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The invention relates to material distributing
apparatus of the type in which a receptacle hav-
ing a controllable discharge gate or door and
mounted for traverse along an elevated trackway
by power driven cable means is employed to re-
ceive the material at a station on said trackway
and then transport it to any other place or places
along the trackway, where, through remote con-
trol of the receptacle door, all or any desired por-
tions of the material may be discharged. As a
typical example of such apparatus there may be
cited the well known boom and bucket mecha-
nism widely used in conjunction with concrete
mixers of the so-called “paver” type for the place-
ment of concrete upon the sub-grade of a road-
way or the like; and while not necessarily limited
to this specific class of apparatus, for purposes of
disclosure the invention has been illustrated and
will be hereinafter described in connection there-
with.

In general, the object of the invention is to
provide an improved remote control for the dis-
charge door or gate of the bucket or cther recep-
tacle, whereby the operator may have full control
over such element at all times and under all nor-
mal operating conditions. More specifically,
irom his station on the mixing machine the oper-
ator may at any time cause opening of the bucket
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door to any desired extent within its limits of .

movement, similar closing of the door, and/or its
maintenance in any desired position within such
limits, all of which operations may be performed
quite irrespective of the position of the bucket
on the boom, or its rate and direction of travel
thereon. Further, the control is effected through
the medium of the cable means which are em-
ployed to traverse the bucket along the boom,
without the use of a separate “tag line.”

One form of the invention is illustrated in the
accompanying drawings forming a part of this
specification, in which:

Figure 1 is a side elevational view, partly bro-
ken away, of the boom and bucket distributing
apparatus of a conventional “paving” concrete
mixer, with bucket door control mechanism con-
structed and arranged in accordance with the
present invention applied thereto, the parts being
shown in the positions assumed when the bucket
door is fully closed; . -

Fig. 2 is a sectional-elevational view, on .a
slightly larger scale, taken longitudinally of. the
boom, illustrating the positions of the parts when
the door is fully open;. .- e .

- Fig. 3 is a fragmentary plan view, looking down
on the outer end of the-beom; and-. - -
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‘Fig. 4 is an enlarged transverse sectional view
on the plane indicated by the line 4—4 of Fig. 2,
looking in the direction of the arrows. N

Referring more particularly to the said draw-
ings, there is shown int Fig. 1 a portion of the dis-
charge end of a “paving” concrete mixer having
a mixing drum 1 rotatably mounted in a frame-
work 12 which carries a vertical bearing (3 in
which is journalled a tubular boom supporting
member (4 to the lower end of which the inner
end of the boom structure 15 is secured by a pin
or shaft 16. The said boom structure comprises
a pair of laterally spaced oppositely facing chan-
nel irens 19, the lower flanges of which provide

. a trackway upon which a wheeled trolley or car-

riage 20 is mounted for reciprocatory travel., The
concrete  distributing bucket 21 is appropriately
attached to and carried by the said trolley, and
the lower portion of such bucket is provided with
a discharge opening 22 which is controlled by a
swinging gate-or door 23 operable between the
positions illustrated in Figs. 1 and 2 respectively
by means of linkage 24 terminating in a bell-crank
lever 25 which is pivotally mounted at 26 in a
bucket-carried bracket 27.

The trolley 20 and bucket 21 are drawn inward-
ly along the boom ‘t§—i. e, from left to right as
viewed-in Figs. 1 and 2—by an in-haul cable 28
attached to the- trolley or carriage by a cable
anchor-28 and extending therefrom to and par-
tially around one of a pair -of sheaves 30 jour-
nalled on the pin or shaft 16, from whence such
cable passes upwardly through the tubular boom
pivot; 14-to and partially around one of a. pair of-
sheaves 31 mounted in a frame-supported bracket
32.. From this sheave the cable 28 extends to and
around g power driven winding drum 33 also car-
ried by the frame 12 and provided with conven-
tional controls (not shown) whereby it may be
operated in either direction or held stationary at
will. . ‘

The bucket and carriage are traversed outward-
ly on the beom by an out-haul cable 35 which is
also anchored to the carriage at 29, and extends
thereirom to and partly about a sheave 36 mount-
ed on the boom adjacent the outer end thereof.
From here, a run 35 of this cable extends in-
wardly to and partly around a sheave 37 adjacent
the inward end of the boom, from whence a run
35b extends outwardly to and partly around a
sheave 38 at the outward end of the beom, from
which sheave a run 35¢ extends inwardly to and
partly around-an-idler sheave 39.. From thisidler
the cable- 35 extends dewnwardly to and partly
about the second of the pair of sheaves 30, thence:
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upwardly through the tubular boom pivot 4 to
and partly around the second of the pair of
sheaves 31, from whence it passes to the winding
drum 33 about which it is wound in a direction
opposite to that of in-haul cable 28.

The run 350 of the out-haul cable is attached
to the bell-crank lever 25 of the door operating
linkage by aclip. 40, as shown in Figs. 1 apd:2,
and the-runs 35 and '35b in effect constitute a
free running bight or loop in the cable, the posi-

10
" 'point in its swing, in which position it will be

tion of at least a portion of which may be shifted.:.

relative to the boom at will, whereby to impar. -

to such portion a movement other than its normal

running bucket-traversing motion, .which.. addiz
15iina o

tional movement is employed to:effect: partial or:

complete opening and closing of the bucket door
at the volition of the operator.
the loop is accomplished as follows:

+This shiffing of

The sheaves 31 and 38 are each shiftably- -

mounted on the boom {5 by having their shafts
41 appropriately mounted.in. guides. 42 for.Te-
ciprocation -longitudinally -of .fhe  boom, which
movements are effected:through links 43 a,nd rock
arms.:.48 icarried by rock-shafts 45.and 452, the
latter.of which may conveniently serve-to journal
the idler-sheave .83 The.said rock-shafts. each
carry an: arm_48:which:arms are interconnected
as by a.rod 41, and ¢he:shaft 452 is further pro-
vided: with: an. ectua,tvng arm 48:to which is con-
nected :the piston. rod -49. of .a double acting re-
ciprocating fluid pressure motor or ram 50 car-
ried ‘hy. the boom {5, Fluid under pressure may
be:supplied £0. and:.exhausted from the respective
ends. of the cylinder of such motor through suit-
able conduits 51 -which extend to the operator’s
station: on the mizxer, where they -are brovided
with.. appropnate conventional -controls for .se-
curing.the desired movements of the motor.
Through the constructron deseribed; complete
control. may be had over the bucket . door- 23 ‘at
all times, whereby such door may be partly: or
completely opened, closed and/or maintained in
any desired position at will, regardless of whether
the biucket. be statlona,ry onthe boom, -or. travel-
ling at any rate in eithey -direction thereon. - For
example, e.ssummg fhe: bucket to be statlonary at
any. point on-the ‘boom, and the bucket door 23
clésed as in-Fig. 1, if it be desired -to partlally
or.fully open sard -door to: dlscharge conerete
from the bucket, the controls at the operator’s
station on the mixer will be mampulated to sup-
ply fluid pressure fo the left hand end of the cyl-
inder -of the motor 80, thereby forcing its piston
and piston rod 49 toward: the I‘l"h‘b Thls motron
is tra,nsmrtted through the -arin -48, rock-shafb
452, .arms 46 and connectmg rod 47 to the rock-
shaft 45 to move it in'synchronism with the rock-
shaft 452, The movement of - the two rock-shafts
in ‘turn is transmltted through ‘their respectlve
arms: 44 ‘and linKs' 43 ‘40 the shafts 41-of the
sheaves 37 and 38, which are thereby s1multa.ne-
ously shlfted -toward the “left; to the posxtmns
shown in Fig. 2 if the door is to be fully opened
or to’ any desired posmon short thereof if the
door is to be only partially opened
This sh1ft1ng of the sheaves 37 -and 28 results
in a ohlftln"-" of the posmon of the loop or bight
formed in the out-hHaul cable 33 relative to the
boom and bucket, and produces a Iengthenmg of
the run 35° of such cable; a correspondlng short-
ening of its run 35a and a, movement of the run
35k toward the left w1thout elther lengthemng or
sh01ten1ng theleof Slnce the ca,bles 28 and 35,
are not a.t this t1me in motlon to traverse the
bucket on the boom but on the contrary are hold--
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ing it stationary thereon, the effect of this move-
ment of the cable run 35° is to rock the bell-crank
lever 25 on its pivot 28, which motion is trans-
mitted through the linkage 24 to the bucket door
23 to open the same. The extent of such open-
ing is dependént upon the extent of movement of
the cable run 33 toward the left, and thereiore

if the motor §9 be stopped ab any point short of
Ytsilimit of r1ghtward mevement, opening of the

door will be likewise stopped at a corresponding

- maingained so long as the motor piston remains

at rest. Obviously, a reversal of the motor 50
will effect a partial or complete closing of the door

The mechamsm is equally effective to control
the.door when the .cables 28 and 35 are running
to tla,verse the bucket in either direction on the
boom.- Suppose again that the door is closed as
in Fig. 1, and the wmdmc drum 33 is being op~
erated:to cause'the cables to move the bucket out-
wardly, i. e. from:right to left. Both cables 28
and 35 will be. running freely -around their sev-
eral .sheaves, with that. portion of.the cable 28
between the anchor 29 and the :sheave 88, that
portion of..the .cable 35 between :the anchor 29

- and sheave:86, and run 35%.of the latter cable, all
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moving from right to left, while Tuns 5% and 35¢
of the out-haul cable will be moving from left
to right. . Since all portions of both cables will
be running at a uniform rate of speed, and since
the run 35:is meoving in the same direction as
the anchor 28 and bucket 21, there will be no rel-
ative movement between. the said cable run and
bucket -which: would effect. & shifting of the bell-
¢rank 25 with consequent actuation of the door.

However, if the motor 58 be now. actuated to
effect. g shift of the sheaves 37 and 38 toward the
left as above described, the effect will he to add
the rate of such shift to the running speed of the
cable run 85v, and since the'in-haul cable 28 will
prevent any acceleration of the-rate of travel of
the bucket on- the boom, there will be. relative
movement between- the -said .cable. run 38 and
the bucket which will result in rocking of the bell-
crank- lever 25.-and <consequent opening of the
deor:. Here again the degree - 40 which the door
is-opened- will correspond to the extent to which
the motor: plston is moved; and if the motor be
reVersed while outward travel of the bucket con-
tinues, during the return shift of the sheaves 31
and 38, i. e. toward the Tight, the cable Tun 35’1
will.- be decelerated to @ -speed below that of the
bucket, with consequent movement of the bell-
crank: 25 in the opposite dlrectlon and. closing of
the doow.

Obviously, the- mechanism will* function in a
similar manner - durlng inward - travel of: the
bucket, except that in this case a shift of the
sheaves 87 and 38 toward the left-to effect-open-
ing of the door will decelerate the cable run 350
toa speed lower than that of bucket travel, Whll(,
an opoosme shlft of the sheaves to close the door

Wil accelerate the run 35510 & speed above that

65

of the hucket. In all cases howeve1 the sh1ft of
the run. 35 of the loop.or blght of cable 35 isin
such dlrectlon relatlve to that of bucket moves
ment as to produce relative movement oetween
the cable run and bucket. which moves the bell-
crank 25 in the proper dll‘eCth"l to securg the
desired door movement,. '

While. the loop or bight has been here. de-
scribed as being formed in the’ out haul cable 25;
it “could be employed in the in- ha,ul cable 28

76" equally as well;"if desired.
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What is claimed is:

1. In material distributing apparatus of the
class described, the combination of a linear track-
way; a material receptacle traversably mounted
on said trackway and provided with a discharge
controlling door; a traverse cable connected to
sald receptacle for moving it along the itrack-
way,; means for driving said cable; guide means
carried by the trackway and engaged by the trav-
erse cable to provide a running loop thereof ex-
tending along the trackway; connections between
a portion of said cable loop and the receptacle
door, operable through relative movement be-
tween the receptacle and said loop portion to
open and close said door; and means for shifting
said loop-forming guide means at will to voli-
tionally variable extents, to produce controlled
movement of said cable loop portion relative to
the receptacle, with correspondingly controlled
movement of the door.

2. In material distributing apparatus of the
class described, the combination of a trackway;
a material receptacle traversably mounted
thereon, said receptacle having a discharge con-

trolling door; means for traversing the receptacle o

on the trackway, comprising a cable having a
portion connected to the receptacle and extend-
ing along the path of travel thereof; means for
moving said cable in either direction at will;
means disposing a second portion of said cable
parallel to said first portion and co-extensive with
said path of travel of the receptacle, said second
cable portion being movable in the same direction
as said first portion for receptacle traverse; door
operating mechanism carried by the receptacle,
having an actuating connection with said second
cable portion; and means for imparting move-
ment other than receptacle-traversing movement
to said second cable portion in either direction at
will, whereby to actuate said door operating
mechanism.

3. In material distributing apparatus of the
class described, the combination of a boom pro-
viding an elongated trackway; a bucket trav-
ersably mounted on said trackway, said bucket
having a discharge controlling door; a cable con-
nected to said bucket for traversing the same
along the trackway; sheaves shiftably mounted
on said boom for forming a running loop in said
cable, said loop having a portion paralleling and
substantially co-extensive with the path of travel
of the bucket; door operating mechanism carried
by the bucket, having an actuating connection
with said loop portion; and means for shifting
said sheaves at will to change the position of the
loop on the boom and thereby cause actuation
of said door operating mechanism through rela-
tive movement induced between said loop portion
and bucket.
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4. In material distributing apparatus of the
class described, the combination of a boom pro-
viding an elongated trackway; a bucket trav-
ersably mounted on said trackway, said bucket
having a discharge controlling door; a sheave
carried by the boom adjacent each end thereof
and mounted for reciprocatory movements rela-
tive thereto; a cable connected to the bucket for
traversing the same on the trackway, said cable
being trained about said sheaves to provide a
running lop therein having a portion paralleling
and substantially co-extensive with the path of
travel of the bucket on the trackway; door op-
erating mechanism carried by the bucket, having
an actuating connection with said loop portion;
and means for simultaneously shifting said
sheaves in either direction at will, whereby to
impart movement to said loop portion relative
to the bucket with resultant actuation of the
door operating mechanism.

5. In material distributing apparatus of the
class described, the combination of a boom pro-
viding an elongated trackway; a bucket trav-
ersably mounted on said trackway, said bucket
having a discharge controlling door; a sheave
disposed on the boom adjacent each end thereof,
said sheaves being mounted for movements longi-
tudinalily of the boom; a cable connected to the
bucket for traversing the latter on the trackway,
said cable being trained about said sheaves to
provide a running loop having a portion parallel-
ing and substantially co-extensive with the path
of travel of the bucket on the trackway; door op-
erating linkage carried by the bucket, having an
actuating connection with said loop portion;
means interconnecting said sheaves for simul-
taneous movement thereof; and fluid pressure
means carried by the boom for moving said
sheaves in either direction at will to vary. the
Dbosition of the cable loop on the boom, whereby,
through acceleration and deceleration of the
movement of the portion of said loop which is
connected to the door operating linkage in rela-
tion to movement of the bucket, said linkage may
be operated to open and close the door.

RAYMOND M. G. SCHIRO.
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