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3 Claims. 

This invention relates to improvements in ref 
use loaders, particularly hydraulically operated 
loaders, and it is the principal object of my inven 
tion to provide a novel and improved valve ar 

5 rangement by means of which it is possible to 
regulate the manipulation of the loading inecha 
nism by means of a lever in the cab of the truck 
controlling a common oil pressure pump. 
Another object of niny invention is the provision 

10 of a novel and improved valve arrangement the 
valves of which include steel balls Seated on cone 
shaped openings against which they are held by 
Spiral Springs, and which are adapted to be re 
moved from their seats by means of rods actuated 

15 by cams on a rotatable disc, or by eccentric cans 
On a cam shaft, in Order to obtain various rela 
tive positions of the balls by a change of the 
cans under the rods. Each valve is inade in two 
sections which are interconnected by gear wheels 

20 fastened concentrically to the cam discs and each 
section has two ports one of which controls the 
admission of the oil to the hydraulic hoist, while 
the other connects directly or indirectly to the 
return line to the tank. 

Still another object of my invention is the pro 
vision of a hydraulically operated refuse loader 
equipped with elevators on each side of the truck, 
each adapted to Support One or more cans and 
provided with means to automatically lock the 

30 cans to the elevators as soon as their upward 
movement commences, automatically accommo 
dating itself to cans of Warious sizes, and to re 
lease the cans automatically at the end of their 
downward movement. 

35 A further object of my invention is the provi 
sion of hydraulically controlled means for holding 
the elevators during their dumping operation by 
means of recessed fittings rotating about a fixed 
point and adapted to be cantilevered back to their 

40 original position by an organ on the elevators, to 
allow a return travel of the elevators With the 
emptied cans into loading position. 
A still further object of my invention is the pro 

vision of a novel and improved boom and a hy 
45 draulic “wind-up' arrangement to operate the 

cables controlling the elevators by the intermedi 
ary of oil operated, valve controlled Standard 
hoist cylinderS. 
My invention also comprises novel and in 

50 proved means for locking the elevator on one side 
of the truck, in its loading position, while the ele 
wator on the other side is operated. 
These and other objects and advantages of my 

invention will become more fully known as the 
55 description thereof proceeds, and will then be 
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more Specifically defined in the appended claims. 
In the accompanying drawings, forming a ma 

terial part of this disclosure: 
Fig. 1 is a fragmentary cross-section through 

the truck body showing part of the elevator hoist 
in side elevation, with the elevator hoisted half 
Way up. 

Fig. 2 is a fragmentary top plan view of an au 
tomatic refuse loader constructed according to 
my invention. 

Fig. 3 is a fragmentary side elevation of the 
upper end of the loader. 

Fig. 4 is a fragmentary side elevation of the 
upper part of the loader illustrating the elevator 
about to be tilted. 

Fig. 5 is a side elevation of one of the elevators, 
partly in Section. On line 5-5 of Figure 11, 

Fig. 6 is a detail view of part of the can locking 
mechanism. 

Fig. 7 is a view similar to Figure 4, showing the 
elevator position after the tilting operation. 

Fg. 8 illustrates the elevator and co-operating 
parts in the moment of tilting. 

Fig. 9 illustrates a detail view on an enlarged 
scale of the cantilever fitting. 

Fig. 10 is a top plan view of the elevator. 
Fig. 1.1 is a front elevation thereof. 
Fig. 12 is a section on line 12-12 of Figure 11. 
Fig. 13 is a sectional detail view of the multiple 

Control valve maechanism. 
Fig. 14 is a Section on line 14-14 of Figure 13. 
Fig. 15 is a diagrammatic view of the hydraulic 

System. 
Fig. 16 is a front elevation of a device for op 

erating the elevators, one at a time, by means of 
a common hydraulic plunger. 

Fig. 17 is a Side elevation. 
Fig. 18 illustrates a modified form of valve 

nechanism. 
Fig. 19 is an end view thereof. 
Fig. 20 is a diagram of the valve mechanisa 
As illustrated, the truck body 10 is provided on 

both of its sides with pairwise arranged laterally 
disposed extensions or walls 11, on the oppositely 
disposed inside of Which tracks 12 and 13 are 
arranged, the channels 12 being intended for the 
guidance of the lower rollers 14 of the elevators' 
bottoms 15 which are pairwise arranged, one on 
each side of the truck. 
The elevators are constructed alike, so that the 

description of one will sufficiently explain the 
construction and operation of the others also. 
The bottom plates 15 of the elevators have 

raised toothed front guards 16 to hold the cans 17 
in position. The bottom plates are braced by 
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2 y i,958,579 
braces 18, 19, against the uprights 20, 21, and 
the ends of the bottom are also provided with 
raised toothed guards 22 and diagonal braces 23 
brace the bottom against the Shaft 24 carrying 
the holder arms 25, 26, and 25', and 26, for 
engaging the upper parts of the cans and provided 
with teeth 27. The arms are connected by means 
of the draw bars 28 to a connecting member 29, 
which by means of a short chain 30 is connected 
intermediate its ends to one of the flukes 31 of an 
anchor-shaped element or member 32. 
The other fluke of anchor 32 is connected to a 

cable 33, which is Wound about pulleys 34, ar 
ranged on a Supporting frame 35, on top of the 
loader truck body 10, carrying standard oil cylin 
del's, a stationary one 34' and a movable one 35'. 

ihe cable 33 intermediate its ends is guided 
over a pulley 36 journaled at the outer end of a 
boom 37 pivoted at its opposite knee-shaped end, 
as at 38, to the truck body. 
This boom has an angularly disposed arm 39 

formed therewith carrying a roller 40, at its outer 
end adapted to engage the diagonal brace 23 
When the elevator is in the dumping position, 
(Figure 8). Intermediate its ends the boom has 
a fitting 131 in which slides a rod 41 attached at 
its inner end to a bracket 42 on the truck body, 
and carrying a Spring arrangement 46. 
The rod 41 carries the Spring guides 43, 44, and 

Springs 45, 46, are Wound about the parts of rod 
41 between collar 43 and an outer collar 47, and 
between collar 44, and an outer collar 48 respec 
tively. 
The cantilever fittings 49 illustrated in detail 

in Figure 9 are turning about pivot point 50 and 
include two arms 51, and 52, Somewhat curved 
and having their inner faces separated by a receSS 
53 ending at their apex into Which engages rod 
24 during the turning of the elevators before 
dumping While a third arm 53' is limiting the 
cantilever, as will be later more fully described in 
the operation. 
AS shown in Figures 16 and 17, it is Sometimes 

desirable to operate the elevators optionally one 
at a time, by means of a common hoist. For this 
purpose, I provide the two members 55, 56, pivoted 
intermediate their ends and provided with the 
handle slots 57, 58. 
The members 55, 56, are connected at their 

upper ends by means of a rod 59 Within a channel 
60 on the underSide of body 10. 

In Figure 16, the right hand elevator is free to 
operate while the elevator on the left hand side 
is locked against operation, by means of the strips 
61, 62, and the engagement of the lower face of 
member 56 with the elevator, the construction is 
otherwise the same as in the preferred form With 
the exception that I use three pulleys 63 on the 
plunger of the hydraulic hoist and four pulleys 64 
On the stationary part of the hydraulic hoist, 
while an idler 65 is arranged on One side of the 
pulleys 64. 

In Figures i3 and 14, I have illustrated in detail 
the arrangement and construction of the valves, 
Which are arranged in any required number in 
a block 66. 

Each valve consists of a steel ball 67, within a 
valve chamber 68 held against a cone-shaped 
perforated seat 69 by means of the spring 70 
resting with its upper end against the biock 71 
adjustable by means of screws 72 carrying the 
locking nutS 73, 4, and passing through the 
threaded bushingS 75 pressing against washers 
76. The lower ends of the spring rests against 
the block 77 within chamber 68... Pins or Studs 78 

engage with their upper ends the balls 67 of the 
Several valves, and are arranged at the upper 
ends of plungers 79 actuated by cams 80 on a disc 
81 which can be rotated. The plungers 79 are 
held in place by means of adjusting screws 82 in 80 
bushings 83 carrying washers 84 and an inner 
packing 85. 

Each Valve consists of two sections intercon 
nected by the gear wheels 86 and 87 turning in 
opposite directions and fastened concentrically to 85 
its particular disc of the can discs 81, and each 
Section has two holes one of which 88’ admits the 
oil to the hydraulic hoist while the other con 
nects directly or indirectly to the return line 88 
to the tank. 90 

Walve, Figure 18, is identical with part 113, in 
diagram Figure 15, and is used as a combination 
of a dump hoist control valve and a three-way 
Valve facilitating the sectional use of either the 
dump hoist or the elievator operation by means of 95 
a COInOn pulp. 

Walve, Figure 13, on the other hand, is a com 
bination of two elevator control valves whose cam 
arrangement and gear interconnection function 
So that the operation of one elevator automati- 100 
cally makes the other inoperative and Vice versa. 

Vale arrangemeni 

1. The two elevators have individual hydraulic 
hoists. Their control valves are combined in a 105 
cominon block and interconnected with spur 
gearS fastened concentrically to the cam-discs. 
When one elevator is operated by turning the 

control valve carn disc, the gears turn the cor 
respOinding disc for the other elevator in a di- 110 
rection opposite to the operating direction and 
thereby set up a cam displacement which will 
lendei the elevator inoperative during the travel 
Of the inanually controlled elevator. 

2. The two elevator's have a common hoist 15 
controlled by a valve with levers On both sides 
Of the tuck. 
The two elevators are mechanically inter 

locked. 
In Figures 18 and 19, I have illustrated a mod- 120 

ified form of Iny valve operating mechanism, 
Winich is in general constructed the same as the 
Valve mechanism, illustrated in Figure 13 with 
the exception that I use can discs i08 on 
shaft 109 to actuate the rods 79 operating the 125 
Valves 67, while a lever i10 is used to operate 
the shaft and discs thereon by means of a con 
necting rod carried to the driver's seat in the cab. 

in operation the oil is brought from the tank 
lii by means of a rotary pump 112 to a valve 130 
113 which consists of two sections operated to 
gether by the elevator levers 114 in the cab 115 
of the truck 18. One section of this valve acts 
as a three way valve which selectively directs 
the oil to either the main dump hoist 116 or to 35 
the control valve 117 controlling the hoists for 
the refuse elevators. 
The valves consisting of steel balls adapted to 

be pushed from their cone-shaped seats on which 
they are normally held by suitable springs by 40 
the rods 79 are actuated by the cams on their 
discs. It will be clear that by changing the cams 
under the irod Various relative positions of the 
balls may be obtained. As each valve consists 
of two sections interconnected by gear wheels 4 
fastened concentrically to the cam discs and each 
Section has two balls one will admit the oil to 
the hydraulic hoist while the other connects di 
rectly or indirectly to the return line of the 
tank. This is shown in Figures 13 and 14, where 150 
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88' at the right and left hand side are the parts 
connecting to the hoist and 88 is the return line 
to the tank. 
The dump hoist operating lever 110, or 114 re 

5 Spectively, and both elevator levers are assumed 
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to be in the "lowering position'. 
The oil flows from the tank 111 through the 

pump 112 to valve 113 and through valve 117 
and back to the tank. Walve 113 is operated if 
operation of the dump hoist is desired and valve 
117 if the elevator hoists shall be operated. By 
turning the can disc 45 degrees, on the valve 
113, the valve 117 is cut out and the oil returned 
directly to the tank. 

If, however, the can disc is turned an addi 
tional 45, the return to the tank is closed and 
the oil is forced into the dump hoist cylinder or 
cylindel's thereby raising the truck body. If the 
control lever 114 is left in this position and the 
end of the diurnping action is reached the ball 
connecting to the tank will be raised by the 
eXCeSSive preSSure and act as a relief valve. When 
now the control lever 100 is returned 45 the oil 
is trapped in the dump hoist which remains in 
a stationary position while the oil from the pump 
is allowed to flow back into the tank. This is 
effected in the following manner: The operation 
of One valve Section by means of the manipula 
tion of the corresponding cam disc in a clockwise 
direction causes the other can disc to rotate in 
a counter clockwise direction due to the inter 
meshed gear wheels. The cam sectors are so 
developed that the indirectly operated disc will 
Shut off the oil pressure line to the corresponding 
hoist, 

Returning the control lever another 45° causes 
the valve to permit the oil to flow from the hoist 
cylinder back into the tank, and the oil from the 
pump to circulate through 117 and back to the 
tank. 
The valve 117 is similar to the valve 113 ex 

cept for the arrangement of the cams on the disc. 
If now one elevator is to be operated, the corre 
Sponding control lever 114 is operated causing the 
disc to rotate 72 degrees (clockwise for raising the 
elevator). The cans will manipulate the rods 
and the balls in the corresponding section of the 
valve arrangement and the oil flow is controlled 
in a manner similar as described for the dump 
hoist. During this operation of one elevator the 
valve section for the other elevator is made inop 
erative by means of the arrangement illustrated 
in Figures 16 and 17. As shown in these figures, 
the elevators are mechanically interlocked and 
have a common hoist operated by means of a 
simple control valve. If one elevator is held by 
means of the interfering members 56 and 62, the 
elevator on the opposite side of the truck will go 
up when oil is admitted to the hoist. As shown 
in Figure 16 member 56 has been manually turned 
about its pivot point by the engagement of the 
operator's fingers in Slot 58 So as to engage the 
operating lever for the elevator with its lower end 
and with its upper end the body 10. When an 
elevator has reached its extreme top position the 
oil pressure builds up and opens the relief valve 
to the tank So that the elevator remains Station 
ary until the control lever 150 is moved to the 
lowering position. During the dumping of the 
elevatoi when the same has reached its highest 
position it is turned up-side down, by the pull of 
the cable and in so doing it carries the boom 3 
along from a Slanting position (Figure 4) to a 

3 
vertical position (Figure 8) thereby engaging 
Wheel 40 of the boom. With diagonal strut 23 and 
compressing Spring 45, 46. When now the oil is 
permitted to flow back to the tank the spring 45, 
46, Will return the boom 37 into Slanting position 
and the cable Will retract the hydraulic hoist and 
roller 40 will push the elevator from its inverted 
position to its downward traveling position. 
When the elevator has reached its inverted posi 
tion it will be necessary to hold the ends of the 
Shaft 24 in their fulcrums fixed until the Wheels 
are confined within the track 12, 23, as otherwise 
the elevator is apt to come down up-side down. 
This is effected by the cantilever of member 49 
engaging With its member 53' the truck. 
The elevators are designed to accommodate 

cans varying in sizes, of diameters as well as of 
height and the cans are placed on the chutes side 
by side. As soon as the cable 33 tautens, the 
bracket arms 26, 27, 26, 27', will engage and 
clamp the refuse cans adjusting themselves to 
CanS Of Varying SizeS. Coning down, the bracket 
arms Will be lifted by their engagement with the 
Stops. Or abutinents 18 and release the cans. 

It Will be understood that I have described and 
shown the preferred forms of my invention only 
as exailples of the many possible Ways to practi 
cally construct the Same and that I may make 
Such changes in the general arrangement and in 
the construction of the minor details thereof as 
coine Within the Scope of the appended claims 
Without departure from the Spirit of my inven 
tion and the principles involved. 

Having thus described my invention, what I 
claim as new, and desire to secure by Letters Pat 
ent is: 

1. In an auto: natic refuse loader, elevators, a 
Spring controllied movable boom, a pulley on said 
bOOm, a cable attached to said elevators and 
guided over said pulley, an hydraulically operated 
hoist including cable sheaves at both of its ends 
to raise said boom from a slanting into a vertical 
position during the tilting and dumping of the 
Cans, compressing its controlling spring, an arm 
On Said boom having an end roller adapted to 
engage the elevator to effect its rightening after 
the dumping of the cans on said elevators, and 
holding the cable tight at all times, thereby hold 
ing the cans in the elevator. 

2. In an automatic refuse loader, elevators to 
both sides of the loader, means to guide said ele 
Vators during their upward and downward mo 
tion, a draw-bar on said elevators connected at 
their lower ends, an anchor shaped element hav 
ing One of its flukes connected to said draw bars, 
and a hoist cable connected to the other fluke of 
the ainchor, means for hydraulically hoisting said 
elevators by means of Said cable, means operat 
ing by the Operation of said anchor to accommo 
date and lock a number of cans of varying sizes 
to Said elevators during their hoisting and dump 
ing, and abutments to release said locking means. 

3. in an autoimatic refuse loader as described, 
including elevators and cans thereon, holder arms 
engaging the cans to hold then on said elevators, 
a Shaft carrying Said holder arms, cantilever 
fittings turning about a pivot point and including 
tWO curved arns having their inner faces sepa 
rated by a receSS into the apex of which said shaft 
engages, during the turning of the elevators be 
fore dumping, and a third arm on said fittings 
engaging the loader. 

ERNST ZEUTHEN. 
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