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AUXLARY FUE, FEEDNG DEVICE FOR 
INTERNAL COMBUSTON ENGINES 

Albin W. Johnson, Cedar Grove, N.J., assignor to 
Automotive Economy Corporation, Jersey City, 
N.J., a corporation of Delaware 
Application July 27, 1940, Serial No. 34,998 

(C. 261-69) Claim. 
This invention relates to auxiliary or Supple 

mentary fuel feeding devices, such devices for 
example as are intended for feeding liquid anti 
knock agents or detonation suppressers in con 
junction with and separately from base or pri 
mary fuel. These so-called auxiliary fuels may 
contribute added B. t. u, value to the primary 
fuel in addition to acting as anti-knock agents 
or may be devoid of any B. t, u, value and merely 
act as anti-knock agents. 
Separate feeding of such liquids is well under 

stood to those skilled in the art and numerous 
devices have been proposed for such separate 
feeding. Some of the devices heretofore pro 
posed have been too complicated, both from the 
standpoint of manufacturing and installing, as 
well as Servicing. Others are unitary With the 
carburetor for the primary fuel, and require 
material alteration in the engine structure. Still 
others are uneconomical in the use of the aux 
iliary fuel. In this connection it is pointed out 
that in the use of certain auxiliary fuels which 
have a combined anti-knock and B. t. u, value 
(such as alcohol or a mixture of alcohol and 
water), the fuel cost is not justified When reck 
oned solely on the B. t. u, basis but only when 
its additional anti-knock property is required 
for optimum engine operation-and this last 
operative condition occurs at only relatively nar 
row ranges and time intervals. 
An object of the invention is to provide a device 

of the character described which is a unitary 
structure separate from the primary fuel car 
buretor but adapted for conjoint use therewith 
and capable of ready installation. 
Another object is to provide a simple and de 

pendable device which is adapted to be easily 
adjusted or adapted to engines of varying char 
acteristics. 
The invention consists in the novel features, 

arrangements, and combination of parts em 
bodied by Way of example in the apparatus here 
inafter described as illustrating the present pre 
ferred form of the invention, and the invention 
will be more particularly pointed out in the 
appended claim. 

Further objects and advantages of the inven 
tion will more fully appear from the following 
description taken in connection with the accom 
panying drawing, which shows by Way of exam 
ple, the preferred embodiment of the invention. 

In the drawing: 
Fig. 1 is a plan view of the device with the 

cover removed; 
Fig. 2 is a development Section taken Substan 
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tially along the line 2-2-2 of Fig. 1 to better 
show the relationship of the feeding unit, in 
cluding body and cover, with the associated parts 
of the engine; 

Fig. 3 is a bottom view of the cover; 
Fig. 4 is a cross section of the cover taken on 

the line 4-4 of Fig. 3; and 
Fig. 5 is a fragmentary view showing a modi 

fication of the low speed nozzle illustrated in Fig. 2. 
Before giving a detailed description of the in 

Vention as embodied in the drawing, a general 
description will first be given. 

Different makes of cars and trucks have differ 
ent knock characteristics. That is, the detona 
tion usually increases with the engine speed up 
to a certain point, and then diminishes and dis 
appears. This peak knock varies with different 
engines; and accordingly in using a supplemen 
tary or auxiliary fuel to suppress detonation it 
is economical to use only the amount required 
for this purpose at the various engine speeds 
and throttle openings peculiar to the character 
istics of the particular engine. 
The vacuum or suction in the engine intake, 

on the engine side of the throttle, varies inversely 
as the engine Speed and throttle opening, i. e., 
at higher engine speed and reduced throttle 
opening, the vacuum is greater than at a lower 
engine Speed and Wider throttle opening. Ac 
cordingly, it is useful to utilize the intake suction 
of the engine as a means of controlling the feed 
of the auxiliary fuel. The prior art has utilized 
the intake suction of an engine as a means of 
shutting off or turning on a flow of auxiliary 
fuel, but the balance of control necessary in 
regulating the auxiliary fuel consumed by the 
engine was not maintained in a manner to pro 
duce economy. I have solved this problem by 
utilizing the suction of the respectively opposite 
sides of the engine throttle and by a special ar 
rangement of feed jets and atmospheric vent. 
In general, I effect the desired balance of control 
as follows: A float chamber, or other suitable 
constant level fuel chamber, supplies the fuel to 
a primary jet which is opened or closed in ac 
cordance with the intake suction from the engine 
side of the throttle. The size of the primary jet 
when fully opened is adjustable so as to provide 
for a maximum flow capacity through said jet. 
From the primary jet the fuel passes to a sec 
Ondary jet through which it is drawn by suction 
imposed on the auxiliary fuel discharge nozzle 
which is positioned in the carburetor mixing 
chamber, and the size of this jet is predeter 
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mined in accordance with the motor character 
istics So that the amount of fuel which can be 
Sucked therethrough is in proportion to the 
engine needs. Since the suction at this point in 
the carburetor increases with the engine Speed, 
and since the peak knock occurs at an engine 
speed well below the maximum speed, the rate 
of feed of the auxiliary fuel Would be uneconom 
ical above the peak knock engine Speed. I have 
prevented this uneconomical use of auxiliary fuel 
by placing a vent intermediate the two jets so 
as to prevent the suction from being imposed 
upon the primary jet, which is accordingly sub 
jected only to gravity feed from the chamber; 
and by adjusting the maximum opening of the 
primary jet this flow may be limited to a maxi 
mum corresponding to any peak knock speed 
of the engine. By this means I am able to feed 
auxiliary fuel in increasing amounts in accord 
ance with the Suction in the carburetor mixing 
chamber up to the desired engine speed and then 
maintain a Substantially constant maximum feed 
along a substantially straight line throughout 
the remaining range of engine speed; and the 
feed is commenced and stopped under control 
of the Suction on the engine side of the throttle, 

In the embodiment of the device illustrated in 
the drawing, f designates a body member and 2 
a cover therefor. A fluid chamber 3 is provided 
therein and the fluid level in the body member, 
designated as 4, is maintained substantially Con 
stant as by means of a float 5 pivotally supported 
at 6 by a float lever 7 engageable with the valve 
stem of a feed valve designated in general as 8 
and which may be of any suitable well-known 
form; the valve 8 being disposed in the cover 2 
and being in connection with a Suitable source of 
fluid supply through pipe 9. A fluid level plug 0 
is preferably provided in the wall of chamber 3 
to facilitate the correct setting of the float 5. 
The fluid chamber 3 is adapted to Supply, On 

demand, fluid (such as auxiliary fuel) to a dis 
charge nozzle' through an interconnecting pas 
sage comprising a horizontal bore 2, a vertical 
bore 3, a horizontal bore 4, a vertical bore 5 
and a horizontal bore 6 which is in communica 
tion with the bore of the externally extending 
nozzle f. The flow of fluid through said paSSage 
is controlled in the manner now to be described. 
A vertical bore f is disposed in axial align 

ment with the vertical portion 3 of the fluid pas 
sage and accommodates a needle valve member 
18 vertically movable therein. The lower end of 
the needle 8 is provided with the usual point Op 
eratively disposed relative to a cooperating seat 
f 9 provided at the upper end of the bore 3; the 
lower end of the needle being reduced in CrOSS 
section at the junction of the bores 2 and 3 to 
provide an annular passage portion between the 
bores 2 and 3. The upper end of the needle 
f8 is connected by a link 20 with the upper end 
of a pneumatic piston 2 positioned in a cylindri 
cal bore 22 formed in the body and whose axis is 
substantially parallel to and spaced laterally from 
the axis of needle 8. The piston 2 is urged up 
wardly by means of a helical Spring 23 disposed 
within a bore provided in said piston and seated 
on the lower cylindrical end. The cylinder is Sup 
plied with suction through a tube 24 in communi 
cation with the intake of an internal combustion 
engine on the engine side of the intake throttle 
valve 25, as by being in communication with the 
intake manifold of said engine designated as 26. 
The throttle valve 25 may be the throttle of the 
usual engine fuel carburetor designated as 27, 
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2,321,211 
and the mixing throat of which is designated as 
27, within which is positioned the auxiliary fluid 
discharge nozzle . From the foregoing it will 
be seen that the valve stem 8 is normally urged 
upwardly to open position by the spring 23, the 
Open position being fixed by an adjustable stop 
provided by a screw 28 passing through the cover 
2 and held in adjusted position by a helical spring 
29. When the suction imposed on the piston 2 
Overcomes the force of the spring 23, the valve 
Stem or needle 8 is moved downwardly and is 
Seated on the valve seat 9 to close the control 
jet provided by this valve structure and herein 
termed the primary jet or high speed flow control 
jet. 
A Secondary or low speed control jet may be a 

fixed jet such as 30, which is disposed in the 
Vertical portion 5 of the fluid passage. This jet 
is of Such size as to control the flow of fluid 
in accordance with suction imposed on the nozzle 
lf even when the high speed flow control jet is 
Open, i. e., When the valve stem 8 is raised by 
the Spring 23. The jet 30 is selected in accord 
ance With the characteristics of the engine for 
which the feeder is intended, and in the present 
embodiment when the jet was selected for a Ford 
1937 engine, the jet opening is .040 inch. A jet 
plug 3 closes the threaded bore into which the 
jet 30 is positioned and the plug 3 is provided 
with Suitable axial and radial fluid passages in 
register With the passage 5 and 4. As is well 
understood by those skilled in the art, an ad 
justable jet of the screw needle valve type may 
be used So as to provide a universal device which 
may be adjusted for the desired engine. For ex 
ample, the plug 3 may be replaced by a needle 
valve stem assembly illustrated in Fig. 5. where 
33 designates a modified plug through which 
passes a needle 34 threadably engaged in the plug 
33 for axial adjustment relative to the jet 30, 
against which the needle point is adapted to co 
operatively seat, and the bore of the jet 30 will 
be increased (say to .055 inch diameter) to pro 
vide for the largest capacity desired. A suitable 
packing gland is provided in the usual manner 
and is adjusted by means of the nut 35. 
A vertical bore 36 is positioned intermediate 

the high Speed flow control jet f8-9 and the 
low Speed suction controlled jet 30 and is in com 
munication at its lower end with the horizontal 
paSSage portion 4; while its upper end is in 
communication with a recess 37 provided in the 
cover 2 and which communicates with the float 
chamber 3 by means of a passage 38. The float 
chamber, and thereby the passage 38, recess 37 
and bore 36 are vented to atmosphere by means 
of a vent plug 39 provided with passages for this 
purpose. The fluid level in bore 36 varies in ac 
cordance with flow through nozzle 30. 
From the foregoing it will be understood that 

by selecting a spring 23 which will overcome the 
Opposite force exerted on the piston 2 by a suc 
tion of the order of magnitude indicated, the 
valve stem 8 will be caused to move away from 
its seat fg. The spring is such as to open the 
Valve at the desired degree of suction (which is 
usually 4'-5' Hg or less) such as at relatively 
low speed and open throttle positions; and to 
close the valve at increased suction, such as at 
partly closed throttle and increased speed. The 
maximum opening of the valve is set to provide 
a maximum gravity flow capacity equal to the 
capacity of the suction jet 30 at the engine speed 
desired (preferably corresponding to the peak 
knock engine speed). This arrangement not 
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only supplies auxiliary fuel when needed but 
prevents an excess of auxiliary fuel being fed to 
the engine at such times as the engine requires 
a limited supply thereof. 

In the use of certain auxiliary fuels, such as a 
mixture of alcohol and water, it is not only waste 
ful to use excessive amounts of such auxiliary 
fuel but it is important that auxiliary fuel in ex 
cess of that which may be taken into the intake 
of the engine and consumed be not fed to the 
intake, since this will cause harmful crank case 
dilution. I have found that the present inven 
tion has very satisfactorily met all of these re 
quirements and its arrangement is such as to 
prevent leakage of the auxiliary fuel into the 

O 

system when the auxiliary fuel is not required. 
Furthermore, by the use of this invention the 
auxiliary fuel system may be installed in an auto 
mobile or truck with a minimum of work and 
the absence of rearrangement of the standard 
equipment of the automobile or truck. 
Having thus described my invention with par 

ticularity with reference to the preferred em 
bodiment of the same, and having referred to 
certain modifications thereof, it will be obvious 
to those skilled in the art after understanding 
my invention, that other changes and modifica 
tions may be made therein without departing 
from the spirit and scope of the invention, and 
..I aim in the appended claim to cover such 
changes and modifications as are within the 
scope of the invention. 
What I claim is: 
In a device of the character described, the com 

bination of a body portion and a cover therefor, 
a fluid chamber in said body, a horizontally dis 
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posed discharge nozzle extending externally of 
said body adjacent the top of said body and 
adapted to be inserted within the zone of suc 
tion of an internal combustion engine carburetor, 
a fluid passage within said body and intercon 
necting said chamber and nozzle, said passage 
comprising horizontally and vertically disposed 
portions, a first metering jet in said vertically 
disposed fluid passage portion intermediate said 
discharge nozzle and said horizontally disposed 
passage portion constructed and arranged so as 
to vary the flow capacity in accordance with suc 
tion imposed through said nozzle,'a second jet 
between said first jet and said chamber Con 
structed and arranged so that the flow of fluid 
therethrough is under the pressure influence of 
gravity only, said first and second jets being 
substantially below the liquid level of said fluid 
chamber and being SO constructed and arranged 
that the entire fluid flowing through said nozzle 
passes in series through said jets, an air vent 
passage formed jointly in said cover and said 
body and in communication with said fluid pas 
sage intermediate said jets, a vertically movable 
valve member positioned in a bore in said body 
for varying said jet Opening, a pneumatically 
Operable piston Substantially parallel to Said valve 
member positioned in a cylinder formed in said 
body and connected to said valve member for 
movement thereof, means for urging said piston 
upwardly against pneumatic operation and ad 
justable stop means carried by said cover for 
limiting the upward movement of said valve 
member and piston. 

ABN. W. JOHNSON, 


