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2 Claims. 

This invention relates to improvements in ap 
paratus for injecting graphite into engines, and 
in its general aspect is similar to the invention 
of the co-pending application of Carl R. Rolen, 
Serial No. 699,309, filed November 23, 1933. 
AS in the aforesaid application, it is a general 

object of this invention to provide an appara 
tuS for injecting dry powdered graphite directly 
into the combustion chamber of an internal con 
bustion engine. 
The Success of an apparatus of this type de 

pends considerably upon the regulation of the 
foW of powdered graphite into the engine. Ob 
Viously, it is undesirable to carry too great an 
amount of the graphite into the engine, but on 
the other hand, to be at all effective, there must 
be a continuous uniform flow. 

In the aforesaid application, the flow of graph 
ite into the engine was regulated by interposing 
a felt barrier in its path so that the graphite 
had to be carried through the intestices of the 
felt, making it possible to govern the flow by de 
termining the degree of compression on and con 
Sequently the density of the felt barrier. 
In the present invention, a feit or other suit 

able fibrous barrier, is again employed to ob 
tain the desired control of the flow of graphite 
into the engine, but in this instance, the graph 
ite does not pass through the felt. Only the air 
utilized to carry the graphite into the engine 
paSSes through the felt barrier. 
With this improved mode of operation in view, 

it is a further object of this invention to pro 
Wide a construction in which a felt barrier is so 
disposed with respect to the supply of powdered 
graphite that air drawn through the barrier by 
engine Suction picks up the graphite and carries 
it along in suspension into the engine combus 
tion chamber. 
Another object of this invention is to so con 

Struct the felt barrier as to insure unifornity 
of feed as the Supply of powdered graphite de 
CreaSeS. 
Another object of this invention is to provide 

a barrier so shaped and constructed that its 
density, and Consequently the rate of air flow 
therethrough, may be readily adjusted merely 
by forcing the barrier further into the aperture 
it closes. 
A Still further object of this invention is to 

provide an apparatus of the character described 
which is inexpensive and so constructed as to 
be readily adapted to different internal combus 
tion engines and easily applied thereto. 
With the above and other objects in view which 

(C. 123-196) 
will appear as the description proceeds, my in 
vention resides in the novel construction, combi 
nation and arrangement of parts Substantially 
as hereinafter described and more particularly 
defined by the appended claims, it being under 
stood that such changes in the precise embodi 
ment of the herein disclosed invention may be 
made aS come Within the Scope of the claims. 
In the accompanying drawing, I have illus 

trated one complete example of the physical em 
bodiment of my invention constructed according 
to the best modes I have so far devised for the 
practical application of the principles thereof, 
and in Which: 

Figure 1 is a side elevation of a portion of an 
internal combustion engine showing the appli 
cation of this invention thereto; and 

Figure 2 is an enlarged side view of the appa 
ratus With parts broken away and in section. 

Referring now more particularly to the ac 
Companying drawing, the numeral 5 designates 
the intake manifold of a combustion engine. 
Connected to the manifold is a carburetor 6 
shown in the present instance as of the down 
draft type and arranged to take in air through 
an air cleaner . In the conventional construc 
tion the discharge throat 8 of the air cleaner is 
fitted directly to the air inlet 9 of the carburetor, 
being telescoped thereover. 
To mount the apparatus of the invention 

Which is indicated generally by the numeral 0, 
a sleeve is interposed between the outlet throat 
8 of the air cleaner and the air inlet 9 of the 
carburetor, the upper and lower ends of the sleeve 
if being arranged to be telescoped respectively 
Within the throat 8 and over the carburetor inlet 
9. In this manner, the application of the ap 
paratus to the engine is easily effected entirely 
Without necessitating any change in the con 
struction of the engine parts as the air cleaner 

is readily detachable from the carburetor. 
The apparatus per se which as stated is indi 

cated by the numeral ), consists of an upright 
cylindrical receptacle or container 2 open at its 
top and provided With a constricted throat 3 
at its bottom. An annular flange 4 encircles the 
Open top to provide a Seat for a gasket 5 inter 
pOSed between it and a removable cover 6. 
Near its top the receptacle has an outlet open 

ing in which a tube is fixed. The tube extends 
diametrically across the interior of the receptacle 
and projects laterally therefrom to extend into 
and diametrically across the interior of the sleeve 

. The opposite ends of the tube are closed 
by the adjacent Walls of the receptacle 2 and 
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2 
the sleeve respectively, which, to hold the tube 
against shifting, have tilts 8 formed therein and 
entering the ends of the tube. 
The apertured walls of the receptacle 2 and 

the sleeve through which the tube passes are 
welded or otherwise Secured to the tube as at 9. 
In this manner, the receptacle 2 and the sleeve 

are securely and rigidly connected. 
The tube also affords communication be 

tween the cylinder and the sleeve, as it has an 
outlet opening 20 disposed within the sleeve , 
which when the apparatus is used with a down 
draft carburetor points downwardly toward the 
carburetor, and an inlet port 24. The inlet port 
2 for the purpose of adjusting the apparatus to 
different types of internal combustion engines, is 
provided by a removable nozzle or jet 22 having 
an Orifice of predetermined size. 

Extending upwardly through the center of the 
receptacle 2 and closing the constricted throat 
3 at the bottom thereof is a felt stick 23. This 

felt Stick affords a fibrous barrier through which 
air is drawn into the receptacle by the effect of 
partial vacuum established therein by engine 
suction. Obviously, the density of the felt barrier 
at the constricted throat 3 determines the rate 
of air-flow into the cylinder, and by virtue of its 
tapered shape as shown, it is possible merely by 
forcing the Stick further into the constricted 
throat to further compress the same and deter 
mine its degree of density. 
As shown, the stick extends up through the 

center of the Supply of powdered graphite con 
tained within the receptacle and deposited there 
in through the open top upon removal of the 
cover 6, so that as the air passes from the felt 
stick near the top of the supply of powdered 
graphite, it carries particles of graphite with it 
to convey then into the air stream leading to the 
carburetor and thence into the COmbustion 
chamber of the engine. 
When the receptacle is full and the graphite 

particles have only a short distance to travel to 
reach the inlet port 2, the velocity of the con 
veying air current is low because of the long dis 
tance the air must travel through the felt stick 
before it reaches the upper layer of powdered 
material and becomes effective to lift the par 
ticles. As the supply of graphite diminishes and 
the distance the particles must be carried to reach 
the inlet port 2 increases, the velocity of the air 
and consequently its effectiveness for carrying the 
powdered material up to the inlet port 2 is in 
creased by Virtue of the lesser distance it must 
travel through the felt stick. Hence, it will be 
seen that the device compensates itself and in 
Sures uniformity in the amount of graphite fed 
to the engine. . 
To hold the upper end of the felt stick in 

position, it is preferably hooked as at 24, to an 
eyebolt 25 mounted on the tube 7 and project 
ing through the cover S to have a nut 26 
threaded thereon. As shown, the cover 8 is held 
down by Screwing the nut onto the eyebolt 25. 
From the foregoing description taken in con 

nection with the accompanying drawing, it will 
be readily apparent to those skilled in the art, 
that this invention affords a novel device for in 
jecting dry powdered graphite directly into the 
combustion chamber of an internal combustion 
engine, and that in metering or regulating the 
flow of air which is employed to carry the graphite 
into the engine, in the manner described, an ex 
ceptionally fine control of the flow of graphite 
into the engine is obtained. Also, by virtue of 

2,042,191 
the fact that only air passes through the felt 
barrier, there is no possibility of its becoming 
clogged with graphite so that the device may be 
used indefinitely without necessitating replace 
ment of the felt Stick. 5 
What I claim as my invention is: 
1. In combination with a duct adapted to be 

Subjected to the influence of vacuum to cause air 
flow therethrough, a container for dry powdered 
material which it is desired to inject into Said 10 
duct, means to communicate said container with 
said duct, and a fibrous barrier closing an air 
inlet to the container through the interstices of 
which air is drawn into the container by the effect 
of Vacuum in said duct, said fibrous barrier being lS 
So arranged with respect to the dry powdered 
material. Within the container that air passing 
therethrough picks up and carries the powdered 
material into said duct. 

2. In combination with a duct adapted to be 20 
Subjected to the influence of vacuum to cause an 
air-flow therethrough, an enclosure communi 
cated with said duct and having an opening 
affording an air inlet to the enclosure and said 
duct, said enclosure being adapted to contain dry 25 
powdered material to be carried into said duct 
by the air-flow, and a fibrous barrier closing said 
air inlet to govern the rate of flow into the en 
closure and consequently determine the amount 
of powdered material conveyed into said duct. 

3. A device for Supplying finely powdered ma 
terial in Small quantities comprising a container 
to hold a supply of the powdered material, means 
whereby a flow of air may be induced through 
the container to carry particles of the powdered 35 
material from the container, and a fibrous barrier 
through the interstices of which the air must pass 
to enter the container whereby the flow of air 
through the container and consequently the 
amount of material carried therefrom is deter- 40 
mined by the density of the barrier. 

4. In combination with a passage adapted to 
be subjected to the effect of vacuun to cause air 
flow therethrough, a container to hold a supply of 
dry powdered material which it is desired to 45 
inject into the passage, means to communicate 
said container With said passage SO that the effect 
of vacuum therein induces a flow of air through 
the container to carry Small particles of pow 
dered material into the passage, and a fibrous 50 
barrier through the interstices of which air must 
pass to enter the container, whereby the flow of 
air and consequently the volume of powdered 
material carried into the passage is determined by 
the density of the barrier. 

5. A device for supplying finely powdered ma 
terial in small quantities comprising a container 
to hold a supply of the powdered material, said 
container having an air inlet and an Outlet, 
means associated with the outlet whereby a flow 
of air may be induced through the container to 
carry the powdered material from the container 
through said outlet, and a fibrous barrier closing 
the inlet So that the air entering the container 
must pass through the interstices of said fibrous 
barrier, whereby the flow of air through the con 
tainer and the volume of powdered material car 
ried therefrom is determined by the density of 
the barrier. 

6. A device for supplying finely powdered ma- 70 
terial in Small quantities, comprising a container 
to hold a supply of the powdered material, said 
container having an inlet and an Outlet, means 
associated with the outlet whereby a flow of air 
may be induced through the container to carry 75 
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2,042;1913. 
powdered material from the containers through 
Said Outlet to a point of use, and a fibrous mem 
ber closing the inlet and projecting into the 
powdered contents of the container to regulate 
the flow of air into the container and determine 
the amount of powdered material carried from . 
the container by the flow of air therethrough. 

7. In combination. With an enclosure adapted 
to hold a supply of dry powdered material which 
it is intended to convey from the enclosure pneu 
matically, eans aSSociated With the container 
whereby a flow of air may be induced through the 
container to prleumatically carry, particles of 
powdered material therefrom, and a felt barrier 
to control the rate of air-flow into the container 
and consequently its effectiveness to carry the 
powdered material from the container. 

8. In combination with a part within which a 
partial vacuum may be established, means to in 
troduce powdered material into said part in re 
sponse to the effect of vacuum therein compris 
ing, a container to hold a Supply of the powdered, 
material, said container having an inlet and an 
outlet, means to connect the outlet of the con 
tainer With said part whereby the effect of vac 
uum within said part is manifested within the 
container to induce a flow of air into the inlet 
thereof which flow of air carries the dry pow 
dered material into said part, and a felt barrier 
at the inlet of the container to govern the flow of 
air into the container and consequently the foW 
of powdered material into said part. 

9. Means for introducing dry powdered mate 
rial into an internal combustion engine part with 
in which a partial vacuum is established by en 
gine suction, comprising a container to hold a 
supply of the powdered material, said container 
having an inlet and an outlet, means to Connect 
the outlet of the container with said engine part 
whereby the effect of vacuum within said engine 
part is manifested within the container to induce 
a flow of air through the inlet thereof which flow 
of air carries the dry powdered material into the 
engine part, and a felt member having a portion 
thereof closing the inlet of the container and 
a portion projecting into the powdered contents : 
of the container through which the air entering 
the container in response to the partial vacuum 
therein must pass whereby the rate of air-flow 
into the container and the consequent conveyance 
of powdered material into the engine part is de 
termined by the density of said felt member. 

10. A device for providing controlled injection 
of dry powdered material into a chamber Sub 
jected to suction comprising, a receptacle to hold 
a supply of the powdered material, means to con 
municate the receptacle with Said chamber 
whereby the interior of the receptacle is likewise 
subjected to suction, said receptacle having an 
air inlet, and a felt barrier closing said inlet and 
so arranged with respect to the powdered Con 
tents of the receptacle that air drawn through 
the interstices of the felt barrier picks up parti 
cles of the dry powdered material to convey the 
same through said communication into the cham 
ber subjected to suction. 

11. A device of the character described con 
prising, a receptacle for dry powdered material, 
said receptacle having an air inlet and an Outlet 
and an elongated felt member projected into the 
receptacle through the air inlet thereof and ef 
fectively closing the air inlet except for the pas 
sages afforded by the interstices of said felt mem 
ber, said felt member extending into the body of 
the dry powdered material contained within the 

receptacle' whereby upon the creation of a flow 
of-air into the receptacle inlet and from the re 
ceptacle outlet, a controlled amount of dry pow 
dered material is conveyed from the receptacle 
through said outlet. 

12. A device for providing controlled injection 
of dry powdered material into the air stream of 
a carburetor provided with an air inlet and an 
air cleaner through which air for entrance into 
the carburetor, must pass prior to reaching the 
Carburetor air inlet, said air cleaner being readily 
detachable from the carburetor, said device in 
cluding a receptacle for the dry powdered mate 
rial, and common means to mount said receptacle 
from the carburetor and communicate the inte 
rior thereof with the passage from the air cleaner 
to the carburetor comprising, a sleeve adapted to 
be interposed between the air cleaner and the 
Carburetor, and a tube connecting the sleeve and 
the receptacle and having open communication 
thereWith 

13. A device of the character described con 
prising, a receptacle for dry powdered matcrial 
having an air inlet and an outlet, a tube fixed in 
the Outlet and having communication with the 
interior of the receptacle, a mounting sleeve fixed 
to the outer end of the tube and likewise having 
communication with the tube and through it with 
the interior of the receptacle whereby a channer 
communicated with the interior of the sleeve be 
COneSCO nunicated With the interior of the re 
Ceptacle. So that Suction. Within the sleeve induces 
an air-flow through the receptacle and into the 
sleeve to carry powdered material from the re. 
ceptacle into the sleeve, and a fibrous barrier 
at the air inlet of the receptacle to control the 
rate of flow and the volume of powdered mate 
rial carried from the receptacle. 

14. A device for supplying finely powdered na 
terial in Small quantities comprising, a receptagle 
for the powdered material, said receptacle having 
an air inlet and an outlet, the outlet including a 
removable jet, orifice, means associated With the 
outlet whereby a flow of air may be induced 
through the receptacle to carry powdered mate 
rial out through said outlet, and a fircus bar 
rier closing the inlet to determine the rate of 
air flow and consequently its effectiveness. 

15. A. device of the 'character described coin 
prising a receptacle adapted to contain a supply 
of dry powdered material to be pneumatically 
conveyed from the receptacle, said receptacle 
having an inlet and an outlet, means associated 
With the outlet whereby an air-flow may be in 
duced through the receptacle to carry the pow 
dered material therefrom, an elongated felt mem 
ber extending into the receptacle and closing the 
air inlet thereof whereby the density of the felt 
member governs the rate of air-flow through the 
receptacle and consequently its effectiveness, a 
COver to close the receptacle, and common means 
to hold the cover closed and maintain the felt 
member in position. 

16. In a device of the character described, a 
receptacle for powdered material to be pneumati 
cally conveyed therefrom, said receptacle having 
an inlet and an outlet, means associated with the 
outlet Whereby an air-flow may be induced 
through the receptacle to carry the powdered 
material therefrom, and an elongated tapered 
felt member inserted into the receptacle through 
the inlet to afford a barrier to govern the rate 
of air-flow through the receptacle and conse 
quently its effectiveness to carry the powdered 
material therefrom, the tapered shape of the felt 
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4. 
member affording means for determining the 
density of its portion disposed within the inlet 
by forcing the same further into the inlet. 

17. A device of the character described Com 
prising, an upright receptacle for poWodered ma 
terial to be conveyed pneumatically from the re 
ceptacle, said receptacle having an inlet at its 
lower portion and an Outlet at its upper portion, 
a tube disposed within the outlet and extending 
across the interior of the receptacle With one end 
closed by a wall of the receptacle and its other 
end open for communication. With a chamber into 
which the powdered material is to be conveyed, 
a removable jet orifice carried by the tube with 
in the receptacle to communicate the interior of 
the receptacle with the tube whereby the effect 
of Suction within said chamber is manifested 
Within the receptacle to induce an airflow through 
the receptacle and into the tube to carry dry 
powdered material into the tube and consequent 
ly into the chamber, and a felt barrier wedged 
in the inlet of the receptacle So that air must 
paSS through the interstices of the barrier to en 
ter the receptacle and whereby the density of 
the felt barrier determines the rate of air-flow 
and Consequently its effectiveness. 

18. A device of the character described com 
prising, an upright receptacle adapted to contain 
a. Supply of dry powdered material to be conveyed 
pneumatically to a chamber, said receptacle hav 
ing an inlet at its lower portion and an outlet 
near its upper portion, a tube fixed in the outlet, 
a removable jet Orifice carried by the tube and 
affording communication between the tube and 
the interior of the receptacle whereby the degree 
of COmmunication is determined by the size of 
the Orifice of Said jet, means to connect the other 
end of the tube With the chamber into which the 
powdered material is to be conveyed whereby the 
effect of Suction. Within Said chamber is mani 
fested through the tube within the receptacle to 
induce an air foW through the receptacle and 
the tube into the chaimber to carry powdered ma 
terial into the chamber, an elongated felt mem 
ber projected up into the interior of the receptacle 
through the inlet at its lower portion whereby 
said felt member projects up into the supply of 
powdered material Within the receptacle and 
closes the air inlet except for the interstices 
through the felt and whereby the density of the 

2,042,191 - 
felt member determines the rate of air-flow 
through the receptacle and consequently its ef 
fectiveness to carry powdered material from the 
receptacle. 

19. A device for supplying dry powdered mate 
rial in Small quantities comprising a receptacle 
to hold a Supply of the dry powdered material, 
Said receptacle having a port through which the 
material may be drawn from the receptacle by 
suction and having an opening for the admission 
of air, and a fibrous barrier closing Said opening 
except for the passages formed by its interstices 
to control the rate of flow of air into the re 
ceptacle and consequently the rate of flow of the 
material from the receptacle. 

20. In a device for supplying dify powdered ma 
terial in Small quantities, a receptacle to hold a 
Supply of powdered material, said receptacle hav 
ing a port through which the material may be 
drawn from the receptacle by Suction and having 
an opening for the admission of air into the re 
ceptacle, and a fibrous member closing Said open 
ing and extending up into the body of dry pow 
dered material with its upper end projecting from 
the surface of the powdered material So that air 
entering the receptacle must flow through the 
interstices of the fibrous member to reach the 
upper layer of powdered material which is picked 
up by the air and conveyed to Said port. 

21. In a device for Supplying finely powdered 
material in Small quantities, a receptacle to hold 
a Supply of powdered material, means Whereby a 
flow of air may be induced through the receptacle 
to carry particles of the powdered material from 
the receptacle, and a fibrous member through 
the interstices of which the air must pass to enter 
the receptacle, said fibrous member extending up 
through the body of the powdered material So 
that the velocity of the air flowing through the 
receptacle to convey the powdered material 
therefrom is dependent upon the distance the air 
must pass through the fibrous member to reach 
the upper layer of powdered material which dis 
tance is in turn governed by the depth of the 
powdered material So that the velocity increases 
as the receptacle empties to compensate for the 
greater distance the powdered material must be 
carried to the outlet opening. 

CARL R. ROLEN. 

0 

15 

20 

25 

30 

35 

40 

45 

50 


