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1 Claim. 

The term carbon black ‘is used herein in its 
broader sense to include lamp black, gas-black 
and other black analogous carbon substitutes 
commonly employed as pigments or ?llers. Fur 

5 thermore, the apparatus .and process may be 
- successfully utilized in treating other ?nely di 
vided material of a ?occulent nature and par 
ticularly for transforming an impalpable powder 
into relatively minute granules or dustless aggre 

10 B?te so as better to adapt it for purposes of han 
. dling, shipment or storage and use. 

Certain characteristics of carbon black which 
render it particularly valuable in the manufac 
ture of rubber compositions, phonograph records, 

15 various wax and resin compositions, printers’ in]: 
and other preparations are its extremely ?ne 
state of sub-division together with its capability 
of being uniformly dispersed in rubber, waxes, 
oils and the like. 

20 Carbon black as manufactured is. such a very 
light, ?ne powder that normally ten pounds or 
less occupy a package of one cubic foot.‘ Such 
light, bulky material is expensive to pack, ship _ 
and store, and handling the light powder causes 

25 it to fly in the air to such an extent that there 
is not only substantial loss of material but great 
annoyance to workmen breathing the dusty air. 
An object of the present invention is to so 

treat the carbon black that it is decreased in 
so bulk for purposes of shipment, storage and han 

dling and so that ‘it is substantially dustless in 
handling and yet capable of ready and uniform 
dispersion. 

It has heretofore been proposed to accomplish 
theselresults by the formation of aggregates or' 
pellets of carbon black substantially free from 
the occluded gases which cause the powder to be 
so bulky, the pellets themselves being readily 
crushable to return the carbon to it's-original 

‘o puiverulent condition. 
Insofar as the process is concerned, an ob 

ject of the invention is to simplify the process 
of manufacturing the carbon black aggregates 
by avoiding the need for using two immiscible 

- ‘5 liquids and by providing a process involving merely 
the addition of water to the black, mechanical 
agitation and drying. No heat treatment or 
chemical agent is used in forming the dustless 
granules and drying of the granules may be 

No 

ing step is n. 
A further object is to provide a processof 

manufacturing the carbon black requiring no 
ll delicacyoftechniqueandcapableofperfectcon 

(Cl. 134-80) 
trol simply by varying the speed of the agita 
tion and the percentage of the liquid which is 
mixed with the black. - 

Insofar as the apparatus is concerned, an ob- 
ject of the invention is to‘ provide an extremely 
simple apparatus consisting merely of agitating 
means and means for feeding the carbon black 
and liquid into it and automatically operative 
to transform the carbon black and liquid into 
minute granular aggregates which need only to 
be dried to produce the finished product. 
The invention may be more fully understood 

from the following description in connection with 
the accompanying drawing, wherein: 

Fig. 1 is a somewhat diagrammatic view of an 
apparatus embodying the invention, parts of this 
apparatus being shown in section and parts in 
elevation, , 

Fig. 2 is an end elevational view of the appa 
ratus shown in Fig. 1, and - 

Fig. 3 is an enlarged transverse sectional view 
on the line 3-3 of Fig. 1. ‘ 

Referring with more particularity to the draw 
ing, iii represents a reservoir 'mounted upon a 

‘ suitable support ii and into which ‘a suitable 
liquid such as water ?ows from a pipe II, the 
water in the reservoir being kept ‘at a constant 
level by the float valve l3. Water drains by 
gravity from the reservoir iil through a pipe it 
into the inlet end of a cylinder or tube IS. The 
carbon black is delivered into the inlet end of 
this cylinder through a pipe iii. Any suitable 
means (not shown) may be used for deliver 
ing carbon black at a constant rate through 
pipe l6 andthe amount of water which flows into 
the cylinder to mix with the carbon black may 
be controlled by aneedle valve ii in the pipe 
II. The handle of ‘this valve preferably carries 
a pointer i8 reading‘upon a ?xed scale I! asso 
ciating with the valve stem so that the setting 
of the valve is always visually indicated and mi 
crometric adjustments of the valve may be 
made. _ ' 

Cylinder I5 whichis closed at both ends in 
clines slightly downwardly from its inletv to its 
outlet end. Bearings such as 20 at the ends of 
the cylinder cooperate with a central bearing 2| 
to support a shaft 22, the axis of which coincides 
with the longitudinal axis of the cylinder. The 
projecting end of the shaft 22 carries a pulley 
23 or other suitable power receiving means. 
A plurality of agitator arms 24- are fixed upon 

the shaft 22. As seen in Fig. 3 these arms ex 
tend through and are ?xed within transverse 
openings II in the shaft 22, each arm projecting 
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equal distances from opposite sides of the shaft 

10 

and having its ends terminating just short. of1 
the wall of the cylinder._ Alternate arms are 
arranged at right angles to each other. 7 
The arms occupying approximately that third 

of the cylinder adjacent the inlet end of the lat 
ter are spaced somewhat farther apart than the 
arms occupying the central third of the cylinder 
and those arms occupying the third of the cylin 
der toward theoutlet end are spaced even a less 
distance apart. > , - 

At intervals throughout its length, the station 
_ ary inclined cylinder ll may have a number of 
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inspection openings 25 in its top, these openings 
being normally closed by pivoted cover plates 
26. They are designed to permit observation of 
the process which is going on in the cylinder II 
and the central closure 28 may be opened to 
provide access to the central bearing 2|. 

Material from the outlet end of the cylinder 
it passes through a pipe 21 into the inlet end of 
a substantially horizontally disposed cylinder 24 
arranged beneath the cylinder IS. The two cyl 
inders are of generally similar construction, cyl 
inder 28 having a. central shaft 29 corresponding 
to shaft 22 and a.driving pulley 3!] correspond 
ing with pulley 23. The shaft 29 likewise car 
ries agitator arms 3| corresponding to the arms 
24 but arranged at ‘the same distance apart as 
the arms in the lower third of the cylinder ii. 
Cylinder 28 may be provided with an opening and 
with a trap door 32 through which the‘ central 
bearing thereof may be inspected. 
The outlet from the cylinder 24_is through a‘ 

relatively smalldischarge passage 33. The pipe 
through-which material passes by gravity‘ from 
the upper to the lower cylinder includes a verti 
cal portion 34 discharging into the lower cylin 
der and an angularly disposed portion,“ dis 
posed at approximately a 45° angle to the longi 
tudinal axis of the upper cylinder'and communi 
iclalging with such cylinder below the shaft bear 

Before explaining the operation oi’. the appa 
ratus or the method of carrying out and con-. 
trolling the process, it may be noted that in a 
typically'commercial installation which he has 
found to lie-satisfactory for the purpose, each 
cylinder may be about eighteen feet long and 
about thirty inches'in diameter. 
arms near the inlet end of the upper cylinder 
Ii are arranged on approximately 2" centers 
and ‘the arms themselves are 'about % of an inch 
in diameter. At the central third of the cylin 
der the arms are set on about 1%" ‘centers and 
at the lower third of the cylinder l5 and through 

_ out the length of the ‘cylinder 28, the. arms may 
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be arranged on 1" centers. The agitator arms 
24 are of proper diameter to fit snugly within 
the openings'in their supporting shaft and a spot 
weld on each arm may be made just against the 
shaft to keep thearm from slipping after it has 
‘been driven through the shaft to an extent where 
it projects an equal distance from opposite sides 
thereof. - ' . 

‘It may be noted here that it is within the 
scope of the ‘invention to use one long cylinder 
instead of two shorter ones‘ but for practical pur 
poses it is undesirable to impose too great a 
torque on the relatively light shaft which car 
ries the agitator arms. Accordingly he prefers to 
use the two cylinders and shafts and driven 
pulleys.’ The operation of the device is substan 
tially as follows:.-- ; 
with the shafts of both cylinders m (a 

81,879 

_ servation, the discharge of carbon vblack from 

The agitator. 

agitator arms adjacent said end to do most of 

‘of the doughy mass sticks to the cylinder, form 

speed of about '10 R. P. M. has proven satisf 
tory). the carbon black and water are admitted 
into the inlet end of cylinder IS. The water, in 
cidentally, may be chemically pure but commer 
cially pure water is in general satisfactory. 
The water and the carbon black form a rela 

tively heavy doughy mass in the higher or inlet 
end of the upper tube Ii. By observation it can 
be readily discerned whether this dough is of 
proper consistency. The valve II can be ac 
cordingly adjusted until the desired consistency 
of the doughy mass is obtained. In practice the 

_ admission of carbon black and water in about ‘ 
equal amounts of weight. has proven very satis-, 
facwry- . ' 

By‘ the time the continuously agitated mass 
has reached the middle of'the tube It, the carbon 
black should be just a little more moist than a 
lump of carbon black formed by a drop of water 
falling into loose carbon. If the central inspec-' 
tion door of the tube l5 be opened and- a small 
lump of the wettedicarbon black removed, the 
lump should be almost stiff enough to break in 
stead .of being of a plastic and sticky consistency. 
By the time the wet carbon black gets to the 

outlet tube 21, part of it‘ is already in the form 
.of pellets or granules free from occluded gases 
and the work is completed in the cylinder 28. 
The outlet opening of the cylinder‘ I5 is of such 
a size andso positioned as to prevent too rapid 
- : v: 1 e 01' fromithe tube '5 into the tube 
28 and thereby avoiding overburdening the shaft 
and agitators of the latter tube or cylinder. 
So far as he has been able to determine by ob 

the cylinder I5 is somewhat as follows :— 
' The agitator arms 24 on the shaft 22 run close 
to the end of the tube and have a tendency to 
throw the material sideways. 
is drawn from the fact that the arms being round 
or packed up to an edge with dough, the dough’ 
balls are knocked out of the path of the arms by 
the arms themselves, otherwise the dough would 
be ahead of the arms'and would have no way 
of freeing itself from adhering to the pin. This 
adhesion does occur to a certain‘exte'nt until a 
wedge shape formation of dough is built ‘up to a 
sharp edge'on the front side of each arm. -As 
this dough is forced sideways from the arm next 
to the outlet end of the cylinder, some of it hits 
the outlet end and is allowed to enter the lower 
cylinder through the connecting pipe. This 
gives about the proper restriction to prevent too 
rapid release of the material being worked upon. 
into the lower cylinder. The speed of release 
may also be controlled to some extent by the in 
ciination of the upper cylinder. However if this 
inclination is too steep it allows an accumula 
tion of dough at the outlet end and causes the 

the work. By a correct inclination, the work of 
the agitator arms will be equalized throughout 
the length of the tube and he has found that 
about 3 or 4 inches drop in 18 feet is an inclina 
tion which works out successfully with proper 
distribution of the work to all of the agitator 
arms, that the proper mixture is being 
fed into‘the upper end of the cylinder. 
For a while after the machine is started, part 

ingathinooat'ofpasteallaroundit. Asthis 
coat builds up, the pins near it cut it loose al 
though it builds slightly more between the path 
of the pins. In operation. aside from this thin 
eoatingneortheinletendoftheuppercylinder, 

This conclusion ' 
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the mixture is capable of movement at all times 
since the pins are set so close together and 
travel at such speed that the lumps and pellets 
which they form are kept ?ying at all times. 
The action which takes place in the cylinder 

2! is similar to that which takes place invthe 
cylinder l5 except that it completes the opera 
tion, reducing the moist carbon black to small 
granular sized, spherical aggregates. While the 
cylinder ll might be slightly inclined if desired, 
it operates successfully even though horizontal, 
apparently for the reason that as the dough 
forms into pellets or granules, they have a tend 
ency to travel faster and easier. As these gran 
ules are forced out of the outlet of the cylinder II 
they are of substantially uniform spherical shape 
and of substantially uniform size (typically) in 
the order of .025 of an inch in diameter. 
The granular spherical aggregates delivered 

from the cylinder 28 may be dried in any con 
ventional manner and are then ready for pack 
aging and shipment. 
The process is characterized by'its complete 

lack of any complex technique and by the ease 
with which the uniformity of the finished prod— 
uct may be controlled. For any given amount 
of carbon black introduced continuously into the 
pipe I‘. a roughly corresponding amount by 
weight of water should be introduced through the 
pipe ll. The inspection windows in the cylinder 
ll make it readily apparent if improper propor 
tions are being introduced and so that the neces 
sary micromatic adjustment of the valve con 
trolling the water ?ow may be made. with cyl 
inders of definite length and with the proper 
proportions of water and carbon black entering 
the upper cylinder, the only variable factoris the 
speed of operation of the agitator shafts and he 
has discovered that by increasing or decreasing 
thespeedoftheseshaftseitherlargerorsmaller 
spherical aggregates maybe formed. _ 
' lvencaretulobs'ervationoitheprocesshasnot 

yet enabled him to be dogmatic in advancing an 
explanation of the reasons for the production of 
substantially spherical uniform sized aggregates. 
but he may advance the tentative theory that 
substantially every physical contact which is had 5 
between the moist carbon black lump aggregates 
and the walls of the cylinders or the agitator 
arms, is productive of a balling effect, that is to 
say, whether the lumps of wet carbon are struck 
by the arms which are of circular shape or rolled 
down the surfaces of the cylinder, all of the phys 
ical contacts of the apparatus with such ,ag 
gregates and also the combination of all such 
contacts apparently tends to roll them into sub 
stantially spherical shape. The size of the 15 
spheres produced is apparently controlled to 
some extent by the spacing of the agitator arms 
and to some extent by the speed of agitation. 

__ Having thus described his invention, what he' 
‘claims as new and desires to secure by Letters ‘ " 
Patent is:—-. ' 

He claims: _ . 

The method of making generally spherical, 
relatively minute aggregates of carbon black, 
which are in the order of .025 of an inch’ in dia 
ameter, and substantially devoid of occluded 
gases, which includes the steps of mixing ap 
proximately equal quantities of water and car-_ 
bon black to form a pasty mass, and progres 
sively advancing the mass through an elongated ' 
path, and simultaneously forming said aggro: 
gates by subjecting the advancing mass to the 
action of a multiplicity of impacts caused by agi 
tators of small cross-sectional area, spaced apart 
at. comparatively small distances. and movable 
transversely of the direction of advancing move 
ment of said mass. - 
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