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UNITED STATES PATENT OFFICE. 
HENRY A. DREFFEIN, OF CHICAGO, ILLINOIS, 

INJECTOR, 

1,321,996. specification of Letters Patent. Patented Nov. 18, 1919. 
Application filed November 19, 1914. Serial No. 873,071. 

To all whom it may concern: 
- Be it known that I, HENRY A. DREFFEIN, 
a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful Improvements in Injectors, of which the 
following is a specification. 
This invention relates to improvements in 

a new and improved form of injector espe 
cially adapted for use in inducing gas or the 
like through a pipe, at the same time supply 
ing air for mixture with said gas prior to 
combustion thereof. 
An object of my invention is to provide 

such a form of injector capable of operation 

20 

to vary the inducing effect of the air supply 
without varying the flow thereof. I have 
found that in the use of producer gas, for 
example generated from soft or bituminous 
coal, that I may dispense with scrubbers or 
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the like and supply the raw gas directly to 
the burners. In order to do this I utilize 
the current of air which is needed for mix 
ture with the gas prior to combustion. It is impracticable and impossible to supply such 
gas to the burner by the use of fans or the 
like, owing to the presence, in large quan 
tities, of free carbon in gummy and sticky 
condition. By maintaining an uninterrupt 
ed line from the generators or producers to 
the burners eliminate clogging thereof such 

35 

as would obtain were fans or the like uti 
lized. At the same time I reduce very ap preciably the amount of power required in 
the operation of such systems by eliminating 

40 

50 

55 

scrubbers, fans and the like. I am able to 
control the flow of this gas without the use 
of valves by varying the inducing effect of 
the air and at the same time I may keep the 
flow of air constant so as not to affect the 
combustion of the mixture. In other words 
I am able to regulate the flow of gas by 
varying the induction effect of the air with 

45 out varying the flow of the latter. 
attain these and other objects by means 

of the construction described in the follow 
ing specification and shown in the accom 
panying drawings, in which: 

tube and nozzle partially in section; 
Fig. 2 is a horizontal section through the 

gas pipe and burner; - - 
Fig. 3 is a longitudinal section through 

the nozzle and air tube; 

and nozzle looking at the end of the latter; injectors, and has for its object to provide 

Fig. 4 is a side elevation of the nozzle, the . 
air pipe being indicated in dotted lines. 

Fig. 5 is a transverse section along the line 5-5 of Fig. 3; 
Fig. 6 is a section taken along the line 

6-6 of Fig. 3 showing the valve; 
Fig. 7 is an end elevation of the air tube 
Fig. 8 is a longitudinal section through 

the modified form of nozzle; 
Fig. 9 is an end elevation of the same; and 
Fig. 10 is a view partially in section of still another form of nozzle. 
Like numerals refer to like elements 

throughout the drawings, in which 10 indi 
cates generally the wall of a furnace or the 
like and the outer sheathing plates 10°. 10 
designates a burner opening in the wall 10 
in which is inserted a burner 11 carried by 
the metal sleeve 12 located exteriorly of the 
furnace. This sleeve 12 is in turnsecured 
by bolts or the like to a peripheral flange 
13 of a gas supply pipe 13 which is shown 
in the form of an elbow, see for example 
Fig. 1. This gas supply pipe 13 is intended 
to communicate with a supply of gas such 
as a gas producer or the like. Projecting 
through a suitable aperture into one arm of 
the gas pipe 13, is the air pipe 14-in com 
munication with an air line 14 arranged 
to supply air under pressure for mixture 
with gas prior to combustion thereof. Lo 
cated in the air pipe 14 is the nozzle 15, see 
Figs. 1 to 7, inclusive, the same being con 
structed with a tapering internal bore 15 
provided at one end thereof with the wall 
15 having apertures 15° therethrough con 
municating with the bore 15°. The nozzle 
15 is spaced from the inner wall of the tube 
or pipe 14 and is provided with the pe 
ripheral collar 15 adjacent its apertured 
end, as shown in Figs. 3, 4 and 5, for ex 
ample. This collar 15 closely fits the in 
terior of the pipe 14 and is secured to the 
latter by means of screws 16 or the like, as, 
shown in Fig. 7. Apertures 15 are pro 
vided in the collar 15, as shown in Fig. 5, 
these apertures being alternately arranged 
with respect to apertures 15° and communi Figure 1 is a vertical section through the 

gas supply pipe and burner showing the air cating with the space between the exterior 
of the nozzle 15 and the interior of pipe 
14. In addition to being alternately ar 
ranged with respect to nozzle apertures 15, 
the collar apertures 15 are each of an area, 
equai to each of the nozzle apertures 15°. In conjunction with the nozzle I provide a 
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rotatable valve 17, see Fig. 6, having the 
fan or sector shaped portions 17. This 
valve 17 is adapted to closely abut against 
the apertured end of the nozzle 15, as shown 
in Figs. 3 and 4, and when at one extremity 
of its partial rotation this valve 17 will en 
tirely close nozzle apertures 15° and fully 
open collar apertures 15'. A pin 18 pro 
jects from the apertured end of the nozzle 
15 and is located so as to contact with the 
edge of one of the sectors 17 when the 
valve is at one extremity of its motion and 
with the edge of an adjacent sector when 
the valve is at the other extremity of its 
motion, as will be apparent. When the 
valve 17 is rotated to close the collar aper 
tures 15 the pin is so located as to prevent 
absolute closure thereof, comparatively 
small openings through the apertures 15 
being unclosed, as shown in Fig. 4, for a 
purpose to be hereinafter described. Lugs 
or blocks 155 project from the exterior of 
the nozzle 15 to the inner wall of the pipe 
14 adjacent to and in alinement with these 
comparatively small openings, as is also 
shown in Fig. 4. At its outer end the nozzle 
15, which projects slightly beyond the end 
of the pipe 14, is provided with a peripheral 
flange 15, as shown in Figs. 3 and 4. The 
valve 17 is provided with the rearwardly 
extending stem 17 which is attached to a 
collar 20 by a rivet 20 or the like, there be 
ing a slight amount of play present be 
tween the stem 17 and collar 20. A rod 21 
has one end similarly secured in the collar 
20 by a second rivet 20 located at right 
angles with respect to rivet 20. The end 
of this rod also is slightly spaced from the 
interior of collar20 to permit a slight amount 
of play, the collar and its connections con stituting a species of universal ESE. 
ing alinement of the valve 17 in the tube 
14. The rod 21 projects rearwardly through 
the air line T 14 and attached to its pro 
jecting extremity is the operating handle 
21". Extending between interior end of 
pipe 14 and a collar 21 carried by rod 21 
is a coiled spring 21, coiled around rod 21, 
as shown in Fig. 1, this spring serving to 
maintain the valve in close contact with the 
nozzle. 
Assuming that a comparatively large pro 

portion of gas is needed during a portion of 
the operation of the burner, the valve 17 
Will be moved to position fully opening 
nozzle apertures 15 in which position the 
maximum inducing effect of the air flowing 
through nozzle 15 will induce a maximum 
of gas through the gas pipe 13. At the 
same time small cur,ents of air will pass 
through the Small openings described above, 
in the collar apertures 15', and these cur 
rents of air impinging upon lugs 15s will 

65 rounding the nozzle 15 and will flow out at 
be diffused to completely fill the space sur 

mounted with respect thereto. 
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the open end of the tube 14 preventing the 
eddying thereinto of gas such as would or 
dinarily occur and such as would ordina 
lily cause a precipitation of carbon or the 
like in the interior of the tube 14 at the end 
thereof. 
Assuming that a minimum inducing effect 

is desirable without varying the amount of 
the air to be supplied for mixture, the valve 
17 may be moved to the position completely 
closing the nozzle apertures 15° at the same 
time fully opening the collar apertures 15; 
these latter being of cross sectional area 
equal to that of the nozzle apertures the flow 
of the air will not be restricted. The air 

70 

80 
flowing through the space" around the nozzle 
15, however, will have a greatly reduced in 
duction effect, and to further reduce this ef 
fect I have provided the peripheral flange 
15, which is so formed as to divert and dif 
fuse the current of air flowing therearound, 
thereby reducing its velocity as it flows into 
the gas pipe and burner. As will be ob 
vious the induction effect of the air may be 
varied between the two extremes described 
above according to the requirements of the 
burner. 

In Figs. S and 9 I have shown a modified 
form of nozzle construction comprising a 
nozzle proper designated by numeral 30 and 
formed with a plurality of peripheral aper 
tures 30, the nozzle itself closely fitting the 
interior of the air pipe 14. This nozzle 30 
is provided with the rearwardly extending 
stem 30 secured to the collar 31 by a rivet 
31. A rod 32 is likewise secured to the col 
lar 31 by a rivet 31 and extends rearwardly 
through the T 14 of the air line 14", pass 
ing through an internally apertured and 
threaded gland 32, and being slidably 

An oper 
ating handle 32° is attached to the outer end 
of the rod 32 and sliding of the latter will 
operate to move the nozzle toward or from 
the end of the pipe 14 owing to the threaded 
engagement of the rod and gland, as will be 
obvious. As is a well known physical fact 
the location of the nozzle at varying dis 
tances from the end of the pipe 14 results 
in a variation of the induction effect of such 
nozzle without variation of the amount of 
air flowing therethrough. At the same time 
provision of a plurality of nozzle apertures 
30 about the periphery of the nozzle 30 in 
lieu of a central aperture, increases the 
amount of induction obtainable and this 
form of nozzle is, therefore, especially 
adapted for use with low pressure systems. 
Another advantage of this construction is 

that the location of these nozzle apertures 
30 prevents the formation of carbon or sim 
ilar deposits on the interior of the pipe 14 
when the nozzle is moved away from the 
end thereof to lessen the induction effect of 
the air current. 
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15 vention with more or less particularity, I do 
not wish to be restricted to the form shown 
and described beyond the scope of the ap 
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In Fig. 10 I have shown still another mod 
ification similar to that shown in Figs. 8 
and 9, except as to the form of nozzle gen 
erally indicated by numeral 35, the same. 
being constructed with a central aperture 
35 and rearwardly extending arms 35 ter. 
minating in a collar 35 in which is secured 
the end of the rod 32, by a pin 32 or the 
like. It will be apparent that movement of 
the operating handle 32° will result in lon 
gitudinal movement of the nozzle 35, the in 
duction effect being varied as the nozzle is 
positioned in the pipe 14, as in the case of 
the other forms described above. 
While I have shown and described my in 

pended claims. 
What I claim is: 
1. In combination, a fuel supply pipe, an 

air supply pipe located in said fuel pipe, 
and a nozzle mounted in said air pipe and 
operable by the flow of air through said air 
pipe to induce gas through said gas pipe 
upon flow of air through said air pipe, said 
nozzle being spaced from said air pipe. 

2. In combination, a fuel supply pipe, 
an air supply pipe located in said fuel pipe, 
a nozzle mounted in said air pipe and oper 
able by the flow of air through said air pipe 
to induce gas through said gas pipe upon 
flow of air through said air pipe, said nozzle 
being spaced from said air pipe, and means 
to control flow of air around and through 
said nozzle. . . 

3. In combination, a fuel supply pipe, an 
air supply pipe located in said fuel pipe, a 

40 
nozzle mounted in said air pipe and oper 
able by the flow of air, through said air 
pipe to induce gas through said gas pipe 
upon flow of air through said air pipe, said 
nozzle being spaced from said air pipe, and 
means to control flow of air around and 
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induce gas through said gas pipe upon flow 
of air through said air. pipe, said nozzle 

55 

60 

65 

flow through said nozzle. 

through said nozzle, said means being oper 
able to approximately cut of flow of air 
around said nozzle when permitting full 

4. In combination, a fuel 
air supply pipe located in said fuel pipe, a 
nozzle mounted in said airpipe and operable 
by the flow of air through said air pipe to 

being spaced from said air pipe, and means 
to control flow of air around and through 
said nozzle, said means being adapted to 
approximately cut of flow of air around 
said nozzle when permitting full flow. 
through said nozzle, and vice versa. 

5. in combination, a fuel supply pipe, an 
air supply pipe located in said fuel pipe, a 
nozzle mounted in said airpipe and operable 
by the flow of air through said air pipe to 
induce gas through said gas pipe upon flow 

supply pipe, an 

3. 

of air through said air pipe, said nozzle be 
ing spaced from said air pipe, means to con 
trol flow of air around and through said 
nozzle, said means being adapted to approx 
imately cut of flow of air around said noz 
zle when permitting full flow, through said 
nozzle, and means to prevent absolute cut 
ting off of flow of air around said nozzle. 

6. In combination with a gas supply pipe, 
an air tube located in said pipe, a nozzle lo 
cated in said tube and spaced therefrom, said 
nozzle being provided with ducts commini 
cating with the interior thereof, and ducts 
providing communication with the space be 
tween the exterior thereof and the interior 
of said tube, a valve operable to cutoff flow 
of air through said nozzle ducts, said valve 
and ducts being so arranged that when flow 
through said nozzle is cut off air will flow. 
therearound. 

7. In combination with a gas supply pipe, 
an air tube located in said pipe, a nozzle 
located in said tube and spaced therefrom, 
said nozzle being provided with ducts com 
municating with the interior thereof, ducts 
providing communication with the space 
between the exterior thereof and the inte 
rior of said tube, a valve operable to cut of 
flow of air through said nozzle ducts, said 
valve and ducts being so arranged that when 
flow through sald nozzle is cut of air will 
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flow therearound, and means to prevent com 
plete closure of said ducts leading to the 
space around said nozzle whereby a com 
paratively small amount of air will flow 
through said tube around said nozzle when 
said valve is in position approximately clos 
ing communication with the exterior of said 
nozzle. 

8. In combination with a gas supply pipe, 

OO 

0. 
an air tube located in said pipe, a nozzle 
located in said tube and spaced therefrom, 
said nozzle being provided with ducts com 
municating with the interior thereof, ducts 
providing communication with the space be 
tween the exterior thereof and the interior 
of Said tube, a valve operable to cut off flow 
of air through said nozzle ducts, said valve 
and ducts being so arranged that when flow 
through said nozzle is cit off air will flow 
therearound, means to prevent complete clo 
sure of said ducts leading to the space 
around said nozzle whereby a comparatively 
Small amount of air will flow through said 
tube around said nozzle when said valve is 
in position approximately closing commu 

, nication with the exterior of said nozzle, and 
means to diffuse airflowing through said 
ducts around said nozzle when the latter 
are substantially closed. - 

9. In combination with a gas supply pipe, 
an air tube located in said pipe, a nozzle 
located in said tube and spaced therefrom, 
said nozzle being provided with ducts com 
municating with the interior thereof, ducts 
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providing communication with the space be-, 
tween the exterior thereof and the interior 
of Said tube, a valve operable to cut of flow 
of air through said nozzle ducts, said valve and ducts being so arranged that when flow 
through said nozzle is cut off air will flow 
therearound, means to prevent complete 
closure of said ducts leading to the Space 
around Said nozzle whereby a comparatively 
Small amount of air will w through said 
tube around said nozzle when said valve is 
in position approximately closing communi 
cation with the exterior of said nozzle, and 
means to diffuse air flowing through said 
ducts around said nozzle when the latter are substantially closed, said means compris. 
ing blocks or the like located around said 
nozzle. 

10. In combination with a gas supply 
tube, an air tube located therein, a nozzle in 
Said air tube and spaced therefrom, said 
nozzle being provided with a peripheral 
flange arranged to deflect and diffuse air. 
flowing through said air tube around said 
nozzle. 

11. In combination with a gas pipe or the 
like, an air pipe located therein, a nozzle 
mounted-in said air pipe, a collar located 
round Said nozzle in said air pipe, said col lar being provided with apertures there 

through, said nozzle also being provided 
With apertures therethrough, said collar and 
nozzleapertures being alternately arranged 
and of equal area, and a valve operable to 
close either said apertures. 

12. In combination with a gas pipe or the 
like, an air pipe located therein, a nozzle 
mounted in Said air pipe, a collar located 
around said nozzle in said air pipe, said collar being provided with apertures there 
through, said nozzle also being provided 
With apertures therethrough, said collar and 
nozzle, apertures being alternately arranged 
and of equal area, and a valve operable to 
close either said apertures, or partially close 
both said apertures. 

18. In combination with a gas pipe or the 
like, an air pipe located therein, a nozzle 
mounted in said air pipe, a collar located 
around said nozzle in said air pipe, said 
collar being, provided with apertures there 
through, said nozzle also being provided 
with apertures therethrough, said collar and 
nozzle, apertures being alternately arranged 
and of equal area, a valve operable to close 
either said apertures or partially close both 
said apertures, and means to prevent abso 
lute closure of said collar apertures, said 
means comprising a pin carried by said col 
lar and so arranged that when said valve is 
in contact there with in position fully open 
ing said nozzle apertures, comparatively 
small openings will be provided through 
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Said collar apertures permitting a relatively 
Small current of air to flow through said 
Space around said nozzle. 

14. In combination with a gas pipe or the 
like, an air pipe located therein, a nozzle 
mounted in said air pipe, a collar located 
around Said nozzle in said air pipe, said col 
lar being Provided with apertures there 
through, said nozzle also being provided 
With apertures therethrough, said collar and 
nozzle apertures being alternately arl'anged 
and of equal area, a valve operable to close 
either Said apertures or partially close both 
Sid apertures, means to Plevent absolute 
closure of said collar apertures, said means 
OPTSling, a pin carried by said collar and 

So ranged that when said valve is in co, 
tact therewith in position fully opening said 
nozzle apertures comparatively small open 
lings Will be provided through said collar 
apertures permitting relatively small cur 
rents of air to flow through said space 
around said nozzle, and means to diffuse 
Such small currents of air. 

15. In combination with a gas pipe or the 
like, an air pipe located therein, a nozzle 
mounted in said air pipe, a collar located 
round said nozzle in said air pipe, said col lar being provided with apertures there 

through, said nozzle also being provided 
with apertures therethrough, said collar and 
nozzleapertures being alternately arranged 
and of equal area, a valve Operable to close 
either said apertures or partially close both 
Said apertures, means to prevent absolute 
closure of Said collar apertures, said means 
comprising a pin carried by said collar and 
{SO arranged that when said valve is in con 
tact therewith in position fully opening said 
nozzle apertures, comparatively small open 
ings will be provided through said collar 
apertures permitting relatively small cur 
rents of air to flow through said space 
around said nozzle, and means to diffuse such 
Small currents of air, said means compris ing lugs, or blocks in alinement with such 
relatively small apertures. 

16. In combination with a gas supply 
pipe, an air supply pipe located therein, 
means to supply, air under pressure to said air pipe, a nozzle located in said air pipe, 
said nozzle being provided with air ducts 
between itself and the interior of said air 
pipe whereby a deposit of foreign Sub 
stances will be prevented at the end of said 
air pipe. , s 

In testimony whereof I have subscribed 
my name. 

HENRY A. DREFFEIN. 
Witnesses: - 

HENRY A. PARKs, 
HELEN. D. FREUND. 
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