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UNITED STATES PATENT OFFICE. 

GEORGE C. ROBERTS, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE TROY 
LAUNDRY MACHINERY COMPANY, LIMITED, OF SAME PLACE. 
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SPECIFICATION forming part of Letters Patent No. 591,694, dated October 12, 1897. 
Application filed August 29, 1896, Serial No. 694,283, (No model.) 

To CAA Luhon, it may concern: 
Be it known that I, GEORGE C. ROBERTs, 

a citizen of the United States, residing at 
Chicago, in the county of Cook, State of Illi 

5 nois, have invented certain new and useful 
Improvements in Hydrocarbon-Burners, of 
which the following is a specification, refer 
ence being had therein to the accompanying 
drawings. 

Io This invention relates to certain new and 
useful improvements in hydrocarbon-burn 
ers of the well-known-class in which the gen 
erator-chamber is arranged above the burner 
tube and so disposed with relation thereto 

I5 that the gas or vapor after being formed in 
Said generator is caused to pass into the 
burner-tube; and it has for its primary ob 
ject to prevent the air and gas, oil, or other 
heating substance from entering the burner 

2O tube in line with the same, and thus provide 
for the absolute admixture of the air and gas 
before and at the time of burning. I arrange 
the jet-valves at an angle to the axial line of 
the burner-tube, so that the discharges there 

25 from are caused to cross each otherand, strik 
ing the inner face of the burner-tube at an 
angle, are caused to rebound and again inter 
Sect each other. The tubes and their nee 
dle-valves being arranged on an angle, carry 

3o a larger amount of air into the burner, thus 
promoting more complete combustion and 
avoiding Smoke and excess of carbon, which 
in the employment of the invention for rolls 
in laundry-Work is decidedly objectionable. 

35 Where an injector or needle-valve is arranged 
in line With the axis of a burner-tube, par 
allelism exists to a great extent in the tracks 
of the air and gas or oil, the gas or oil occu 
pying the axis of the tube and the air envel 

4o oping the gas or oil in a quite unmixed con 
dition, thus generating smoke and soot and 
diminishing the perfection of complete com 
bustion. In disposing the injector or needle 
valves, One Or more, at an angle to the tube 

45 these objections are overcome and perfect 
combustion and intense and uniformly-dis 
tributed heat is produced. 
The generator-chamber from which the nee 

dle-valves are supportedlis detachably mount 
5o ed upon the burner-tube in a novel manner 

to permit of its ready removal, it being de 

signed to so mount the tank which is con 
nected with the threaded nipple of such gen 
erator-chamber that the tank must be re 
moved while being filled, and thus avoiding 
any possibility of danger in filling the tank 
while the burner is lighted. The cup is piv 
otally mounted upon the under side of the 
burner-tube and has a vertical portion clos 
ing the entrance thereof when interposed be 
tween the same and the needle-valves. 
Other objects and advantages of the inven 

tion will hereinafter appear in the following 
description, and the novel features thereof 
will be particularly pointed out in the ap 
pended claims. 
The invention is clearly illustrated in the 

accompanying drawings, which, with the let 
ters of reference marked thereon, form a part 
of this specification, and in which 
Figure 1 is a top plan of my improved 

burner with a portion broken away. Fig. 2 
is a vertical longitudinal section on the line 
2 2 of Fig. 1, and Fig. 3 is a vertical cross 
section on the line 33 of Fig. 1. 
Like letters of reference indicate like parts 

throughout the several views. 
Referring now to the details of the draw 

ings by letter, A designates the burner-tube, 
having near one end upon its upper face the 
slits ct, as indicated, and in this instance this 
burner-tube is shown as extended and ap 
plied within a roll B of an ironing-machine, 
and within said roll the burner-tube-is pro 
vided with slits or openings a', as indicated 
in Fig. 1. Upon this burner-tube is sleeved 
the sleeve C, which is screw-threaded, as 
shown, to engage the screw-threaded bearing 
in the ironing-machine or other device in con 
nection with which it is to be employed, and 
this sleeve is held upon the burner-tube by 
screw or analogous means D. 
Screwed upon the outer end of the burner 

tube is the casting or coupling E, the outer 
end of which is provided with the two in 
clined portions e e, the passages in which con 
verge as they approach the inner end of the 
casting or coupling, so that the air or gas. Or 
oil passing thereinto from the needle-valves 
hereinafter described will be caused to cross 
each other and to strike or impinge against 
the inner wall of the burner-tube, it being 
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here again stated that it is essential that the 
entering air and gas or oil be introduced at 
an angle to the axial line of the tube in order 
that a more perfect combustion may be pro 
vided, and thus avoiding smoke and soot 
Within the burner-tube and roll. 

It Will be noticed that the direction of the 
jets from the needle-valves Lis such that they 

O 
impinge directly against the inner walls of 
the burner-tube A and beneath the slits A" 
thereof, which are beneath the generator H. 
Now it therefore follows that the jets do not 
CrOSS and recross, so as to bound and rebound 
Within the casting or coupling E. The func 

I5 

25 

35 

4C) 

tion of this device is simply to prevent the 
disturbance of entrainment produced by the 
needle-valves which might occur from drafts 
in the adjacent atmosphere. The convergent 
passages of this casting permit entrance of 
the fuel in two streams without varying their 
direction. In this respect it differs in func 
tion from an ordinary bell-shaped conical 
Casting mouth or trunk in that the contraction 
of these latter devices at theirinner ends tends 
to condense the streams passing therethrough. 
Fis the cup into which the gasolene or other 

oil is placed to start the device in the usual 
manner, and this is provided with the verti 
cal portion f, which, as seen in Fig. 2, is dis 
posed across in front of the casting E and 
closes the same until the cup is moved away 
into the position indicated by dotted lines in 
Fig. l. This cup is pivoted to the under side 
of the burner-tube or casting Ethereon by a 
Vertical pivot F", as indicated in Fig. 2, so 
that it can be turned around out of the way 
after the device has been started and as in 
dicated in dotted lines in Fig. 1. 
G is the generating-chamber. It is formed 

at One end with the vertical threaded portion 
9, With which is adapted to be connected the 
pipe leading from the tank. (Not shown.) 
At this end the generating-chamber is pro 
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vided with the depending portionsg', which 
engage into the grooves g of the sleeve C, as 
indicated best in Fig. 3, and by which the gen 
erator is supported and held in position. 
At the Outer end the generator is provided 

with an internally-threaded enlargement G', 
into which is connected the pipe H, and upon 
the under side this enlargement is provided 
with the depending portion G', which rests 
upon the casting or coupler E and serves to 
Steady and aid in supporting the generator in 
its position upon the burner-tube. From the 
outer end of this pipe H extend the conver 
gent tubes I, the lower end of each of which 
Supports a tube J, with which, of course, com 
munication is afforded with the pipe H by the 
said tubes I, and each of these pipes J is dis 
posed otherwise than in axial line with the 
burner-tube, as clearly indicated in Fig. 1. 
The Outer end of each of these tubes is fur 
nished with a stuffing-box K, through which 
passes the stemL of a needle-valveMofknown 
construction. While in this instance I have 
shown two of these depending tubes I and 

inclined tube J with needle-valve, it is evi 
dent that this number may be varied. ISOme 
times may employ but one and in other in 
stances more than two may be desirable, but 
in all cases they should be arranged otherwise 
than in line with the axial line of the burner 
tube in order to insure the beneficial results 
herein before outlined. 
The operation will be apparent. The de 

vice is started in the usual way and then the 
cup or receptacle Fis moved to one side into 
the position indicated by dotted lines in Fig. 1 
and the needle-valve or valves adjusted, and 
by the disposition of the needle-valve and its 
tube with relation to the axial line of the 
burner-tube the gas and incoming air are 
thoroughly mixed before entering the burner 
tube and perfect combustion and intense and 
uniformly-distributed heat is the result. 

It will be observed that by a diagonal or 
angular disposition of each of these burners 
the intermediate field of air upon which each 
is to act is enlarged, so that the entrainment 
of one jet will not conflict with the entrain 
ment of the other, and consequently more air 
will be entrained. This is the advantage se 
cured at the rear end of the needle-Valves, 
while the advantage secured at the front is 
the admixture by angular delivery and cross 
ing and recrossing, abutting and rebutting 
against and from the interior walls of the 
burner. These advantages will not occur 
when the needle-valves are placed parallel 
with each other and at such a distance apart 
as to permit of their use conjointly in a single 
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burner - tube of ordinary proportionate in 
ternal diameter, as in such an arrangement 
of the needle-valves the entrainment of each 
burner on the side toward the other burner 
must conflict more or less with the entrain 
ment of that other burner, as they are both 
drawing from the same field of air. 
The presence of an unconfined air-space in 

front of the needle-valves and between them 
and the burner-tube is also advantageous 

Io5 

over a construction in which the valvester 
minate directly at or within the tube or a hood 
communicating there with. In the first in 
stance when the needle-valves terminate at 
the burner tube or hood the entrainment of 
air by and in proximity to the jet as and af 
ter it leaves the valve is impeded, while an 
unconfined air-space contributes to entrain 
ment. In the second instance, where the 
needle-valves terminate Within a hood, en 
entrainment is not only impeded by the hood, 
but the hood becomes a mixing- chamber 
which tends to limit the distance within the 
burner communicating there with to which 
properly-combined air and gas is projected, 
so that if the burner belong imperfectly com 
mingled air and gas is the fuel consumed in 
the more distant portions of the burner-tube 
and there results imperfect combustion and 

I (5 
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uneven heat at the end of the burner-tube. . 
Now, by dispensing with a hood or mixing 
chamber and directing the jets from the 
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valves so as to cross and recross, bound and 
rebound within the burner-tube itself a more 
perfect commingling of air and gas is secured 
throughout the entire length of the burner 
tube. 

Modifications in detail may be resorted to 
without departing from the spirit of the in 
vention or Sacrificing any of its advantages. 

Having thus described my invention, what 
I claim as new, and desire to secure by Let 
ters Patent, is 

1. A hydrocarbon-burner having a plural 
ity of converging needle-valves located to de 
liver their jets through an unconfined air 
Space directly into the mouth of a burner 
tube, such tube having orifices along the 
length thereof, substantially as specified. 

2. A hydrocarbon-burner having a plural 
ity of needle-valves arranged with their tubes 
convergent and terminating at a distance 
from each other and arranged to deliver their 
jets in lines crossing each other through an 
unconfined air-space into the mouth of a 
burner-tube, such tube having orifices along 
the length thereof, substantially, as specified. 

3. A hydrocarbon-burner having its genera 
tor arranged in a vertical line with and over 
the burner-tube, and a plurality of needle 
Valves and tubes each independent of the 
other and terminating at a distance from the 
adjacent end of the burner-tube, and con 
structed and arranged to deliver their jets at 
angles to the axial line of said tube through 
an unconfined air-space, and to strike the in 
ner wall of the burner-tube upon opposite 
sides thereof; substantially as described. 

4. The combination with a burner-tube and 
an end casting thereon having convergent 
passages, of a generator-chamber and tubes 
and needle-valves convergent and inline with 
the convergent passages of the casting and 
disposed at a distance therefrom to deliver 
their jets through an unconfined air-space 
into said burner-tube through the convergent 
passages of the casting; substantially as de 
scribed. 

5. The combination with the burner-tube 
and the generator-chamber disposed above 
the same, of convergent needle-valves and jet 
tubes Supported from said generator-cham 
ber, and constructed and arranged to deliver 
their jets into the burner-tube through an 
unconfined air-space upon lines crossing each 
other; Substantially as described. 

6. The combination with the burner-tube 

and the generator-chamber disposed above 
the same, of convergent needle-valves and jet 
tubes supported from said generator-cham 
ber, and constructed and arranged to deliver 
their jets into the burner-tube through an 
unconfined air-space upon lines crossing each 
other, and a casting on the end of the burner 
tube having convergent passages in line with 
the needle-valves; substantially as described. 

7. The combination with the burner-tube, 
of a sleeve thereon having vertical grooves, 
and a generator-pipe having depending por 
tions fitted to said grooves and supported 
above the burner-tube; substantially as de 
scribed. 

8. The combination with the burner-tube, 
of a sleeve thereon, a generator-tube detach 
ably supported by said sleeve, and having a 
depending portion at its outer end, tubes Sup 
ported from said depending portion independ 
ent of each other and convergent, needle 
valves mounted in said tubes, and a casting 
on the end of the burner-tube having con 
vergent passages in line with said tubes; sub 
stantially as described. 

9. The combination with the burner-tube 
and its sleeve and casting, of the generator 
detachably mounted upon the burner-tube 
and supported and held by said sleeve and 
casting; substantially as described. 

10. The combination with the burner-tube 
and its sleeve and casting, of the generator 
detachably mounted upon the burner-tube 
and supported and held by said sleeve and 
casting and provided with convergent tubes, 
and divergent depending tubes communicat 
ing there with and disposed at an angle to the 
axial line of the burner-tube; substantially 
as described. 

11. The combination with the burner-tube 
having slits in different portions thereof, of 
a sleeve mounted upon the tube between the 
slitted portions, and a generator having de 
pending portions fitted in grooves in said 
sleeve and at the other end provided with a 
discharge-tube arranged at an angle to the 
axial line of the vertical tube and provided 
with a needle-valve; substantially as de 
scribed. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

GEORGE C. ROBERTS. 
Witnesses: 

J. W. GRIFFEN, 
R. W. YATES. 
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