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While my invention relates generally to im 
provements in fuel atomizing and injecting as 
Semblies for internal combustion engines, it re 
lates more particularly to automatic fuel atomiz 
ing and injecting systems for solid fuel injection. 
engines of the type mentionad and has the fol 
lowing objects in view; first, to provide a suit 
able combined atomizing and injecting unit 
means for each One of the cylinders of such an 
engine for the purpose of automatically and si 
multaneously atomizing and injecting the liquid 
fuel charges into their respective cylinder units 
by the internal compression and combustion 
forces therein and in proper timing relation to 
the travel of the respective pistons thereof; sec 
ond, to provide means whereby said atomizing 
and injecting units may be removed from their 
respective cylinder units one at a time and re 
placed with Spare units without necessitating the 
stopping of the engine; third, to provide means 
whereby the stroke and period of operation of the 
individual fuel atomizing and injecting units of 
the several cylinders may be varied and con 
trolled collectively, externally and remotely from 
their respective cylinders, in such a manner as to 
form a unit control of the entire engine; and 
finally, to produce a fuel atomizing and inject 
ing aSSembly design of the type mentioned which 
is exceedingly simple in construction, efficient in 
Operation, durable in use, and which may be 
readily and conveniently applied, removed or re 
placed in various designs of the type of engines 
mentioned. w - 

To the accomplishment of the foregoing and 
such other objects as may hereinafter appear, my 
invention consists in the combination, arrange 
ment and construction of parts hereinafter de 
Scribed, pointed out in the appended claims and 
illustrated in the accompanying drawings form 
ing a part hereof, it being understood that wa 
rious changes may be made in practice within the 
Scope of the claims, Without digressing from my 
inventive idea, or sacrificing any of the advan 
tages disClOSed. 
With reference to the diraWingS; Fig. 1 is a Ver 

tical section of a combined automatic fuel atomiz 
ing and injecting unit, as per my invention, in 
stalled in the cylinder assembly of a two-stroke 
cycle, radial, solid fuel injection aviation en 
gine, the assembly of the unit being illustrated in 
the atomizing and injecting position of travel; 
Fig. 2 is an enlarged fragmentary view of the 
fuel atomizer as it would appear on the dotted 
line A-A of Fig. 1; Fig. 3 is a view as would 
appear on the dotted line B-B of Fig. 2; Fig. 4 

is a fragmentary view of similar parts illustrated 
in Fig. 1 except showing the assembly of the 
atomizing and injecting unit in its closed posi 
tion of travel; Fig. 5 is a diagrammatic view of 
the liquid fuel supply and the engine control 
systems; Fig. 6 is a fragmentary horizontal sec 
tion of the combined fuel atomizing and inject 
ing unit as it would appear on the dotted ine 
C-C of Fig. 1; and Fig. 7 is a similar view to 
that illustrated in Fig. 6 with the exception that 
the former illustrates the unit as it would ap 
pear on the dotted line D-D of Fig. 1. 
With reference to the symbols of the drawings, 

similar numerals represent and indicate similar 
parts in the several views;-The numeral i indi 
cates the fuel injection plunger member which 
is secured by a threaded and gasketed fit to the 
valve bonnet 2. Plunger is provided with a 
sliding fit within the cylindrical fuel injection 
chamber 3 of the fuel atomizing valve member 4, 
and adjustable longitudinally in the latter by 
varying the adjustment position of the jam nut 5. 
The bonnet 2 is secured by a threaded and 
gasketed fit to the upper end of the engine 
cylinder body 6, Fig. 4, and having at its lower 
end a cylindrical and shouldered fit with the 
actuating plunger cylinder body member 7 whose 
upper end is provided with an integral enlarged 
head a removably secured within the lower part 
of said bonnet 2 by a cylindrical groove fitted 
with the spring snap retainer member 8. The 
upper end of plunger member 7 is provided with 
a seat 30 for the valve disc 9 of the actuating 
plunger member f0. Surrounding the actuating 
plunger 7 is a space forming the annular shaped 
fuel feed supply chamber ff. The interior of 
the valve bonnet 2 is provided with the cylin 
drical shaped dash pot and spring housing cham 
ber 2. The fuel atomizing tubular valve mem 
ber 4 is provided with a longitudinally sliding 
fit inside of the actuating plunger member 0, 
longitudinally within which member 4 extends 
the injection plunger member f. The spring re 
tainer collar f3 is secured by the retainer wire 
4 to the top of said member 4 which member 

controls fuel supply communication between the 
fuel discharge chamber 3 (within the body of 
member 4 unoccupied by plunger f) and the fuel 
feed chamber via, the radial fuel feed holes 
5 and annular shaped fuel feed groove f6 in 
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the disc 9 of the actuating plunger member 0, 
and the radial fuel feed holes 7 in said mem 
ber 4, Fig. 1. The fuel discharge chamber 3 is 
provided with communication with the combus 
tion chamber 18 of the cylinder 9 via the radial 55 
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2 
fuel discharge slots 20, the annular shaped fuel 
discharge passage, 2, the spiral fuel whirling 
grooves 22 of the multi-threaded portion 23 ad 
joining passage 2, the fuel whirling chamber 24 
adjoining the ends of the grooves 22, and the 
atomizing valve disc 25 adjoining the whirling 
chamber 24 and said combustion chamber 8. 
The actuating plunger member 0 is similar in 
appearance to a poppet valve as shown by the 
illustrations FigS. 1 and 4 and is provided with 
a sliding fit in the inside of its cylinder body 
member 7 and surrounds the fuel atomizing valve 
member 4. The lower or inner end of plunger 0 
is exposed within the Compression Space of its 
cylinder where sais plunger O is provided with 
a seat 26 for the atomizer valve disc 25 on the 
lower or inner end of fuel atomizer valve mem 
ber 4. The top Surface Of valve disk 9 of mem 
ber O is provided with a retainer shoulder 27 
for laterally retaining the ends of the atomizer 
valve spring 28 and its own retainer spring 29, 
each disposed Within chamber 2 of bonnet 2. 
The remaining ends of Springs 27 and 29 respec 
tively bear against said collar 4 and the bon 
net 2. The actuating plunger cylinder body 
member 7 is provided with a tapered and gasket 
ed fit with the engine cylinder body 6, a slidable 
fit about the member 0 and a cylindrical and 
Shouldered fit comprising the Seat 30 and disk 9. 
Annular shaped feed supply pressure release 
chamber 3 is formed in member below the 
lower edge of seat 30 which seat normally forms 
its upper rim communication between the an 
nular shaped fuel feed heating and pressure cush 
ioning chamber 32 (Surrounding member, 7) and 
the fuel feed supply chamber is maintained 
via, the fuel transfer holes 33 (Figs. 1 and 7) ex 
tending through head Ta of member 7. The as 
Sembly of the combined fuel atomizing and in 
jecting unit is indicated by the numeral 34 and 
includes all the parts and items indicated by 
the numerals from ? to 33 (illustrated in Fig. 
4) with the exception of items represented by 
numerals 6, 8, 9 and 32, said unit 34 being 
installed in the cylinder body 6 in Such a man 
ner that it may be removed and exchanged with 
a spare without necessitating (in multi-cylinder 
engines) stopping the engine. The fuel pressure 
stabilizer bellows 35 (which will be described 
more in detail later) is retained in place, during 
the removal of the unit 34 from the cylinder body 
6, by the snap spring retainer ring 36 which 
latter is provided with a Snap fit in the groove 
within which it is mounted in said cylinder body 6. 
With reference to all the figures in general, the 

operation of the automatic combined fuel atom 
izing and injecting assembly unit 34 is as foll 
lows;-Liquid fuel under a medium pressure is 
supplied to the fuel feed supply chamber 
(each of the units 34) from the fuel supply tank 
37 via the fuel cut out valve 38, (Fig. 5) the 
fuel strainers 39, the mechanically, operated fuel 
pump assembly 40 or the manually operated fuel 
pump assembly 4, the fuel manifold 42, the 
fuel cut out valve 43 individually for each cyl 
inder, the fuel feed heating and pressure stabiliz 
ing chamber 32, and the fuel transfer holes 33. 
The pressure of the liquid fuel (delivered to the . 
chamber as described) plus the tension of the 
resilient retainer Spring 29 tends to retain the 
disc 9 of the actuating plunger member 0 in 
contact with its seat 30, similar to the position 
in Which it is illustrated in Fig. 4. The plunger 
member 0 remains in the position last mentioned 
until such time as the pressure of the air charge 

2,037,702 
being compressed in the cylinder f9 by the pis 
ton 44 (through the rotation of the crank shaft 
45) and acting against the area of the stem end 
of said plunger member 10 plus the area of the 
head of disc 25 of the atomizing valve member 4, 
is such as to overcome the mentioned combined 
pressure of the liquid fuel and the retainer spring 
29 retaining said plunger in contact with the 
seat 30, at which latter time said plunger mem 
ber O travels upward or outward from its closed 
position to its open or spray position of travel 
which former position is illustrated in Fig. 4 
and which latter position is illustrated in Fig. 1. 

10 

ASSunning (for example) that the fuel injection 
chamber 3, adjoining the fuel injection plunger 
member, , was (by rotating the engine) filled 
with liquid fuel from the fuel feed supply cham 
ber via the radial holes 5, the annular groove 
6 and radial holes 7, on the previous closing 

stroke of the actuating plunger 0, that the ten 
sion of the spring 29 is negligible, that the area 
of the head of the disc 9 minus the area of the 
Small end of plunger is four times an area of 
equal diameter to the Sten end of the member 
0, that the pressure of the fuel in chamber 

is 115 pounds per square inch and that the air 
Charge in the cylinder combustion chamber 8 
has been compressed above the piston 44 to a 
trifle over 460 lbs. per square inch. Under the 
foregoing assumed conditions, the actuating 
plunger to with the atomizing valve member 4 
Would, by said pressure exerted on their ends ex 
posed thereto, be caused to travel from the po 
sition in which they are illustrated in Fig. 4 
to the position in which they are illustrated in 
Fig. 1. This movement would cause the liquid 
fuel in the fuel injection chamber 3 to be injected 
into the cylinder combustion chamber 8, (by 
the relatively stationary injection plunger ), in 
a whirling minutely atomized and highly agitated 
Spray and under an extremely high pressure and 
velocity via, the radial slots 20, the annular pas 
Sage 2, the spiral fuel whirling grooves 22 of 
the threaded portion 23, the fuel whirling cham 
ber 24, and between the yieldingly mounted 
atomizing disc 25 and its seat 26. As soon as 
the disc 9 leaves its seat 30 (during the fore 
going operation) the pressure of the fuel in the 
fuel feed chamber is equalized on both sides 
of the said disc, and the area of the stem end 
of member fo minus the area of the head of disc 
25 must oppose a similar area (at the disc end 
of said member O) equal to the area of the 
stem end of said member 10 minus the area of 
the Small end of plunger , the Smaller area, and 
higher pressure at the stem end of said mem 
ber 10 prevails and forces said plunger í0 to 
continue to travel away from seat 30 until Such 
time as the increasing tension of spring 29 plus 
the accumulating fuel pressure in the dash pot 
chamber 2 outward of disc 9, is such as to stop 
the outward travel of Said member 1 0. Simul 
taneously with the foregoing described outward 
travel of the actuating plunger, member f0, the 
larger area of the head of disc 25 as compared 
with the smaller area of the Small end of the 
fuel injection plunger (which ratio we will as 
sume is 1 to 8) causing the former to force the 
atomizing valve member 4 to follow closely be 
hind the actuating plunger member in its 
outward travel, in the meantime the end of the 
fuel injection plunger f cuts off communication 
between the fuel injection chamber 3 and the 
fuel feed supply chamber by passing over the 
radial fuel feed holes 7, the latter operation 
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causing the pressure on the fuel charge in cham 
ber 3 to accumulate to an assumed pressure of 
approximately eight times the Compression and 
later combustion pressures in the engine coms 
bustion chamber 8, and the fuel charge in said 
fuel injection chamber 3 to be injected into said 
combustion chamber 8 by said injection plunger 
as previously described. During the foregoing 

described outward travel of the members 4 and 
A , a Small quantity of fuel is displaced by Said 
members from the fuel feed chamber into the 
chamber 32 and is compensated for in the latter 
chamber by the contraction of the pressure sta 
bilizing or pulsating bellows 35, which latter has 
the Sides thereof constructed of a thin flexible 
metal so as to be capable of contracting as the 
members 3 and 6 travel outward and expand 
ing as they travel in Ward, the pulsating move 
ment of said bellows 35 being very slight due to 
the large volune displaced by a slight contract 
ing or expanding movement of the large side 
areas thereof as compared with the volume of 
fue displaced by said members & and 3 as pre 
viously mentioned. The bellows 35 and the holes 
33 also moderate the shock liable to resuit from 
the internittent fiovy of the fue oi Occurring 
during the periodic movement of members á and 
66. During the inward travel of the members 
4 and the fuel injection chamber 3 is illed 
With a fresh fülei charge irOn the chaimberS I S 
and 36 via, the radia, holes S5, the annular 
groove 6 and the radia holes due to the dis 
placement of the plunger in the chamber 3 
as the member (3 moves away from the end of 
said plunger, and in the meantime the pressure 
on the fuel in the fuel release chamber 3 is 
completely removed due to the fuel Suction taken 
therefron by the displacement of plunger dur 
ing the periodi, the dise 9 of the member 2 GB is 
closing off communication between chambers 
and 38 by seating on Seat 38. 
From the foregoing description of the opera 

tion of the automatic combined atomizing and 
injecting assembly unit, 33 it is evident that in 
order to advance or retard the starting of the 
fuel injection period thereof (and consequently 
increase or decrease the length of stroke of the 
members á and and increase or decrease the 
quantity of fuel injected into the combustion 
chamber 8 per stroke of the meinber 8) it would 
only be necessary to respectively decrease or in 
crease the pressure of the liquid fuel being sup 
plied to chambers of the units 34, and that 
by so doing, the power and Speed of operation of 
the entire engine may be Successfully controlled 
externally and remotely from said units 34. With 
the foregoing type of control in view, the fuel 
pump assembly 48 is designed to furnish a great 
er quantity of liquid fuel to the fuel manifold 42 
than is necessary for fuel injection purposes and 
of sufficient pressure as to be about one fourth 
of that of the highest possible compression pres 
sure obtainable in chambers 8. With reference 
to Fig. 5 the construction and operation of the 
pump. assembly ( ) is as follows: It being under 
stood and apparent to those skilled in this art 
that any type of pump could be used that would 
furnish a sufficient quantity of liquid fuel at the 
required pressure to the manifold 42 to accom 
plish the purpose specified, however, in order to 
reduce fuel pressure pulsations and for con 
venience of illustrative purposes, a mechanical, 
compounded gear type of fuel pump assembly C 
is shown in which, the worm 46 mounted to ro 

3 
tate with the crank shaft 45 is adapted to drive 
the worm wheel 47 which latter is secured to ro 
tate with the pump drive shaft 48 which latter 
in turn is adapted to be mounted in the pump 
casing 49 and to have Secured thereto a Wide or 
first stage drive gear 50 and a narrow or second 
stage drive gear 5, said gears being adapted to 
drive the wide and narrow driven gears 52 and 
53 respectively, and to be mounted in the gear 
housings 5 and 55 respectively. Liquid fuel sup 
ply and discharge connections respectively are 
Supplied between, the fuel supply tank 3 and the 
Suction side 54a, of housing 54, between the dis 
charge side 54b of housing 55 and the Suction 
side 55d of housing 55, and between the discharge 
side 55th of housing 55 and the manifold 42. A 
manually operated plunger type pump assembly 
& adapted to furnish a fuel supply pressure to 
the manifold 62 for engine starting purposes is 
also illustrated in Fig. 5 in addition to pump á0, 
and consists of the following;-A Suction check 
valve 56 having communication with the suction 
connection 5.3a of pump (36; a discharge check 
valve 5 having communication with the dis 
charge connection 55th of pump &G; a plug type 
cut out valve member 53 used for hand pump 8 
connecting purposes; a plunger member 59 adapt 
ed to take suction via the check valve 56 and to 
discharge via the check valve 5, to be manually 
operated upward in the pump barrel 66 by the 
pump handle 6 and to be operated downward 
in said barrel either manually or automatically 
by the said handle 6 or the coarse pitch resil 
ient spring member 62 respectively, and to be 
seated on the seat 63 of the pump body member 
63 When not in Se. 
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With reference to Figs. 1 and 5 in particular, 
the object, construction and operation of the fuel 
pressure regulating valve assembly 65 is as fol 
lows:-The said valve assembly 65 is a means 
of varying the pressure of the liquid fuel in the 
fuel feed manifold 32 and consequently (as pre 
viously described) a means of remotely and con 
veniently controlling the power and speed of the 
engine while in operation. The liquid fuel Sup 
plied to the fuel feed manifold 42, from the fuel 
supply tank 3 (as previously described) by the 
pump 4, is controlled by the valve assembly 65 
through remote control via, the throttle control 
wheel 66 and the Spring loaded Emanually oper 
able bell-crank 6, connections being made be 
tween the extension stem 58 of the wheel 66 and 
the threaded valve sten 69 of the control valve 
disc (), and between the fuel return connection 

and Saidi fue SUpply tanl: 3. The Valve as 
sembly 65 consists of a valve disc integral with 
the threaded valve Stein 69 and having a travel 
ing adjustment, nut 2 which latter is prevented 
from turning by the guide lock screw 3, is under 
tension of the resilient spring 24 and is adjust 
able by the rotation of the stem 69 which rota 
tion increases or decreases the tension of said 
spring 3 against said nut 2 and consequently 
the tension of the valve disc against its seat 
5. To increase the pressure of the liquid fuel 

in the fuel feed manifold 42 and thereby decrease 
the power and speed of the engine, the valve stem 
69 is screwed towards the valve seat 5, this oper 
ation causes the nut 72 to travel away from the 
seat 5 thereby increasing the tension. On the 
spring 4, thus requiring more pressure on the 
Small end of disc 70 to lift said disc from its Seat 
75. To decrease the pressure of the liquid fuel 
in the fuel feed manifold 42 and thereby increase 
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4. 
the power and speed of the engine, the valve stem 
69 is screwed away from the valve seat 75, this 
operation causes the nut 72 to travel towards 
the seat 5, thereby requiring less pressure on 
the small end of disc 70 to lift said disc from 
its seat 75. In order to rapidly increase the speed 
of the engine, the wheel 66 is pulled out by hand 
or pushed out by the spring loaded bell-crank 
accelerating means 67 which latter may be Con 
nected up for foot operation via the rod 6. By 
Screwing the stem 69 fairly Well in or to about the 
engine idling control position, the engine may be 
controlled with the accelerating means 67 without 
any further adjustment of said stem by the 
Wheel 66. 
The body members of the individual valves 43 

are secured to the cylinder body members 6 by 
their embracing U shaped bolts 77, and the valve 
assembly 65 and the manifold 42 are secured to 
said body members of valves 43 by the bolts 78. 
A replacement of any one of the units 34 may 

be accomplished, during the period the engine is 
operating, by first closing the respective fuel cut 
out valve 43 to the unit 34 that is to be replaced 
with a spare unit and then slowly removing the 
defective unit 34 from the cylinder body 6, allow 
ing sufficient time to elapse for the fuel in cham 
ber 32 to pass into the cylinder S via the tapered 
portion 79 of the member 7 before said unit is 
finally removed. The threaded portion 80 of the 
member 2 should be considerably longer than the 
tapered portion 9 of the member 7 in order to 
facilitate renovals and replacements of the units 
34. 
During the operation of the engine, the firing 

of any One of the cylinder units may be tempo 
rarily stopped for test purposes by Screwing the 
respective fuel injection plunger member there 
of inward Out of adjustment. 
The invention herein described may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment to me of any 
royalty thereon or therefor. 

Having fully described my invention, what II 
claim as new and desire to secure by Letters 
Patent is: 

1. A liquid fuel injecting assembly for cylinders 
of a combustion motor comprising a valve stem 
having a valve head thereon and a longitudinal 
opening therein adapted to Supply fuel oil to said 
valve head, a first member surrounding and mov 
ably Supporting Said stem and having a seat for 
Said valve head, a pin slidably fitting a portion 
of Said longitudinal opening, means for support 
ing said pin, means for movably-supporting the 
first member on the cylinder of a combustion 
motor with Said valve head and an adjacent por 
tion of the first member extending into and 
adapted to be moved by the force of compression 
in the interior of the compression chamber of 
Said cylinder, a valve element on the first member 
removed from the seat for said valve head and 
adapted when open to admit fuel oil to said 
longitudinal opening, an element of the last 
stated means having a seat for said valve ele 
ninent, means for Supplying fuel oil to said valve 
element, and means for opening said valve head 
and admitting its supplied fuel oil into the cylin 
der when the first member is moved by said con 
pression. 

2. The apparatus of claim 1 characterized by 
means for longitudinally, adjustably securing said 
pin to its supporting means. 

2,087,702 
3. The apparatus of claim 1 characterized by 

means for controlling larger or Smaller the vol 
ume of fuel oil supplied through the valve head 
by respectively decreasing or increasing the pres 
sure of the fuel oil supplied to the valve element. 

4. The apparatus of claim 1 characterized by 
means for supplying fuel oil under pressure to 
the valve element, and means for varying low or 
high the fuel oil pressure supplied to the valve 
element for varying respectively greater or less 
the volume of fuel oil supplied through said valve 
head. 

5. The apparatus of claim 1 further charac 
terized by the means for supporting said pin being 
longitudinally adjustable, means for supplying 
fuel oil under pressure to the valve element, and 
manually adjustable means for varying low or 
high Said fuel oil pressure to respectively increase 
or decrease the volume of fuel oil supplied 
through said valve head. 

6. The apparatus of claim.1 further character 
ized by Said fuel oil Supplying means having asso 
ciated therewith at each cylinder adjustable 
means for varying low or high the pressure of the 
supplied fuel oil, and respectively increasing or 
decreasing the volume of fuel oil admitted 
through the valve head. 

7. In a fuel injecting assembly for association 
with the combustion chamber of an internal com 
bustion engine, the combination of a plunger 
mounted to move longitudinally and provided 
with a head adapted to be exposed to and moved 
by pressure within said chamber, a valve member 
having an enlarged valve head mounted to be ex 
posed to and longitudinally movable by pressure 
within Said chamber and adapted to seat in the 
head of and to reciprocate with said plunger, a 
body portion provided with an inner end adapted 
to be removably attached to a wall of said cham 
ber, said valve member being tubular and open at 
its end opposite its said head, a stationary plung 
er extending into the tubular part of and adapted 
to open said valve member when said movable 
plunger is moved, a valve and valve seat cooper 
ably mounted respectively on said movable 
plunger and body portion, means for supplying 
fuel oil under pressure to the last stated valve, 
registerable oil Supply ports in the movable 
plunger and valve member intermediate the last 
stated valve and the enlarged head of the valve 
member, said ports, when the last stated valve 
is Open, communicate with the tubular bore of 
Said valve member and feed fuel oil from the 
Supply thereof to the last stated valve, means for 
closing said cooperable valve and seat and mov 
ing the movable plunger and valve member to 
Ward said combustion chamber. 

8. The apparatus of claim 7 characterized by 
a Spring between the valve member and the first 
plunger adapted to normally hold the valve head 
against its seat, a second spring adapted to nor 
mally hold the plunger valve head against its 
seat on the body portion, the valve head being 
adapted to open into the compression-combustion 
chamber, and the plunger valve being adapted to 
Open outwardly and remote from said chamber. 

9. The apparatus of claim 7 characterized by 
the consumption of the supplied fuel oil being 
(intermittent, and the fuel oil supply means being 
provided adjacent the cooperable valve and seat 
with pressure yieldable means movable by the 
pressure of the fuel oil for stabilizing fluctuations 
Occasioned by said intermittent consumption of 
fuel oil. 

10. The apparatus of claim 7 characterized by 
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the consumption of fuel oil being intermittent, 
which subjects said oil to fluctuations, and the 
fuel oil supplying means being provided with a 
fuel oil passage extending at least partly around 
Said body portion, a pressure diaphragm in Said 
passage and yieldable by the pressure of the fuel 
oil, and said diaphragm having inner and Outer 
diaphragm walls spaced apart by and Secured to 
an intervening edge member, there being a fuel 
oil space between said diaphragm walls and the 
Wall of the last stated passage. 

11. The apparatus of claim 7 characterized by 
Said Valve member being provided adjacent its 
head with helical grooves through which, when 
said head is off its seat, the fuel oil is adapted to 
helically pass into the combustion chamber. 

5 
12. The apparatus of claim 1 characterized by 

the fuel pressure supply means having a surplus 
fuel return means whose inlet is controlled by the 
valve comprising a casing, a valve seat therein 
which forms said inlet, a valve stem extending 
through said casing and having a threaded por 
tion and a valve head provided with a seating sur 
face adapted to fit said valve seat and said head 
being exposed to the pressure of the fuel tending 
to pass through said seat, a nut on the threaded 
portion of said valve stem, means for preventing 
the turning of the nut by rotation of Said stem, 
and spring means between said nut and a portion 
of the casing. 

FRANK DAVID BUTLER, 
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