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UNITED STATES 

JAMES CARTER, SIDNEY CARTER, 

PATENT OFFICE. 
FRANK CARTER, AND EVERSIIED 

CARTER, OF BILLINGSHURST, ENGLAND. 

PETRO LEUM 'O ENGINE. 

SPECIFICATION forming part of Letters Patent No. 552,686, dated January 7, 1896. 
Application filed April 17, 1895, Spril No. 546,138, (No model.) 

To all tufton, it in Gulf conce77. 
Be it known that we, JAMES CARTER, SID 

NEY CARTER, FRANK CARTER, and EVERSHED 
CARTER, trading as CARTER BROS., residing 
at Billingshurst, in the county of Sussex, Eng 
land, have invented new and useful Improve 
ments in and Connected with Petroleum-Oil 
Engines, of which the following is a specifica 
tion. 
Our invention relates to engines operated 

by the explosion of mixtures of hydrocarbon 
vapor and air, the said invention consisting 
in the novel arrangement of the vaporizing 
apparatus and of the igniting-tube in connec 
tion there with, as hereinafter more particu 
larly described. 

In the accompanying drawings, Figure 1 is 
a sectional elevation of apparatus constructed 
according to our invention. Fig. 2 is a sec 
tional elevation of a modified form of appa 
ratus. Fig. 3 is a section on the line 33, Fig. 
2, and Fig. 4 is a view of another modification. 

Similar letters of reference indicate corre 
sponding parts in the several figures. 

a, is the power-cylinder of the engine, and 
b is the vaporizing-chamber which is formed 
by a casing c having passing through it a tube 
d which forms the chimney of the lampe, the 
space between the casing c and the tube d 
being very narrow, so as to afford a very large 
heating-surface relatively with the contents 
of the said chamber b. . -- 

fis the pipe through which the liquid hydro 
carbon is injected into the vaporizing-cham 
ber b, and g is a chamber which we term the 
“mixing-chamber” in which the air-admis 
sion valve his placed, the said mixing-cham 
berg at one end communicating with the at 
mosphere through the aperture i and at the 
other end with the vaporizing - chamber b 
through the passage i. 

k is the igniting-tube which communicates 
with the interior of the cylinder in the usual 
80. 
l is a tube surrounding the oil-inlet pipef 

and extending into the vaporizing-chamber 
b, so that a space n is formed between the 
pipef and the tubel, which space communi 
cates with the atmosphere through an aper 
ture 2. 

In the operation of our apparatus the re 

quired quantity of oil is injected into the 
vaporizing-chamber b, where it comes into 
contact with the hot walls of the tube d where 
by it is vaporized, and on the outstroke of 
the engine the air-Valve h opens, so that the 
hydrocarbon vaporis drawn from the vaporiz 
ing-chamber b, together with the small quan 
tity of air which enters through the aperture 
m, into the mixing-chamber where it meets 
the necessary quantity of air drawn through 
the aperture for forming the explosive 
charge which thence passes into the cylinder. 

In the arrangement of our invention shown 
in Fig. 1 the exhaust-passage is represented 
as being formed in the casing c and as ex 
tending around the vaporizing-chamber b, so 
that the heat of the exhausted products of 
combustion will tend to raise the heat of the 
vaporizer. In the said Fig. 1 O indicates the 
exhaust-valve and p the passage surrounding 
the vaporizer through which the products of 
combustion are exhausted. In this figure 
also we have represented a valve q as being 
arranged in the mixing-chamberg for the 
purpose of controlling the quantity of air 
which enters through the aperture to mingle 
with the hydrocarbon vapor. We have also 
represented the igniting-tube k as extending 
horizontally through the chimney d, and the 
said chimney as being provided with a cap r" 
for retarding to a certain extent the flow of the 
heat of the lamp through the said chimney. 

In the modification of our invention shown 
in Figs. 2 and 3 the outer casing c of the vap 
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orizer is represented as extending through 
a chanaber S in direct communication. With 
the interior of the cylinder a, whereby the 
heat of the vaporizing-chamber is largely in 
creased by the heat due to the explosions 
within the cylinder. In this modification 
also the inner tube d of the vaporizer is rep 
resented as provided with ribs ti, which cause 

go 

the hydrocarbon vapor to pass down One side - 
of the vaporizing - chamber and up on the 
other side on its way to the passage i and to 
the mixing-chamberg, as indicated by the 
arrows in Fig. 2, . 

In the arrangement shown in Fig. 4 the 
igniting-tube k, instead of extending hori 
zontally across the tube d, extends longitudi 
nally through the same, the lamp e being 
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placed at one side of the chimney instead of 
directly beneath it. 

Having now particularly described and as 
certained the nature of our said invention and 
in what manner the same is to be performed, 
We declare that what we claim is 
In an explosive engine, the combination 

with a heater, and a tube for carrying off the 
products of combustion, of a sleeve Surround 
ing said tube and forming a vaporizing cham 
ber between it and said tube, said vaporizing 
chamber being provided with ribs t, t for 
causing the oil to pass over the whole sur 
face of the heater; means for Supplying oil 
to said vaporizing chamber, an air inlet ad 
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jacent to the oil inlet, to admit air to allow 
circulation of vapor in the vaporizer so as to 
empty the vaporizer on out stroke of piston, 
a mixing chamber in communication with 
said Vaporizing chamber, an air Supplying 
pipe for said mixing chamber and an ignit 
ing device passing through the said tube, sub 
stantially as described. 

JAMES CARTER 
SIDNEY CARTER. 
FRANK CARTER. 
EVERSHED CARTER. 

Witnesses: 
G. F. REDFERN, 
JOHN E. BOUSFIELD. 


