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Patented Aug. 25, 1953 2,650,092 

UNITED STATES PATENT OFFICE 
MAGNETIC SEPARATOR FOR SHEET 

FEEDING APPARATUS 
Lloyd w. Wall, Oaklawn, III., assignor to Caspers 
Tin Plate Company, Chicago, Ill., a corporation 
of linois 

Application November 23, 1948, serial No. 61,643 

This invention relates to apparatus for Suc 
cessively feeding metal sheets from a stack and 
includes an arrangement of permanent magnets 
to insure feeding of a single sheet at a time. 

Specifically, the invention deals with a perma 
nent magnet separator for stacked metal sheets 
and an automatic stack lifting device coacting 
with the separator to maintain the top sheet of 
the stack at... a desired level irrespective of the 
degree of deflection of the top sheets in the stack 
under. the influence of the magnetic field in 
duced by the magnets. - - - - 

In accordance with this invention, a sheet 
metal feeding machine with an elevator for a 
stack of metal sheets is equipped with perma 
nent magnets to act on the rear end and sides 
of the top metal sheets in a stack of sheets be 
ing acted upon by the machine. These perma 
nent magnets are so mounted that they will be 
deflected by the stack of sheets in the event of 
misalignment, ... thereby insuring against dam 
age of the sheets. The magnets induce magnetic 
fields in the upper sheets of the stack and are 
arranged so that the induced fields. Will have 
the same polarity in the corresponding -areas of 
adjacent sheets, thereby causing these sheets 
to separate from each other. This separation is 
most pronounced at the sides of the sheets and 
at the outer ends of the rear ends of the sheets 
So... that the central portions of the rear ends of 
the sheets will be in Substantial contact. : An 
elevator control unit is mounted to act on the 
substantially non-deflected portion of the top 
sheet in the stack. So that the stacks will not 
be raised under the influence of the separated 
portions of the sheets. Vacuum operated suc 
tion cups, deliver the successive top sheets of 
the stack to mechanism which forwards the 
sheets out of the front end of the machine. AS 
the sheets are removed from the Stack, the ele 
vator actuator descends to control a lifting 
mechanism. Which Will, raise the elevator for 
maintaining the upper sheets of the Stack With 
in the magnetic fields induced by the permanent 
magnets and in a position so that the top sheet 
of the stack will be properly gripped by the suc 
tion cups. - - - 

It is, then, an object of this invention to pro 
vide a sheet metal feeder for successively : de 
livering metal sheets from a stack while main 
taining the top sheets of the stack in a sepa 
rated condition to insure against a multiple 
sheet feed. . . 
A further object of this invention is to pro 

vide an arrangement of permanent magnets on 
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a sheet metal feeder which will separate the top 
sheets of a stack in the feeder and will cooper 
ate With an elevator mechanism to maintain a 
desired level for the top sheets of the stackir 
respective of variations in deflection of the sheets 
by the magnetic fields induced therein. ... 
Another object of the invention is to provide 

an arrangement of permanent magnets around 
the rear end and sides of a stack of sheets in 
a sheet delivery machine for deflecting the sides 
and rear ends of the top sheets in the stack 
While maintaining the central portions of these 
top sheets in contact to retain the true top level 
Of the stack. 
A further object of the invention is to provide 

a magnet assembly for a sheet metal feeder. 
Wherein the magnets are deflected to accom 
modate misalignments in successive stacks of 
sheet material supplied to the feeder. 
A still further object of the invention is to 

provide a magnetic separator for a sheet metal 
feeder which coacts with a vacuum lifting de 
Vice and a stack-elevating mechanism without 
interfering with the efficient operation of these 
parts of the machine. · ... - . ." 
A Specific object of the invention is to º pro 

Vide an electrically actuated elevator mecha- : 
nism for a sheet feeder machine which is not 
influenced by magnetic separation of the sheets. 
A still further specific object of the invention 

is to provide a magnetic separator for a sheet 
metal feeder which does not require a source 
of power and which is sufficiently compact to 
be readily installed without rearrangement of 
parts of the feeder machine. 
Other and further objects of the invention - 

will be apparent to those skilled in the art from 
the following detailed description of the annexed: 
sheets of drawings which, by way of a preferred 
example only, illustrate one. embodiment of the 
invention. 
On the drawings: . . . . . . : - ". 
Figure 1 is a rear end elevational view of the 

metal sheet feeder machine of this invention equipped with the permanent magnet separators 
of this invention. . 

Figure 2 is a fragmentary view of a portion of 
the rear end of the machine of Figure 1 illustrat 
ing the manner in which the permanent magnet 
mountings permit deflection of the magnet in the 
event of misalignment between the stack of metal 
sheets and the magnet. . . . . . . . ... 
"...Figure. 3 is a top plan view of the machine of 
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Figure 4 is a side elevational view of the ma 
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chine of Figure 1, illustrating the right side of the 
machine as viewed from Figures 1 and 3. 

Figure 5 is a fragmentary cross-sectional View, 
with parts in side elevation, and with the stack of 
metal sheets omitted, taken along the line W-V 
of Figure 1. 

Figure 6 is an enlarged fragmentary view of a 
part of the machine viewed along the line WI-VI 
of Figure 3. 
Figure 7 is a detail view, with parts broken a Way, 

of a portion of the machine viewed along the line 
VII-VII of Figure 3. 

Figure 8 is a top plan view of one of the side 
magnet mountings of the machine. 

Figure 9 is a transverse cross-sectional view 
taken along the line IX—IX of Figure 8. 

Figure 10 is an isometric view of one of the mag 
net mountings for the rear end of the machine. 

Figure 11 is a diagrammatic perspective view 
illustrating the manner in which the permanent 
magnets induce magnetic fields in the top sheets 
of the Stack to effect separation of the sheets. 
AS ShoWn. On the dra WingS: 
The machine O of Figures 1 to 5 includes 

framework straddling a space 2 adapted to 
receive a Stack Of netal. Sheets as Will be more 
fully hereinafter described. The frame has 
bearingS On the upper end thereof rotatably car 
rying shafts 3, 3 on both sides of the machine. 
Each shaft f3 has a pair of chain sprockets 4, : 
4 fixed thereto and receiving chains 5 in link 
engaging relation around the upper halves there 
Of. Four chains 5 are thus provided and these 
chains Support an elevator platform composed 
of Slings 6 disposed in the space 2. A trans 
verse shaft has worms 8 on the ends thereof 
meshing with Worm gears 9 on the shafts 3, 
3 to drive these shafts. A main drive shaft 2G 
(Figure 4) is connected through bevel gears 2 
With a power input shaft 22 carrying a gear 23 
that meshes with a gear 24 on a transverse drive 
shaft 25 (Figure 1). A second gear 26 on the 
shaft 22 meshes with a gear 27 on a stub shaft 
28 at the right hand end of the machine as viewed 
in Figure 1, and this shaft 28 drives a pulley 29 
Which actuates a, belt 30 (Figure 4) for driving 
a roller shaft 3 which actuates belts 32 to ad 
vance sheets out of the machine. A link 33, best 
Shown in Figures 1 and 6, is pivotally connected 
to the gear 26 to be reciprocated thereby for 
rocking a pawl carriage 34 on the worm shaft 
f. The carriage 34 has a pawl 35 thereon adapt 
ed to engage a ratchet 36 secured to the shaft 

for rotating the shaft whenever a solenoid 37 
On the carriage S4 is energized to depress its : 
plunger 38 against pressure of the spring 39 for 
rotating a pawl Support 40 relative to the car 
riage 34 So that the pawl will engage the ratchet 
teeth. When the worm shaft T is driven, the 
elevator shafts 3 are rotated for raising the 
elevator platform 6. 
The drive shaft 25, as shown in Figure 1, has 

an eccentric 4 thereon which swings an arm 42 
on a forwarder shaft 43. This forwarder shaft 
43, as shown in Figure 1, has brackets 44 mount 
ed thereon and carrying suction cup housings 45. 
These housings are swung through an arc when 
the shaft 43 is oscillated. AS Shown in Figure 5, 
a suction tube 46 projects from the lower end 
of the housing 45 and a rubber suction cup 47 is 
mounted on the botton of the tube. A Spring 
loaded piston (not shown) in the housing 45 
raises and lowers the tube 46 and is actuated by 
vacuum. A vacuum hose 48 evacuates the tube 
and suction cup and controls the piston in the 
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housing 45. A shaft 49, driven from the drive 
shaft 25, drives a sprocket chain 50 to actuate 
a vacuum pump (not shown) for the vacuum 
hoses 48. 
As best shown in Figure 3, the frame has 

horizontal pins 5 at the rear end thereof pro 
jecting into the Space 2 straddled by the frame 
and supporting the front ends of rods 52 paral 
leling the sides of the frame and Secured at their 
rear ends to brackets 53 which also carry the 
forwarder shaft 43. A bar 54 transversely spans 
the rear end of the space 2 and has adjustable 
clamps 55 on the ends thereof Supported on the 
rods 52. This bar 54 is thus adjustable forward 
ly and rearwardly on the rods 52. 
Clamping brackets 56 on the bar 54 carry bars 

57 which extend forwardly in the Space 2 to 
straddle the sides of a stack of sheets on the ele 
wator platform or slings 6. The bars 57 have 
clamping brackets 58 adjustably mounted there 
on and these brackets have depending lugs 58a. 
straddled by ears 59a of a magnet carrier 59. 
Pivot pin 58b extends through the lug and ears 
to pivotally suspend the carrier 59 on the brack 
ets 58. The carrier 59, as best shown in Fig 
Lires 8 and 9, has an elongated angle bar men 
ber 59b on which three semi-cylindrical or U 
Shaped permanent magnets 60 are mounted. 
These magnets 60 each have boss portions 60a, 
at their sides receiving mounting bolts 6f there 
through. These mounting bolts 6 are threaded 
into the angle bar 59b to support the magnets 
in Spaced side by Side relation along the length 
Of the bar. A non-magnetic shield 62 composed 

s of sheet metal, Such as braSS or the like, is inter 
posed between the magnets and the bar 59b and 
is held on the bar by the magnet mounting bolts 
6. This shield has a front wall 62a, best shown 
in Figure 9, overlying the open front faces of the 
magnets 60 and converging toward the rear wall 
62b thereof along a smoothly curved or rounded 
lower end portion. The shape of the shield is 
Such that when a stack of metal sheets 63 on a 
skid 64 is deposited on the slings 16 of the elle 
Vator in misaligned position, and the elevator is 
then raised to move the stack to its operating 
level, the rounded end of the shield will ride 
Over the Side edges of the sheets to tilt the mag 
net aSSembly about the pivot pin. 58b to an out 
of the Way position, thereby preventing damage 
of the assembly and the edges of the sheets. The 
Stack can then either be quickly aligned on the 
elevator, or the magnet units can be shifted by 
Sliding the clamps 56 on their support bar 54. 
Likewise, the clamps 58 can be adjusted on their 
Support bars 57. The tilted position assumed by 
a side magnet assembly when the stacks are mis 
aligned is illustrated in Figure2. 
Adjustable clamps 65 are mounted on the bar 

54 between the brackets 56. These ciamps 65 
have brackets 66 thereon carrying cylinders 67 
for a rear end Set of Suction cups 68 to pick 
up the Outer sides of the rear end of the top 
Sheet on the Stack 63. Each suction cup E8 is 
evacuated through a tube 69 slidable in the cylin 
der 85 and actuated by a vacuum and spring 
Controlled piston (not shown) to be raised and 
lowered for engaging the top sheet of the stack 
63 and for raising the sheet. The cylinders 67, 
unlike the front cylindel's 44, are not shifted 
during their sheet-lifting operation. The ar 
rangement of the Suction cups and cylinders is 
such that the suction cups will be pressed against 
the top sheet to firmly grip four spaced portions 
of the sheet, and the cups will then be raised. 
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to lift the top sheet, and the front cylinders 45. 
will then be tilted to throw the raised sheet for 
wardly as the vacuum is released, whereupon the 
forward edge of the sheet will be fed to the 
feed rollers 70 shown in Figure 4, while the belt 
32 will advance the sheet away from the space 
2. The rear vacuum cups 68 are evacuated 
from the same vacuum pump described above 
for the front vacuum cups 47 through a set of 
flexible hoses 72. 
The clamps 65 also have a pair of lugs. 65a. 

projecting rearwardly from their rear faces and 
slidably receiving rods 73 therethrough as best 
shown in Figure 10. These rods have collars 
74 thereon for resting on the lugs 65a to retain 
the rods in mounted relation on the clamp. 
Blocks 75 are secured to the lower ends of the 
rods 73 and receive a shield 76 of non-magnetic 
material thereagainst. Cooperating blocks. 
overlie the bars 5 with the rear Wall 6a of the 
shield therebetween. A single semi-cylindrical 
or U-shaped permanent magnet 8 with bosses 
8a at the sides thereof receives studs through 
the bosses thereof. These studs extend through 
the blocks 7 and are threaded into the blocks 
75 to anchor the shield and the magnet to the 
rods. The front wall 6b of the shield has a 
curved lower end similar to the front Wall 62d. 
of the Shield 62. 
As shown in Figure 2, when the rear end of 

the stack of sheets 63 is misaligned in the Space 
2, as the elevator 6 raises the stack, the curved 
wall 76th of the shield 76 will ride on the sheets 
to raise the rear magnet assembly, since the 
rods 3 are slidable in the lugs 65d thereby pre 
venting damage to the magnet assemblies and to 
the sheets. 
The bar 54 has another adjustable clamp 8 

thereon between the clamps 65. This clamp 80 
has a tubular housing 8 best shown in Figure 7 
slidably carrying a vertical rod 82, the lower end 
of which has a rounded head 83. A channel 
shaped strap 84 has top and bottom flanges 
Secured to the rod 82 above and below the hOUS 
ing 8 and a vertical side Wall equipped With 
a can 85 for actuating the plunger 86 of an 
adjacent electric Switch 8. As the rod 82 is 
raised in the housing 8 , the cam 85 permits 
the plunger 86 to move outwardly, thereby open 
ing the switch 87. However, as the rod 82 de 
scends, the cam 85 forces the plunger 86 in 
Wardly to close the switch. The switch. 8 
controls an electric circuit including the Solenoid 
37 for actuating the panel support 40. When 
this circuit is closed, the Solenoid 3 depresses 
the Spring 39 to the position shown in Figure 6, 
thereby rocking the pawl carrier 40 and causing 
the pawl 35 to engage the ratchet 36 whereupon 
the shaft will be driven as the gear 26 oscil 
lates the carriage 34. . When the shaft is 
driven, the worms on the ends thereof drive the 
elevator shafts 3 to raise the elevator. 
The clamp 80 is positioned, as shown in Figure 

1, so that the rounded end 83 of the rod 82 Will 
rest on the top sheet of the stack of sheets 63 at 
the longitudinal center of the stack adjacent the 
rear edge thereof as indicated in Figure 3. The 
clamp 80 is adjusted relative to the clamps 65, 
56, and 58, so that the portion of the stack acted 
on by the end 83 will represent the true solid 
height of the stack. Thus, while the magnet 60 
and 8 case the sides and Outer ends of the 
rear edges of the sheets in the stack 63 to spring 
apart, the arrangement is Such that the head 
83 acts on a solid portion of the stack where. 
the sheets have not been deflected or sprung 
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apart. In this manner, the switch is actuated 
by the true level of the solid stack and is only 
closed when this true level drops below a pre 
determined height, whereupon the circuit will 
be closed tO energize the Solenoid, and the elle 
vator will be raised to reclaim the original level 
for the top sheet of the stack. It should be 
noted that upward movement of the top sheet 
as it is removed from the stack by the suction 
Cups will not be impeded by the head 83 and 
this upward movement will have no effect in 
closing the Switch 87, even though the head is 
raised. The SWitch is Set to close only when 
the head drops below a predetermined level. 
The magnets 60 along the sides of the sheets 

are arranged SO that the adjacent portions there 
of are of the same polarity. As illustrated in 
Figure 3, the center magnet 60 of each assembly 
has its south pole adjacent the south pole of 
One end magnet and its north pole adjacent the 
north pole of the other end magnet. The mag 
net fluxes induced in the edges of the sheet 63 
thus: extend from the north to the south pole 
of each magnet as indicated by the dotted lines 
88. The magnetS 78 are Spaced quite far apart 
but nevertheless have the same poles thereof 
adjoining each other so that the magnetic flux 
89 induced in the rear edges of the sheets 63 
Will extend acroSS the poles of each magnet and 
not from one magnet to another. This ar 
rangement causes the sheets to spring apart as 
best shown in the diagrammatic view of Fig 
ure il. Wherein the magnetic fluxes 88 at the 
sides of the sheets will create superimposed 
charges of the Same polarity, causing the sheets 
to Spring apart along their sides forwardly from 
the rear end edges thereof. Likewise, the fiuxes 
89 induced in the rear edges of the sheets adja 
cent the Outer ends thereof will cause the plates to 
Spring apart at the outer ends of the rear edges. 
Because the sheets are quite thin and flexible, 
they will assume deformed or bowed positions 
With their longitudinal central portions at the 
rear end thereof being in firm Solid contact with 
the next Succeeding sheet so. that, as explained 
above, the head 83 of the switch actuator acts 
On the top sheet of a solid stack of sheets repre 
Senting the true height of the stack. As ex 
plained above, the magnets 60 and 78 are of 
the permanent type. They are preferably con 
posed of Alnico alloy and have a very high mag 
netic strength for their size and weight. There 
fore, Very Small magnets can be used and the 
adjustable Suspension arrangement in the space 
2 of the machine 0 is made feasible. 
From the above descriptions, it should therefore 

be understood that this invention provides a feed 
ing machine which will successively feed metal 
sheets off of the top of a stack of sheets by means 
of Suction cups and in which delivery of more 
than one sheet at a time is prevented by an ar 
rangement of. permanent magnets mounted adja 
cent the stack of sheets to cause the top sheets 
in the stack to spring apart due to induced mag 
netic fluxes. The machine of this invention in 
cludes an automagnetic stack elevator controlled 
by a gravity button which is so positioned relative 
to the magnets that it will always act on the top 
sheet of a solid portion of the stack even though 
the Outer edges of this sheet are raised from 
the stack. * – , × ?: , ??? 

It will, of course, be understood that various 
details of construction may be varied through a 
wide range without departing from the principles 
of this invention and it is, therefore, not the 
purpose to limit the patent granted hereon other 
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wise than necessitated by the scope of the ap 
pended claims. 

I claim as my invention: 
1. A magnetic separator for metal sheet feeders 

which comprises an assembly of permanent mag 
nets extending along and arranged to act on the 
edges of a stack of sheets in the feeder, each of 
said magnets having a non-magnetic defecting 
shield extending thereover and beneath the lower 
margins thereof, supports for said magnetS in 
cluding support bars spaced above and extending 
generally along the edges of the sheets of a stack 
of sheets and mounted for adjustable movement 
with respect to each other in accordance With 
the perimeter of the sheets of the stack of sheets, 
and vertically movable supports carrying Said 
magnets and mounted on said Support bars for 
adjustment therealong, said vertically movable 
supports mounting said magnets on said Support 
bars to accommodate said magnets to freely move 
vertically upon engagement of the top Surface of 
a misaligned sheet with said defecting shields. 

2. A magnetic separator for a metal sheet feed 
er machine having a support for a stack of metal 
sheets which comprises a magnetic carrier on 
said feeder machine, a plurality of magnet as 
semblies adjustably suspended from Said carrier 
to lie adjacent the edges of the upper sheets of 
a stack of metal sheets on the Support of the 
feeder machine, supports for the assemblies on 
the carrier accommodating free upWard nove 
ment of the assemblies and a non-magnetic shield 
extending over the magnet of each assembly and 
adapted to be engaged by a misaligned sheet Of 
a stack of sheets to move the associated magnet 
assembly with the engaged sheet on the sheet 
support of the feeder machine relative to the car 
rier without damaging the machine. 

3. A magnetic separator for a metal sheet feed 
er machine having a support for a stack of metal 
sheets which comprises a magnet carrier on Said 
feeder machine, a plurality of permanent mag 
net assemblies adjustably suspended from Said 
carrier to lie adjacent the edges of the upper 
sheets of a stack of metal sheets on the Support 
of the feeder machine, pivot supports for the aS 
semblies accommodating tilting of the assemblies 
to raised positions, and a non-magnetic shield 
over the magnet of each assembly having a 
rounded rocking bottom to tilt the assembly about 
its pivot when a misaligned sheet in the stack Of 
sheets is raised into engagement with Said rock 
ing bottom. 

4. A magnetic sheet separator for a metal sheet 
feeder comprising an open frame, a carrier 
mounted to extend across the open portion of 
said frame, a, plurality of brackets mounted On 
said frame and depending therefrom, a magnet 
carrier pivotally mounted on each of said brackets 
for pivotal movement about axes extending part 
allel to the edges of the sheets of the stack of 
sheets, permanent magnets carried by Said mag 
net carrier in side by side relation with like poles 
lying adjacent each other, each of Said permanent 
magnets having a non-magnetic shield extending 
along the poles thereof and depending therefrom 
and converging in a direction away from its poles 
to deflect said magnet about the pivot of Said car 
rier when a misaligned sheet of a stack of sheets 
is raised thereagainst. 

5. A magnetic sheet separator for a metal sheet 
feeder comprising an open frame, a bar mounted 
to extend along the open portion of Said frame 
and for adjustable movement therea croSS for 
alignment with one edge of the sheets, a pair of 
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8 
support bars extending perpendicularly to said 
bar and mounted thereon for adjustable nove 
ment with respect thereto for alignment With the 
side edges of the sheets, brackets adjustably 
mounted on said bars, means for holding Said 
brackets in position on said bars, a permanent 
magnet pivotally connected to each of said brack 
ets beneath said bars and depending therefrom, 
and magnetic shields extending along the for Ward 
and rear faces of said magnets to extend along the 
edges of the sheets, said Shields converging in di 
rections away from the side edges of the sheets to 
Ward their lower ends and forming deflecting 
shoes pivotally moving said magnets in an up 
ward direction upon engagement with a mis 
aligned sheet. 

6. A magnetic separator for a metal sheet 
feeder comprising an open frane, a Support bar 
mounted on Said frame at its ends and extend 
ing along the Open portion thereof, a pair of 
tranSVerse Support bars adjustably mounted on 
said Support bar for movement therealong and 
extending generally perpendicularly thereto, 
brackets adjustably mounted on said bars, means 
for holding Said bracketS in position on said bars, 
a permanent magnet pivotally connected to each 
of Said brackets and deparding therefron and 
being free for pivotal novernent about an axis 
parallel to the longitudinal axes of the respec 
tive bar, Said bars being adjustable to position 
Said magnets to extend along the edges of the 
sheet and said magnets being arranged with the 
like poles adjacent each other, to induce like 
magnetic fluxes in the edges of the sheets and 
Separate the sheets by repulsion, non-magnetic 
Shields extending along the faces of Said magnets 
adjacent the Sheets and depending therefrom 
and diverging from the sheets to form deflecting 
shoes pivotally moving the magnets in an upward 
direction upon engagement with an upwardly 
moving misaligned sheet. 

7. In a sheet feeder for a stack of metal sheets, 
an Open frame, an elevator carried by Said frame 
for raising a Stack of metal sheets along said 
frame, a Support bar extending along the open 
portion of Said frame and mounted thereon for 
adjustable movement with respect thereto, Spaced 
Support bars extending perpendicularly of said 
bar and mounted thereon for adjustable move 
ment therealOng, Said bars being spaced above 
the sheets on said elevator and being adjustable 
to extend along the sides and edges thereof, a 
plurality of permanent magnets Suspended from 
Said bars and mounted thereon for pivotal move 
ment With respect thereto about axes extending 
longitudinally thereof and having similar mag 
netic poles adjacent each other to separate ad 
iacent sheets by repulsion, and being freely mov 
able to pivot in an upWard direction upon en 
gagement by a misaligned sheet. 

8. In a sheet feeder for a stack of metal sheets, 
an open frame, an elevator carried by said frame 
for raising a Stack of retal sheets along said 
frame, a Support Structure adjustably mounted 
on said frame to extend within the open portion 
thereof and including a Support bar extending 
along the Open portion of Said frame, and spaced 
Support bars extending perpendicularly from 
Said bar, Said Support structure being spaced 
above the sheets on said elevator at all times and 
being adjustable into alignment with the side 
and edges thereof, and a plurality of sheet sepa 
rating magnets suspended from said bars and 
mounted for pivotal movement with respect 
thereto about axes extending longitudinally of 
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Said bars with similar magnetic poles adjacent References Cited in the file of this patent 
each other, to set up repulsion magnetic fields UNITED STATES PATENTS 
in the adjacent sheets, Said magnets having non 
magnetic shields extending along opposite sides Number Name Date 
thereof and depending therefrom to extend along 5 92 Foss ------------ June 11, ????: 
the edges of the sheet, with the bottom edges iii SLSS SLS LS LS S LSS S S ??? ? 
the di ing f he sides th f, adjacent s sv7 ve - v ana awu «w» m a ?? reof diverging from the sides thereof, adjace 2,474,141 Chatterton -------- June 21, 1949 the edges of Said sheets, and forming engaging 
Shoes pivoting Said magnets in an upward direc 
tion upon engagement by a misaligned sheet on 10 
Said elevator. 

LLOYD W. WALL. 


