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ABSTRACT OF THE DISCLOSURE 
An elevator having continuous magnetic means for at 

tracting magnetic sensitive containers to a conveyor belt as 
the containers are conveyed upward and over the hump 
of the elevator at the upper end thereof; the relationship 
between the elevator and containers being such that the 
same are removed ‘from the conveyor in an upright or 
stable position. 
w 

Background of the invention 

This invention relates generally to magnetic elevator 
conveyors of magnetic sensitive articles and more partic 
ularly, to improvements in magnetic elevators of the type 
described in my patent entitled, “Upward Magnetic Can 
Conveyor,” US. Patent No. 3,272,313. Speci?cally this 
invention relates to magnetic elevators having magnetic 
means for attracting the articles to the belt when the same 
are transported upward and over the hump of the elevator. 
The prior upward magnetic conveyors usually com 

prised a cylindrical drum or roller means journalled at 
the upper and lower ends of an elongated frame with an 
endless conveyor belt revolving about the drums. The 
upper drum was positioned at the transitional area of the 
belt where the rising portion of the same changes its di 
rection of movement. This is commonly referred to as 
the hump of the conveyor. A drive means was generally 
associated with the upper drum to provide the rotational 
force for revolving the belt. 
An elongated magnetic means was disposed behind the 

belt and extended upward from the conveyor input feed 
to a position spaced just below the upper drum. This 
spacing or gap was necessary in order to avoid interfering 
with the rotation of the drum. A magnetic shell encased 
the upper drum and rotated therewith. Thus, the magnetic 
sensitive containers were initially attracted to the belt by 
the elongated magnetic means until reaching the gap ad 
jacent the hump. At this point, the magnetic ?eld of the 
rotating magnetic drum shell was intended to provide 
the magnetic force to maintain the attraction of the con 
tainers to the belt as they revolved over the hump. How 
ever, because of the gap between the elongated magnetic 
means and the magnetic drum shell, the containers fre 
quently slipped off the belt, falling down into the path 
of the next rising containers; thus often disrupting the 
entire conveying operation. The problem became more 
acute when heavier containers were transported by the 
conveyor. 

In addition to the magnetic drum it was usually nec 
essary to provide upper magnetic means beyond the 
hump to maintain the containers attracted to the belt. The 
upper magnetic means was also spaced from the magnetic 
drum and quite often, ‘because of the gap therebetween, 
the forward momentum of the containers caused the same 
to ?y off the belt and then bounce uncontrollably on the 
belt amd ?nally into a conveyor output chute. The bounc 
ing and rubbing of the containers on the belt not only 
weakened the same and thus substantially reduced the 
useful life of the belt, but also injured the container and 
even its contents. Furthermore, for those conveyor sys 
tems which relied solely on the magnetic drum shell to 
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attract the containers to the belt prior to their discharge 
therefrom, the aforesaid problem of the containers bounc 
ing and rubbing on the belt was substantially compound 
ed. The reason for this was because after the containers 
passed over the hump of the conveyor, the magnetic ?eld 
from the drum offered little, if any, counteraction or 
neutralization of the forward momentum of the con 
tainers. . 

‘My aforementioned patent afforded means for prevent 
ing damaging frictional contact of the containers with the 
belt by providing an upper plate spaced slightly above the 
upper part of the front of the belt to receive the con 
tainers as the momentum imparted from the upward 
movement of the belt ejected the containers upward. Thus, 
the plate provided a sliding surface to guide the con 
tainers away from the belt and off the conveyor. Although 
an improvement over the elevators used previously, my 
prior elevator had several undesirable features. For ex 
ample, the containers were delivered to the output means 
in an unstable state. ‘Consequently, the containeres as well 
as the contents inside frequently became damaged. The 
invention herein overcomes this defect by providing a 
magnetic elevator which conveys 
output means in their stable or upright positions. 

Summary of the invention 
The elevator for magnetic sensitive containers of this 

invention affords magnetic means extending continuously 
from the container input feed to a point over the hump 
where the containers have been returned to a horizontal 
surface at the upper end of the elevator. Thus, the mag 
netic means herein eliminates the gap or dead area here 
tofore present in the area just before the containers 
reached the hump. Hence, throughout the upward travel 
of the containers, the same are at all times securely at 
tracted to the belt. Therefore, slippage of the containers 
from the belt, as in the prior magnetic elevator systems, 
is eliminated. 

Moreover, the magnetic means of this invention may 
also be continuously extended to any predetermined point 
beyond the hump of the elevator. Hence, due to the 
absence of a gap or dead area in the magnetic means 
just beyond the hump, the magnetic means easily coun 
teracts or neutralizes any forward momentum forces act 
ing on the containers. 

Still another feature of the invention is that the con 
tainers are always in stable contact with the belt as the 
same are transported from the input feed to the output 
means. Thus, at no time do the containers rub or bounce 
on the belt nor do they uncontrollably bounce against 
each other. 

It is therefore a primary object of this invention to 
provide a magnetic elevator which uninterruptedly securely 
maintains the containers in contact with the conveyor belt 
while the same are transported up and over the hump of 
the bolt. 

It is another object of this invention to provide a mag 
netic elevator which does not require the articles to be 
transferred ‘from one magnetic means to another while 
traveling up and over the hump of the elevator. 
Another object is to afford a magnetic elevator for con 

veying magnetic sensitive containers on a conveyor belt 
from a lower level or input feed to an upper level in such 
a manner that the containers may be removed from the 
belt without producing belt damaging friction or damage 
to the containers or their contents. 
Another object is to provide a magnetic elevator from 

which the containers may be removed in an upright or 
stable position. 

Still another object is to provide a magnetic means 
which extends continuously from the lower end of the 
conveyor to a point over the hump at the upper end 

the containers to the‘ 
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thereof. A related object is to afford means ‘for extending 
the magnetic means to any predetermined point beyond 
said hump. 

Still another object is to afford a magnetic elevator 
having a conveyor belt for moving cylindrical containers 
upward with one of the ?at end surfaces of the same in 
continuous contact with the belt. 

Yet another object is to provide a magnetic elevator 
having guide means for directing the containers away 
from the moving belt and onto an output area. 

Still another object is to provide a magnetic elevator 
which does not require a magnetic drum shell in order 
to transport containers over the hump of the conveyor 
belt. 
A still further object is to provide a magnetic means 

wherein the output point may be conveniently changed 
from one location to another. A related object is to pro 
vide a magnetic elevator wherein the output point may 
be conveniently changed to provide separate output loca 
tions for containers having various sizes or for con 
tainers having different contents. ' 

With the foregoing and other objects in view which 
will appear as the description proceeds, the invention con 
sists of certain novel features of construction, arrange 
ment and a combination of parts hereinafter fully de 
scribed, illustrated in the accompanying drawings, and 
particularly pointed out in the appended claim, it being 
understood that various changes in the form, proportion, 
size and minor details of the structure may be made with 
out departing from the spirit or sacri?cing any of the 
advantages of the invention. 

Brief description of the drawings 
For the purpose of facilitating an understanding of 

my invention, 1 have illustrated in the accompanying 
drawings a preferred embodiment thereof, from an in 
spection of which, when considered in connection with 
the following description, my invention, its mode of 
construction, assembly and operation, and many of its 
advantages should be readily understood and appreciated. 

Referring to the drawings in which the same characters 
of reference are employed to indicate corresponding or 
similar parts throughout the several ?gures of the draw 
mgs: 
FIG. 1 is a perspective elevational view of a vertical 

magnetic elevator embodying the principles of the inven 
tion; ’ 

FIG. 2 is a top view of the magnetic elevator of FIG. 
1, showing containers moving from the belt and onto the 
rotating disc of the output means; 

FIG. 3 is a fragmentary enlarged perspective view of 
the input feed shown in FIG. 1 but positioned at the op 
posite side of the conveyor with portions thereof removed 
for purposes of illustration; 

FIG. 4 is an enlarged fragmentary sectional view of 
the input feed positioned as in FIG. 3 and showing the 
containers in position as they are presented to the con 
veyor belt for travel thereon; 

FIG. 5 is an elevational partially sectional view of a 
vertical magnetic elevator having a modified output means 
and a slightly dilferent frame shape than the vertical ele 
vator of FIG. 1; 

FIG. 6 is an enlarged sectional view taken on the plane 
of line 6—-6 in FIG. 5, rotated 90°, viewed in the direc 
tion indicated, and showing the association of the belt 
with the magnetic means; and 

FIG. 7 is a fragmentary elevational side view of a 
forty-?ve degree elevator with portions cut away for 
facility of illustration. 

Description of the preferred embodiment 

Referring now to FIGS. 1 and 2 of the drawings, the 
reference numeral 10 indicates generally an upward mag 
netic elevator for conveying magnetic sensitive cans or 
containers 12 from an input feed indicated generally by 
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4 
the reference numeral 14, along an upwardly extending 
path, and ?nally to an output means indicated generally 
by the reference numeral 16 positioned at the upper end 
of the elevator. In FIG. 5 an alternate type output means 
indicated by the reference numeral 16' is illustrated and 
will be further referred to later in the description. Since 
the conveyor 10 illustrated in the drawings has many 
parts similar to the conveyor disclosed in my US. Patent 
3,272,313, only so much thereof as is necessary for an 
understanding of the subject invention will be described. 
The conveyor 10‘ comprises an elongated frame 18 

mounted on a supporting base 19. The frame 18 includes a 
lower section 20 and an upper section 22. The lower sec 
tion 20 comprises a pair of spaced apart substantially 
rectangular side walls 24, 26. The upper section 22 com 
prises a pair of spaced upper side walls 28, 30 disposed 
above the lower side walls 24, 26 in end-to-end relation 
ship. The upper side walls 28, 30 are wider than the lower 
side walls, the purpose of which will become apparent as 
the description proceeds. 
A front ?ange 32 is bent inward at right angles from 

the front edge of the lower and upper side walls, 24, 26, 
28, 30 (FIG. 1). ‘Similarly, a top ?ange 34 (FIG. 2) is 
bent inward at right angles from the top edge 36 of each 
of the upper side walls 28, 30. 
A pair of rectangular mounting plates 37, 37' having 

slots 38 therein (FIG. 3) are rigidly attached respectively 
to the front edge of the side walls 24 and 26 at the lower 
section 20 of the frame and extend perpendicularly out 
ward therefrom. The input means 14 is secured to the 
plates 37, 37’. The level of the input means above the base 
19 may be varied along the length of the slots 38. 

Referring now speci?cally to FIG. 5, it will be seen 
that a main rotating drum 40 is positioned in the upper 
section 22 of the frame adjacent the rear end of the eleva 
tor. Drum 40 is supported on a main drive shaft 42. The 
drive shaft 42 of the drum 40 is driven by a drive motor 
43. A speed reducer 44 may be coupled between the drive 
motor and the drum 40 by drive belts 45, 46; thereby 
affording means for controlling and adjusting the rotation 
al speed of the drum 40. The drive motor 43 and speed re 
ducer 44 may be supported on the outside of the eleva 
tor frame by bracket members 47 (FIGS. 1 and 5). 
An idler drum 48 (FIG. 5) is supported on an idler 

shaft 50 rotatably mounted in the lower section 20 of the 
frame adjacent the front end of the elevator. The idler 
drum 40 is positioned below the input feed 14. 
An endless conveyor belt indicated generally by the 

reference numeral ‘54 is supported within the frame 18 and 
_ revolves through substantially the entire length thereof. 
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An upper portion of the belt is disposed about the upper 
main drum 40. A lower portion of the belt is disposed 
about the lower idler drum 48. The main drum 40 drives 
the entire belt. 
The container transporting section of the belt 54 which 

extends from the input feed 14 to the output means 16 
(FIGS. 1 and 2) or 16’ (FIG. 5) comprises an upward 
extending portion 56, an arcuate portion 58 (which is 
popularly identi?ed as the “hump of the belt"), and a sub~ 
stantially horizontal segment 60 near the top of the ele 
vator. 
The belt 54 is disposed between the ?anges 32, 34. 

(FIGS. 1, 2, 3, 4 and 6.) The edges ‘61, 61' of the belt are 
adjacent the side flanges 32 while the belt is rising and 
adjacent the ?anges 34 While the belt is moving horizon 
tally toward the output means. 
As shown in FIG. 5, the descending portion, indicated 

generally by the reference numeral 62, of the conveyor 
belt 54 is disposed inside the frame 18. A pair of spaced 
apart upper idler pulleys 63, 64 are journalled on the 
upper section 22 of the frame 18 and support the upper 
part of the descending portion 62 of the conveyor belt 54. 
The idler pulley 63 is positioned inward from the main 
drum 40 and above the lower arcuate surface thereof 
Thus, as shown, roller 63 cooperates with the main drum 
and braces the belt. 
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A lower idler pulley 65 is rotatably mounted on the 
lower section 20 of the ‘frame at a point above the idler 
drum 48. A belt tensioner indicated generally by the refer 
ence numeral 68 is disposed adjacent the lower pulley 
65. ‘The belt tensioner 68 comprises a roller member 69 
positioned on a portion of the descending belt. A control 
means 69' is associated with the roller member 69 for 
varying the level of the same and is accessible from the 
outside of the frame. Thus, the lower the level of the 
roller member 69, the less slack there is in the belt. 
A magnetic means indicated generally by the reference 

numeral 70 (see FIG. 5) is associated with the frame 18 
and positioned at the back of the conveyor belt (see FIG. 
6). The magnetic means comprises an elongated bar com 
posed of an integrally formed straight section 71 and an 
arcuate section 72. Adjacent the outermost end of the 
arcuate section 71 are a pair of horizontally spaced apart 
magnetic strip members 73, 74. The magnetic strip mem 
ber 73 is also spaced from the outer edge of the arcuate 
magnetic section 72. 
As may be seen from FIGS. 5 and 6, the rising portion 

of the belt 54 is supported by the magnetic means 70 until 
reaching the upper main drum 40. Thus, upon making 
the proper adjustment of the belt tensioning means 68, the 
upward extending portion 56 of the belt and the arcuate 
part 58 thereof conform Or assume precisely the outer 
form of the elongated magnetic section 71 and the arcuate 
magnetic section 72. Moreover, it should be speci?cally 
noted that the position of the output drum 40 with respect 
to the magnetic means 70 provides sut?cient support to 
form the substantially horizontal belt portion 60. 
The input feed 14 is positioned at the lower end of 

the frame and disposed laterally with respect to the front 
side of the belt 54. The input feed 14 de?nes a downward 
pathway 75 from an input point 75' into a cradle 76 posi 
tioned at the front of the belt. Thus, as may be seen par 
ticularly in FIG. 4, the cylindrical portion of the contain 
ers roll downward from the input point 75' into the cradle 
76, where the ?at end surfaces of the containers are at 
tracted to the front of the belt in response to the magnetic 
?eld of the magnetic section 71 (FIGS. 5 and 6). In FIG. 
1, the input feed is laterally positioned so that the cou 
tainers pass over the edge 61 t0 the front of the belt, 
whereas in FIGS. 3 and 4 the input feed is positioned so 
that the containers pass over the edge 61’ to the front 
of the belt. 
As speci?cally shown in FIGS. 3 and 4, the input means 

14 includes a laterally extending inner side plate 77 having 
an inner end 77' disposed over the portion of the edge 
of the belt adjacent the input pathway 75. Thus, the inner 
end 77 ' protects the edge of the belt from damage as the 
containers roll downward within pathway 75 from the 
input point 75' into the cradle 76. 
Turning now to FIGS. 1 and 2, the output means 16 

will be described. The output means 16 comprises a rotat 
ing disc or platform member 88‘ laterally disposed out 
ward from the edge 61 of the belt 54 and mounted on a 
drive shaft 89 driven by a motor means (not shown). 
A pair of spaced gate rails indicated generally by the 

reference numerals 90, 90’ guide the containers 12 off the 
edge 61 of the belt and onto the rotating disc 88. The gate 
rails 90, 90' further guide the containers while on the disc 
to an output point 91. 
The gate rails 90, 90’ comprise an outlet guide part 

92, 92’ and a side support part 93, 93'. The outlet guide 
part 92 extends transversely and angularly across the belt 
from the edge 61' to the edge 61 toward the direction of 
of the belt movement. The outlet guide part 92’ extends 
angularly outward from edge 61 and parallel with the 
guide part 92. The guide part 92 blocks the containers 
from continuing further on the belt and causes the same 
to slide on the belt between the guide portions 92, 92' 
and ?nally off the belt and onto the revolving dics 88. 
The disc 88 rotates and carries the containers to the out 
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6 
put point 91. The outer ends of the guide parts 92, 92' 
are ‘bent to afford side support for the containers while 
the same are on the disc. 
The side support parts 93, 93' of the gates 90, 90' are ‘ 

positioned above the edges 61, 61' respectively. Substan 
tially U shaped brackets 94 secure the side support parts 
93, 93' to the ?anges 34 at the top of the frame. Thus 
support parts 93, 93' afford support for the containers in 
the event the same move to the edge of the belt when 
separating from attraction with the magnetic means .70 
or after initially contacting the guide part 92. Each gate 
rail 90 or 90' may comprise a single bar or a plurality 
of vertically spaced bars. The U brackets 94 are slotted 
along the sides and afford adjustment means for varying 
the positioning of the gate rails 90, 90’ above the belt. 
Thus, the gates 90, 90" may be adjusted to accommodate 
the various sizes and shapes of containers transported 
by the elevator. 
The gate rails, 90, 90’ and the disc member 88 are 

removably associated with the frame. Therefore, the con 
tainer output means 16 may be positioned laterally opt 
ward anywhere along the length of the horizontal belt 
portion 60. Thus, to move the output means 16 closer 
to the front of the elevator merely requires the reposi 
tioning of the gate rails 90‘, 90" and the disc member 88 
inward from the position shown in FIGS. 1 and 2. How 
ever, to move the output means 16 further from the 
front of the elevator requires the replacement of the upper 
side walls 28, 30 with wider upper side walls. Thus, the 
drum 40 may be re-mounted further to the rear of the 
elevator, thereby increasing the length of the horizontal 
portion 60 of the belt 54. Then, the gate rails 90, 90' 
and the disc member 88 are repositioned to a more rear 
ward point. 

Moreover, the removability of the gate rails and the 
disc member enable the output means 16 to be disposed 
laterally outward from either edge of the horizontal por 
tion of the belt. Thus, by simply varying the position of 
the gate rails and disc member separate output points 
may ‘be used for various sized containers or for con 
tainers having different contents. 

Referring now to FIG. 5, it will be seen that the al 
ternate output means 16' comprises an output plate 95 
spaced horizontally outward from the transitional point 
where the belt 54 begins to descend while being revolved 
by the main drive drum 40‘. Thus, the forward momentum 
of the containers causes the same to move olf the belt 
and onto the output plate 95. 

Still referring to FIG. 5, it will be seen that a pair of 
spaced apart side rails, 96, 96' are positioned spaced but 
adjacent respectively the edges 61, 61’ of the belt and 
extend from the input feed 14 to the output means 16. 
A top support rail 97 may be disposed above the con 
tainer at a point spaced above the side rails 95, 95'- and 
intermediate from the edges 61, 61' of the belt. A plu 
rality of substantially U type brackets 98 may be secured 
to the rails 95, 95' and 96 and secured at their outer 
ends to ?anges 32 at the front of the conveyor and to 
?anges 34 at the top of the conveyor; thus maintaining 
the side and top rails securely in place. Note, that the 
side rails 96, 96' and top rail 97 conform to the curva 
ture of the belt 54 and the magnetic means 70. 

FIG. 7 illustrates another embodiment of the inven— 
tion with similar parts indicated by like numerals with 
the added suffix a. The upward extending portion of the 
elevator 10a is positioned at approximately forty-?ve de 
grees (45°). Moreover, note that the arcuate magnetic 
section 72a of the magnetic means 70 has less curvature 
than the vertical elevator 10 of FIGS. 1 and 5. Since the 
containers 12a transported on the belt 54a are inclined 
with respect to the ground, less magnetic force is required 
to maintain a secure attraction with the belt in compari 
son with the vertical elevator 10. However, elevator 
height is sacri?ced in order to be able to use less magnetic 
material. 
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Turning now to FIGS. 1, 2, 4 and S, the operation of 

the elevator will be explained in detail. The containers 
12 are fed into the input means 14 at point 75' and roll 
downward through input pathway 75 and into the cradle 
76. When the container is in the cradle, one of the ?at 
ends thereof ‘faces the front of the belt in an opposed 
relationship withthe magnetic section 71 of the magnetic 
means 70. The magnetic means attracts the containers 
to the belt 54 for upward travel thereon. 
The moving belt 54 carries the containers upward and 

over the hump of the belt of the elevator 10. The con 
tainers move smoothly over the hump and the ?at end 
of the containers maintain at all times a secure contact 
with the belt. Due to continuity of the magnetic means 
70, even slight slippage of the containers is avoided. 
After the containers have travelled ‘beyond the hump and 
are moving in a horizontal direction toward the output 
means 16 (in FIG. 1) or 16' (in FIG. 5), the spacing 
between the outer vend of the arcuate portion 72 of the 
magnetic means and the magnetic strip 73 and the spacing 
between the magnetic strips 73, 74 gradually reduce the 
magnetic attraction. However, note in FIG. 5 that the 
magnetic ?eld is reduced only after the containers are 
moving on the belt in their upright or stable positions. 

Referring again to FIGS. 1 and 2, the moving contain 
ers are guided or nudged off the moving belt on to the 
rotating disc 88 by the gates 90, 90' and ?nally removed 
from the elevator at point 91 in an upright and stable 
position. Turning to FIG. 5, the forward momentum of 
the containers move the same 011 the belt and on to the 
output plate 94 of the alternate output means 16'. 

Thus, the containers are transported from the input 
feed to the output means without the containers at any 
time rolling or bouncing over the conveyor belt. More 
over, the containers are removed from the belt without 
contacting one another. 
From the foregoing description and drawings, it should 

be apparent that a novel magnetic conveyor has been 
described which accomplishes the aforestated objects in 
an efficient and simpli?ed manner. By providing a mag 
netic means which extends continuously from the input 
feed to a point beyond the hump of the belt, the contain 
ers are at all times in positive contact with the belt. 

Moreover, since the rotating drum is positioned to the 
rear of the front of the belt instead of at the hump of 
the belt, a rotating magnetic drum shell which was re 
quired to be spaced from the upward extending magnetic 
means is no longer necessary. Hence, the containers trans 
ported on elevator 10 are not transferred over a dead 
area prior to being carried over the hump. 

It is believed that my invention, its mode of construc 
tion and assembly, and many of its advantages should be 
readily understood from the foregoing without further 
description, and it should also be manifest that while a 

8 
preferred embodiment of the invention has been shown 
and described for illustrative purposes, the structural de 
tails are nevertheless capable of wide variation within the 
purview of my invention as defined in the appended 
claim. 
What I claim and desire to secure by Letters Patent 

of the United States is: 
1. In an elevator for conveying magnetic sensitive con 

tainers including an elongated frame with an upper and 
lower end, an endless conveyor belt having a rising por 
tion preceding a hump portion, an input means associated 
with the lower part of said rising portion of the belt for 
presenting containers to the front side thereof, an output 
means associated with the upper end of the frame for 
receiving the containers from the belt after the same have 
passed ‘over the hump portion, a magnetic plate means dis 
posed behind the belt and extending continuously from 
said input means to at least a point adjacent the end 
of said hump portion of the belt, said magnetic means 
attracting and maintaining such containers in contact with 
the rising and hump portions of the belt, said conveyor 
belt including a horizontal portion, said horizontal por 
tion extending from the hump portion of the belt to a 
point at least adjacent the output means, said arcuate 
magnetic section attracting said containers to the belt 
until the same have been transported to substantially 
the trailing end of the horizontal portion of the belt, 
said magnetic means comprising an elongated straight 
section to maintain the containers in contact with the 
rising portion of the belt and an arcuate section to 
maintain the containers in contact with the hump portion 
of the belt, said rising and hump portions of the belt 
contacting said magnetic means and thereby conforming 
to the contour of the same, the herein improvement 

3 comprising: 
at least one magnetic strip member spaced to the rear 

of the outer end of the arcuate magnetic section, 
said strip member being disposed beneath the hori 
zontal portion of the belt, the spacing allowing the 
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40 container to slip relative to the belt to a lower speed 
of advancement after the same have passed over the 
hump. 
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