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Application filed June 1, 1918,

To all whow it may concern:

Be it known that I, Cmsare FRANCO, a
.sub]ec of the Wing of Ttaly, vesiding at
New 3 mL. i the mmm' of T\o“’ Ym i and
State of New York, have invented certain
new and useful Improvements in Power-
Developing Machines; and T do declare the
following to be o iul] clear, and exact de-
bcrl,pt,},(m. of the mvenbwn, such as will en-
able others skilled in the art to which it ap-
pertaing to make and use the same.

My invention has for its cbject to pro-
vide novel means for actuating a pressure
operated @nomo and for utilizing the ex-
haust front Lhis ; engine to generate the pres-
sure by which to operate the same, “this re-
sult buno obt,d]nml in the present form of
the inv entl()n, by heating a liquid fuel in
a boiler to generate gas under pressure, con-
veying the ot\nor*\(m] ons to the engine to
operate the ’hlLo (011(11'0‘(11)0 part of the
exhanst gas from the engine to a gaseous
fuel burner which oper: atos the bmler, and
conducting the remaining exhaust gas to a
condenser in the fuel container.

With the foregoing object in view, the
invention resides in the novel features of
construction and unigue combinations of
parts to be hereinafter fully described and
claimed, the descriptive matter being sup-
plementod by the Accom])anvma dr .m‘mw

which form a part of this application and in

which:

Figure 1 is a top plan view of the ma-
chine;

Fi m‘. 2 is a side elevation thereof;

Tig. 3. ig a vertical section with’ pans in
elevamon ;

Tigs. 4 and 5 ave horizontal sections of
the boiler taken on the planes indicated by
the lines 4-—4& and 5—35 vespectively . of

Fig. 8;

Mig. 6 is a vertical section of the fuel sup-
ply t tank on the plane indicated by the line
6—6 of Fig. 3,

Figs. 7 and 8§ ave detail vertical sections
on the plarwa of the lines 7—7 and 8—38,
showing move particularly the construc ction
of the furnace; and

Fig. 9 is a detail vertieal section on the
meo indicated by the line 9—9 of Fig. 3,

ustiating the construction of the valve
which controls the passage of pressure to
the injector of the boiler.

Briefly speaking, the machine consists of
a boiler B adapted to contain a liquid fuel,

pemﬁc 2tion of Letters Patent.

-enters
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Serial Wo, 237,765,
a furnace I to heat
gas under pressure
an engine K, means
er \Lcd oas

the boiler and generate
from the fuel therein,
for conveying the gen-
under pressuve hmv “the boiler

B to mhe engine I, and means 101‘ conducting”

the exhaust gag from the engine to the fur-
nace T to be consumed by The latter. In
most cases, a supply tank T will be provided
for the liquid fuel, an injector I will be used
to supply the boiler B with fuel from said
tank T, and means will be used for conduct-
mg part of the exhaust gas into the supply
tank and condensing the same for further
use. _
Although the boiler BB could be of any
p].ef.errod construction, it preferably con-
sists of an outer shell 1, an inner shell 2
pressure dome or the Tike 3 3, aretort 4 heated
by the furnace I, and a coil 5 rising from
snid retart in the shell 2 and discharging
into the dome 3. F]]Q,Spd(,b 6 between the
two shells 1 and 2 1s adapted to contain the
Iiquid fuel from which the gus is to be gen-
erated, and by veference to Fig. 3, it mﬂ
be observed that the retort 4 communicates
with this space, so that the liquid will be
heated in the vetort 4 and coil 5, bunn dis-
charged from the latter into the bottom of
the dome & from which it will ecirculate
through nipples 7 and return to the space
8. In traveling in this manner, the liquid
fuel is highly heated and caused to give off
gas which collects under pressure in the
dome 3. A dry gas chamber 8 is preferably
located in the dome 8 and provided with a
perforated top 9 through Which the gas
said chamber from said dome, and it

“is from the chamber in question that the out-

“shell 2

let pipe 10 leads from the boiler, whereby
to carry only extremely hot and dry gas to
the engine. The produets of combustion
from the furnace It rise throngh the inner
around the coil 5 and the dome 3,
and are discharged at 11 from the top of the
botler. the wmper end of said boiler being by
preference lmed with asbestos or the Tike
as seen at 12 to shield it against the exces-
sive heat.

By means of a suitable passage 13, the
lower end of the inner shell 2 communicates
with the hovizontal casing 14 of the furnace
T, fire-proofed baffles 15 being by prefer-
ence provided at the bl({LS of the passage
as seen n Figs. 3 and 4, said baffles serving
to divect the flame from the furnace burner-
16, against the retort 4. Burner 16 is pref-
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erably in the form of an elongated coil lo-
ated in a perforated sleeve 17 mounted in
he casing 14 above a fuel pun 18 which
is used when first starting the machine, as
hereinafter set forth. To gain access to the
_interior of casing 14 to light the burner, a
door 19 is provided, and o control the sUp-
ply of air to the burner, the outer end of
the casing 14 is provided with a suitable
shutter ov darsper 20. For initially heating
the burner 16 to generate sufficient gas in
the boiler for the purpose of starting the
engine I, a common form of blow terch or
the fike 21 has » valved connecction with
15 the fuel supply pipe 22 of the burner 16,
and when the use of the blow torch is no
longer needed, its valve 23 3 .
~The pressurs outlet pipe 10 above referred
to extends laterally ut 24 to a suitable valve
25 from which & pipe 26 leads to the con-
trol valve 27 of the sngine E. The valve
25 iz In coastant communication with a
blow off 28 as will be clear from Fig, 9,
said blow off being also connected with a
‘branch pipe line 29 leading from the pipe
10 to the injector I. In addition to the
valve 3C of the injecior, the vipé line 29
may be provided with & ent-off valve 31 if

- desired, and similarly, o vlave 82 may be
employed in addition to valve 25 for eon-
ssage of pressure to the en-
27 of the engine H,
ve is directed to the-en-
L asszge 43 (Fig. 3), such
préssure serving to operate the rotor
! This votor actuaies an ecgentric 335
and connecting rod 86 to control the valve
: p

o

s
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this arrangement is preferable when
be employed, but it
evstood thnt other suitable types
could well :ha ntilized, and that
manner in which the gas pressuy
femn -is - an unimportant, detail.
cases however the exhaust 37 from
ine will sexrve to carry all ov a part
chaust gas to the burner 16,
the present showing, the exhaust 37
teads to » T-coupling 88 (Fig. 1), and by
meats of u valve 89 and suitable pipe con-
noctions, part of the exhaust gas may be
i supply pipe 22 of the
vision of another valve
the veinainder of the ex-
s may be conveyed into w condens-

. m

n the supply tank T, so that such

1 itquid for further
4 for Foeding the

- o
i, 18

with
from
30 is
., Ven-
and

s 48 sich 28 6 pinion
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[ReaEs

may be closed..

- erating suflicient

1,304,206

and rack. Adjacent the nozzle 46, 1 pipe
49 discharges nto the injector casing 43,
said nipe leading from the tank T and pref-
erably having a suitable serecen 50 on its
lower end. The pressure in passing through
the Venturi tube 17, creates suction throngh
the pipe 49 to draw the liquid fuel from the

70

tank T and discharge it from the injector -

through a pipe 51, the lower end of said
pipe having Lranches 52 and a check valve
53 in advance thereof, said branches hav-
ing check valves 54 which deliver into the
space 6 through perforations 53 (Fig. 1).
It will thus be seen that by divecting pres-
sure through the injector, the boiler may
be filled with the liauid fuel whenever re-

80

quired, the level of the fuel in said boiler -

being indicated by the usual glass 56, which
is comnonly known as a water glass. Also,
the pressure within the boiler may be ascer-
tained by an appropriate pressire gage 57.
In ease the liquid should back up in the
pipe 51, the Venturi tube 47 may be raised,
thus placing said pipe in ecommunication
with a return pipe 58 which leads from the
mjector casing 45 to the tank T.
Before the muachine is in operation, in
order to fill the boiler with the Hquid fuel

from the tank T, it is necessary to apply a

suitable pump (not shown) to the comioec.
tion 59 of the pipe 51, said connection hav-
ing a valve 60 which is closed during the
ordinary working of the machine. The
boiler having been filled with the liquid
fuel, the burner 16 is heated by igniting an
appropriate fuel in the pan 18, and the blow
toreh 21 s then operated to discharge its
mixture of fuel and air through said burner.
When this mixture is ignited, the flame ini-
tially heats the yetort 4 and coil 5, thus gen-
. gas pressure from the
liguid fuel in the boiler to initially stare
the engine B when the heckssary valves are
opened. . After starting of the engine, the
valve 23 of the blow torch 21 is cut off, since
the exhaust gas from the engine now sup-
plies the burner with gaseous fuel to operate
the same and heat the boiler in the required
manner, Although the exhaust gas is in
excess of the amount heeded for the burner
16, it need not be wasted, since opening the
valve 40 will conduct such excess gas into the
condensing coil 42 of the tank T, thus re-
turning it to liquid for further use. By
employing a cheap grade of liquid fuel, the
engine may be run with exbreme ceonomy,
pavhiculan}y in view of the fact that g part
of the exhaust gas is consumed in the burnep
for performing work, while the remainder
thereof is returned to liquid in the tank T.
From the foregoing, taken in connection
with the aceompanying  drawings,. it will
be obvious that although the machine is of
comperatively simple and inexpoensive na-
rure,

=

# will be highly efficient and durable-
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and in every way desirable. Sinee probably
the best resulis are obtained from the de-
tails shown and deseribed. they ave by pref-
erenee followed. but within the scope of the
invention as elaimed, considerable latitude
is allowed for making such minor changes
as oceasion may dictate.

1 claim:

1. A power developing machine compris-
ing in combination. a boiler, a supply tank
to contain liquid fuel, means for supplying
anid boiler with Hquid fuel from said tank,
a gaseous. fuel burner for heating said boiler
to generate gas under pressure from the
liquid fuel therein, a pressure-operated en-
gine, means for conveying the generated gas
under pressure from said boiler to sald en-
gine to operate the latter, means for dirvect-
ing part of the exhaust gas from the engine
to snid burner to operate the same, and
means for directing the remaining exhaust
eng into said supply tank.

9. A power developing machine compris-
ing in combination, a boiler, a supply tanlk
to contain liquid fuel. a condensing coil n
cnid tank. means for supplving said boiler
with Tignid fuel from said tank, a gaseous
fuel burner for heating said boiler to gener-
ate gas nnder pressure from the fuel therein,
n pressure-operated engine. means for con-
veying the generated gas under pressure {o
said engine to operate the latter, means for
directing a part of .the exhaust gas from.
said engine to said burner to operate the
game. and means for directing the remaining
oxhaust gas into said condensing coil.

“

2. A power developing machine compris-

a8

ing in combination, a boiler, a supply tanlk
to contain ligquid fuel, an injector and con-
nections for feeding the liquid fuel from
waid tank into said boiler, a return connec-
tion from said injector to said boiler, means
for adjusting said injector to return the
liquid fuel therefrom to said tank through
said retirm conneetion, a gaseous fuel burner
for heating said boiler to generate gas under
pressure from the liquid fuel therein, a pres-
sure-operated engine, means for conveying
the generated gas under pressure from said
boiler to said engine to operate the latter,
and means for directing the exhaust gas
from said engine to said burner to operate
the same.

4. A power developing machine compris-
ing in combination, a boiler. a supply tank
to contain liquid fuel, an injector and con-
nections tor feeding the liquid fuel from
gnid tanlk into said boiler, a return connec-
tion from said injector to sakd boiler, means
for adjusting said injector to return the
liquid fuel therefrom to said tank through
said retirn connection, a gaseous fuel hurner
for heating said boiler to generate gas under
pressure from the liquid fuel therein, a pres-
sure-operated engine, means for conveying
the eenerated gas under pressure from said
hoiler to said engine to operate the latter,
menans for directing part of the exhaust gas
from the engine to said burner to operate
the same, and means for divecting the ve-
maining exhaust gas to said supply tank.

In testimony whereof I have hercunto set
my hand.

CESARE FRANCO.
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