
United States Patent (19) [11] 3,905,496 
Reeder (45) Sept. 16, 1975 

54) UNLOADER ELEVATOR WITH ENERGY 1,501,464 7/1924 Patterson.............................. 60/414 
MEANS TO RETURN THE EEVATOR TO 5, 3. 3. E.O. 2 15. 

y s OaO.... 

ITS LOADING POSITION 2,576,359 1 1/1951 Putnam................................. 60/414 
76 Inventor: William Reeder, 10 Leigh Ave., 2,906,374 9/1959 Brumby................................ 187/17 

Punchbowl, New South Wales, 2,941,681 6/1960 Reyes.......... ... 214/107 
3,400,636 9/1968 Schneider............................. 60/414 Australia 
3,595,415 7/1971 Herd................................... 214/711 

22 Filed: Sept. 21, 1973 
21 Appl. No.: 399,730 Primary Examiner-Robert J. Spar 

Assistant Examiner-R. B. Johnson 
Attorney, Agent, or Firm-Stevens, Davis, Miller & 

30 Foreign Application Priority Data Mosher 
Oct. 4, 1972 Australia............................... 689/72 

57 ABSTRACT 
52) U.S. Cl.................. 214/128; 60/414; 214/95 R; Apparatus for lowering a heavy rollable article from 

24/DIG. 4; 214/107; 187/17 levati the deck of a truck) t 51 Int. Cl............................................. B65g 47/00 A. elevation (e.g.d of a truck) to ad'A ele 
58) Field of Search............. 214/95 R. DIG.4,106, E. (e.g., ground level) comprises a rigid frame, a ray vertically movable on the frame on to which the 

214/107, 127, 128, 313,502, 702, 71 1-712; icl be d is rolled f avitv d 187/17, 18; 60/413, 414 article to be owered is rolled for gravity escent to 
a 19 y the lower elevation, means to tip the tray when it ar 

. rives at the lower level so that the article can roll from 
56) References Cited it, and pneumatic means which store enough energy 

UNITED STATES PATENTS during tray descent to re-elevate the tray in readiness 
269,994 1 / 1883 Bailey................................... 60/414 to receive another article. 
847,4ll 3/1907 Holmes............................... 214/128 

l, 65,698 2/1915 Morrison ............................ 214/711 9 Claims, 10 Drawing Figures 

  



PATENTED SEP 6 1975 3.9U5,496 

S.SET 1 OF 5 

  



ATF-8FF '975 pm - 3, SO5,496 

S. 2 OF 5 

  



pATED SEP 61975 3, 9 O5,496 

SI 3 OF 5 

EPT Esse 

  





PATENTEESEP 6 (975 3,905,496 
SIEETS OF 5 

  



3,905,496 

UNLOADER ELEVATOR WITH ENERGY MEANS 
TO RETURN THE ELEVATOR TO ITS LOADING 

POSITION 
This invention is concerned with the lowering of rela 

tively heavy articles from one elevation (the deck of a 
truck, for example) to a lower elevation (ground level, 
factory floor level, or the like). 
The term "heavy articles' as used herein, is intended 

to mean articles which cannot be readily lifted or low 
ered manually. Examples of such articles are rolls of 
newsprint, other paper rolls, filled beer kegs, oil drums 
and the like. 

It will be seen that the mentioned articles are all of 
cylindrical or similar rollable form, and the invention 
is primarily intended for the handling of such rollable 
articles although it is usable in the unloading of bales 
of wool or other heavy articles which are not as readily 
rollable. 
Because the invention is primarily intended for use 

with rollable articles, it will be described herein mainly 
in terms of that particular use. 

It will be appreciated that when heavy rollable arti 
cles arrive at a destination of use, the articles have to 
be unloaded from a road vehicle deck, a rail truck, or 
similar vehicle; and to facilitate the unloading opera 
tion, it has hitherto been customary to provide factories 
and other such premises with loading and unloading 
docks so that the vehicle deck and factory levels are 
virtually the same, thus, permitting the rollable articles 
to be simply rolled from one to the other. Any such ex 
pedient, while facilitating loading or unloading as just 
explained, introduces objectionable aspects of its own. 
For example, if a dock floor is at road level, then the 
factory floor has to be unnecessarily elevated; or if the 
factory floor is at ground level, then docks have to be 
provided by excavation, provision of run-in ramps and 
the like. 
The object of this invention is to overcome the indi 

cated disabilities in a very simple way by the provision 
of unloading apparatus which, in effect, allows heavy 
articles simply to be pushed from a vehicle deck or the 
like and yet gently arrive at the required lower eleva 
tion without breakage or other impact impairment of 
the article. 
The invention provides, an unloading apparatus com 

prising:- 
a. a rigid frame which includes, at least, two upright 

posts, 
b. a load-receiver tray guided for free descent from 

a top position on said posts, 
c. tipping means to tilt said tray as it nears a lower 

most position on said posts, and 
d. pneumatic means for storing sufficient energy gen 

erated by descent of a loaded tray to return it to said 
top position following loss of its load. 
An example of the invention is illustrated in the 

drawings herewith. 
FIG. 1 is a side elevation of an unloader. 
FIG. 1A repeats a portion of FIG. 1 on an enlarged 

scale. 
FIG. 2 is an end elevation looking in the direction of 

arrow 2 in FIG. 1. 
FIG. 3 is a plan looking in the direction of arrow 3 in 

F.G. . 
FIG. 4 repeats a lower portion of FIG. 1, with some 

parts broken away or omitted, and showing the load 
receiving tray in lowered and tilted position. 
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FIG. 5 is a detail of one end portion of a trip device 

the other end portion of which is shown in FIG. 4. 
FIG. 5A is an enlarged showing of a latching disc of 

the kind shown in FIG. 4, 5 and other figures of the 
drawings. 

FIG. 6 is a sectional plan of a regulator and by-pass 
valve assembly also shown (on a smaller scale) in FIGS. 
1 and 2. 
FIG. 7 is an elevation taken on line 7-7 in FIG. 6 
FIG. 8 is a detail of a tray elevation adjustment gear 

box also shown (on a smaller scale) in FIGS. 1 and 2. 
Referring to the drawings: 
The rigid frame includes a base structure with casters 

10, or other wheels, to facilitate portability. 
The base structure, especially if the structure is fur 

nished with wheels, is preferably also provided with a 
plurality of jack-screws 11 which permit the base struc 
ture to be raised sufficiently for its wheels, or some of 
its wheels, to be cleared from the ground or floor so to 
keep the device stationary while in use. 
The rigid frame, of which the mentioned base struc 

ture forms part, preferably has four upright corner 
posts 12 rigidly mounted by their lower ends on the 
base structure. These corner posts, at their upper ends 
or elsewhere, may be braced and stiffened in any con 
ventional way, for example by top braces 13 and side 
braces 14. The posts 12 are formed as channels or the 
like to act as runways for a vertically-movable load 
receiver tray i5. This tray is formed as a shallow trough 
(see FIG. 1) which has a floor 16 on to which a rollable 
load may be rolled in the direction indicated by arrow 
17 in FIG. 1. Because of the tray's trough shape the 
load will lie centrally of the tray. At its ends, the tray 
is furnished with guide rollers 18, 19 and 20 which ride 
in flanges or other runway elements on the posts 12. 
The tray is supported at each end of its ends by being 
suspended on a pair of cables 21 which extend up 
wardly to the top of the frame, whence they run about 
idler pulleys 22, 23, 24, 25 and twin idler pulley 26 to 
an anchorage 27 at the top of the frame. 
Twin pulley 26 is freely revolvably-mounted in a 

clevis 28 on the upper end of a piston rod 29 whereof 
the lower end carries a bucket piston 30 which works 
inside an air cylinder 31 having a closed upper end and 
a port 32 open to atmosphere at its lower end. This air 
cylinder 31 is mounted on the base structure by its 
lower end. The closed upper end of the air cylinder 31 
has a duct in two parts 33 and 33A extending from it 
to a compressed air storage reservoir 34. 
The duct or pipe connection from the cylinder 31 to 

the reservoir 34 includes a control-type assembly by 
which the rate of airflow from the cylinder to the reser 
voir may be regulated. The control valve may be in the 
form of a needle valve or the like: but preferably it is 
in the form of a head 35 having a peripheral gap 36 
formed in it which upon selected rotary adjustment of 
the head is able to vary the effective opening of a port 
37. This port is formed in a valve-plate 38 sandwiched 
between casing portions 39 and 40. Casing portion 39 
provides a “high pressure' space 41 open to duct por 
tion 33, and casing portion 40 provides a “low pres 
sure' space 42 open to duct portion 33A which leads 
to reservoir 34. 
Valve head 35 is mounted on a spindle 43, leak 

proofed at 44; externally of casing portion 40. The 
spindle 43 is provided with a hand-piece 45 (see FIG. 
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1) including a pointer which runs over a scale cali 
brated in terms of tray-loadings. 
The valve assembly shown in FIGS. 6 and 7 prefera 

bly includes a spring loaded relief valve 46 which, in 
the event of head valve 35 being closed (or almost so) 
relative to port 37 and in the event of an excessively 
heavy article being placed on tray 15, is able to open 
so to relieve what otherwise might be a damaging high 
pressure in the high pressure side of the pneumatic sys 
tel, 
Valve-plate 38 carries a gravity self-closing check 

valve 47, pivoted at 48, able to close a port 49 thus to 
prevent flow of air through port 49 from space 41 to 
space 42 while freely permitting air-flow in the reverse 
direction. 
The reservoir 34 is preferably furnished with a pres 

sure guage 50 and also with an air supply-valve 51 
which may be of the spring loaded non-return type en 
ployed in motor car tires. This permits a compressed air 
supply to be coupled to the reservoir 34, and permits 
the required pressure to be established therein as mani 
fested by the pressure gauge. 
When the load-receiver tray 15 is in its topmost posi 

tion (as shown in FIG. 1) the piston in the air cylinder 
31 is disposed at or near the bottom of the cylinder, and 
if some adjustment of the tray 15 is required so as to 
level it relative to a vehicle deck or the like, such ad 
justment may be achieved by elevating the effective 
bottom-most position of piston 30. This could be 
achieved by making the cable anchorage 27 height ad 
justable, but preferably means are provided to limit the 
amount by which clevis 28 is able to descend relative 
to cylinder 31. The preferred form of these means is il 
lustrated mainly in FIG. 8. 
Referring (primarily) to FIG. 8., an abutment block 

52 abuts the underside of clevis 28. Block 52 is fixed 
on the upper end of a rack 53 vertically slidable within 
a tubular casing 54 fixed, by bracket 55, to the head 
structure of cylinder 31. 
Rack 53 meshes a pinion 56 co-axially fixed to a gear 

57 borne in gear-box 58. Gear 57 meshes a pinion 59 
co-axially fixed to a ratchet pinion 60. Pinion 60 is re 
siliently ridden by a pawl 61, fulcrumed at 62, having 
hand-release lever 63 and loaded by spring 64. 
The ratchet pinion 60 is keyed on a shaft 65 rotatable 

by crank-handle 66. By turning crank-handle 66 (anti 
clockwise relative to the showing of FIG. 2) the block 
52 will be raised, so lifting clevis 28 and thus setting 
some selected elevation of tray 15 below its topmost 
position as shown in FIG. 1. 
When a load is to be lowered, it is rolled on to the 

load-receiver tray 15. The additional weight causes that 
tray to descend in its runways on the upright posts 12. 
This descent causes the piston in the air cylinder 31 to 
be raised so that it sends air into the reservoir 34 
through the regulator-valve gap 36. The speed of tray 
descent will depend on the setting of the regulator 
valve through which air is able to bleed from the air cyl 
inder to the reservoir. When the loaded tray reaches 
the bottom of the upright posts, the tray is tipped to one 
side (as shown in FIG. 4) so that the load may roll from 
it. Upon loss of its load, the air pressure generated in 
the reservoir 34, then suffices to drive the air cylinder 
piston 30 downwardly so to revert the tray to its top 
most position in readiness for receipt of another load. 
The mentioned tipping action of the load-receiver 

tray, when it reaches the bottom of the apparatus, pref 
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4 
erably consists in an obstruction in the form of blocks 
67, or the like fixed on the runway elements at the load 
receiving side of the tray. When the tray nears the bot 
tom of its run, one side of it is held stationary by reason 
of its rollers 20, at that side, being obstructed by blocks 
67 while the tray then descends angularly about the 
blocks 67 as fulcrum. This tipping of the tray suffices 
for the load to roll from the tilted tray, 
Where the guide elements on the tray are in the form 

of rollers (as shown) the riding flanges on the posts 12 
which carry blocks 67 may be laterally gapped at 68 
(see FIG. 4.) so to provide clearance for the rollers 18 
when the tray is tilted; similarily, the lower ends of the 
runway flanges at the "roll-off' side of the apparatus 
are bent inwardly at their lower ends, as indicated at 69 
so that the guide rollers 18 and 20 on that side of the 
tray may run freely downwardly but radially relative to 
the tilt hinge point established by the rollers 20 resting 
on the blocks 67. 

If desired, the mentioned base structure may be fur 
nished with a run-off ramp 70 with which the lower end 
of the tray comes into alignment when the tray is tilted. 
This ramp is preferably pivoted at 71 and lightly spring 
loaded as indicated at 72 (see FIG. 4) so that when it 
is unloaded it will be raised clear of the floor, so as not 
to dig into the floor when the apparatus is being 
wheeled about. 

In the illustrated embodiment of the invention, the 
load receiver tray 15 has a lateral hinged flap 73 which 
projects upwardly from the floor of the tray so that 
when the load is rolled onto the tray, the up-standing 
flap will provide sageguard against the load being rolled 
too far on to the tray. The flap 73 is fixed on a shaft 74 
(see FIG. 5) rotatable in bearings (not shown) at the 
sides of the tray and on its respective ends shaft 74 has 
two latching discs 75 and 76 keyed on it. 
The latching disc shown in FIG. 5A may be regarded 

as representative of either of the discs 75 and 76 in that 
they are both of the same form. Each has a gap in its 
periphery defined by a first flat 77, a first step 78, a sec 
ond flat 79 and a second step 80. Each of these discs 
is loaded by a spring, such as tension spring indicated 
at 81, which influences the flap 83 to remain uptilted, 
and hence obstructive, as shown in FIG. 1. 
Each of the discs 75 and 76 is engaged by the nose 

82 of a trip lever 83, fulcrumed at 84 on the tray 15. 
The two trip levers are each spring-loaded for example 
by a spring as indicated at 85 in FIG. 1, so that the 
noses 82 are influenced to remain in riding contact on 
discs 75 or 76. When a nose 82 is engaged with the flat 
77 and step 78 of its disc 75 (or 76) as shown in FIG. 
1, the two discs are prevented from turning and the flap 
73 remains obstructive relative to a rollable article on 
tray 15. 
When the tray 15 reaches its lowermost and tilted po 

sition, as shown in FIG. 4, it is obviously desirable for 
the flap 73 to be depressed so that the load may freely 
roll from the tray. For this purpose, each of the levers 
83 has a tailpiece 86 able to ride against one of two 
tripping obstruction lugs. These lugs are indicated at 87 
in FIG. 5 and 88 in FIG. 1 and 1A. Lug 87 is fixed on 
the base structure and lug 88 is in the form of a spur on 
a treadle lever 89 fulcrumed on the base structure 9 at 
90. 

Lug 88 could be a fixed lug the same as lug 87. In that 
case the flap 73 would be automatically tripped into its 
release position, as shown in FIG. 5, immediately when 
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the tray reached its bottom tilted position. In some 
cases this may be desirable, but in others it may be pref. 
erable for the rollable article to remain paused on the 
descended tray. For example, until the way has been 
cleared into which it is going to roll. 
To enable the article to be paused, as just indicated, 

lug 88 is preferably part of treadle lever (89) as shown 
(particularly) in FIG. 1A. , 
Treadle lever 89 is loaded by a tension spring 91 and 

has a locking stub 92 fixed on its. When the spur 88 is 
to be used as a fixed obstruction (the same as lug 87) 
the stub 92 is engaged within a notch 93 in a locking 
lever 94 fulcrumed on the base structure 9 at 95. When 
loads on the descended tray are to be paused before 
rolling from it, lever 94 is swung clear of the stub 92 by 
turning it in the direction indicated by arrow 96 so that 
spur 88 is then unobstructive relative to the tail-piece 
86 of the related trip lever 83, and when, under these 
circumstances, flap 73 is to be freed so that it can easily 
be depressed by the load, foot pressure applied to the 
treadle will cause the spur to elevate the related tail 
piece 86 so that the flap 73 then becomes readily de 
pressible by the rolling off load. 

It will be appreciated that when the loaded tray set 
tles into its lowermost and tilted position, levers 83 are 
tripped so that their noses 82 then disengage from flats 
77 and 78 of the discs 75 and 76. Thus flap 73 is then 
depressible by the article waiting to roll from the tray 
15. When the flap is depressed the noses 82 then en 
gage flats 79 and steps 80 of the discs 75 and 76 thus 
fixing the depressed position of flap 73 and flush with 
the tray floor 16 as shown in FIGS. 4 and 5. 

It will be understood that the preferred form for the 
apparatus frame is one, as illustrated, having four up 
right posts such as 12. It will be clear, however, that as 
few as two posts could be provided; in which case, the 
runner elements for the tray could be in the form of 
shoes which grasp the runways while being freely slid 
able thereon, in much the same way as is usual with or 
dinary passenger elevators in multi-story buildings. 

It will be appreciated that the apparatus subject 
hereof, instead of being furnished with wheels or cast 
ers, could be made as a fixed installation; also, the ap 
paratus could be incorporated with a truck or other ve 
hicle as a more-or-less permanent part thereof, so to 
enable rollable articles to be rolled onto the tray of the 
apparatus, at vehicle deck level for discharge at ground 
level. 
What is claimed is: 
1. Unloading apparatus comprising: 
a rigid frame including spaced upright posts, 
a laterally troughed load-receiver tray guided for free 
descent within the space between said posts from 
an elevated position within said space adjacent an 
upper portion of said frame, said tray having a 
load-receiving end at one side of said space and a 
load-departure end at the opposite side of said 
space, said tray including a floor and a lateral 
hinged flap, 

said tray being suspended by a pair of cables each 
having one end attached to said tray and its other 
end attached to said frame adjacent said upper por 
tion thereof, each of said cables defining a pendent 
looped portion, 

an obstruction block on one of said posts for stopping 
the descent of only the load-receiving end of said 
tray at an elevation adjacent a lower portion of said 
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6 
frame so that the load-departure end of said tray 
may descend to an elevation lower than said eleva 
tion whereby said tray is tilted for unloading, and 

means for holding said flap elevated relative to the 
floor of said tray, and means to render said flap 
flush with said floor when said load-departure end 
of said tray descends to said lower elevation, 

pneumatic means for storing sufficient energy gener 
ated by descent of said tray when loaded to return 
it to said elevated position within said space upon 
loss of its load, 

said pneumatic means comprising: 
a cylinder, 
a piston in said cylinder, 
a piston rod having said piston on one end thereof, 
a pair of idler pulleys mounted on the other end of 
said piston rod, each idler pulley being sus 
pended by the pendent looped portion of a re 
spective one of said pair of cables, 

a compressed air reservoir, and 
a pipe connection between one end of said cylinder 
and said compressed air reservoir, said pipe con 
nection including a regulator valve through 
which air proceeds from said cylinder to said res 
ervoir and a self closing valve through which air 
may proceed freely from said reservoir to said 
cylinder. 

2. Apparatus according to claim 1 wherein said pair 
of pulleys are mounted on said piston rod by a clevis, 
an abutment block on which said clevis rests, and 
means for adjusting the height of said abutment block 
whereby said abutment block is height-adjustable and 
retainable in selected adjustment. 

3. Apparatus according to claim 1 wherein the means 
for holding said flap elevated and to render said flap 
flush relative to the tray floor comprise: 
a rotatable shaft which extends laterally of said tray 
which has said flap mounted thereon, 

a latching disc respectively mounted on each end of 
said shaft, each latching disc having a stepped and 
flattened peripheral gap formation, 

resilient loading means for biasing said discs to keep 
said flap elevated, 

a pair of trip levers fulcrumed on said tray, each trip 
lever having a nose portion engageable with said 
peripheral gap formation of a respective one of said 
latching discs, 

resilient loading means for biasing said nose portions 
into engagement with said gap formations, and 

a pair of obstruction lugs on said frame for displacing 
said trip levers when said tray descends to said 
lower elevation. 

4. Apparatus according to claim 3 wherein one of 
said obstruction lugs comprises a spur forming part of 
a treadle lever fulcrumed on said frame, and said trea 
dle lever is connected to a resilient loading means for 
biasing said spur into a depressed position, and a lock 
ing lever for holding said treadle lever stationary rela 
tive to said frame. 

5. Unloading apparatus as claimed in claim 1 
wherein: 
said ports comprise four upright posts spaced to de 

fine a rectangular space therebetween through any 
horizontal cross-section of the frame. 

6. Unloading apparatus as claimed in claim 1 further 
comprising: 
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a pair of obstruction blocks including said block, 
each one of said pair of blocks being mounted on 
a respective one of a pair of said posts, and said 
blocks being mounted on said posts at substantially 
the same elevation. 

7. Unloading apparatus as claimed in claim 6 
wherein: 

said cylinder and said piston rod extend substantially 
vertically, said piston is on the lower end of said 
piston rod, and said pipe connection is between the 
upper end of said cylinder and said compressed air 
reservoir. 

8. Unloading apparatus as claimed in claim 1 further 
comprising: 
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8 
flanges on said posts, guide rollers mounted on said 
frame adjacent each of said ends thereof, said rol 
lers being adapted to ride in said flanges to guide 
said tray for free descent. 

9. Unloading apparatus as claimed in claim 8 
wherein: 
one of the guide rollers on the load-receiving end of 
said tray is engageable with said obstruction block 
for stopping the descent of the load-receiving end 
whereby when said roller engages said obstruction 
block said tray tilts about a tilt hinge point formed 
by said roller and said block engaged therewith. 
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