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ABSTRACT OF THE DISCLOSURE 
A discharge chute apparatus for concrete transit mixers 

having a plurality of chute sections hinged together and 
foldable to a compact relationship with mechanical or 
powered devices to assist in folding and unfolding the 
chute sections. 

BACKGROUND OF THE INVENTION 

This invention relates to discharge chutes of the type 
employed on concrete transit mixer vehicles to conduct 
and direct the concrete from the mixer to the location 
of placement and, in particular, is directed to a discharge 
chute of substantially greater than normal length which 
can be readily folded to a compact position for convenient 
transportation on or off the highway. 

conventionally, transit mix vehicles have a discharge 
chute mounted beneath the discharge opening of the mixer 
for conducting the concrete or other mixed material out 
wardly away from the vehicle to the desired point of 
deposit or placement. Such discharge chutes are normally 
mounted in a manner for pivoting about a vertical axis 
for swinging from side to side of the vehicle and about 
a horizontal axis for modifying the angle of inclination 
of the chute to achieve the appropriate elevation of the 
discharge end. In substantially all conventional type con 
crete transit mixer trucks a section of discharge chute 
is permanently mounted with its upper end in communi 
cation with and pivotal about a discharge accumulator 
for receiving the discharging concrete and the lower 
extending end of that chute section is supported by an 
extendable element such as a hydraulic piston and cylin 
der for varying the angle of inclination. This permanently 
mounted section of discharge chute may be approximately 
?ve feet long, and a second shorter section of chute is 
pivotally mounted on the extending end to fold over on 
top of the ?rst section. In the folded condition these chutes 
are in sufficiently compact relationship for both on and 
oif highway operation of the vehicle. Normally the ve 
hicle carries one or more additional sections of discharge 
chute which may be hooked onto the extending chute to 
provide the desired length. Due to extreme weight of the 
concrete handled and the rough conditions of use these 
chutes must be of rugged and necessarily heavy con 
struction. 

In the normal discharge of the concrete from the transit 
mixer vehicle, it is a common requirement that the length 
of the discharge chute must be as long as possible at some 
time during the discharge, and yet the length must be 
varied during discharge. This requires the operator to 
manually add and remove the additional discharge chutes 
that are carried on the vehicle with the obvious resultant 
delay and substantial elfort required. Moreover, the plu 
rality of chute sections cannot be left assembled in their 
extending condition during transit since they would ex 
tend beyond practical and legal limits. Thus these sec 
tions must be removed from permanently attached chute 
and mounted at some location on the vehicle. 

SUMMARY OF THE INVENTION 

By this invention there is provided a novel form of 
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extendable discharge chute for transit mixer vehicles 
wherein the chute is comprised of a plurality of perma 
nently hinged sections adapted to fold into a compact 
relationship supported by the section of discharge chute 
mounted on the vehicle with means provided for physi 
cally assisting the folding of the plural chute sections. 
An object of this invention is to provide a novel form 

of extendable discharge chute comprised of a plurality 
of sections wherein all but the terminal end section is 
mechanically counter-balanced to permit the manual fold 
ing of the excessively heavy multiple sections. 
A further object of this invention is to provide a fold 

ing discharge chute for transit mixers wherein at least 
three chute sections are permanently hinged together in 
a manner whereby one or more of the sections may be 
folded on the remaining sections without inhibiting the 
passage of concrete through the remaining chute sections. 

Still a further object of this invention is to provide a 
discharge chute for transit mixers comprising a plurality 
of chute sections permanently hinged together and fold 
able by means of power operated devices. Still another 
object of this invention is to provide such an arrangement 
wherein the power operated devices are successively 
operated to individually fold each chute section in suc 
cession from the extending end to the base end. 

Other and more detailed objects and advantages of 
this invention will appear from the following description 
and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is an elevation view of the discharge chute 
of this invention mounted on the transit mixer vehicle 
and illustrating in phantom lines the successive folded 
positions of the chute sections. 
FIGURE 2 is an elevation View of a modi?ed form of 

the discharge chute of this invention which is adapted to 
fold to an even more compact relationship with the fold 
assisting means omitted for clarity of illustration. 
FIGURE 3 is a fragmentary enlarged elevation view 

of the connection between two sections of the discharge 
chute shown in FIGURE 1, and illustrating the mechani 
cal means for assisting in folding the chute. 
FIGURE 4 is a view similar to FIGURE 3 but illus 

trating a modi?ed embodiment for providing a power 
assist for folding and unfolding the chute. 
FIGURE 5 is a view similar to FIGURES 3 and 4 

and illustrating another modi?ed arrangement for pro 
viding power assist for folding and unfolding the chute. 
FIGURE 6 is a view similar to FIGURES 3, 4 and 5, 

but illustrates still a further modi?ed embodiment for 
producing a power assist for folding and unfolding the 
chute. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now more particularly to FIGURE 1, the rear 
portion of the conventional transit mixer is shown at the 
left of the ?gure with the concrete mixer drum 10‘ ro 
tatably supported on the upright frame 11 which in turn 
is mounted on the rear of the truck frame 12. The mixer 
drum 10 is of the conventional type having the rear 
wardly and upwardly facing open end 10a into which the 
raw materials are supplied through the hopper 13 and 
from which the mixed concrete is discharged into the dis 
charge accumulator 14. The discharge accumulator 14 is 
provided with a cylindrical lower portion having a cir 
cular track 15 thereon. A ?rst discharge chute section 16 
is mounted on the discharge accumulator 14 in a some 
what conventional fashion by means of rollers 17 engag 
ing and captured in the track 15. This roller connection 
between the ?rst discharge chute 16 and the discharge 
accumulator 14 permits the discharge chute to be pivoted 
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from side to side about the vertical axis of the cylindrical 
lower portion of the discharge accumulator 14 and to be 
pivoted about a horizontal axis to the desired angle of 
inclination. The lower end of chute section 16 is pivotally 
connected at 18 to an extendable hydraulic piston and 
cylinder device 19 which in turn has its base end pivot 
ally connected at 20 to a trunnion 21. The trunnion 21 
is supported on the frame 11 for rotation about a verti 
cal axis aligned with the vertical axis of rotation of the 
upper end of chute section 16. This serves to pivotally 
support both the upper and lower ends of the chute sec 
tion 16 for pivoting from side to side of the transit mixer 
and by extending and retracting the hydraulic piston and 
cylinder device 19 the angle of inclination of the chute 
16 may be varied. The foregoing is all relatively conven 
tional and has been commercially used for many years. 
On the extending end of the ?rst chute section 16 is 

pivotally mounted a second chute section 22 for folding 
upwardly to a position above chute section 16. The piv 
otal mounting may be of any convenient form such as 
a rod 23 extending across and attached to the upper edge 
of the extending end of chute section 16 with a pair of 
hell cranks 24 pivotally mounted on the rod 23 on either 
side of the chute and attached to the chute section 22. At 
the juncture of chute sections 16 and 22 their cross sec 
tions are substantially similar whereby they mate to form 
a relatively liquid-tight connection, preferably with the 
lower section 22 exteriorly overlapping a portion of the 
upper chute section 16 with chute 22 in this down or ex 
tending position. The ends of chute sections 16 and 22 
abut to support section 22 in this extending position. 
Chute 16 is normally of a tapered cross section increas 
ing in width and depth toward the discharge hopper 14. 
Usually the chutes are most conveniently of semi-cylindri 
cal cross section with the top open but, as will appear to 
those skilled in the art, various cross sections could be 
used without departing from this invention. The bell 
cranks 24 have an arm portion 25 extending beyond the 
pivot rod 23 and a clevis 26 is pivotally connected to 
the arm 25. A tension type coil spring 27 is connected 
from the clevis 2-6 to a bracket 28 mounted on the 
chute section 16. The arm 25 of the bell crank 24 extends 
laterally at a substantial angle to the length of chute 
22 whereby the spring 27 ‘is placed in substantial ten 
sion by lowering the chute 22 to the position extending 
from the end of chute section 16. Conversely this sub 
stantial tension stored in spring 27 assists in raising the 
chute section 22 from the extending position to the ver 
tical position shown by solid lines in FIGURE 1. The 
precise shape of bell crank 24 and the tension applied 
by spring 27 is appropriately selected to substantially 
overcome the entire weight of both the chute section 22 
and the hereafter described chute sections supported 
thereon. 
A third chute section 29 is pivotally mounted and sup 

ported on the extending end of the second chute section 
22 in a manner similar to the aforedescribed mounting 
of section 22 on section 16. A pivot rod 30 is attached 
to the upper edge of chute section 22 with bell cranks 31 
mounted on either side of chute section 29 and pivotally 
mounted on the rod 30. Again the bell cranks have arm 
portions 32 angularly and laterally displaced from the 
chute section 29, as best shown in FIGURE 3, with 'a 
clevis 33 pivotally connected thereto. In turn a tension 
type coil spring 34 is connected from the clevis 33 to 
a bracket 35 along the length of the chute section 22. 
This arrangement mechanically assists in pivotally lifting 
the third chute section 29 from the extending position 
shown in phantom lines in FIGURE 1 to an upwardly 
extending position. The springs 34 and shape of hell 
cranks 31 are appropriately selected to lift the third sec 
tion 29 and any additional sections that may be attached 
thereto. In the preferred embodiment shown in FIGURE 
1 a fourth chute section 36 is pivotally and permanently 
mounted by a rod 37 and appropriate brackets to the 
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4 
upper edge of the extending end of the third chute sec 
tion 29 to fold over on top of chute section 29. The 
fourth and ?nal chute section 36 will normally be of a 
sufficiently short length and resultant light weight to be 
readily foldable manually and will not require a power 
assistance such as performed by the aforedescribed springs 
34 and 27. 

In operation of the mixer to discharge and place con 
crete through the discharge chute comprising sections 
16, 22, 29 and 36, it may be desirable to use one, two, 
three or all four of these chute sections depending on 
the location to which the concrete is to be placed. Assum 
ing that all four sections are needed, the chute sections 
will be arranged in their unfolded or extended condi 
tion as shown in the phantom lines designated “A” in 
FIGURE 1. When a shorter distance of discharge chute 
extension is desired the fourth section 36 is folded on 
top of the third section 29 which step is shown in the 
intermediate position of folding by phantom lines “B.” 
If still a shorter discharge chute is desired, the third 
chute section 29, with section 36 folded thereon, is folded 
upwardly to a position above chute section 22 and such 
folding step is shown in an intermediate position by the 
phantom lines “C.” Chute section 29 is not folded to a 
position parallel to chute section 22 due to the presence 
of chute section 36 which necessarily would be positioned 
within section 22 thereby preventing the free ?ow of con 
crete through section 22. It is to be noted that this step 
of folding the combined sections 29 and 36 is mechani 
cally assisted by springs 34, otherwise the combined 
weight would be prohibitively heavy for lifting. When 
still a shorter length of discharge chute is desired or 
when the vehicle is in transit, the three chute sections 
22, 29 and 36 are folded upwardly to the position shown 
by solid lines in FIGURE 1 by folding section 22 up 
wardly and it is to be noted that this folding step is power 
assisted by the tension in springs 27, just as the previous 
folding step was assisted by spring 34, neither of which 
steps could have been manually accomplished without 
such assistance. 
A latch arrangement comprised of a yoke shaped lever 

38 pivotally mounted on chute section 16 and having 
a hook portion adapted to engage pins 39 on each side 
of chute section 29 serves to rigidly maintain the folded 
chute sections as shown in solid lines in FIGURE 1 
during transit. As a further convenience a latch 40 may 
be provided on chute section 29 for engaging a rod 41 
on the extending end of chute section 36 to maintain 
the folded relationship between sections 29 and 36 dur 
ing successive folding steps. Still further latches 42 and 
43 may be provided on chute section 22 for latching 
chute section 29 to section 22 and chute section 16 to 
section 22, respectively, in the extending position. Latches 
42 and 43 are desirable only if the folding forces pro 
duced by the springs 34 and 27, respectively, are selected 
to be of such a magnitude as to nearly balance or over 
balance the Weight of the extending chutes whereby such 
chutes might tend to inadvertently fold upwardly from 
their extended position. Since the folding forces are more 
desirably selected to noticeably less than this magnitude 
the latches 42 and 43 normally will not be required. 

Referring now to FIGURE 2 a modi?ed embodiment 
of the foldable chute of this invention is shown with 
the power assisting folding devices such as springs 27 and 
34 omitted for clarity of illustration. In this embodi 
ment the ?rst chute section 116 may be identical to afore 
described chute section 16 both as to con?guration and 
mounting. The second chute section 122 is pivotally con 
nected to section 116 in the same manner but is sub 
stantially shorter than the aforedescribed section 22. The 
third chute section 129 is also pivotally connected in 
the same maner but is both shorter and of smaller cross 
section than the aforedescribed section 29 whereby chute 
section 129 will ?t into the ?rst chute section 116. The 
fourth and ?nal chute section 136 is pivotally connected 
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to section 129 and is in turn smaller than section 122 
to ?t therein as shown in FIGURE 2. The successive 
chute sections 122, 129 and 136 may be continually taper 
ing to produce the dilferential in cross sectional size or 
tapered at either or both ends to accomplish the mating 
between sections and yet successively reducing the cross 
sectional size. The arrangement of FIGURE 2. is desirable 
only if an extremely compact folded condition is required 
since some total length of chute is sacri?ced. 

Referring now to FIGURE 4 a modi?ed power assist 
means is shown which may be substituted for either or 
both of the springs 27 and 34. Again the chute sections 
222 and 229 are pivotally connected by a rod 230 and 
bell cranks 231 similar to the aforedescribed connection 
between chute sections 22 and 29. A clevis 250 is 
pivotally connected to bell crank 231 and to the piston 
rod 251 of a piston and cylinder assembly, generally 
designated 252. Assembly 252 may be either pneumati 
cally or hydraulically operated and it is preferred that 
it is double acting to accomplish both folding and un 
folding of the chute sections. The supply hoses 2-53 for 
?uid extend to appropriate controls mounted on the 
truck. The base end of the assembly 252 is pivotally 
mounted at 254 to the chute section 222. This arrange 
ment permits completely power operated folding and un 
folding and eliminates the need for mechanical latches 
40, 42 and 43. 

Referring to FIGURE 5 a further modi?ed form is 
shown wherein the chute sections 322 and 329 are again 
pivotally connected but are folded and unfolded by means 
of meshing gears 360 and 361 mounted on the respec 
tive chute sections. Gear segment 360 is pivotally mounted 
and the pivotal movement is accomplished by the piston 
and cylinder assembly 352 through the piston rod 351 
and clevis 350. A still further modi?ed form is shown 
in FIGURE 6 where the chute sections 422 and 439 
are folded by means of a worm gear drive 470 operated 
by a ?uid motor 471 mounted on chute section 422. As 
described with respect to FIGURE 4, the power assist 
devices of FIGURES 5 and 6 may be substituted for 
either or both of the spring assists employed in the em 
bodiment of FIGURE 1. 
Thus it may be seen that by this invention there is pro 

vided an arrangement whereby an extremely long dis~ 
charge chute is permanently mounted on the transit mixer 
vehicle and may be quickly extended or retracted to a 
number of different lengths. Speci?cally, without limiting 
the scope of this invention, the entire discharge chute 
shown in FIGURE 1 may conveniently be 16 feet long by 
section 16 equaling 5 feet long, section 22 equaling 41/2 
feet long, section 29 equaling 31/2 feet long, and section 36 
equaling 3 feet long. Despite this available substantial 
length the chutes are compactly folded for transit to a con 
dition which is both practical and within the legal limits 
of extensions which may be carried on vehicles. Moreover 
the versatility of the discharge chute with respect to pivot 
ing from side to side and up and down is identical to that 
obtained by prior arrangements requiring manual assem 
bly and disassembly. 

Having fully described our invention it is to be under 
stood that we do not wish to be limited to the embodi 
ments herein described and shown but rather our invention 
is of the full scope of the appended claims. 
We claim: 
1. In a folding discharge chute for a transit mixer ve 

hicle, comprising, a base discharge chute adapted for per 
manently mounting on the transit mixer vehicle and having 
an extending end, at least two extension chutes having one 
end of each pivotally connected to the other for folding 
to a compact relationship, one of said extension chutes 
having the other end pivotally connected to the extending 
end of the base discharge chute for folding the folded ex 
tension chutes to a compact relationship with said base 
discharge chute, said one extension chute folding over on 
top of and substantially parallel to said base chute with 
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6 
the other extension chute nesting within said base chute, 
and means interconnecting said one extension chute and 
the base discharge chute for providing a force assisting 
said folding therebetween. 

2. In a folding discharge chute for a transit mixer ve 
hicle, comprising, a base discharge chute adapted for per 
manently mounting on the transit mixer vehicle and hav 
ing an extending end, at least two extension chutes having 
one end of each pivotally connected to the other for fold 
ing to a compact relationship, one of said extension chu'tes 
having the other end pivotally connected to the extending 
end of the base discharge chute for folding the folded ex 
tension chutes to a compact relationship with said base 
discharge chute, said one extension chute folding upwardly 
to a relatively vertically extending condition, the other 
extension chute folding upwardly over the said one to ex 
tend toward the base chute when both extension chutes 
are in the folded condition, a third extension chute is piv 
otally mounted on said other extension to fold to a posi 
tion between said ?rst two extension chutes in said folded 
condition, and means interconnecting said one extension 
chute and the base discharge chute for providing a force 
assisting said folding therebetween. 

3. The apparatus of claim 2 in which a releasable latch 
device secures said other extension chute to said base chute 
in said folded condition. 

4. In a folding discharge chute for a transit mixer ve 
hicle, comprising, a base discharge chute and ?rst and sec 
ond extension chutes serially connected together to extend 
outwardly in a relatively straight line with the base chute 
adapted for permanently mounting on the transit mixer 
vehicle, said ?rst and second extension chutes pivotally 
connected for folding said second chute upwardly more 
than 90° relative to said ?rst chute to a position overlying 
said ?rst extension chute, said ?rst extension chute pivotal 
ly connected to said base chute for folding upwardly more 
than 90° relative to said base chute to a position overlying 
said base chute with said second extension chute in said 
folded position and between said ?rst extension chute and 
base chute for supporting and stowing said ?rst and second 
extension chutes above said base chute. 

5. The apparatus of claim 4 wherein a third extension 
chute is pivotally connected to the extending end of the 
second extension chute and said third extension chute is 
adapted to fold to a compact position substantially parallel 
to said chute extension to which it is connected. 

6. The apparatus of claim 5 wherein said third exten 
sion chute is shorter than the extension chute to which it is 
connected which extension chute is in turn shorter than the 
remaining extension chute connected to the base chute for 
accommodating successive folding of the extension chutes 
on top of one another. 

’ 7. The apparatus of claim 5 wherein means intercon 
nect the ?rst two said extension chutes and produce a force 
for assisting the folding therebetween. 

8. The folding discharge chute of claim 4 wherein said 
second extension chute is of a shorter length than said ?rst 
extension chute for allowing substantially more than 90° 
of folding of said ?rst extension chute relative to said base 
chute before engagement of said second extension chute 
with said base chute. 

9. The folding discharge chute of claim 4 wherein 
means interconnect said base discharge chute and said 
?rst extension chute and produce a force for assisting the 
folding movement of the ?rst extension chute relative to 
the base chute. 

10. The apparatus of claim 9 wherein said interconnect 
ing means includes spring biasing means which are urged 
to an energy storing condition by unfolding said one exten 
sion relative to said base chute to the extending condition. 

11. The apparatus of claim 10 wherein said intercon 
necting means includes a bell crank arm mounted on and 
extending upwardly from said one extension chute and 
said spring biasing means comprises a tension spring ex~ 
tending between said bell crank arm and said base chute. 
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12. The apparatus of claim 9 wherein said interconnect 
ing means is comprised of a power operated mechanism 
actuatable to fold and unfold said one extension chute rela 
tive to said base chute. 

13. The folding discharge chute of claim 4 in which a 
releasable latch device is provided and secures said second 
extension chute to said base discharge chute in said folded 
condition. 

14. The apparatus of claim 12 wherein said mechanism 
is a ?uid powered piston and cylinder extending from one 
section of chute and connected to a bell crank arm extend 
ing from the other section of chute. ‘ 

15. The folding discharge chute of claim 4 in which 
said ?rst extension chute folds substantially 180° rela 
tive to said base chute to a position substantially parallel 
to said base chute and said second extension chute pivots 
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substantially 180° to a position substantially parallel t 
said ?rst extension chute and‘ nests within said base chute 
in the folded position. ‘ 
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