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United States Patent Office 

3,032,745 
MACHINE AND AETHOS FOR RECLAMSNG TEN 
CANS AND THE LE TO BE MADE INT 
ALOYED ELEETS OF TEN AND METAL 

Frank Dziao, ió38 3rd Ave., Waterviei, N.Y. 
Filed are , 959, Ser. No. 87,244 

23 Cains. (Ci. 29-43) 

This invention has to do with the reclaiming of tinned 
metal waste pieces, such as discarded tin cans, tin piaie 
scrap, and the like, and to the transforming of Such pieces 
into a condition whereby both the tin and metal are re 
covered as an article in the form of a billet that is an alloy 
of the tin and metal constituting the same, and the pro 
vision of a machine, or apparatus, and a method for 
making and obtaining such an article is the principal ob 
ject of the invention. 

I am well aware of the fact that various methods and 
means have been employed for treating such waste ma 
terials, especially discarded tin cans, but, insofar as I am 
aware, these differ from what is herein disclosed and 
claimed. For example, tin cans have been crushed and 
flattened, or otherwise treated, by various means, whereby 
they could be subjected to a melting process in furnaces, 
but primarily to recover the more valuable tin which con 
prises a small part of the whole. In recovering the tin, 
the thin sheet metal or steel of tin cans is burned up be 
cause of the intense heat required and is otherwise lost 
in the form of slag, and too often such means and meth 
ods heretofore employed have proven to be uneconomical. 
It has long been felt that it would be a distinct improve 
ment if such waste products could be substantially re 
covered in their entirety in the form of an alloy of tin 
and steel, or otherwise, such as in articles in the form 
of billets for the many uses to which the same could be 
adapted, and this can now be accomplished by means of 
the present invention. 

Generally, therefore, it is an object of the present in 
vention to provide such a method for obtaining Such arti 
cles in an economical manner, and a machine for practic 
ing the same that is relatively economical of manufacture, 
simple, yet sturdy and durable of construction, that will 
operate with relative freedom from wear and tear or other 
mechanical difficulties, and is otherwise well suited to the 
purposes for which it is intended. 
More specifically, it is an object of the invention to 

provide a means for sitting such tin cans or the like trans 
versely thereof in one direction at interrupted intervals to 
hold them intact after the same have been compressed 
and reduced to relatively flat pieces, with means for Sev 
ering the pieces transversely of the slits to separate them 
into a plurality of substantially coarse particles, and means 
for substantially pulverizing the particles so that selected 
quantities thereof can be placed in containers and heated 
to the approximate fusion temperature of the tin and in 
cluded metal to alloy the same and provide billets thereof. 

It is also a specific object to provide a novel type of 
slitting mechanism for such pieces comprising two cylin 
drical rollers, each of which is provided with circularly 
arranged, spaced-apart slitting elements adapted to be 
interleaved with each other, each of the elements on One 
of said rollers forming a complete circle, and each of the 
elements on the other roller forming segments of a circle, 
the latter elements being spaced at intervals to form 
grooves along helical lines around such roller, in order 
that the pieces will be slitted transversely along spaced 
parallel lines at diagonally interrupted intervals to hold 
the pieces intact. 

Another specific object of the invention is to provide 
a novel type of pulverizing mechanism comprising a verti 
cally disposed cylindrical housing, with an elongated cy 
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lindrical roller having a plurality of closely spaced, paral 
lel, helically arranged cutting elements around its periph 
ery, and mounted to rotate coaxially of the housing, and 
a plurality of elongated, radially disposed, counter-cutting 
elements vertically mounted in the housing with their cut 
ting edges adjusted closely adjacent the helical biades sub 
stantially thoughout their lengths. 
A further specific object of the invention is the pro 

vision of means for separating coarse particles from the 
"fines' coming from the pulverizer and returning the same 
thereto likewise to be reduced to fines in order that only 
fines can be collected for alloying the same into billets 
as well as to keep the pulverizer in production during any 
lapse in the feeding of coarse particles. 
Other objects of the invention will in part be obvious 

and will in part appear hereinafter. 
The invention accordingly comprises the several steps 

and the relation of one or more of such steps with respect 
to each of the others, the apparatus embodying features 
of construction, combinations and arrangement of parts, 
adapted to effect such steps, and the article which possesses 
the characteristics, properties and relation of elements, 
all as exemplified in the detailed disclosure hereinafter 
Set forth and the scope of the application of which will 
be indicated in the claims. 
For a fuller understanding of the nature and objects of 

the invention, reference should be had to the following 
detailed description taken in connection with the accom 
panying drawings, in which: 

F.G. 1 is a perspective view of the upper portion of 
the machine, with parts broken away, iliustrating only 
such essentials as the compression mechanism, the slitting 
mechanism, and the severing mechanisms, in Stepped re 
lation; 

FIG. 2 is a perspective view of a fragmentary portion 
of a collecting conveyer and hopper for the coarse parti 
cles; 

FIG. 3 is a perspective view, with parts broken away 
and partly in section, of a preferred type of pulverizing 
mechanism; 

FIG. 4 is a sectional view, taken through the bottom 
of the pulverizer mechanism, as indicated along the lines 
4-4 of FIG. 5; 

FIG. 5 is a vertical sectional view of the bottom of the 
pulverizer, as indicated along the lines 5-5 of FIG. 4; 
FIG. 6 is a fragmentary detail sectional view of a por 

tion of the pulverizer, taken along the lines 6-6 of FIG. 
3, illustrating the blade adjustment means; 
FIG. 7 is a front elevational view of a re-routing con 

veyer for the coarse particles with the above described 
mechanisms depicted in more or less diagrammatic form 
in cooperative association therewith; 
FIG. 8 is a side elevational view of FIG. 7; 
FIG. 9 is a perspective view of one of the sitting 

rollers illustrating the helically arranged slitting elements 
with a particle removing comb associated therewith; 

FIG. 10 is an elevational view of a fragmentary end 
portion of FIG. 9 showing a flat work piece passing 
across the sitting elements; 

FIG. 11 is a sectional view similarly illustrating a 
work piece being passed between the severing rollers; 
FIG. 12 is an elevational view of metal collecting con 

tainers, one of which is partly broken away and in sec 
tion showing collected fines therein; 

FIG. 13 is an elevational view of such a container 
plugged at both ends, with a fragmentary portion re 
moved from the side wall showing the fines packed there 
in; and 

FIG. 14 is a perspective view of a billet comprising an 
alloy of tin and metal formed from the container of 
FIG. 13. 

Referring now more particularly to the drawings, the 
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method and machine will now be described and the op 
eration of the machine will become obvious as the de 
scription proceeds. 
The waste tinned metal pieces, whether they be in the 

form of tin plate scrap or discarded tin cans, are usual 
ly flatened by some means to a considerable extent be 
fore being fed into the machine. Such pieces are in 
dicated at 20 being fed into the machine by means of 
a conveyer belt 2 passing around an idler roller 22 ad 
jacent the final compression mechanism, indicated gen 
erally at 23. 
The compression mechanism includes two heavy, 

smooth face compression cylinders 24 and 25 disposed 
in vertical face-to-face alignment and rotate in upper 
and lower bearings on the side frames 26 of the machine. 
The upper roller 24 preferably is spring-loaded and ad 
justable by setscrews 27. Each cylinder at adjacent ends 
is provided with ring gears 28 and 29 that are meshed 
together to rotate the same. These are driven by a 
motor 36 having a gear reduction device 3 connected 
to the upper ring gear 28. 
The slitting mechanism is indicated generally at 32 and 

includes a conveyer belt 33 cooperatively associated with 
the compression mechanism and passes around two roll 
ers 34 and 35, likewise mounted in the side frames 26 
of the machine. One of these rollers has a gear 36 ad 
jacent the lower ring gear 29 and is driven therefrom 
through an idler gear 37 connecting the same. The 
compressed pieces 20 are carried by the conveyer belt 
into a hopper 38 overlying the bight of two sitting roll 
ers 39 and 48 so that the pieces 20 are vertically dropped 
therebetween. The first of these rollers has a plurality 
of spaced-apart, circular slitting elements or knives 41 
disposed around its periphery. The other roller 43 like 
wise has a plurality of slitting elements or knives 42 
adapted to be interleaved with the knives 42. It will be 
observed that the knives 4 form a complete circle around 
the periphery of the roller 39; but that each of the knives 
42 on the roller 40 forms segments of a circle the same 
being spaced apart at intervals to form grooves along 
helical lines 43 in order that the pieces 23 may be slitted 
transversely along parallel spaced lines at diagonally in 
terrupted intervals to hold such pieces intact, as indicated 
generally at 20' on the first piece shown coming through 
the slitting mechanism indicated generally at 32. Each 
of the rollers 39 and 40 are mounted to be rotated in 
the side frames 26 by a motor 44 through a gear re 
duction device 45, rotating intermeshed gears 46 and 47 
connected to shafts 48 and 49 on the rollers 39 and 40 
respectively. In order that no particles should cling be 
tween the spaced-apart knives, there are provided two 
combs 39 and 40' having a deflecting plate 50 there 
between to shunt the slitted pieces onto another conveyer 
belt 51 of a severing mechanism indicated generally at 
52 and now to be described. - . . . 

The severing mechanism, it will be observed, includes 
the conveyer belt 51 that is mounted to travel in a di 
rection normal to the direction of travel of the conveyer 
belts 21 and 33. The conveyer belt 5 is likewise mount 
ed in the frame of the machine around rollers 53 and 
54, the roller 53 having a driven shaft 55 journaled in 
the frame of the machine and driven by a motor 56. 
The slitted workpieces 20 are transmitted by the conveyer 
belt 51 in a direction at right angles to the slits 20’ and 
dropped vertically into a hopper 57 between the bight of 
two severing rollers 58 and 59. Both of these rollers 
are provided with spaced-apart severing elements or 
knives in all respects similar to the roller 39 and the 
knives 41 thereon which are likewise interleaved with 
each other and need no further description. The rollers 
58 and 59 are mounted to rotate on shafts 60 and 61 
journaled in the side frames of the machine to extend 
therethrough. On the shaft 65 is a drive gear 62 which 
is meshed with a driven gear 63 on the shaft 69. The 
shaft 61 is likewise rotated by a motor 56 through a 
sprocket 64 on the shaft 61 and a sprocket 65 on the 

O 

5 

20 

30 

4. As 

shaft 55 connected by a drive chain 66 to rotate the 
parts described in the direction shown by the arrows, as 
shown in FIG. 1. 

Since both the cutting rollers 58 and 59 have cutting 
knives or shears 67 that are circular and not interrupted 
by any helical grooves in either of such severing rollers, 
the slitted pieces 28 passing therebetween are completely 
severed into substantially coarse particles 63. The roll 
ers 58 and 59 are likewise provided with combs 58' and 
59' extending between the spaced-apart cutting knives 67 
to dislodge any particles clinging therebetween so that 
all of the particles 68 are removed to be deflected by 
the deflecting member 69 through an opening indicated 
generally at 70 to a hopper plate 71 forming part of the 
machine. - 

Underlying the opening 70 is a collecting conveyer belt, 
indicated generally at 72 (see FIG. 2). This belt has 
elongated cups or recesses 73 to collect the coarse particles 
of metal 68 so that the same do not spill over and will 
not vibrate from the conveyer 72. This beit is driven 
by a toothed or serrated type of roller 74 that is inter 
fitted with depressions on the inner travel of the conveyer 
formed by the elongated cups 73, such roller being 
mounted in the side frame of the machine on a shaft 
75 driven by a motor 76. 

Underlying the dump end of the cupped conveyor belt 
72 is a pitched hopper 77 to collect the particles 68 cen 
trally thereof by gravity and drop them through a frusto 
conical chute 78 against a cone deflector 79 where such 
particles are properly and evenly spread out into the pull 
verizing mechanism, indicated generally at 80. 
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The pulverizing mechanism comprises a vertically 
disposed cylindrical housing 8i and has coaxially mounted 
therein an elongated cylindrical roller 82 provided with 
a plurality of closely spaced, parallel, helically rounded 
cutting blades around its periphery, as indicated generally 
at 83. . . . . . . . . . . . . 

This cutting member or roller 82 is mounted to rotate 
on stud shafts 84 at opposite ends thereof, journaled in 
a C-shaped frame 85 extending above and below within 
the cylinder or housing 31. This frame has outwardly 
extending arms 86 carrying a vertically disposed motor 
87 which has a sprocket 88 on the motor drive shaft 89. 
Connected in driving relation with the sprocket 88 is a 
drive chain 90 which passes through an opening in the 
lower end of the housing 81 to a sprocket 91 on the 
lower stud shaft 84. The chain is suitably protected by 
a shield 92 against downwardly moving metal particles 
coming from the pulverizer. Overlying the chain in the 
bottom of the housing is a shutter having fixed arms 93 
and movable arms 94 that may be rotated manually by the 
lever 95 to open and close the bottom of the hopper. 

Within the housing 8i are a plurality of elongated 
sockets 96 and these are radially disposed therein to re 
ceive elongated cutting blades 97 whose cutting edges 
lie closely adjusted throughout the length of the helical 
cutting blades 83 of the cylindrical cutting roller 82. 
Such blades 97 are movable toward and away from the 
helical cutting blades 83 by any suitable adjustment 
means, such as upper and lower setscrews 98 terminating 
in a ball, and a socket in each blade 97, as indicated in 
dotted lines at 99 in FIG. 6. 
The coarse particles 68 that are piled up in the housing 

81 are finely comminuted to a substantially pulverized 
condition between the blades 83 and 97 and in this con 
dition are released through the shutter in the bottom of 
the housing 81 by manual manipulation of the arm 95. 
The finely comminuted particles in the form of fines 

pass through a truncated conical extension 100 func 
tioning as a hopper connected to the bottom of the 
housing but intermingled therewith will be a substantial 
portion of the coarse particles 68. It is desirable that 
only the fines be utilized for alloying purposes into bil 
lets or ingots and therefore it is essential that any escaped 
coarse particles be captured for the purpose of converting 
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them likewise into such fines. To this end there is pro 
vided an inclined conveyor i01, driven by a motor 101’ 
on shafts around rollers 82, having conveyor cups 02 
into which the intermingled fines and coarse particles are 
deposited from the hopper 180 under the housing 81. 
The mixed particles are carried to an elevation Substan 
tially above the pulverizer where they are dumped into 
a collecting hopper i03. At the top of this hopper is an 
inclined screen 164 of suitable mesh through which the 
fines will pass to be collected as shown in FIG. 8. The 
screen 134 is so inclined that the coarse particles which 
do not penetrate the same will roll therefrom into a con 
necting conveyer chute i85 by gravity although it will be 
understood that the screen it 4 or collecting hopper i85 
may be slightly vibrated to bring this about. The con 
veyor chute is downwardly pitched at a sufficient angie 
so that the coarse particles 68 will be downwardly car 
ried by gravity along this chute which is connected at its 
lower end with the connecting hopper 77 whereby the 
escaped and recaptured coarse particles are again Sub 
jected to the pulverizing mechanism 80 until they too can 
be collected as fines, as shown at 106 in the collecting 
hopper i03. 
The bottom of the hopper 83 is provided with a con 

trol valve 107 to be opened or closed as desired so that 
the fines may be deposited into suitable containers it8 
as shown in FIG. 12. These containers may take any 
desired form. They may be containers especially made 
for the purpose so that they can be closed at their tops 
with the fines packed therein; or, they may comprise ordi 
nary sections of pipe having a plugged bottom io9 and 
a plugged top 1i0, as shown in FIG. 13. 
Such containers are then subjected to heat treatment 

aproximating the fusion temperature of the tin and metal 
contained therein as well as the metal of the container and 
such temperature is in the neighborhood of 2200 F. 
After a suitable heating period when the containers and 
contents become sufficiently soft or malleable and the 
entire mass has been fused, the same may be worked into 
ingots or billets in any desirable manner, Such as by 
rolling, hammering, or the like, to provide an article such 
as that shown in FiG. 14. Such an alloy of tin and metal, 
or steel, has numerous uses in industry and what Was 
once a scrap pile from which at times only the tin Was 
recovered at great expense while the steel was burned 
up, now has been made into a useful article of manu 
facture. 

It will thus be seen that the objects hereinbefore set 
forth may readily and efficiently be obtained and since 
certain changes may be made in carrying out the above 
method and in the article, and modifications effected in 
the apparatus for practicing the principle thereof, with 
out departing from the scope of the invention, it is in 
tended that all matter contained in the above descrip 
tion or shown in the accompanying drawings shall be in 
terpreted as illustrative and not in a limiting Sense. 

It is also to be understood that the following claims 
are intended to cover all of the generic and specific fea 
tures of the invention herein described, and all state 
ments of the scope of the invention which, as a matter 
of language, might be said to fall therebetween. 

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

1. In a machine of the character described for re 
claiming tin cans, comprising means for slitting said cans 
transversely thereof in one direction at interrupted inter 
vals to hold then intact after the same have been con 
pressed and reduced to relatively flat pieces; means for 
severing said pieces transversely of said slits to separate 
the same into a plurality of substantially coarse particles; 
and means for substantially pulverizing said particles so 
that selected quantities thereof can be placed in containers 
and heated to the approximate fusion temperature of the 
tin and metal contained therein to alloy the same and 
provide billets thereof, all of the recited means being so 
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6 
cooperatively and correlatively, associated, arranged and 
constructed such that said tin cans are sitted transversely 
in one direction at interrupted intervals, said tin cans are 
severed transversely of said slits into a plurality of Sub 
stantially coarse particles and said coarse particles are 
pulverized. 

2. In a machine as defined in claim 1, and further 
characterized in that said slitting means comprises two 
opposed cylindrical rollers, one of which is provided with 
a plurality of spaced apart circular slitting knives secured 
around its periphery; and the other of which is provided 
with a plurality of spaced apart curved slitting knives, as 
well as separated from each other around their axes of rota 
tion, secured to its periphery, and interleaved with the 
knives on said first roller, whereby to slit said pieces at 
interrupted intervals. 

3. In a machine as defined in claim 1, and further char 
acterized in that said severing means comprises two op 
posed cylindrical rollers, each of which is provided with 
circular severing knives spaced from each other, and the 
knives of one roller being interleaved with the knives of 
the other roller, whereby to sever said slit pieces into 
coarse particles. 

4. In a machine as defined in claim 1, and further 
characterized in that said pulverizing means comprises a 
housing to receive said coarse particles, a roller having 
cutting blades disposed around its periphery mounted 
centrally of said housing, and radially disposed blades 
mounted in said housing with their cutting edges adjusted 
closely adjacent the cutting blade edges of said roller. 

5. In a machine for reclaiming tinned metal waste 
pieces, such as tin cans, tin plate scrap and the like, by 
transforming the same into finely comminuted material to 
be formed into alloyed billets containing tin and other 
metal such as steel, which comprises means for compressing 
and reducing said pieces to relatively flat form; means for 
slitting said pieces in one direction, at interrupted diagonal 
intervals transversely thereof, to maintain said pieces in 
substantially intact condition; means for severing said slit 
pieces in a transverse direction of said slits to separate 
the same into a plurality of substantially coarse particles; 
and means for reducing said particles into relatively finely 
comminuted, substantially pulverized particles to be 
alloyed into said billets, all of the recited means being so 
cooperatively and correlatively, associated, arranged and 
constructed such that said pieces are compressed and re 
duced to relatively flat form, said pieces in relatively flat 
form are slit in one direction at interrupted diagonal inter 
vals transversely thereof, said slitted pieces are severed 
in a transverse direction of said slits to separate the same 
into a plurality of substantially coarse particles and said 
coarse particles are reduced into relatively finely com 
minuted, substantially pulverized particles. 

6. In a machine for reclaiming tinned metal waste 
pieces, such as tin cans, tin plate scrap and the like, by 
transforming the same into finely comminuted material 
to be formed into alloyed billets containing tin and other 
metal, such as steel, which comprises means for com 
pressing and reducing said pieces to relatively flat form; 
means for slitting said pieces in one direction, at inter 
rupted diagonal intervals transversely thereof, to maintain 
said pieces in substantially intact condition; means for 
severing said slit pieces in a transverse direction of said 
slits to separate the same into a plurality of substantially 
coarse particles; means for reducing said particles into 
relatively finely comminuted, substantialiy pulverized 
particles to be alloyed into said billets; and delivery and re 
ceiving means cooperatively associated with each of the 
foregoing means and with each other to convey said pieces, 
while being slit, severed and transformed into coarse and 
fine particles, in a continuous path to be collected for 
alloying, all of the recited means being so cooperatively 
and correlatively, associated, arranged and constructed 
Such that said pieces are compressed and reduced to 
relatively flat form, said pieces in relatively flat form are 
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slit in one direction at interrupted diagonal intervals trans 
versely thereof, said slitted pieces are severed in a trans 
verse direction of said slits to separate the same into a 
plurality of substantially coarse particles, said coarse 
particles are reduced into relatively finely comminuted, 
substantially pulverized particles and sad pieces while 
being slit, severed and transformed into coarse and fine 
particles are delivered and received for compressing and 
reducing into flat form, delivered and received for slitting, 
delivered and received for severing, delivered and received 
for reducing into fine particles, in a continuous path. 

7. In a machine as defined in claim. 6, and further 
characterized in that said last named means includes a first conveyer and a hopper respectively to transmit and receive 
said flat pieces automatically to be fed by the latter into 
the slitting means; a second conveyor, disposed substan 
tially normal to said first conveyer, and a hopper respec 
tively to transmit and receive said slit pieces automatically 
to be fed by the latter into the severing means to reduce 
said slit pieces into coarse particles; and a third conveyer, 
similarly disposed as the second conveyer, and a hopper 
respectively to transmit and receive said particles to 
be fed by the latter into the pulverizing means. 

8. In a machine for reclaiming tinned metal waste pieces, 
such as tin cans, tin plate scrap and the like, by trans 
forming the same into finely comminuted material to be 
formed into alloyed billets comprising tin and other 
metals, which comprises first means for compressing and 
reducing said pieces to relatively flat form; second means 
for slitting said pieces in one direction transversely, at 
interrupted diagonal intervals, to hold said pieces in sub 
stantially intact condition; third means for severing said 
slit pieces in a transverse directon to separate the same 
into a plurality of substantially coarse particles; fourth 
means for reducing the bulk of said particles into fines; 
and fifth means for separating the remaining coarse parti 
cles from the fines and returning the same to said 
fourth means likewise to be reduced to fines, whereby 
only fines can be collected for alloying the same into 
billets, all of the recited means being so cooperatively and 
correlatively, associated, arranged and constructed such 
that said pieces are compressed and reduced to relatively 
flat form, said pieces are slit in one direction transversely, 
at interrupted diagonal intervals, said slit pieces are 
severed in a transverse direction to separate the same into 
a plurality of substantially coarse particles, the bulk of 
said severed pieces are reduced into fine particles, the 
said coarse particles are separated from the said fine 
particles and returned to be reduced into fine particles. 

9. In a machine as defined in claim 8, and further 
characterized in that said first means comprises two smooth 
surfaced, relatively adjustable compression cylinders, re 
siliently mounted, each having meshed ring gears at ad 
jacent ends, motor driving means for rotating said rollers 
in opposite directions under pressure, and speed reduction 
means cooperatively connecting said motor with said ring 
gearS. 

10. In a machine as defined in claim 8, and further 
characterized in that said second means comprises two 
opposed cylindrical rollers, each provided with circular, 
spaced-apart slitting knives interleaved with each other, 
each of said knives on one of said rollers forming a com 
plete circle, and each of said knives on said other roller 
forming segments of a circle, the same being spaced at 
intervals along helical lines around said other roller. 

11. In a machine as defined in claim 8, and further 
characterized in that said fourth means comprises a verti 
cally disposed cylindrical housing; an elongated cylindrical 
roller having a plurality of closely spaced, parallel, helical 
ly arranged cutting blades around its periphery, mounted 
to rotate coaxially of said housing; and a plurality of 
elongated, radially disposed cutting blades vertically 
mounted in said housing with their cutting edges adjusted 
closely adjacent said helical blades substantially through 
out their lengths. 
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12. In a machine as defined in claim 8, and further 
characterized in that said third means comprises two 
cylindrical rollers, each of which is provided with circular 
severing knives spaced from each other, and the knives 
of the one roller being interleaved with the knives of the 
other roller, whereby to sever said slit pieces into coarse 
particles. 

13. In a machine as defined in claim 8, and further char 
acterized in that said fifth means includes a conveyer to 
collect said fines and coarse particles intermingled with 
each other as they come from said fourth means; means 
to separate said fines from said coarse particles; means 
to dispense said fines into containers for alloying the same; 
and means to return said coarse particles to said fourth 
means to be reduced into fines. 

14. In a machine according to claim 13, and wherein 
said fines separating means includes a fines screen, and 
said dispensing means includes a hopper, said screen be 
ing mounted in the top of said hopper. 

15. In a machine according to claim 13, and wherein 
said conveyor is inclined to project a substantial distance 
above said fourth means to dump Said fines and coarse 
particles onto a separator, and wherein said means for 
returning said coarse particles comprises a gravity slide 
conveyer connected at its top to said separator and at its 
bottom to said fourth means, whereby to receive said 
coarse particles and re-route the same to said fourth 
lea S. 

16. In a machine of the character described, the in 
provement comprising a slitting mechanism for flattened 
pieces of tinned sheet metal for the ultimate purpose of 
pulverizing and alloying the same into an alloyed product 
of tin and steel, said mechanism including two cylindrical 
rollers, each provided with circularly arranged, spaced 
apart slitting knives adapted to be interleaved with each . 
other, each of said knives on one of said rollers forming 

: a complete circle, and each of said knives on said other 
roller forming segments of a circle, the same being spaced 
at intervals to form grooves along helical lines around 
Said other roller, so cooperatively and correlatively, as 
sociated, arranged and constructed such that said pieces are 
slitted transversely along parallel spaced lines at diagonal 
ly interrupted intervals to hold said pieces intact. 

17. In a machine of the character described, the im 
provement comprising a mechanism for reducing coarse 
particles of tinned sheet metal to finely comminuted 
particles substantially to pulverize the same into fines for 
the ultimate purpose of alloying the same into an alloyed 
product of tin and steel, said mechanism including a 
vertically disposed cylindrical housing; an elongated cylin 
drical roller having a plurality of closely spaced, parallel, 
helically arranged cuting blades around its periphery, 
mounted to rotate coaxially of said housing; and a plural 
ity of elongated, radially disposed cutting blades vertical 
ly mounted in said housing with their cutting edges ad 
justed closely adjacent said helical blades substantially 
throughout their lengths. 

18. In a method of reclaiming tinned metal waste 
pieces, such as tin cans, tin plate scrap, and the like, 
comprising the following steps: compressing and re 
ducing Said pieces to relatively flat pieces; simultane 
cusly slitting said cans transversely thereof with a plural 
ity of slits in one direction at interrupted intervals to hold 
them intact; severing said pieces transversely of said slits 
to separate them into a plurality of substantially coarse 
particles; and substantially pulverizing said particles and 
placing the same in a metal container. 

19. In a method of reclaiming tinned metal waste pieces, 
Such as tin cans, tin plate scrap, and the like, comprising 
the following steps: compressing and reducing said pieces 
to relatively flat pieces; simultaneously slitting said pieces 
transversely thereof with a plurality of slits in one direc 
tion at interrupted intervals to hold them intact; severing 
said pieces transversely of said slits to separate them into 
a plurality of substantially coarse particles; substantially 
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pulverizing said particles and placing the same in a metal 
container; heating the container and contents to the ap 
proximate fusion temperature until the same is malleable; 
and forming the same into a billet alloy of said tin and 
metal. 

20. In a method of reclaiming tinned metal waste pieces, 
such as tin cans, tin plate scrap, and the like, comprising 
the following steps: compressing and reducing said pieces 
to relatively flat pieces; simultaneously providing a plural 
ity of slits in said pieces in spaced parallel relation in one 
direction thereof, at interrupted diagonal intervals to hold 
them intact; severing said pieces transversely of said slits 
to separate the same into a plurality of substantially 
coarse particles; shearing said particles until the bulk 

10 

thereof is reduced to fines intermingled with the coarse 5 
particles; separating the coarse particles from the fines 
and further shearing the same into fines; and mixing all 
of the fines together so that the same can be formed into 
an alloy of said tin and metal. 

21. A machine for reducing coarse particles of metal 
into finely comminuted particles substantially pulverized, 
comprising a vertically disposed housing, a cylindrical 
roller having a plurality of cutting blades arranged around 
its periphery, mounted to rotate coaxially of said housing; 
and a plurality of radially disposed cutting blades vertical 
ly mounted in said housing with their cutting edges ad 
jacent said blades throughout their lengths. 

22. The subject matter as claimed in claim 21, wherein 

20 
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10 
said cutting blades around the periphery of said cylindrical 
roller are helically arranged thereon. 

23. The subject matter as claimed in claim 21, wherein 
said plurality of radially disposed cutting blades are ver 
tically mounted in said housing with their cutting edges 
adjusted closely adjacent said cylindrical roller blades sub 
stantially throughout their lengths. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

79,630 Bingham -------------- July 7, 1868 
99,574 Jones ---------------- Feb. 8, 1870 
175,535 Webber -------------- Mar. 28, 1876 
644,719 McDowell -------------- Mar. 6, 1900 
770,159 Burbank -------------- Sept. 13, 1904 
854,039 Mead ---------------- May 21, 1907 

1,420,742 Philipp --------------- June 27, 1922 
1,501,622 Ruau ----------------- July 15, 1924 
1779,916 Paup ------------------ Oct. 28, 1930 
1,793,613 Hoefling -------------- Feb. 24, 1931 
2,036,207 Feddern -------------- Apr. 7, 1936 
2,222,073 Hauge ---------------- Nov. 19, 1940 
2,234,105 Ashton --------------- Mar. 4, 1941 
2,355,079 Jones ---------------- Aug. 8, 1944 
2,540,883 Hopkins ---------------- Feb. 6, 1951 
2,575,057 Keiper ---------------- Nov. 13, 1951 
2,583,862 Lichenstein ------------ Jan. 29, 1952 
2,881,472 Wilson ---------------- Apr. 14, 1959 


