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The present invention relates to coal activators 
and the method of producing such coal activators, 
particularly to be used for activating low grade 
coal fuel and to transform coal fines into a free 
burning high grade fuel. 

It is well known to men skilled in the art that 
the combustion of solid fuel is a self-propagating 
chain reaction. The lighting of a fire releases 
heat which ignites the neighboring fuel. This 
in turn releases more heat to ignite more fuel, and 
the proceSS continues as long as fresh fuel is 
added, and until all the fuel is consumed. This 
process can be accelerated if the fuel is of a high 
order and receives a proper supply of oxygen; it 
is, however, retarded if the fuel is of lower value 
and oxygen is improperly supplied. Other re 
tarding causes are poor construction of the fuel 
bed and, particularly, inherent unfavorable cok 
ing and burning characteristics. 
The main object of the present invention is, 

therefore, to provide means the use of which in 
Connection. With medium and lower grade Solid 
fuels brings about a greatly accelerated chain 
reaction which may approach or even exceed that 
of standard or premium grades. 

It is another object of the present invention to 
provide coal activator means which are economic 
in their use and comparatively very low in cost. 

It is still another object of the present inven 
tion to provide coal activator means which are 
applicable in a thoroughly practicable manner. 

It is still a further object of the present inven 
tion to make anthracite fines, barley and buck 
wheat of Small size useful and valuable fuels for 
handfired boilers or furnaces, by admixing with 
them an activator, that places their burning 
qualities on the level of larger sized standard coal. 

It is furthermore an object of the present in 
vention to make bituminous oxidized strip coal 
marketable by means of an admixed activating 
agent. 

It is a further object of the present invention 
to control and to check the coking tendencies of 
bituminous coal, especially when applied to un 
derfeed stokers, by means of an admixed activat 
ing agent, which at the same time obviates a 
separate dust treatment of the bituminous coal 
by the dust-binding capacity of the activating 
agent. 

It is yet another object of the present invention 
to provide coal activator means which do not 
burn away before the coal particle itself is fully 
oxidized. 

It is an additional object of the present inven 
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a primary effect, increase the speed of ignition of 
the Solid fuel to be activated and, as a secondary 
effect, permit more effective distribution of the 
air through the fuel bed by increasing porosity 
through an expanding action and in consequence 
more thorough combustion of the fuel and in 
creased heat release. 

It is another additional object of the present 
invention to provide coal activator means which, 
when added to a solid fuel of considerable clinker 
ing proclivity, almost completely eliminate the 
clinkering in the fire. 

It is yet an additional object of the present in 
vention to provide coal activator means which 
remain in intinate combination with the coal 
particles throughout the entire burning process. 

It is a further additional object of the present 
invention to provide coal activator means which 
increase the heat content of the solid fuel to be 
activated. 

It is yet another additional object of the pres 
ent invention to provide coal activator means 
which increase the speed of ignition and the 
burning rate of the Solid fuel to be activated. 

It is still a further object of the present inven 
tion to provide coal activator means for con 
trolling the coking tendencies of bituminous 
coals, particularly when prepared for underfeed 
Stokers. 

It is yet a further object of the present inven 
tion to provide coal activator means for con 
trolling the clinkering of a solid fuel by either 
minimizing or eliminating clinkering or creating 
a desired degree of clinkeiting. 

It is also an object of the present invention 
to provide coal activator means which reduce 
ashpit losses of the solid fuel. 

It is also still another object of the present 
invention to provide coal activator means for 
abating the generation of smoke of high volatile 
bituminous coal. 

It is yet still another object of the present 
invention to provide a method for forming a coal 
activator to be added to solid fuel to be activated, 
With these and other objects in view which will 

appear in the following specification, the present 
invention will become apparent and clearly 
understood. 
The coal activator in accordance with the pres 

ent invention is based on the perception that in 
order to improve and to activate a solid fuel, it 
is not only necessary to increase the heat 
(B. t. u.) content, but quite more its rate of igni 
tion and combustion throughout the entire burn 

tion to provide coal activator means which, as 5 ing process and also to assure more complete com 
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bustion of the coal, thereby releasing additional a certain retarding effect in the ignition of the 
heat (B.t. u.'s) from the fuel. In order to achieve, activator can be ooserved, Wnich is aesirable when 
therefore, the main object of the present inven- a longer buining period is to be aCaeVed. HiOWs 
tion, it is necessary to add hydrocarbons to a ever, it the cruae or iuel oil, without the heavy 
fuel base in such a way that they become an inte- 6 mlneral Oll, is appled in time composition, it is 
gral part of the fuel base and the nature of the preierred to use a somewhat higner percentage 
hydrocarbons had to be devised in such manner of the pitch-starch binaer, in oraer to retard the 
that the latter will ignite somewhat nore readily high rate of corn oustion of this type of oil. 
than the coal to be activated, yet will not burn AS a furtner Citvelopment of the piesent l 
away before the coal itself is oxidized. This can 10 vention it is possible to compose the acuivator 
beachieved by processing bituminous coal dust 9F wiu out any coal base, but thulrely with the hy 
sack, or anthracite culm, or both combined, with drocarbonaceous, absorbing uorous and binding hydrocarbons of an extremely high ignition point materials. However, when this is done a larger 
by a method which will be described later. Such percentage of each of the constituents has to be 
preferable hydrocarbons are heavy oils having a 15 provided, preferably about the double amount 
very high specific gravity and require an igni- compared with the compound having a coal base, 
tion temperature of about 350°F. to about 650°F, and peerably the blinder in even more than the 
which oils are used, e.g., in heavy oil motors, or double amount, because the compound would 
subricating oils, or it may also be any heavy burn, out much faster than the coal fuel with 

organic, vegetable or animal oil of highest vis 20 which it is to be admixed. Furthermore, it has 
cosity, or any heavy tar oil, both oils of the above been found in this case, that a higher percentage 
stated ignition temperature range. of the activating agent having no coal base, must 

order to facilitate and to speed up the igni- be admixed to the coal fuel to be activated, in or 
tion and combustion of the activator and thereby der to be effective, than is required with the coal 
also of the coal fuel to be activated, it is preferred 25 base activator. - 
to add a comparatively small percentage of either As stated above, the activator contains prefer 

oil or of a fuei oil of a high viscosity, or ably the following elements heavy oil as mineral 
rain or other waxes, or stearin to the afore of nignition point of 350.9650F crude 

mentioned heavy oil, as mineral oil or tar oil, Or fuel oil of an ignition point of 150°F, to 300°F 0. 
forming thereby an igniting bridge to the less 30 SW dust and a binder material. The binder may 
readily inflammable hydrocarbons. comprise pitch and cornstarch or pitch alone, or 

In order to make the mentioned oils an integral reSS. 
part of the culm, coal dust, or coal slack, which The following ranges in percents of weight are 
substances are only of a very limited absorbent to be considered aS preferable for the constituents 
capacity, a binder has to be provided which is 35 of the activator having a coal base: 
not only capable of solidifying the oils and bind 9oal base.----------------------------- 20 to 75 
ing them to the coal particles integrally, but EEEI. 883 attal of 
which will also burn long enough to ensure a co- Sawdust....... i: ; ; ; iv. v. vi. 
herence of all constituents until the coal base of E.I. - 885; 
the activator is burnt out to ash. Thus it is en- A0 Sulphur and iron powder 
sured that the activator will burn just as long as If the activator has not a coal base the follow 
the coal fuel itself, with which it is admixed and ing ranges in percents of weight are preferable: 
which is to be activated. Heavy mineral oil----------------------- 0 to 50A t a total of In order to improve the effectiveness of the ac- As SS fuel oil.------------------------ 95. E. total o 
tivator to its fullest possible capacity, it is pre- Sawdust.-- -- 0 to 4U Pitch------ ferred to apply a very high percentage of the 5.I.I.I.I. - 0 to 20 
aforementioned oils in its composition, without Sulphur of iron powder.... 5 to 5 
jeopardizing the solid structure of the activator. The activator can be accommodated to the dif 
It is for this purpose that it is also preferred to 50 ferent kids of coal to be activated by changing 
admix with the oils dehydrated fibrous material, the percentage of its constituents and also by 
like saw dust, peat moss, or the like, of a percent- varying the percentage of the activator to be 
age sufficient to absorb the oils, before admixing admixed to the coal fuel to be activated, which 
these oil soaked fibres with the COal base, and latter percentage ranges preferably between 5 and 
adding this oil soaked substance to the coal bas2 55 15%. 
before the binder is added. These are the means for controlling the effects 
As a binder, preferably pitch, which can be upon different kinds of coal and achieving all ob 

coal tar or wood tar pitch or its equivalent, resins, jects pointed out above. 
or any suitable binder preferably of a high melt- Several examples will be given now disclosing 
ing point of 185 F. to 200 F. is used. However, 60 different actiyator Compositions adapted for 
in order to ensure the highest possible binding ca- achievement of particular objects the percentages 
pacity of the pitch, which will be suncient to given by Weight: 
solidify the oil soaked fibrous substances and to Eacample 1 
integrate them with the coal substances, it is 
preferred to use a specially prepared and proc 
essed pitch-starch binder. This processed pitch- Per cent 
starch binder has not only the advantage of 
allowing the addition of a very high percentage Evil rigo so. Fini. 52 
of oils to the composition, but also, at the same point ... lgi- 15 
time, of increasing the B. t. u.'s of the composi- Heavy fuel oil, preferably known as No. 5 
tion and of rendering the activator long burning 

Adapted for a coal base of bituminous coal dust 
Or Slack: 

or 6---------------------------------- 3. and practically smokeless through a coking effect sawdust-------------------------------- % 
of the binder in the burning process. Fitch ---------------------------------- 19 

If the heavy mineral oil, as only oil, is applied, 75 Starch or flour------------------------- 24 
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An activator which is particularly adapted to 
offset coking tendencies of bituminous coal and 
for smoke abatement of high volatile bituminous 
coal, is given in 

Econge 2 
Per cent; 

Anthracite culm------------------------- 52 
Heavy mineral oil of 350° E, to 650°F, igni 
tion point----------------------------- 16 

Heavy crude oil, preferably Mid-Continental 
crude oil----------------------------- 3 

Sawdust-------------------------------- 8 
Fitch ---------------------------------- 8. 
Starch of four-------------------------- 2. 
An activator which is particularly adapted for 

anthracite coal briquets or bituminous coal used 
in Smail stokers, where it is desirable to obtain & 
porous ashbed by Small clinker formation and 
to permit greater ease of ash removal, is given in 

Eacanage 3 
Per cent, 

Sittiminous coal dust or slack-------------- 45 
Heavy mineral oil of 350° F-650 F. ignition 
point ---------------------------------- 9 

Heavy crude or fuel oil of 150 F-300° F. 
ignition point--------------------------- 3 

Sawdust--------------------------------- 6 
Powdered sulphur------------------------- 0. 
Powdered iron---------------------------- O 
Pitch ----------------------------------- 5 
Starch or four--------------------------- 2. 
An activator adapted to general use for ans 

thracie or bituminous stearn coal is given in 
Eaccg.mple 4 

Per cent 
Bituminous coal dust or slack.------------- 27A 
Anthracite culm------------------------- 27A 
Heavy mineral oil of 350 F-650 F. ignition 
point --------------------------------- 

Heavy crude oil of 50° F-300 F. ignition 
point --------------------------------- 2A 

Saw dust.-------------------------------- 5 
Fitch ---------------------------------- 9 
Starch of four-------------------------- 2A 

As stated above, preferably 5 to 35% of the 
activator is admixed to the coal fuel. The pers 
centage is determined by the quality of the coal 
to be activated. A small sized anthracite steam 
coal of poor quality requires an admixture of 
about 10-15% activator in order to render a good 
standard fuel. If only 5% of the activator is 
added to a standard fuel, the latter is trans 
formed to a superior fuel. The admixture of the 
activator to coal fuel is a very simple and in 
expensive process. It can be done by the con 
sumer immediately before using the coal or by 
the coal producer or distributor by means of any 
conventional mixer. Thus the application of the 
activator is surprisingly economical in its use 
with different kinds of coal. 
several tests performed with the activator 

brought about the above stated results which were 
surprising and unexpected to men skilled in the 
art. This is evidently due to the fact that the 
activator in accordance with the present inven 
tion is not only adding 2. t, u.'s to the coal fuel, 
thereby 'enriching' the coal, but it increases at 
the same time the speed of ignition of the coal 
fuel, and accelerates the self-propagating chain 
reaction in the combustion process in the coal 
fuel ed. The activator increases also the rate 
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6 
of combustion of coal by its own high rate of comi 
bustion and by its catalytic effect on the coal 
fuel, with which it is admixed in concentrated 
form, namely in solid lumps or granules. The 
activator further increases the porosity of the 
coal fuel bed by its expanding action during the 
burning process, and thereby permits easy access 
of Oxygen to the coal, which in turn causes a 
much higher liberation of B. t. u.'s from the coal 
and thereby a more complete combustion of the 
latter. The activator also greatly and noticeably 
minimizes clinkering tendencies and clinkering 
effects. It further reduces the ash pit loss 
through more complete combustion in the fuel 
bed and at the same time increases the heat con 
tent in the coal. 
When the activator is used as activating agent 

for briquets or packaged fuel, the activator has 
to be added during the manufacture of the fuel 
by introducing from 5 to 10% by weight of the 
activator, which percentage will vary in propor 
tion to the calorific value of the coal bases emi 
ployed, into the coal base before the briquet 
binder is applied. 
A further development of the present inven 

tion is the method of preparing the coal activa 
tor in order to produce a solid material in either 
granulated or briquetted form. The method com 
prises the steps of, first, heating coal fines, as 
coal dust, culm or coal slack or all combined, up 
to about 350 F. for dehydration in a coal dryer 
or tank, Second, by heating the liquid hydrocar 
bons, as oils, to about 250 F., adding the absorb 
ing fibrous material as saw dust under constant 
agitation, and further heating up to about 250° 
F., to drive the moisture content out of the saw 
dust, whereupon the latter will form an oil soaked 
maSS. The dehydration of the absorbing fibrous 
material is completed after about 10 minutes and 
the oil Soaked mass is then added to the dehy 
drated coal under agitation, whereby the temper 
ature of the coal will go down from about 350° 
F. to 300 F. It is preferred to use a binder which 
is disclosed in applicant's copending patent ap 
plication Ser. No. 632,600, which comprises pitch 
and Starch or flour. If this preferred binder is 
used a third tank is provided which is either 
Steam jacketed or provided with other heating 
means, in which tank pitch is heated to about 
300 F., thereby melted and then starch or four 
added under agitation, which will bring about a 
bubbling-up of the pitch to about twice of its 
original volume or even more, until the water of 
constitution of the amonaceous material is vapor 
ized, which status is reached in about 5 to 10 
minutes. Then the pitch binder, thus stiffened, 
is poured into the oil-soaked fibrous material 
mixed with the coal base under constant agita 
tion for about 4 minutes. Finally the thus 
bonded, still hot material is led into a tempering 
mixer or into a briquetting press, depending upon 
whether a granulated or briquetted material is to 
be produced. In the first instance, when granu 
lated material is to be obtained, the material 
taken from the tempering mixer is poured out 
onto concrete or metal sheets, cooling tables or 
other cooling means or into a gradually declin 
ing chute. During the cooling-off period the 
material Will crystallize into granules of odd 
shapes and sizes, which will be completely solid 
after cooling to room temperature. 
While I have disclosed the principles of my 

invention in connection with several different 
embodiments, it will be understood that these 
embodiments are given by way of example only 



and not as limiting the scope of the invention 
as set forth in the objects and the appended 
claims. 
What I claim is: 
1. In an activator for a coal fuel, about 52% 

bituminous coal dust, about 15% mineral oil of 
an ignition point of 350 F. to 650 F., about 3%% 
fuel oil of an ignition point of 150 F. to 300 F., 
about 8% saw dust, about 19% pitch, and 2%% 
starch. 

2. In an activator for a coal fuel, about 52% 
anthracite culm, about 16% mineral oil of an 
ignition point of about 350 F. to 650°F, about 3% 
crude oil of an ignition point of 150 F. to 300 
F., about 8% saw dust, about 18%% pitch and 
about 2%% starch, said activator being adapted 
to offset coking tendencies of bituminous coal 
and for smoke abatement of high volatile bitu 
minous coal. 

3. In an activator for a coal fuel, about 27% 
bituminous coal dust, about 27%% anthracite 
culm, about 16% mineral oil of an ignition point 
of 350° F. to 650 F., about 2%% crude oil of an 
ignition point of 150°F. to 300 F., about 5% saw 
dust, about 19% pitch, and about 2%% starch, 
said activator being adapted for anthracite or 
bituminous steam coals. 

4. The method, as set forth in claim 2, in 
cluding the step of mixing said final hot mate 
rial and pouring said material onto cooling means 
in order to crystallize the said material into Solid 
granules of Odd shape and size. - 

5. The method, as set forth in claim 12, in 
cluding the steps of introducing Said final hot 
material into a briquetting press and of form 
ing to solid briquets of predetermined shape. 

6. In an activator for a coal fuel, a minor 
amount to 50% hydrocarbon oils of an ignition 
point of 350° F. to 650 F., a minor amount to 
50% of hydrocarbon oils of an ignition point of 
150°F. to 300° F., but at least 20% of said hy 
drocarbon oils, 10% to 40% of a dehydrated ab 
sorbent fibrous material, and at least 10% of a 
binder material. 

7. In an activator for a coal fuel, 20% to 75% 
of a carbonaceous base, a minor amount to 25% 
hydrocarbon oils of an ignition point of 350 F. 
to 650 F., a minor amount to 25% of hydrocar 
bon oils of an ignition point of 150° F. to 300 
F., but at least 10% of said hydrocarbon oils, a 
minor amount to 25% of a dehydrated, absorbent 
fibrous material, and at least 10% of a binder 
material. 

8. An activator for a coal fuel consisting sub 
stantially of a minor amount to 50% of hydro 
carbon oils of an ignition point of 350 F. to 650 
F., a minor amount to 50% of hydrocarbon oils 
of an ignition point of 150° F. to 300 F., but at 
least 20% of said hydrocarbon oils, 10% to 40% 
of a dehydrated, absorbent fibrous material, and 
10% to 45% pitch and a minor amount to 15% 
starch. 

9. In an activator for a coal fuel, 20% to 75% 
of a carbonaceous base, a minor amount to 25% 
of hydrocarbon oils of an ignition point of 350° 
F. to 650 F., a minor amount to 25% of hydro 
carbon oils of an ignition point of 150 F. to 
300' F., but at least 10% of said hydrocarbon oils, 
a minor amount of a dehydrated, absorbent 
fibrous material, and 10% to 45% pitch and a 
minor amount to 10% starch. 

10. In an activator for a coal fuel, a minor, 
amount to 50% mineral oil of an ignition point 
of 350 F. to 650 F., a minor amount to 50% 
crude oil of an ignition point of 150 S. to 300° 
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8 
F., but at least 20% of said oils, 10% to 46% of 
a dehydrated, absorbent fibrous material and at 
least 10% of a binder material. 

ll. In an activator for a coal fuel, 20% to 
75% of a coal material, a minor amount to 25% 
mineral oil of an ignition point of 350° F. to 
650 F., a minor amount to 25% crude oil of an 
ignition point of 150 F. to 300 F., but at least 
10% of said hydrocarbons, a minor amount to 
25% of a dehydrated, absorbent fibrous material, 
and at least 10% of a binder material. 

12. The method of preparing an activator for 
a coal fuel, comprising the StepS of heating 20% 
to 75% of coal fines to a temperature up to about 
350 F., heating separately a minor amount to 
25% hydrocarbon oils of an ignition point of 350° 
F, to 650 F. and a minor amount to 25% hydro 
carbon oils of an ignition point of 150° F to 300 
F. to a temperature of about 250 F., but at least 
10% of the said hydrocarbon oils, and adding a 
minor amount to 25% of an absorbent fibrous 
materal under constant agitation, heating fur 
ther said hydrocarbon oils with said absorbent 
fibrous material to a temperature up to about 
250' in order to drive out of the latter the mois 
ture content and to form an oil soaked mass, 
adding said oil soaked mass to said heated coal 
fines under agitation, heating separately at least 
10% of a binder and finally pouring the latter 
into the intermixed oil soaked dehydrated ab 
sorbent fibrous material and coal fines under 
constant agitation. 

13. The method of preparing an activator for 
a coal fuel, comprising the steps of heating 20% 
to 75% of coal fines to a temperature up to about 
350 F., heating separately a minor amount to 
25%. Of hydrocarbon oils of an ignition point of 
350 F. to 650 F. and a minor amount to 25% 

... of hydrocarbon oils of an ignition point of 150° 
F. to 300 F. to a temperature of about 250°F, 
but at least 10% of the said hydrocarbon oils, 
and adding a minor amount to 25% of an ab 
Sorbent fibrous material under constant agita 
tion, heating further said hydrocarbon oils with 
said absorbent fibrous material to a temperature 
up to about 250 F. in order to drive out of the 
latter the moisture content and to form an oil 
Soaked mass, adding said oil soaked mass to said 
heated coal fines under agitation, heating still 
separately 10% to 45% pitch to about 300° F. 
and adding a minor amount to 10% starch to 
the latter under agitation in order to produce 
a bubbling-up of the pitch until the water of 
constitution of the said starch is vaporized, 
finally pouring the said heated stiffened pitch 
binder into the intermixed oil soaked absorbent 
fibrous material and coal fines under constant 
agitation. 

14. The method of preparing an activator for 
a coal fuel comprising the steps of heating 20% 
to 75% of coal fines to a temperature up to about 
350 F., heating separately a minor amount to 
25% of hydrocarbon oils of an ignition point of 
350 F. to 650 F. and a minor amount to 25% 
of hydrocarbon oils of an ignition point of 150° 
F. to 300 F. to a temperature of about 250° F., 
but at least 10% of the said hydrocarbon oils, 
and adding a minor amount to 25% of an ab 
sorbent, dehydrated fibrous material under con 
stant agitation, thereby forming an oil soaked 
mass, adding said oil soaked mass to said heated 
coal fines under agitation, heating still sepa 
rately at least 10% of a binder to about 300° E. 
and finally pouring the latter into the inter 
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mixed oil soaked absorbent fibrous material and Number 
coal fines under constant agitation. 522,668 
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