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anited States at ent (Office. 
HIRAM. S. MAXIM. AND JAMES RADLEY, OF NEW YORK, N. Y. 

Letters Patent No. 95,498, dated October 5, 1869, 
-series-a- 

3 MEPRow EMENT IN. LocoMOTIVE EEAD-LIGITS, 
--4--83-wr-man 

e schedule referred to in these Letters Patent and rimaking part of the tsane. 
-------gah-e-w- 

To all whom it may concern: 
Be it known that we, HIRAM. S. MAXIM and JAMEs 

RADLEY, of New York, in the county and State of 
New York, have invented certain new and useful Im 
provements in Gas Locomotive Head-Lights; and we 
do hereby declare that the following is a full, clear, 
and exact description thereof, reference being had to 
the accompanying drawings, making part of this speci 
fication, and to the figures and letters marked there 
(on, and in which 

Figure 1 is a vertical central section of the appara 
tus, as cut by a plane at right angles to the axis of 
the reflector. 

Figure 2, a vertical and longitudinal section of the 
induction and eduction-stesim cohnections, which are 
outside of the head-light case. 

Figure 3, a vertical section of a modified arrange 
ment of the regulator for controlling or governing the 
ilow of gas to the flame, according to its pressure in 
the generating-chatmber. 

Figure 4, a front elevation of the nozzle of the tubu 
lar socket ca, fig. 3. 

Figule 5, a vertical section of the head-light, case 
and apparatus, as cut by a plane passing through in 
the axis of the reflector. 

Figure 6, a horizontal section of the steam-jacket 
and generating-chamber, through the line u' ac', fig. 5. 
This invention relates to the gas-illumined head 

ligits for locomotive-engines, in wihich steam is the 
generating-agent; and consists in an elevated gaso 
line tank, in combination with a steapn-generating 
chamber, for converting light hydrocarbon-fluids into 
vapor, and in the construction of the parts, hereinaf. 
ter more fully described. 
To enable other's skilled in the art to make and use 

onr invention, we will proceed to describe its construc 
tion and operation. 
We take the ordinary head-light case and its para 

bolic reflector, and adapt our improvements to them, 
as shown in figs, i and 5. 
The gasoline, from which the vapor is to be pro 

duced, is carried in a small cylindrical vessel or tank, 
m, fig. 5, which tank should be filled or nearly so with 
the fluid, and it should be placed at the back of the 
case, and in an elevated position, as show in fig. 5; 
and it should be kept cool by means of a current of 
air, which may be conveniently accomplished by tak 
ing in the air at the lower part of the front of the 
case by a suitable opening and passage for that pur 
pose, as shown, inito which opening the air will readily 
inter, by the forward notion of the locomotive, as in 
dicated by the entering arrow at that place. 
'ie air thus collected, passes along the passage r, 

atai, u, the passage p p, which partis encloses the 
taik, aid then outward, as indicated by the exit ar 
row, above the taluk. (See fig. 5.) 

From the bottom of the tank, a pipe, H, passes 
down, and conveys the fluid to the lower part of the 
chamber G, fig. 1, the flow of the gasoline or fluid 
through this pipe being controlled by the cock m. 

There...is also a second pipe, o, connecting with the 
pipe H, below the cock n, to the upper part of the 
tank, as shown in fig. 5, which is callies the i'eturt 
pipe, and is to convey back to the vien the 
cock a is closed, or nearly so, the filii vitieh inay be 
forced out of the generating-chanisei y excess of 
vapor or undue pressure. 
The tank in should also have a few sin: li holes at 

top, to permit air to enter, as the tuid diminishes 
within it, but these air-vents must be of the outside 
of the case, and they should be so constructed or pro 
tected as to prevent any wastage of tie fluid through 
them. 
The generating-clhainher G, fig, i is in the form of 

an inverted cone, and the top coveriigi of ii is chalf 
ber is a casting of copper, or some oti 2 good conduc 
tor of caloric, and has upon its under side one or thore 
pendent conducting-points, extending to stiae... short 
distance below, so as to transmit or gift set the heat 
a little way under the surface of tie fitaid it gasoline, 
contained in the chamber G, and by these means va 
porize the fluid at the top of the chamber only, while 
the fluid at the bottom reinails cold, thus. heating, 
vaporizing, and consuming the flaid fit) in the top of 
the vessel, and in quantity sufficient for the support 
of the flatne of the lead-light ourly, thereby preventing 
that deterioration of the fluid which aiways takes 
place when heated in large quantities, ()' at the bot 
ton of the vessel. 
The vapor, as it is evolved in the genei'ating-chant 

her, passes up to the superheating-chain her Q, through 
small holes, made for that purpose, in th: conducting 
late F, as shown in fig. , in whici superbeating 

chamber the vapor is made very hot before passing 
up through the carburetting tube h to the burner of 
the lamp. 
Around the conducting-plate F and superheating 

chamber Q, there is a steam-space, at u, enclosed by 
the steam-jacket E. E., into which space the steam 
from the boiler of . the locomotive is admitted, ly 
means of the connecting steam-pipe is is, which en-. 
ters the circular space at it at a talligent, as shown in 
fig. 6, thus causing the steam to revolve around the superheating-chamber and conducting-plate, till it en 
ters the eduction-pipe L, which encloses the stealin 
pipe K K, and thus passes off. 
That part of the apparatus through which the stean 

is admitted and discharged, is shown ill fig. 2, and 
should be outside of the head-light case. 

In said part MM is a triple branch-piece, and coll 
nects with the boiler by the steam-pipet, and with the 
steam-jacket E by the eduction or exhaust-pipe I, 
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within which pipe I, the small steam-pipe K passes to 
the steam-jacket, and is secured to the branch-piece 
M M in the same branch with the steam-pipe t, and 
tonnecting with the pipe i, so as to convey the live 
steam from the boiler, by the tube R, within or through 
the eductiol-pipe J, to the steam-jacket E, as shown 
it figs, littl (i. 
The steam froit the steam-jacket having been re 

turned to M. M., passes out through the lower branch 
of MMI and the valve N, and then outward, or into 
the smoke-lox of the logomotive, by the pipe O. 
The valve N closes upward, and is held to its seat by 

thc spiral spring l, which slhould have sufficient force 
to resist a pressure on the valve of about one pound; 
the purpose of this valve being to keep a uniform 
ressure, and consequently a uniforin leat in the 

steam-jacket E of the apparatus around the conduct 
ing-plate and superheating-chamber. - 
The lhot vapor of the gasoline passes up from the 

superheating-chamber Q, through a small passage, 
which is controlled by a conical valve on the stem D, 
aud then up through a passage, which is controlled 
ly the hanging valve T, into the regulating-clhamber 

' w av in the lower part of the shell or case C C, below 
the flexible diapluragin U. The hot vapor from be 
low this diaphragn) enters into and passes up the 
tube a ', which is attached to the upper side of the 
diaphragan, by means of the lateral brancies in the 
shank of the valve T, as shown in fig. 1. 
The contracted vent of the pipe at is directed cen 

trally up the carburetting-pipe B B, which is attached 
to the diaphragh-case C, and carrying, at top, the 
burner A of the head-light. . 
Around the base of the pipe 13 B, and in the same 

level with the vent of the interior pipe , are a few 
small holes to admit the atmospheric air to be mixed 
with the vapor of the gasoline as it passes up from the 
vent of the pipe v. '. 
The burner A is of the argand-pattern, and should 

be of large size, and is enclosed by a glass chimney, 
as usual, which chimney is attached to and carried by the enclosing-pipe SS, fig. 1. 

In the lower part of the enclosing-pipe SS, that is, 
lelow the reflector of the head-light, there are numer 
ous holes, for the admission of air to support combus 
tion at the burner A, and to supply the carburetting 
pipe. B B; the air so drawn in being heated in its 
passage up between the enclosing-pipe and the dia 
E. (, these parts being at a ligh heat, from heir proximity to and immediate connection with the xteam-jacket E. 
The apparatus being thus arranged and constructed, 

ind the tank in being filled or nearly so with the hy 
drocarbon-fiuid, on turning the cock 1, the fluid will 
run down from the tank through the pipe H into 
the generating-chamber G, fig. 1. If now steam be 
admitted by the tube K into the steam-jacket E, the 
conducting-plate land the whole of the apparatus, 
connecting with the said steamjacket, including the 
enclosing-pipe SS, will become highly heated, and the 
pendent ponductiug-points of the plate Fpassing down 
ward into the fluid contained in the clhaumber G, will 
quickly vaporize the upper portion of such fluid, and 
the vapor so evolved will pass upward through the 
small holes or vents in the conducting plate F, into the 
superheating-cliamber Q immediately above it, as in 
dicated by the arrows at such part in fig. 1. 
The chamber Q being full of the superheated vapor, 

and the valve D being open, the vapor will pass up 
into the regulator-chataber av w, the passage to which 
clauber is cuntrolled by the hanging valve T, at 
tached to the centre of the-flexible-diaphragm U, so 
that any increase of pressure on the diaphragm will 
tend to draw up and close the valve T. The yapor 
passes from below the diaphragm up and through the 
tube a which is also attached to the centre of the 
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diaphragm, from which tube or tip , the hot vapor 
issues with a high velocity through its contracted vent 
directly up the centre of the tube BB, and causing, 
by such velocity, a vacuous action at the base of they 
said pipe, whicli, in turn, causes the atmospheric air 
to rush into said pipe through the perforations at its 
base, which air is immediately carburetted or corn 
bined with the gasoline-vapor, and passes up to the 
argand-burner A, as a gas of great illuminating power. 
The atmospheric air, which enters the carburetting 

tube 3 B, and which passes up within the enclosing 
pipe SS, to support the colnbustion of the gas at the 
burner A, is previously heated by passing up through 
the perforations in the lower part of SS, and between 
it and the shell C of the regulating-chamber, all of 
which parts are maintained at a high heat by their 
connection with the steam-jacket E, as already ex 
plained. - - 

The apparatlis is made self-regulating, by means of 
the valve T and the flexible diaphragtin U, for the 
vapor pressing upon the under side of the diaphragm, 
will lift this valve, and thus partially close the open 
ing or passage for the vapor, and therefore the greater 
the pressure of the vapor upon the diaphragiri, the 
vent or passage at the valve will be so much the more 
contracted; that is, the size of the vent will be in 
versely as the pressure of the vapor, and the relation 
of these parts being thereby so adjusted, that, while. 
the valvel) remains open, the same quantity of vapor 
shall, at all pressures, pass up to the burner, and thus. 
maintain the taline at a uniform height and power in 
the lamp. 
An improved firin of regulator is shown in fig3. 

In this the diaphragin is made very light, its tension 
being such as to allow the valve i to be opened suf 
ficiently to give a flame of only about half an inch in 
height, at the burner of the lamp. 
The valve i, in fig. 3, it will bepbserved, corresponds 

with the valve T in fig. 1, and is acted upon by its dia 
pluraging g in the same manner that T is acted upon 
by the diaphragm U; but in fig. 3, an adjustable spring 
is combined with the diaphicagni, and thus allowing 
the size of the flame of the lamp to be adjusted or 
regulated to any desirable height or power. 
The socket act, which contains the adjustable spring, 

is made to protrude or project through the enclosing 
pipe SS, fig. 1, so as to be within reach when required, 

In the socket a, a is a sliding tube,f, having a shoul 
der or bearing for the spiral spring at the outer end, 
and a small central hole for a steady bearing to the 
sliding rod e, which rod has an enlarged portion at its 
inner end, to fit the tube?, and forming a bearing for 
the rode, also bears tapon the centre of the diaphragm 
99. - 

By pressing upon the sliding tube.f, the spiral spring 
will be compressed between the outer end of the tube 
if and the enlarged portion of the rode, thereby trans 
mitting such additional pressure to the diaphragm, 
and communicating to it a corresponding power of re 
sistance to the pressure of the vapor admitted by the 
valve i to the other side of the diaphragm, thus rais 
sired height. The sliding tubef is then secured to its 
place by the compression of the nozzle of the part a 
upon it by the screwed nuti, the screws being tape 
in both, and the nozzle of a being quatered to admit 
of compression, as shown in fig. 4. 
To prevent the leaking if the steam from the steam 

jacket E, fig. 1, into the vapor-passages, we introduce 
the bus of lining R. R. around the valve-stem.D in 
the casting PP, and to which it is secured, as shown infig., iid leakage of gas around the valvestem.D. 
is prevented by packing under the gland J, in the 
usual man Iler. 
The gas is admitted to or shut off from the burner 

the spiral spring to act gri, which enlarged portion of 

ing the flame, at the burner of the lamp, to any de 
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A by the valve D, which is rotated in its screwed 
bearing in R. R. for that purpose, by the hand-wheel 
at the outer end of the stem, as shown in fig. 1. We nereby disclaim anything in this application 
that may in any way conflict with an application now 
pending for a somewhat similar invention. 

Having thus described our invention, 
What we claim as new, and desire to secure by Iet 

ters Patent of the United States, is. - 
i. The combination of the elevated tank with the 

steam gas-generator and the burner of the lamp, sub 
stantially as described. 2. The arrangement of the perforated metallic con 
ducting-plate F, between the generating-chamber G 
and the superheating-chamber Q, substantially as de 
scribed. . 

3. The lining.R. R, which encases the stem of the 
valve D, in the manner and for the purpose substan 
tially as described. 4. Enclosing the regulator-chamber or case C and the 
carburetter B within the pipe SS, so as to heat the 
atmospheric air in the passage thus formed, which 
goes to the carburetter. B, and to support the com; 
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bustion of the gas at the burner A, substantially as 
described, 5. The tangential arrangement of the steam and 
exhaust-pipes with the steam-jacket, by which a ro 
tary motion of the steam is produced within the steam 
jacket, around the superheating- chamber and the 
conducting-plate of the generator substantially as de 
scribed. 6. The arrangement of the return-pipe 0 with the 
tank and pipe H, below the cock at, in the manner 
and for the purpose substantially as described. 

7. The combination of the steam-valve N and spring 
l, with the eduction-pipe L and waste-pipe O, in the 
manner and for the purpose substantially as described. 

8. The combinat on of the sliding tubef and its 
spiral spring and sliding rode, with the diaphragm g 
g, in the manner and for the purpose substantially as 
described. 

. FIRAM. S. MAXIM. 
JAS, RADLEY. 

Witnesses: 
A. MCALISTER, 
R. S. AIKMAN. 


