be extended. Under
the action of the drafi links 27 the wheel assemblies
17 and 19 are caused to approach each other allowing
the dump body to swing upwardly about the pivot 29
to dumping position.

Within the dump body 23 are a series of batch gates
32 hingedly mounted on the inner side walls of the body
at regularly spaced intervals along the length thereof,
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the two end-most gates bein 12 similarly spaced in relatio
to the front wall 23a of the body, and tail gate 24..
These batch gates have, in T‘LG 6, bﬂen designated 32,
32a, 32b, 32c, 32d, 32e aqu 3?.}‘ beginning with the
rearmost gate to the foremost of the series to facilitate
describing later herein the operatioin of the invention.

Each batch gate 32-32f inciusive may be of the con-
struction shown in FIG. 3, and it is mounted for pivotal
movement to occupy the closed position shown in FIG.
3, and in the open position shown in FIG. 4, by means
of stub shafts 33 fixed to the upper end of the gate at
the forward side thereof so as to be rotatable in clevises
34 welded to plates 35 sscured to the top edges of the
dump body. Stops 36 are formed on the sides of the
body 23 at locations to prevent swinging movement of the
gate past closed position to an appreciable extent.

At the bottom edge and {o the rear side of each gate
is fixed a keeper 37 which may have the inclined form
shown for engagsment by the bill 38 of a latch 39 for
securing the gate in closed position. he latch 39 is
fixed at one end to a shafi 48 extending crosswise beneath
the dump body 23 and journalled in two bearings 41
formed in an inverted U-shaped frame 42 welded to the
bottom wall on the underside of the body, and a third
bearing 43 formed on a hanger 44 secured to the under-
side of the body. A handle arm 45 is fixed to the shaft
4§ adjacent the bearing 43 and to the outer side of one
of the side beams of the frame 22.

Through rotation of the shaft 49 in one direction or
the other the latch 39 can be moved upwardly or down-
wardly through cpenings 3%¢ in frame 42 and the bottom
wall of dump body 23, to engage or disengage the
keeper 38.

The latch-operating mechanism for each batch gate
32-32f inclusive includes the shaft 48 and an arm 46
which is an extension of the latch 33. To the free end of
the arm 46 is pivoted, by means of a pin 47, a bifurcated
connection 48 secured to one end of a rod 49. The other
end of the rod 49 extends through a suitable opening
in a bracket 59, and then through an opening in a casing
51 of a diaphragm unit 32. The casing 531 is secured
to the bracket 59 and the latter, in turn, is welded to
the frame 42.

To facilitate describing later herein the operation of
the invention, the diaphragm units of the several mech-
anisms have been individually designated in FIG. 6 from
52-52f inclusive to correspond to the designations for the
batch gates.

A cross pin 53 is welded to the arm 4¢ adjacent the
pivot 47, and a second pin 54 is mounted in cars 55 of
the bracket 8. A pair of coiled contractile springs 56
connect the pins 53 and 54 for urging the arm 46 to
the position shown in FIG. 3 wherein the latch 3% is in
gate-latching position.

Contained within the casing 51 is a diaphragm 57 to
which the adjacent end of the rod 49 is secured. A
coiled expansible spring 58 is interposed between the
diaphragm 57 and that side of the casing 51 secured
to the bracket 59.

While the spring 58 aids the springs 56 in urging the
latch 39 to gate-latching position, it is primarily de-
signed to maintain the rod 49 centered in its movement
with respect to the diaphragm 57, and also to insure re-
turn of the diaphragm to non-flexed position once it is
relisved of fluid pressure at the other side thereof.

For actuating the diaphragm units 52, 52a, 528, 52c,

2d, 52¢ and 52f to operate the mechanisms for moving
of latch 39 to gate-releasing posiiion and in a manner
such that the operator is compeiled to effect their opera-
tion successively, but, of course, intermittently beginning
with the lower or rearmost gate and ending with the
upper or foremost gate, the pneumatic system shown in
FIG. 6is provided.

This system comprises a tank &§ in which air under
pressure is stored from an air pump 63a operated by a
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motor M. By conduiis to be described later herein air
under pressure can be supplied to all of the diaphragm
units 52-52f inclusive through two-way control valves
61, 6la, €1b, 6lc, 61d, 6le and 61f, one for each of
the diephragm units. All of the valves are mounted in
casing 21a secured on one side of the frame 21 adjacent
rear end Lh- reof, and with the operating levers for
valves projecting from the casing for convenient actu-

e
':

"". [sage
)

"uo n by the cy=ra-or while standing at one side of the
rear whee ‘1 ssembly 9.
Each valve €1, 61a, 61b, 61c, 61d, 61e and 61f is of

the coqvemmnal ‘construciion shown in FIG. 7 wherein it
will be seen that it comprises a body 62 formed with an
inlet passage 63 leading through a port 64 to lateral pas-
sages 65 and 65, A valve 67 having a sealing disc 68, is
urged upwardly to close the pori 64 by a sprmf7 69.
in the valve body above the passages is mounted a
p‘unger 7% urged upwardly to expose bleed ports 71
therein, by a spring 72 surrounding a stem 73 which is
tubular s0 as to interiorly communicate with a bore 78a
of the plunger, and the latter in turn with the bleed ports.
A cam 74 is pivoted as at 75 on the top of the body 62,
and through a handle or lever 76 the cam can be turned
to the right to depress the mesr r and open the valve 67
againgt the tension of the spring 69, or to the left to

ellow the plunger to rise under the action of the spring
72 permitting the valve to close and placing the bleed
ports 71 in communication with atmosphere
In FIG. 6, the levers for the respective valves have been
designated S 15q 76b, T8¢, 78d, 76¢ and 76f.
: air under pressure from the tank 6% to
the iné »ual diaphragm units 52-52f inclusive under

control of the respective valves 61, ¢1a, 61b, 6lc, 614,
6le and &%if, a conduit 8% connscis the tank 6% to inlet
passage 63 of the valve 61. A second conduit 81 connects
passage 63 of the valve ¢1 with the casing of the unit 52.
Connecied to passage 65 of valve 61 is one end of a con-
duit 82, the cother end being connected fo inlet passage 63
of the next valve 61a. The passage 65 of valve 6la is
connected to the casing of diaphragm urit 524 by a con-
duit 81q

From the preceding description, it should be clear that
the other valves 615, ¢1c, 61d, 61e and 61f are connected
to vaive &3a, and to each other in the same manner as
described in connection with valves 61 and 614, and that
they are connected to the diaphragm units 525, 5%c, 524,
52e and 5Zf by conduits in the same manner as described
in ccnnection with unit 52¢. Reference numerals with
exponents corresponding to the units 525, 52¢, 52d, 5Ze
and 32f have ben employed to designate these conduits.

The operation of the invention is as follows:

To ready the dump truck for transporting of concrete
materialsto the job site for dumping of the same in batches
into a concrete mixer, the dump body 23 is adjusted to
occupy a horizontal position, the tail gate 24 latched in
closed position, and the batch gates 32-32f inclusive all
secured in closed position by the latches 39 through move-
ment of all of the valves 61~61f inclusive to closed position
causing any air under pressure previcusly supplied to any
of the diaphragm units to be exhausted to atmosphere
through b‘ePd ports 71 thus permitting springs 58 to move
the latches to keeper-engaging position.

Upon the du*np truck reaching the job site, the dump
uody is ﬁiSL raised to tilted posmoﬂ through operation of

he jack 38, and then tail gate 24 is Lnlatcned allowing the
bat ch of material between the tail gate and the batch gate
32 to be dumped into the concrete mixer.

To dump that batch of material between the gates 32
and 324, the valve 61 is oper-ed through movement of the
lever 76, thereby causing air under pressure from fank
6% to be supplied to conduit 8§, thence through passages
63 and 65 of valve €1, into the conduit 81, and finaily to
casing 51 of unit 32. This results in actuation of dia-
phragm 57 to move latch 3% to disengage keeper 37 of
gate 32. Upon release of gate 32 the batch of material
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between it and gate 324, will gravitate from the dump
body.

To dump the batch of material between gates 32a and
32b, valve 61a is opened, and with valve 61 remaining in
ppen position, air under pressure from tank 63 can be sup-
plied to the diaphragm of unit 524 for moving the respec-
tive latch 39 to release the gate 32a, through conduit 89,
passages 63 and 66 of valve 61 into and through conduit
82 to passage 63 of valve 61a from whence, through pas-
sage 65 and conduit 81a, air is supplied to the casing of
unit 52a.

It will be evident from the preceding description that
the other gates of the series can be unlatched through
opening of their respective valves to permit discharge of
the other batches of material from therebetween, so that
ultimately all batches can be dumped from the rear end
of the dump body. It is important to note that the several
valves 61-61f inclusive are so connected by the conduits
to each other, to the tank, and to the diaphragm units,
that in order to supply air under pressure to ail of the
vnits to unlatch all of the batch gates, such air must pass
progressively through all of the valves beginning with the
valve 61 and ending with the valve 63f. Manifestly,
therefore, an operator is compelled to open the valves in
this prescribed order which, of course, in turn effects un-
latching of the gates successively from the rearmost to the
foremost of the series as intended by our invention, and
as necessary to effect dumping of the batches of material
in a successive order from the dump body.

Once all batches of material have been dumped in the
manner above described, the dump body is restored to
horizontal position causing all batch gates to swing to
closed position. By the operator now closing all of the
valves 61, 61a, 61b, 61c, 61d, 6le, 61f, by pivoting the
operating handles 76, 76a, 76b, 76c, 76d, 76e, 76f to
their initial positions, the units 52-52f, inclusive, are
exhausted of air under pressure through the vent passages
76a, 71, thereby allowing the springs 5§ to contract and
rotate the shaft 40 so as to move the latches 3% into en-
gagement with the keepers 37 and thus secure the batch
gates in closed position. With all gates now latched in
closed position the dump body is readied for reloading with
the materials at the source of supply, and the division of
the materials into batches by the gates.

As fixed to each shaft 48, each arm 45 provides a dual
purpose. It can be used as a handle to manually turn
the shaft for moving the latch 39 to latch or release the
batch gate should the mechanism fail in its intended
function, or as an indicator to the operator of whether
the latch is in gate-latching or unlatching positicn.

Although we have herein shown and described only
one form of batch gate latch-operating mechanisms for
dump trucks and control means therefor embodying our
invention, it is to be understocd that various changes and
modifications may be made therein without departing
from the spirit of the invention and the spirit and scope
of the appended claims.

What we claim is:

1. In a vehicle of the type having a tilting dump body
formed with a boitom wall and side walls including a
plurality of independently supported pivoting gates there-
across and spaced from one another; the improvement
comprising: gate latch operating mechanism for each
of said gates including a shaft mounted on one of said
dump body walls adjacent the plane of the gate when in
its closed position, a latch connected to said shaft and
movable through an opening formed in one of said walls
into and out of locking engagement with an edge of an
associated one of said gates, vieldable spring means
connected to said latch for actuating seid latch in a direc-
tion to latch said gate closed, and fluid-actuated means
connected to said latch for moving the latch in the other
direction and against the action of said spring to unlock
said latch thereby releasing the gate for movement to its
open position.
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2. In a vehicle of the type having a tilting dump body
formed with a botiom and side wails including a plurality
of independently supported pivoting gates thereacross and
spaced from one another; the improvement comprising:
gate laich gperating mechanism for each of said gates in-
ciuding a shaft mounted transversziy on said dump body
bottom adjacent the plane of the gate when in its closed
position, a latch connected to said shaft and moveable
through an opening formed in said bottom into and out
of locking engagement with an edge of an associated one
of said gates, vieldable spring means connected to said
latch for actuating said latch in a direction to latch said
gate closed, and fluid-aciuated means connected to said
latch for moving the latch in the other direction and
against the action of said spring to unlock said latch
thereby releasing the gate for movement to its open posi-
tion.

3. In a power-driven vehicle of the type having a dump
body formed with a bottom and side walls including a
plurality of independently supported pivoting batch gates
thereacross and spaced from one another lengthwise of
said dump body; that improvement which comprises,
batch gate latch operating mechanism for each of said
gates including a shaft mounted transversely beneath said
dump body bottom adjacent the plane of the gate when in
its closed position, a latch fixed to said shaft movable
through an opening formed in said bottom into and out
of locking engagement with an edge of an associated one
of said batch gates as the shaft is rotated in one direc-
tion or the other, a crank arm fixed to the shaft, yieldable
spring means connected to said arm for rotating said
shaft in a direction to latch said gate closed, and pneu-
matically-actuated means connected to said arm for ro-
tating the shaft in the other direction and against the ac-
tion of said spring to unleck said latch thereby to reiease
the gate for movement to its open batch-releasing posi-
tion.

4. The subject matter defined in claim 3 characterized
in the provision of a member fixed to said shaft and visible
from the side of said dump body and effective to indicate
the rotational position of said shaft and whether said
latch is in its gate-locking or gate-releasing position.

5. In a dump truck of the type employed in transporting
a plurality of batches of material separated by batch
gates pivotally supported along their upper edges trans-
versely of the truck body and normally latched closed and
operable when released and the truck body is inclined up-
wardly to open and allow the single baich of material
therebehind to discharge by gravity; that improvement
which comprises a separate latch operator operatively as-
scciated with each one of said batch gates, and means for
activating said latch operators sequentially only in a single
predetermined order beginning with the rearmost one of
said gates and including means for positively preventing
operation of said gates in any other than said single pre-
determined order.

6. In a dump truck as defined in claim 5 characterized
in that said latch operators inciude power driven means
for moving the same away from the closed positions there-
of to release said batch gates.

7. In a dump truck as defined in claim 6 characterized
in that said power driven means is responsive to fiuid
pressure, and means for supplying pressurized fluid to
said means for activating said power driven latch op-
erators.

8. In a dump truck of the type employed in transporting
a piurality of batches of material separated by batch gates
pivotally supported along their upper edges transversely
of the truck body and normally latched closed and opera-
ble when released and the truck body is inclined upwardly
to open and allow the single baich of material therebshind
to discharge by gravity; that improvement which com-
prises a separate fluid pressure actuated latch operator
for each of said batch gates, a separate control governing
the supply of pressurized {luid to an associated one of
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said latch operators including means for conditicni
predetermined one only of said latch operators for the next
gate opening movement whereby the batch behind the
gate must be the next one to be released.

9. In a dump truck of the type employed in transporting
a plurality of batches of material separated by batch gotes
pivotally supporied along their upper edges tranmsversely
of the truck body and normally latched closed and opera-
ble when released and the truck bedy is inclined upwardly
to open and allow the single batch of material there-
behind to discharge by gravity; that improvement which
comprises a separate manually activated latch operator
mechanism for each of said batch gates, said mechanism
including means opzratively interconnecting the same and
effective to prevent said batch gates from opening except
by the unlatching thereof in predetermined seguential
crder even though the mannal operator inadvertently tries
to operate said latch operator mechanisms in a different
sequence.

10. In a dump truock as defined in claim 9 characterize
in that szid latch operator mechanisms each inciude a
manual contrcl member Iccated at a cocmmon operator
control station.

11. In a dump truck as defined in claim 10 characterized
in that said manual contrel members are arranged in a
row and in the same sequence among themselves as are
the batch gates controlied thereby to facilitate the activa-
tion of said contro! members in the desired sequence.

12. In a dump truck of the type employed in fransport-
ing a plurality of batches of material separated by batch
gates pivotally supported along their upper edges trans-
versely of the truck body and normaily latched closed
and operable when releas 4 the truck body is inclined
upwardly to open and aliow the single batch of material
therebehind to discharge by gravity; that improvement
which comprises a latch mechanism for holding each of
said batch gates selectively loc against opening includ-
ing means normally biaging said latch mechanism to its
gate locking position, a fluid operated power unit opera-
tively connecied to each latch mechanism to move the
latter to its unlocked position, and means connecting said
power units to a source of pressurized fluid through a se-
ries connection including separate control valve means for
each of said latch mechanisms, said control valve means

cing operable when opened in sequence beginning with
the valve means closest to the source of pressurized fluid
to admit fluid simultaneously to the power unit of a firs
latch mechanism and to the vaive means controlling the
cperation of the next one of said latch mechanisms where-
by it is impossible to obtain a supply of pressurized fluid
for said separate mechanisms unless said valve means are
cperated sequentially in a predetermined order.

13. In a dump truck having a rear end dump body pro-
vided therein with a plurality of transverse batch gates
spaced apart lengthwise of said body, said gates being
individually piveted transversely and horizontally on said
body to occupy closed position or open position accord-
ing as said body occupies load-carrying position or load-
dumping position; individual laiches for latching said gates
positively in closed position, said latches movably mount-
ed on said body to occupy gate-latching and gate-releasing
positions; means connected to said body and to said latches
for individually urging said latches to gate-latching posi-
ticn; individual fluid-pressure-actuated mechanisms, one
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for each of said latches mounted on szid body and con-
nected to said latches for moving the latter to gate-releas-
ing positions against the action of said urging means, each
of said mechanisms including a fluid-pressure-responsive
unit connected to the respective latch; a source of fluid
pressure; conduits connecting said source to all of said
unite; valves in the conduits manually operable to control
the supply of fluid pressure from said source to said units,
the conduits being so connected to said unit, said sourc
and said valves that the valves can be opzrated to supply
fluid pressure from said source to said units only in a pre-
determined sequence.

14, In a dump truck having a rear-end dump body pro-
vided therein with batch gates in a series extending length-
wise of said bedy, said gates individually pivoted hori-
zontally on said body and transversely along the length
thereof to occupy a closed position perpendicular tc the
bottem of said body when the latter is horizontel, and an
open position at an cblique angle to said bottom when the
latter is inclined to a body-dumping position; individual
latches for latching said gates in closed position, said
lIatches pivotally mounted on and at the lower side of
said body bottom to cccupy gate-latching and gate-releas-
ing positions; springs connected to said body and to said
latches for individually urging said latches to gate-latching
positicn; fluid-pressure-actuated means, one for each of
said latches, mounted on and at the lower side of said
body bottom and so connected to the respective latch as
to move the same when actuated to gate-releasing posi-
tions against the action of the respective spring; a source
of fluid pressure; conduits connecting all of said means to
said sonrce; and valve means in the conduits manually
operable to supply fluid pressure from said source to said
means to move said latches to gate-releasing positions only
in a predetermined sequence beginning with the lower-
most gate of the series and ending with the uppermost
gate when said body is in dumping position.
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