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UNITED STATES PATENT office 

2,276,333 

2,26,333 
APPARATUS AND METRO) FOR CRUSBNG 

AND SEGREGANG RATER ALS 
Melvin Ovestruid, Mintineapolis, Riina, assigaor 

to Pioneer Engineeritag Works, Inc., Mine 
apolis, Mirin., a couration of Pelaware 

Application Boecember 4, 1939, Seria No. 309,204 
(CE. S3-93) o 8 Cairns. 

This invention relates generally to an improved 
apparatus and method for crushing stone, rock 
and similar materials and segregating the crushed 
material in desired sizes. 
The invention particularly aims to provide an 

improved apparatus and method for the provision 
of a crushed Stone aggregate for use in the con 
struction and maintenance of highways. In work 
upon highways of the kind having a hard surface 
composed of a mixture of bituminous or asphatic 
oils and crushed stone aggregate it has been 
found that one of the very important component 
ingredients is a specially prepared and sized 
crushed rock aggregate known popularly under 
the name of "chips.' These chips Sre made by 
crushing the rock to a comparatively small size, 

... so that, for example, the chips will pass a Screen 
having one-half inch square openings but will 
be retained upon a screen having one-quarter 
inch square openings. The resulting material 
when used on the highways has the very desirable 
features of increasing traction and offering bet 
ter visibility as is commonly appreciated. 

However, in the construction of such highways, 
particularly in regions renote from rock or gravel 
crushing plants, it has been found very costly to 
purchase the required chips. Even though the 
construction or maintenance project may have 
in operation at the site a portable rock crushing 
plant of the usual type, the cost of producing Such 
chips is prohibitive. This is due, first, to the fact 
that the tightening down of all crushing elements 
of the plant so retards production that the oper 
ation cost, per ton of chips, is very high; and Sec 
ond, to the fact that the very nature of the chips 
requires that all material of less size than, for ex 
ample, one-quarter inch, must be Screened out 
and wasted. This loss or wastage in actual prac 
tice amounts to the order of forty-five percent of 
the actual material. The net result is such a high 
cost of production that the chips are usually 
bought from some remote plant where Special 
equipment is used, or where they occur as a by 
product, and here the final cost to the user is 
high due to the relative scarcity and the transpor 
tation required. 
The primary object of my invention is, there 

fore, to provide an apparatus and method for pro 
ducing a percentage of chips as a concomitant of 
the regular crushing operation and production, 
and at the same average cost as the regular ag 
gregate used in such highway work. Another ob 
ject is to provide a means for producing Such 
chips in a portable crushing plant and in any 
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output of aggregate. A further object is to pro 
vide an improved crushing method making pos 
sible the better handling and crushing of thema 
terial and particularly suited to the production of 
Such chips in the quantity desired. 
These and other more detailed and specific ob 

jects will be disclosed in the course of the follow 
ing specification, reference being had to the ac 
companying drawings, in which 

Fig. i is a diagrammatic view of a crushing 
plant showing the essential crushing and convey 
ing elements thereof and with my invention in 
Corporated therein. 

Fig. 2 is an enlarged vertical cross section 
through the Screen assembly used in screening 
out the various sizes of materials, this view being 
taken approximately on the line 2-2 in Fig. 3. 

Fig. 3 is an enlarged side elevation of the main 
portion of the plant, with a side fragment broken 
out to show interior construction. 

in describing my invention reference will first 
' be had to the diagrammatical showing of Fig. 1 
in which reference character A designates a 
frame and B the wheels upon which said frame is 
Supported for transport purposes. 
Supported on the frame A is a large delivery 

and mixing hopper is which dumps at its open 
lower end 6 into a side delivery conveyor for car 
rying off the crushed aggregate. Above the large 
upper end of the hopper is mounted a vibrating 
Screen unit in which a total of three and one-half 
decks or screens are provided, all of said screens 
being, in the assembly here shown, inclined 
lengthwise or endwise to cause the material to 
travel towards their lowermost ends, although 
Said screens may be horizontal if desired. 
The lowerfull deck or screen 8 is the initial re 

ceiving deck for the raw material, which is 
dumped upon the upper end of the deck by a con 
veyor 9 leading from the gravel pit or feeding 
hopper (not shown), or, of course, by any other 
suitable feeding means. This deck is preferably 
made of Square mesh screen having a mesh size 
Selected to pass the largest particles or rocks de 
sired in the aggregate and such particles, as well 
as all smaller ones, will therefore fall through 
this deck and directly into the hopper 5 effecting 
the first separation of the material. 
A Sand Screen or lower half deck O is arranged 

in the Screen unit below the upper end portion 
of the deck 8 and is of fine mesh to pass only 
Small Sand particles and divert all larger par 
ticles off its lower end itno the hopper. Sand 

reasonable desired quantity relative to the normal is passed by this screen 10 is diverted by in ad 
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justable wing or gate out from an end of the 
hopper 5 to a side delivery sand conveyor 2. 
The material rejected by the raw material re 

ceiving deck 8 is carried of the lower end thereof 
by an inclined chute 3 to a substantially cen 
trally located primary jaw crusher f4 of conven 
tional form, and the material is therefore re 
duced to smaller size by action of this crusher. 
Such material then falls from the jaw crusher 4 
to a conveyor 5 which carries it upwardly in a 
direction away from the hopper 5, to a point over 
the end of the frame A, the material being then. 
dumped from the upper end of this conveyor down 
through a chute 6 to another conveyor 5a 
which returns it in the reverse direction upward 
ly over the screen unit and hopper. 

Material thus crushed and returned to the 
screen unit is caused to fall through a chute 
upon the upper end of the uppermost, crushed 
material receiving deck.or screen 8 of the Screen 
unit. This deck 8 has screens of two different 
sizes, the upper end section 9 having mesh Open 
ings, for example one-half inch Square to pass 
material of the maximum size desired for chips, 
and the lower end section 20 having openings of 
substantially the same size as those in the deck 
8 to pass material of the maximum size required 
in the aggregate. 

Material rejected by this deck 8 is caused to 
flow by gravity of the lower end and over an 
inclined chute 2 which leads to a conventional 
secondary roll crusher 22 located over the con 
veyor 5. The material is thus further con 
minuted and is returned by conveyors 5 and a 
to the upper deck 8 for final separation. Prop 
erly correlated adjustments of the jaw and roll 
crushers 4 and 22, which adjustments may be 
made while the machine is in Operation, will 
effect the necessary relative stage of reduction 
in each, to the point that all material recircu 
lated to the screens will be finally passed out to 
the various delivery conveyOS. 

. The chip size material passed by the upper end 
section 9 of the upper deck 8 falls to an in 
termediate deck 23 in which is incorporated, 
below said section 9, a fines removing screen 24 
of one-quarter inch mesh, for example, and which 
is thus adapted to pass all of the material of less 
size than the minimum required for the chips. 
These fines drop to the raw material receiving 
deck 8 through which they pass into the hoppser 
5, as a component part of the delivered aggre 
gate. 
The material rejected by the screen 28, all of 

chip size, is diverted by a baffle 25 through a 
side delivery port 26 to a chute 2 which leads 
down alongside the hopper 5 to a chips conveyor 
28 delivering the material laterally, as shown. 
The material passing through the lower Sec 

tion 20 of the upper deck 8 falls upon a blank 
section or platform 29 of the intermediate deck 
23, from which it is diverted laterally through 
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of the material is caused to pass through more 
than one screen and all Screens Work Constantly 
at maximum effectiveness. 
Under most circumstances the amount of 

chips required in the Work is a Small part of the 
total volumetric quantity output of the machine. 
This works as an advantage in that the produc 
tion of the chips, as a by-product of the ma 
chine, will not remove too much of the component 
material of chip size required in the aggregate. 
Only one, port 26 and spout 27 are shown in the 
drawings, and the amount of chips delivered 
may be varied by use of a damper 32 in the spout 
as shown in Fig. 2 if so desired, the material, 
as this damper is opened, being diverted to flow 
through a fork 2a of the spout back to the 
hopper through port 27b. However, it is obvious 
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separation of stone and like material, 

that delivery spouts for the chips may be used 
at each side of the screen unit if so desired. 
The apparatus thus described permits the 

practice of a new method in the crushing and 
This in 

volves feeding the raw material onto a lower 
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crusher for initial Crushing, 
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Screen deck of a mesh size Suitable to pass the 
largest particles required, screening out from be 
neath this lower deck a variable portion of the 
fine material or sand, conducting the material 
rejected by the lower deck to a primary jaw 

returning such 
Crushed material to an upper crushed material 
receiving screen deck having a receiving end por 
tion of a mesh size designed to pass all material 
of chip size or Smaller, Screening out the fines 
from such chip size material and returning them 
to the lower deck, delivering the materials re 
jected by the fines removing screen for use as 

A) 
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chips, screening out at a lower portion of the 
upper receiving deck all particles of a size equal 
to the maximum size required in the crushed 
product and carrying them by a by-pass means 
beneath the lower deck for mixing and delivery, 
conducting all particles rejected by the upper 
deck to a secondary roll crusher for further 
crushing, and finally recirculating these crushed 
particles to the upper receiving deck. This meth 
od of crushing, screening, circulating and recir 
culating the material, aside from advantages 
such as the full use of all screens, balanced load 
on the respective crushers, and other features, 
also is of extreme advantage in the production 
of chips since the chip size material is screened 
out at Substantially a mid point in the entire 
operation after at least one crushing operation 
has taken place. Thus material of chip size in 
the raw material will always be carried into the 
final aggregate mixture, to retain the proper rel 
ative component sizes in the aggregate. Then 
after at least one crushing operation has taken 
place a separation is made to remove chip size 
material and deliver a variable quantity thereof 
for use. There are thus at all times two full 
screen decks producing finished material with a 

side ports 30 to by-pass ducts 3 leading the . 
material to the hopper 5 below the deck 8. 
The general operation of the machine will be 

readily apparent from the foregoing, and it will 
be appreciated that the crushed material deliv 
ered to the hopper 5 through the various screens 
will be of the proper mixture required for high 
way construction and repair. The relative sand 
content may be varied as required by adjusting, 
the gate . It will be further noted that, with 
the exception of the small quantity of fines re 
moved by screen 24 from the chip material, and 
of the sand passed by screens 8 and , that none 
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portion of one deck producing, if desired, the 
chip size product with separate delivery means. 
Referring particularly to Figs. 2' and 3, the 

mechanical assembly of the machine will be de 
scribed in more detail, the machine shown being 
one of practical construction and well adapted to 
illustrate my invention. The hopper 5 is sup 
ported on the frame A with suitable supporting 
parts and frame members, designated generally 
at 33. The various Screen decks as heretofore 
described are arranged in a screen unit 34 which 
is placed in the frame over the hopper 5 and 
which is given a vibratory motion by any suitable 



2,276,333 
and well known operating means (not shown). 
The jaw crusher is and roll crusher 22 are ar 
ranged in the assembly in substantially the posi 
itions shown, and are of the conventional con 
struction including large housings 35 which are 
rigidly affixed to, and serve as a part of, the en 
tire frame assembly. 
The conveyors , 

sund, and chips respectively, are all of the con 
ventional belt type and are supported by brackets 
36 beneath the respective delivery means and are 
laterally arranged to deliver the materials out 
to the side of the machine. Conveyor 9 is shown 
as being also of the conventional belt type and 
may be driven as indicated at 3 from driving 
parts of the machine, this conveyor of course 
being inclined upwardly from the pit or other 

2, and 28 for aggregate, . 
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feeding point. The return and recirculating con 
veyors 5 and 5a are of the belt type, the first 
receiving material from both the jaw crusher 4, 
guided by the short pan 38, and the roll crusher 
22, and delivering to the lower end of the second 
through a chute f S. Said chute is of course lat 
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uct rejected in this screening, screening the 
crushed product to remove therefrom material of 
chip size and smaller, screening out said last 
mentioned fines from said chip size crushed 
material, and separately delivering the chip size 
material independently of the aggregate and chip 
size material resulting from the first Screening. 

3. The method of crushing and Screening rock 
to provide an aggregate and chips of substantially 
uniform size smaller than the maximum size of 
said aggregate, which comprises initially. Screen 
ing the rock to remove therefrom both the mate 
rial of aggregate size and any material of chip 
size in said rock, crushing the rejected rock, 
screening the crushed rock to first remove mate 
rial of chip size, and Smaller, and then to remove 
material of larger size within the range of sizes 
required in the aggregate, Screening out the fines 
from the crushed chip size material, separately 
delivering the chip size material secured after 
crushing, and Conducting and mixing the, Said 
fines and the said material of larger size directly 
to and with the aggregate and chips secured by erally or angularly extended since the conveyors 

5-5a operate alongside each other, and the 
delivery chute f is similarly inclined to lead the 
material properly back to the screen unit 36. 
Suitable supporting framework (A' in Fig. 1) is 
provided for outer ends of the conveyors 5-5a 
and the chute 6. Inspection of upper working 
parts is provided for by provision of a platform 
39, steps 48 and railings & in accordance with 
usual practice in such machines. - 
The sand gate is adjustable from the side 

of the hopper by means of a lever 42 connected 
to the rock shaft S3 of said gate and working 
over a quadrant 43 as shown. 
The screen unit 38 has spaced side panels or 

members 35 between which the screensor decks 
are mounted as shown in Fig. 2, and the chip 
delivery port 26 is formed in one of these side 
members with th Spout 2 slidably embracing 
flanges 26a around said port in the manner clear 
ly shown. The by-pass ducts 3 are also secured 
on these side members 45 over ports 30 therein 
and are extended downwardly alongside the 
screen unit loosely into flared portions 30a of the 
hopper to conduct all product-sized material 
from the upper deck to the hopper. 
It is understood that suitable modifications 

may be mate in the structure as disclosed, pro 
vided such modifications come within the Spirit 
and scope of the appended claims. Having now 
therefore fully illustrated and described my in 
vention, what I claim to be new and desire to 
protect by Letters eatent is: 

1. The method of crushing and separating rock 
material, which includes the steps of initially 
screening the material to remove particles of all 
sizes less than a selected maximum, crushing the 
material rejected in this step of the method, 
screening the crushed material separately from 
the first screening step to remove a product of 
substantially uniform size less than the maximum 
resulting from said initial screening step, Screen 
ing out the fines from said product and joining 
them with the smaller sized material of the first 
screening, and finally delivering said product 
separate from all other materials. 

2. The method of crushing and screening a rock 
product to provide an aggregate and chips of a 
substantially uniform size smaller than the 
largest of said aggregate, which comprises screen 
ing the rock product to remove particles of both 
aggregate and chip size, crushing the rock prod 

25 
the initial screening. 

4. In a rock crushing and screening apparatus, 
a conveyor for raw materials, a screen unit hav 
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ing a main Screen for receiving materia from 
the conveyor and Screening Out materials of an 
aggregate size, means for crushing material re 
jected by the main Screen, a per Screen ar 
ranged Over the main screen, raeans for return 
ing crushed material to said upper screen, the 
said upper screen having openings in one por 
tion for renoving chips of a size Smaller than the 
largest particles of the aggregate, and said upper 
Screen also having openings in another portion 
for removing particles of size suitable for the 
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use in the aggregate, an intermediate screen hav 
ing openings in one portion for removing fines 
from the chips and having an imperforate por 
tion for receiving the larger material of aggregate 
size from the upper screen, means for delivering 
the chip size material from the intermedicts 
Screen independently of the aggregate, and means 
for conducting the aggregate passed by the upper 
screen around the main screen for admixture 
with the aggregate passed by said main screen. 

5. In a rock crushing and Screening apparatus, 
a conveyor for the raw material, a screen unit 
having three large and one small, superimposed 
Screens therein, the lower larger screen of said 
unit being adapted at one end to receive material 
from thie conveyor and separate out particles of 
aggregate size, the small screen being disposed 
beneath said lower screen for removing a por 
tion of the sand-like particles from the aggregate, 
means for crushing material rejected by the lower 
screen, means for returning said crushed material 
to the uppermost large screen of the screen unit, 
the said upper screen, having openings in the 
porticn receiving the crushed material for passing 
material of a chip size and smaller and having 
Openings in another portion for passing larger 
particles of aggregate size, the intermediate 
Screen between upper and lower screens having 
Openings in One portion for screening out the 
fines from the chip size material and depositing 
said fines on the lower screen, the said inter 
mediate screen also having a blank portion for 
receiving aggregate size material from the upper 
screen, means for separately delivering chip.size 
material from the intermediate screen, and means 
for conducting aggregate size material from the 
intermediate screen for mixing with the material 
passed by the lower Screen, 
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6. A rock crushing and screening apparatus for 

screening out material of aggregate size and a 
smaller material for use as chips, comprising a 
screen unit having a plurality of Screens, means 
for conducting the rock first over one screen for 
removing an aggregate including material of chip 
size as a component part, means for crushing 
material rejected in the first Screening, means 
for conducting said crushed materials over an 
other screen, independently of the movement of 
material over said first mentioned screen, for first 
removing material of chip size and Smaller and 
then removing larger material for use in the 
aggregate passed by the first screen, means for 
screening out the fines from the crushed chip size 
material and returning them to the first men 
tioned screen, means for separately delivering the 
crushed chip size material after the fines are re 
moved therefrom, and means beneath the screen 
passing the crushed material larger than chip size 
for bypassing this material around the first men 
tioned screen and mixing it with the material of 
aggregate size. . 

7. A rock crushing and screening apparatus for 
separating an aggregate and a smaller chip size 
material from a raw rock material, comprising a 
screen unit having a plurality of Screens, means 
for first conducting the raw material over One 
screen fox separating out an aggregate which in 
cludes Enaterial of chip size as a component part, 
means for crising raw material rejected by the 

2,276,333 
screen, means for conducting the crushed mate 
rial Over another of Said Screens for Separating 
out material of chip size and smaller, means for 
screening out the fines from said chip size mate 
rial, means for separately delivering the chip size 
material after the fines are removed, means for 
returning the fines from the chip size material 
to the aforesaid aggregate, and means for screen 

O 
ing out aggregate size material from the crushed 
material subsequent to removal of the chip size 
material therefrom. 
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8. The method of treating rock material to 
produce an aggregate of particles heterogeneously 
sized up to a predetermined maximum and a 
separate supply of particles of substantially uni 
form size but smaller than such maximum, which 
comprises removing from the raw.rock material 
all particles of greater than predetermined ag 
gregate size, thus leaving an aggregate mass com 
posed of all sizes up to such predetermined size, 
crushing the removed relatively large particles, 
removing from the crushed particles all particles 
of a substantially uniform predetermined size 
that is smaller than said predetermined aggre 
gate size and delivering said uniformly sized 
particles separately, the balance of said crushed 
material of a size not greater than said pre 
determined maximum being returned to the 
material forming said aggregate mass to be 
comingled therewith. 

MELVIN ove:STRUD. 


