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3 Claimis. (Cil. 299 - 107,6) 
My invention relates to fuel atomizers and more 

particularly to an improved leakless fuel atomizer 
structure. 

It is an object of my present invention to pro 
vide an atomizer, of the type having a freely float 
ing valve opened by injection pressure and having 
yielding means urging said valve on its seat, with 
means to prevent leakage or loss of fuel from the 
atomizer, said means preferably including a bel 
lows chamber having at all times substantially a 
constant pressure differential between the cham 
ber interiorily of the bellows and the chamber ex 
teriorly of said bellows into which fuel under 
pressure is introduced from the usual fuel in 
jection pump. 

Fig. 1 is a vertical sectional view through an 
atomizer embodying the improved feature of my 
invention and taken substantially from the line 
- of Fig. 5, 
Fig. 2 is a detail Sectional view taken on the line 

2-2 of Fig. 1, 
Fig. 3 is a fragmentary sectional view of the 

atomizer showing the valve lifted off the dis 
charge jet valve seat, 

Fig. 4 is a fragmentary detail sectional view 
showing the valve between the bellows interior 
and the fuel chamber unseated on said discharge 
jet valve, and 

Fig. 5 is a detail sectional view taken substan 
tially on the line 5-5 of Fig. 1. 
My improved atomizer comprises a casing 0 

having a fuel inlet f connected by means of a 
Suitable union or coupling 2 with a fuel line 3 
connected with a source of intermittent fuel pres 
sure Supply. This casing is provided with a fuel 
inlet fé, and an outlet 5 to which is secured a 
fuel jet fixture 6 having fuel atomizing jet open 
ings and a valve seat 8. A freely floating valve 
A9 is Supported in said jet fixture 6 and seats on 
Said valve seat f8 to close the discharge jet open 
ings 7, this valve being urged on its seat by reason 
of the compression Spring 20 and the expansible 
spring bellows 2i. The valve 9 is cut away as at 
22 along its lower portion to provide a longitudinal 
passageway for fuel to flow through the jet fixture 
6 to the jets 7 when the valve is unseated. Said 

valve is provided with an enlarged portion 25 
near its upper end having a bevelled upper face 
26 seated on the valve seat 27 carried by a sleeve 
28 secured to said expansible spring bellows 2. 
This sleeve 28 is provided with a bore 29 for 

supporting the upper end portion 30 of the valve, 
said valve being conveniently slotted or grooved 
to permit free flow of fuel under pressure into the 
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interior of the belows when the sleeve 28 is un 
seated with respect to the bevelled valve seat 26. . 
An adjustable stop pin 35 is maintained in a 

predetermined adjustment by means of the nut 
36, and any suitable oil tight union structure 37 is 
provided to Seal the chamber 4 and support said 
stop 35. The bellows 2 is preferably secured as 
at 38 to the reduced extension 29 of the union 
structure 3. 
The operation of the present atomizer struc 

ture can be best explained if we assume that the 
engine has been idle and the pressure in cham 
ber 4 is very low. When the engine is started, 
the pressure of the fuel supplied to chamber f4 
becomes Sufficient to Overcome the resistance of 
spring 20 and bellows 2. The bellows is com 
pressed and the sleeve 28 together with valve 9 
are urged upwardly, said valve opening inwardly . 
and unseating and opening the discharge jet 7. 
The inwardly opening movement of the valve is 
arrested when same abuts the stop 35 and thus 
the pressure in chamber 4 will continue to con 
press or collapse said bellows 3, thereby unseat 
ing the sleeve 28 with respect to the valve seat 
26-27 permitting the fuel pressure to flow into 
the interior of the bellows until the differential 
pressure between chamber 4 and the interior of 
the bellows reaches a predetermined amount as, 
for example, 200 pounds, the pressure inside the 
bellows together with the pressure of the con 
pression spring and spring pressure of the bel 
lows itself cause the sleeve 28 to seat on the valve 
thus maintaining a minimum pressure differen 
tial during the operation of said atomizer. If 
at any time the pressure differential increases 
the sleeve 28 will unseat on the valve 9 until 
the pressure differential reaches this predeter 
mined amount. 
This construction permits of a hydraulic pres 

sure operated injection valve which is free of all 
leakage past moving parts, thus controlling to a 
higher degree the equality of fuel flow to the 
various cylinders of a multi-cylinder engine and 
at the same time it permits the use of a light flexi 
ble bellows as the pressure differential is relatively 
slight, and as a result there is no destructive col 
lapsing the bellows. 

It will be apparent to those skilled in the art 
to which my invention pertains, that various 
modifications and changes may be made therein 
without departing from the spiirt of my invention 
or from the scope of the appended claims. 

I claim: 
1. A fuel atomizer structure comprising, a cas 

ing provided with a fuel chamber having a fuel 
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inlet and a discharge jet, a freely floating inward 
ly opening valve operatively associated with said 
discharge jet, said valve having a stem extending 
into said fuel chamber, a sleeve having a valve 
seat and a bore through which said valve stem. 
extends, said valve stem having an enlarged por 
tion Seating on the sleeve valve seat, an expansible 
bellows connected to said sleeve and a wall of 
said chamber, a spring of predetermined spring 
tension engaging the sleeve and positioned to urge 
the valve on its seat to close the discharge jet, 
said sleeve being operable under pressure in said 
chamber to unseat with respect to said valve 
stem and permit fuel under pressure to enter 
the interior of the bellows and to thereby main 
tain a slight differential fuel pressure between the 
interior and exterior of said bellows. 

2. A fuel atomizer valve structure comprising a 
casing provided with a fuel chamber having a fuel 
inlet and discharge jet, a freely floating inwardly 
Opening valve operatively associated with said 
discharge jet, Said valve having a stem extending 
into said fuel chamber, a sleeve having a valve 
Seat and a bore through which said valve stem 
extends, said valve stem having an enlarged por 
tion seating on the sleeve valve seat, an expansi 
ble bellows connected to said sleeve and a wall 
of Said chamber, a Spring of predetermined spring 
tension engaging the sleeve and positioned to 
urge the valve on its seat to close the discharge 
jet, and an adjustable stop which limits the open 
ing movement of the discharge valve, said bel 
lows defining a chamber housing said spring and 
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communicating with the fuel chamber only when 
said sleeve valve is unseated, said sleeve valve 
seated on the enlarged portion of said valve stem 
to close of said two chambers from each other 
during normal operating conditions to eliminate 
leakage of fuel from said atomizer and also op 
erable to maintain a predetermined constant 
preSSure differential between said two chambers. 

3. A fuel atomizer valve structure comprising 
a casing provided with a fuel chamber having a 
fuel inlet and a discharge jet, a freely floating 
inwardly opening valve operatively associated 
with Said discharge jet, said valve having a stem 
extending into Said fuel chamber, a sleeve having 
a valve Seat and a bore through which said valve 
stem extends, said valve stem having an enlarged 
portion Seating on the sleeve valve seat, an ex 
pansible bellows connected to said sleeve and a 
wall of Said chamber, a spring of predetermined 
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Spring tension engaging the sleeve and positioned 
to urge the valve on its seat to close the discharge 
jet, Said bellows defining a chamber contained 
Substantially within Said fuel chamber and com 
municating therewith only when said sleeve valve 
is unseated, Said valves operable during normal 
dperation to open said discharge jet and operable 
When Subjected to excess pressures in said fuel 
chamber to unseat said sleeve valve and thereby 
permit the introduction of a predetermined 
amount of fuel under pressure to the bellows 
chamber in order to re-establish the constant 
pressure differential between said chambers. 

EDWARD T. WINCENT. 


