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This invention relates to automotive vehicle 
engines and, in particular, to automobile car 
buretor controls for Such engines. 
One object Of this in Wention. S to provide ai 

autonatic carburetor control for automotive ve 
kicle engines operated at varying speeds, whereby 
the operator is enabled to operate his foot throt 
tle pedal in the normal way but is warned by 
encountering an increaS3d resistance to depress 
ing the pedal When he attempts to depress it at 
a rate which causes the engine to operate in a 
manner which is wasteful of fuel. 
Another object is to provide an automatic car 

buretor control of the foregoing character where 
in the warning resistance encountered in operat 
ing the engine outside of its economical range is 
interposed in response to a drop in the intake 
nanifold Vacuum belloW a predetermined mani 

fold vacuun at low operating Speeds, and where 
in the Warning resistance is interposed at high 
Speeds in response to an increase in the Water 
preSSure from the Water pump. 
Another object is to provide an automatic car 

buietor control of the foregoing character where 
in the aforesaid Warning resistance is interposed 
according to the composite and resultant effect 
Of the Siaultaneously operating influences of in 
take manifold pressure and cooling water pres 
Sure, as set forth in the object immediately pre 
ceding, so that the resulting effect is a straight 
line function of the manifold vacuum and speed 
in Imiles per hour, even though the individual 
effects of Inanifold vacuum and cooling water 
preSSure are not Straight line functions, the vari 
ation in One effect conpensating for the vari 
ation in the other effect to produce Straight line 
action. 
Another object is to provide an automatic car 

buretor conti'ol which Will enable the operator to 
maintain a relatively high manifold vacuum 
indicative of economical engine performance 
inerely by paying attention to the pressure which 
he feels upon his foot as he depresses the accel 
erator or throttle pedal, hence does not need to 
take his eyes off the road in order to watch a 
dial or gauge for this purpose. 
Another object is to provide an automatic car 

buretor control of the foregoing character which 
is especially Well adapted for use with engine car 
buretors equipped With So-called enlichment jets 
Which Supply additional fuel to the engine at high 
Speeds for increased performance or for use with 
multiple bai'rel carburetors for the same purpose, 
both being 2xceedingly Wasteful of fuel when op 
e'&ted inp'operly, the operator being instantly 
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warned by increased pressure upon his foot in 
depressing the accelerator pedal too rapidly for 
economical Operation of the engine. 
Another object is to provide an automatic car 

buretor control of the foregoing character which 
is also useful in the same manner to warn the 
operator of an automotive vehicle equipped with 
an automatic transmission when he operates the 
vehicle uneconomically for obtaining a quick get 
away by a too rapid depressing of the accelerator 
or carburetor throttle pedal, the operator being 
similarly warned by increased resistance to fur 
ther depressing the throttle pedal. When he at 
tempts to depress it too rapidly for economical 
operation. 
Another object is to provide an automatic car 

buretor control of the foregoing character which 
wains the operator when he is operating the ve 
hicle in an economical manner, as Stated above, 
but which enables him to override the Warning 
device in the event that he desires exceptional 
performance regardless of Wastefulness in fuel 
consumption. 
Another object is to provide an automatic car 

buretor control of the foregoing character which 
not only interposes a Warning resistance to the 
too rapid depressing of the throttle pedal to main 
tain a constant speed on an approximately level 
road, but also interposes a Warning during a C 
celerating speed conditions where excessive fuel 
consumption occurs because of enrichment jets 
or additional carburetor barrels or venturis conn 
ing into operation to enploy excessive fuel. 
Another object is to provide an automatic car 

buretor control of the foregoing character where 
in a visible signal is operated when the operator 
attempts to operate the vehicle in a manner which 
is wasteful of fuel. 
Another object is to provide an automatic car 

buretor control for automotive engines Operated 
at variable speeds wherein the control mecha 
nism actuates the carburetor throttle valve or 
butterfly valve directly and independently of the 
operator to counteract or at least partially cor 
rect the uneconomical operation thereof by the 
operator and Smooth out irregularities of acceler 
ator pedal motion. 
Another object is to provide regulated acceler. 

ator pedal control on level road driving to dis 
courage the Operator from excessive up-and-down 
motion of the acceiera tor pedal Which in the con 
ventional carburetor operates a carburetor ac 
celerator pump to inject a charge of gasoline into 
the intake manifold every time the operator de 
presses the pedal, 
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ther objectS and advantages of the invention 
will become apparent during the course of the 
following description of the accompanying draw 
ings, wherein: 

Figure is a diagrammatic Side elevation, 
partly in central longitudinal Section, of an au 
tomatic carburetor contro device according to 
one form of the invention; 

Figure 2 is a fragmentary horizontal section 
taken along the line 2-2 in Figure 1, 

Figure 3 is a side elevation, partly in section, 
of a modified automatic carburetor control 
device; 

Figure 4 is an approximately vertical section 
taken along the line 4-4 in Figure 3; 

Figure 5 is a central vertical section through 
a link expanding arrangement used in connec 
tion with the device in Figure 3; 

Figure 6 is an enlarged fragmentary vertical 
section taken along the line 6-6 in Figure 4; and 

Figure 7 is a side elevation, partly in section, 
of a further modified automatic carburetor con 
trol device. 

General arrangement 

Modern engines used in modern automotive 
vehicles Operated at varying speeds can be, and 
frequently are, extremely wasteful of fuel When 
they are operated in a manner which causes the 
manifold vacuum to drop below an efficient oper 
ating pressure. This is particularly true of en 
gines having carburetors equipped with devices 
for obtaining exceptional performance in get 
away or Speed, such as, for example, engines 
equipped With SO-called enrichment jets which 
come into operation above a certain speed, such 
as 50 miles an hour, in order to provide increased 
fuel for high speed operation. This is also true 
of engines equipped with so-called multi-barrel 
Carburetors wherein additional venturis come 
into operation above a certain operating speed 
or under conditions where abnormal getaway is 
demanded by the operator. This is likewise true 
in the case of vehicles equipped with automatic 
transmissions, particularly those employing fluid 
couplings or fluid torque converters which can 
also be operated in a wasteful manner resulting 
in excessive consumption of fuel. 

Ordinarily, an engine operates economically 
When the manifold vacuum lies between 14 and 
18.5 inches of mercury. When, however, the 
manifold vacuum drops below this range, the fuel 
consumption increases rapidly, and when the 
vacuum drops below 7 inches of mercury, the fuel 
Consumption increases enormously, resulting in 
great Waste. Such waste occurs, for example, 
When the operator, upon the change of lights at 
a traffic signal, attempts an excessively quick get 
away by forcing the throttle pedal rapidly to the 
floor. The opening of the butterfly or throttle 
valve in a carburetor exerts a very critical effect 
upon the consumption of fuel, and a difference 
in a few degrees in the throttle valve opening can 
Sometimes mean a considerable difference in fuel 
consumption. This excessive waste of fuel, more 
over, does not always occur at high speeds, for 
there is a Similar wasteful range of speeds below 
approximately 15 miles an hour, wherein an op 
erator can also operate his automobile uneco 
nomically, even though he thinks he is operating 
it economically by running at a low speed. 
The present invention provides a device which 

Warns the operator when he is operating the 
vehicle wastefully, by interposing an increased 
resistance to depressing the accelerator of throt 
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tle pedal When the operator attempts to depress 
that pedal more rapidly than is conducive to 
economical operation of the engine... he inven 
tion operates generally in the manner set forth 
in the previously-stated objects of the invention 
and produces the results therein described. In 
particular, the invention provides what is in 
effect an expansible link connected to the linkage 
interconnecting the throttle pedal and the car 
buretor throttle valve or butterfly valve, the ex 
pansion and contraction of this link being oper 
ated at low speeds in response to the rise or fall 
Of the Vacuum in the intake manifold, at high 
Speeds in response to the increase in pressure of 
the cooling water coming from the water pump, 
and at intermediate Speeds by a composite of the 
manifold vacuum and water pump pressure. 
These preSSures operate diaphragm motors to 
SWing a stepped or notched cam which deter 
mines the extent to which an expansible link can 
be expanded and consequently the extent to 
Which the throttle pedal can be operated before 
the pressure point or increased resistance is ap 
plied and felt by the operator's foot. A variable 
Stop arrangenlent also cooperates with the expan 
sible link and cam mechanism to warn the driver 
When he is exceeding the economical operating 
range in accelerating the vehicle in order to 
change its Speed. Modifications of the invention 
provide different mechanism for interposing the 
Warning pressure and for operating the carbu 
retor throttle or butterfly valve automatically in 
response to changes in the manifold vacuum and 
Water pump pressure. 

Eacpansible link mechanism with throttle control 
C0N??? 

Referring to the drawings in detail, Figure 1 
shows an automatic throttle control device, gen 
erally designated 0, as applied to the control of a 
Carburetor, generally designated attached to 
an automotive vehicle engine, generally desig 
nated 2, and shown only diagrammatically and 
in part. The engine. 2 is equipped with a con 
Ventional water pump 3 having a shaft 4 driven 
from a rotating part of the engine in the usual 
Way. The carburetor if, on the other hand, is 
bolted or otherwise attached as at 5 to an intake 
manifold 6 in Which, as is well known, a partial 
Vacuum occurs in Varying amounts at varying 
Speed and load conditions. The carburetor 
and engine 2 are shown in a purely diagram 
natic Way and it will be understood that the in 
vention is adaptable to substantially any form of 
internal combustion engine employing a car 
buretor and installed in an automotive vehicle. 
The carburetor is provided with a passageway 
if leading to the intake manifold passageway 8. 
Extending acroSS the carburetor passageway 

T. is a shaft 9 carrying the usual throttle valve 
or butterfly valve 28. The intake manifold pas 
SageWay or chamber 3 leads to the intake valves 
of the various cylinders (not shown) as is well 
known to those Skilled in the automotive engine 
and Vehicle art. In order to rock the throttle 
valve shaft 9 to and fro and consequently vary. 
the amount by which the throttle or butterfly 
valve 20 closes the carburetor passageway 7, a linkage and lever System, generally designated 
2, is provided. This varies in different instal 
lations in different vehicles, the arrangement 
shown being purely diagrammatic in order to 
show the operation of the invention in a concise 
Space. As shown, the System 2 includes an 
accelerator: pedal. or throttle pedal. 22 pivotally 
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mounted as at 23 upon a bracket 24 attached to 
the floor board 25, which continues upward in the 
usual bulkhead 26 between the engine compart 
ment 2 and the operator's compartment 28. 
Pivotally connected as at 29 to the upper part 
of the throttle pedal 22 is a link 39 which passes 
through a hole 3 in the floor board 25 and is 
pivotally connected as at 32 to the lower end of a 
lever 33. The lever 33 is pivotally mounted on a 
fulcrum 33 supported by a bracket or supporting 
plate 35 which is bolted as at 36 to the intake 
manifold 6 and is provided with elongated slots 
3i for adjustment purposes, as explained below 
in connection with the operation of the invention. 

Pivotally connected as at 38 to the upper end 
of the lever 33 is a link 39, the forward end of 
which is pivotally connected as at 60 to the upper 
arm 4 of a T-lever 42 which is pivotally mounted 
as at 43 on a bracket 44 which is bolted or other 
Wise Secured to the intake manifold 6. 
lever 42 has three arms, the second arm 45 be 
ing pivotally connected as at 46 to a link 47 
which in turn is pivotally connected as at 48 to 
a Crank arm is 9 mounted on the throttle valve 
shaft 9. As a consequence, when the acceler 
ator or throttle pedal 22 is depressed to increase 
the Speed of the engine by opening the throttle 
or butterfly valve 20 within the carburetor pas 
Sageway 7, the link 30 Swings the lever 33 in a 
Counterclock. Wise direction around its fulcrum 34, 
pulling the link 33 in the direction indicated by 
the arrow adjacent thereto and consequently 
rocking the i-lever 42 around its fulcrum 43, 
This causes the arm 45 of the ""-lever 42 to push 
Upward on the link 4 and crank arm 49, rotating 
the throttle valve shaft 9 in a clockwise direction 
to increase the Width of the opening between the 
throttle valve 28 and the walls of the carburetor 
paSSageway , and consequently increasing the 
Speed of Operation of the engine 2. 
The third arm 50 of the T-lever 32 (Figure 1) 

is connected by a ball and socket joint 5, 52 to 
One end of a plunger 53 of a diaphragm motor, 
generally designated 54. The opposite end of 
the plunger 53 is connected as at 55 to the cen 
ter of a flexible diaphragm 56 mounted in a cas 
ing 57 which is closed on one side by a cover 58 
having an air opening or vent 59. The motor 
casing 57 has an air-tight connection at its rim 
with the rim of the cover 58 so that the casing 
57 and diaphragam 56 enclose an air-tight vac 
uum chamber 60. 

Treading from a port or opening 6 in the cas 
ing 5 is a branch pipe 62 connected to the main 
vacuum pipe 63, partly rigid and partly flexible, 
which in turn as one end leads to a connection 
6. With the intake manifold chamber 8. A sec 
Ond branch pipe 65 leads from the pipe 63 to a 
port 66 in the casing 67 of a second diaphragm 
motor, generally designated 68, mounted on a 
bracket 68a, connected to the diaphragm motor 
54. The diaphragm. Inotor 68 has a diaphragm 
69 therein Secured at its rim to the rin of the 
casing 67 in an air-tight rananner to form an air 
tight chamber 9 therein. The diaphragra 69 
is protected by a cover having a vent 72 there 
in and also having a hole 3 in the center there 
of for the passage of a stop plunger 4, the outer 
end 5 of which is adapted to move into engage 
ment with the outer end 7 8 of the plunger 53. 
The inner end of the plunger is is connected 
as at 7 to the central portion. Of the diaphragm. 
69, and engages one end of a compression Spring 
80, the opposite end of which is seated against 
the inner wall of the casing si. 

The . . 

Consequently, 
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6 
when the vacuum in the diaphragm notor chan 
ber 70 drops, the diaphragm 69 and plunger 4 
move to the left under the influence of the ex 
panding compression Spring 80. 
From its connection at 64 to the manifold 

chamber 8, the main vacuum pipe 63 runs to 
a coupling 8f which is seated in a port 82 in the 
casing 83 of a diaphragm motor, generally desig 
nated 8. The motor 84 is proWided With a dia 
phragm 85 which With the casing 33 encloses a 
diaphragm motor chamber 86. The casing 83 
and diaphragm 85 are sealed at their margins in 
an air-tight joint, With a cover 3 Secured as at 
88 to a bracket or supporting plate 89 which is 
pivoted as at 9 to the bracket plate 35. The 
cover 8 is provided with an air vent 9 A. 
Mounted Within the casing 33 is a compression 

Spring 92 which engages One end 93 of a coin 
necting irod 94 and normally urges it upward. 
The end 93 of the connecting rod 98 is attached 
to the center of the diaphragm 35 in the Sanne 
manner as the plungerS 53 and 4 are connected 
to their respective diaphragms, and extends out 
Ward and upward through a hole 95 in the cover 
87 and across the pivoted Supporting plate 89, 
entering hole S in the cover $3 of a dia -- 
phragm motor, generally designated 98 and has 
itS upper end 9 9 connected to the central por 
tion of the diaphragm S8. Within the casing 83 
of the diaphragm motor 98. The cover 37 is 
provided with an air vent 62 and contains a 
compression Spring (3 Which urges the con 
necting rod 94 and diaphragm () upward. The 
cover 9 of the diaphragm notor 93 is incurated 
as at 4 on the pivoted supporting pate SS. 
The diaphragm is and casing if at their mar 
gins are connected to one another in an air 
tight joint and enclose a motor chamber 35. 
The casing if is provided with a port 88 to 
Which is connected a water pipe í leading to 
the outlet or pressure port 238 of the cooling 
Water pump 3, whereby cooling water under 
pressure varying with the speed of the notor 2 
is supplied to the chamber 85 to act against the 
diaphragm 3 of the diaphragm motor 98. 
The midportion of the connecting rod 98 is pro 

vided with an enlargement i? containing an an 
Ular groove , the opposite Sides of Winich are 

engaged by inwardly-projecting pins 2 (Figure 
2) Seated in the holes 3 in the twin cam mem. 
bers 4 of a rocking throttle control cairn, gen 
erally designated í í5. The cam members í í á are 
interconnected by a hub 6 which is bored at 
to receive a pivot screw 8. The latter is 
threaded into a hole 9 in the pivoted Support 
ing plate 89. The can members are provided 
With arcuate can arms 20 having roughened 
Concave arcuate portions or contact edges 22. 
The supporting plate 89 is enlarged at its free 
end 22 and is there provided with a bore 23 
which slidably receives an inner tubular men 
ber 24. 
The tubular member 24 is provided with a 

bore 425 which is closed at one end by a, plug i 2 ?i 
(Figure 2) fixedly secured therein. Extending 
laterally from the tubular member 24 at its rear 
Ward end is a pin 27 positioned to frictionally en 
gage the roughened arcuate portions of the 
can arm 20 when the accelerator pedal 22 is de 
pressed but normally disengaged therefron. The 
pin 27 extends outward in opposite directions 
from the tubular member 24 (Figure 2) and, if 
desired, also extends through the plug 26, in 
order to retract the carburetor throttle linkage 
2, a tension spring 27 extends from the lower 
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bracket 8a, they and the outer tubular member 
34 together with the Switch bracket 239 and 

SWitch 38 move to the right as a unit as the 
Operato further depresses the accelerator pedal 
22. The inner tubular member 24, however, is 
prevented fron moving by the engagement of the 
sharp-edged pin f2 with the notches 2 of the 
cam armis 2, ence reElains stationary momen 
tarily. The Outer tUpLiar nember 3 Nove:S rel 
atively to the inner tubular member 2- together 
With the diaphragm motors 56 and S3 and their 
interConnecting bracket 686, aS the T-lever 42 
rocks counterclock Wise on its pivot 3, stretching 
the te Sior Spring i 3 . The Stretching of thiS 
tension Spring 3 , which is already in a state of 
pre-tension, Sets up an additional force which is 
felt by the operator in his foot as he pushes the 
pedal 2 downward. At the Saine time, the 
Switch 33 and its plunger 3 move to the right 
a Way frcIn the enlargennant 36, whereupon the 
plurager í 37 is free to move downward, breaking 
the circuit between the Switch connsctions is 
and i 3 and cosing the circuit between the con 
nections A3 and 4. This action de-energizes 
the green Signal light 52, causing it to go out, 
and energizes the red Signal light 5, catising i 
to go oi). The operator is thus warned both by 
the increased pressure encountered by his foot 
and by the burning of the red signal light 5 
that he is attempting to open the throttle valve 
2 more rapidly than the engine can utilize fuel. 

If the operator wishes to continue to operate 
his engine economically, he relaxes his pressure 
on the foot pedia, 22, permitting the throttle valve 
29 to close slightly, causing the vacuum to rise 
in the paSSageWay 8 of the intake manifold S. 
This re-actuates the diaphragm motors 54, 63 
and 84, Cat Sing the pitingers 53 and i to return 
to the positions shown in Figure i, whereupon 
the Outer tubular nenber 3; and Switch 33 
Slide to Ward tine left aliong the inner tUibular 
member 28, re-engaging the Switch plunger 33 
With the enlargerient 36. This reaks the cir 
cuit, batWeen the Switch connections l and A 
and closes the circuit between the Switch conneg 
tions i 43 and , de-energizing the red signa 
light 5 and re-energizing the green signal iight 
52. During the forégoing action, the bracket 33 
Sporting the Knowing parts of the device 
pivotS On the pivot pin i nounted Cin the bracket 

5, as the leve arm 3 SWings to and fro. 
if, ROWever, the operator disregards the above 

Warnings, he can override the increased pressure 
due to the tensioK2 Spring 3 and obtain in 
Creased performance even if that performance is 
wasteful of fuel. This is particularly true in the 
Case of vehicles equipped With automatic trans 
inissions, where excessively quick getaway at a 
ti'affic Signal is usually accomplished at the ex 
€12 Se of economy of operation. The can 5 is 
SWÜNg to and fro by the diaphragm motor 84 in 
eSponse to the change in the vacuum conditions 

in the intake manifold, so that the pin 2 en 
gages the notches 23 at different locations along 
the acuate arms 2, and hence positions the 
inner tubular member 424 at correspondingly dif 
fei'ent locations. 
When the vehicle Speed rises above approxi 

imately 30 to 40 miles an hour, the Mimanifold vac 
Utili: noraay drops, even with efficient opera 
tion of the engine. Meanwhile, however, the 
preSSure of the cooling water delivered through 
the pipe from the water pump 3 has been 
Steadily rising and exerting its force against the 
diaphragm of the diaphragm motor 93. At 
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low speeds, this force is too weak to greatly affect 
the operation of the vacuum diaphragm motor 
Bi, but at the above higher Speeds it takes over 
the operation of the can 5 from the vacuum 
diaphragm motor 84. Accordingly, at these high 
vehicle speeds, the water pressure diaphragm 
notor 83 shift:S te rod. Så to and fro and conse 
Cliently Swings the control can?n :?, and fro 
around its pivot pin 8 to engage the can 
notches 2 with the sharp-edged pin i2. On the 
end of the inner tubular inenber 24, in the same 
manner as is accomplished by the vacuum dia 
phragn. Iotor 36 at OWer Operating SpeedS. 
The diaphragm Hotors 34 and Bå Operate tO 

control the carburetor under road load or level 
driving conditions at Speeds Which do not vary 
greatly during norinal running operation. The 
stop is and the vacuum diaphragin notor i8 
which operates it, however, conne into play to ex 
ert, their maximum efiect during accelerating 
conditions, such as starting the vehicle in Flor 
tion or in passing other Vehicles on the road. It 
is especially operative under Vacuun manifold 
ressures of approximately 7 inches of nercury 

or less where the Wasta of fuel is highest under 
accelerating conditions. 
The effect of the Water pressure upon the dia 

phragan inotor 98, of course, does not occur Sud 
denly, but builds up gradually as the Speed of the 
vehicle increases and the Vacuum in the intake 
in anifold & gradually dininishes. The resultant 
action and reciprocation of the rod 8 and con 
sequently the Swinging of the notched control 
can 5 is a composite of the combined action 
of the vacuun diaphragm motor 84 and the Water 
pressure diaphragin motor 98, the cooperative ac 
tion of these notors resulting in an approxi 
imately straight line action over the entire Speed 
range of the Vehicle. 
The operation of the carburetor control de 

vice e is particulary beneficial not only in con 
nection with the use of vehicles equipped with 
automatic transmissions, as entioned above, 
but also with those having carburetors equipped 
With so-called enrichinent jetS or With multiple 
barrel carburetors, as previously rentioned. 
The device f warns the driver when he is oper 
atting the vehicle wastefully, yet permits him to 
override the Warning, if he so desires, in order 
to obtain excessive performance from a power 
ful engine. 
IModified automatic carburetor control device 
The modified automatic carburetor control de 

vice, generally designated. Si, ShoWn in Figures 
3 to 6 inclusive, is sinillar in principle to the 
carburetor control device shown in Figures 1 
and 2 biti; differs in Constructiona aid alS0 ||ackS 
the automatic stop arrangerinent 68 shown at the 
right-hand end of Figure 1. The modified car 
bretor contro device ?i is ShoWin With Sub 
stantially the same construction for the engins 
2, carburetor f , water pump 3, intake nani 

fold. 8, and foot pedal 22, and designated with 
the Saline reference rulinerals. The dash - 5 is 
also equipped with the same SWitches and Sig 
nal devices connected in the same manner and 
designated with the Saine reference nuinerals 
and having the Saine circuit leading to the Single 
pole double-throw switch, also designated with 
the sale reference numeras. 
The Crak arri : Of the croUrer throtte 

valve shaft 3, however, is connected to the foot 
pedal 22 by a Somewhat different linkage, gen 
erally designated . This consists of a lower 
rod || 82 pivoted at its lower end í 63 to the foot 
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throttle gedal arm 64 and connected at its up 
per end : 5 (Figure 5) to the center - of the dia 
phragm §§ of a diaphragm motor, generally deS 
ignated S. The latter has a casing 68, the rin 
of which cooperates with a washer or gasket 39 
to form an air-tight connection and to enclose 
and air-tight chamber 8. A port 1 is formed 
in the wall of the casing 68 and receives the 
pipe coupling 72 from which a pipe 3, pref 
erably flexible, runs to a coupling 74 leading 
through the wall of the intake manifold 6 into 
the intake manifold passageway 8. A compres 
sion spring fi 5 is mounted within the casing 68 
and normally urges the diaphragm || 66 and caS 
ing 68 outwardly in opposite directions, and 
consequently noves upward an upper rod 76 
pivoted at 7 at its upper end to the carburetor 
crank arm 49. 

The foot pedal arm 64 is urged toward the en 
gine f2 by a tension spring 89 connected thereto 
at One end and to an anchorage or I-bolt 8 on 
the engine 2 at its other end. Pivotally con 
nected as at 82 to the foot pedal arm 64 is a 
rod f 83 which passes through a suitably aper 
tured guide bracket 84 on the engine 2 past 
the Switch 38 and through a hole or notch 35 
(Figures 4 and 6) in the lower end portion 86 
Of the loWer arín 8 Of a T-lever 83. ASO 
mounted on the arm 8 and Swinging with it 
is the bracket 39 carrying the single pole dou 
ble-throw switch 38 previously mentioned in 
connection with Figure 1. The notched end 33 
of the lower arm í 87 is provided with arcuate 
cam Surfaces or edges 89 engaged by a washer 
90 mounted on the rod 83 and held in position 
by a pin 9 . The pin 9 projects only slightly 
beyond the opposite sides of the rod 83 so as to 
hold the washer 9 in place, and is shorter than 
the Width of the notch 85 so as not to collide 
therewith. The pin 9 is selectively insertable 
in any one of a series of holes 92 in the rod 
83 (Figure 6) so as to provide different adjust 
ments. The Washer 90 is engaged by the oper 
ating plunger 37 of the single pole double throw 
switch 38 so as to operate the latter in response 4. 
to the SWinging of the arm 87 of the T-lever 
i88, as explained in connection with the opera 
tion. A compression spring 93 disposed on the 
rod 33 between the washer 9) and a stop collar 
f94 urges the washer f 90 against the pin 9. 
The collar 94 is threaded upon the threaded 
Outer end portion 95 of the rod 83 and is held 
in place by a set screw f 96 for retaining it in 
its adjusted position so as to enable adjustment 
of the force of the spring 93. 

In addition to the arm 8, the T-lever 88 has 
a cross arm 20 pivoted as at 20 at substantially 
its mid-portion to a downwardly-projecting arm 
of a T-shaped bracket 292 which is bolted or 
Otherwise Secured to the engine 2. Mounted on 
the T-shaped bracket 202 are the cup-shaped 
covers 203 and 204 of two diaphragm motors 205 
and 206 having casings 207 and 208 and dia 
phragms 209 and 20, respectively. As before, 
the casings and diaphragms are joined to one 
another at their rims in an air-tight connection. 
Secured to the centers of the diaphragms 209 and 
20 respectively are plungers 2 and 22 pivoted 
as at 23 and 214 to the opposite ends of the cross 
arm 200 of the T-lever f38. The covers 203 and 
204 and bracket 202 are bored with excessively 
large clearances around the plungers 2 and 2 2 
in order to provide air vents. A compression 
Spring 2 5 is mounted on the plunger 2 so as to 
urge it downward away from the bracket 202 and 
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consequently rock the T-lever 88 in a clockwise 
direction around its pivot 2. The diaphragm 
motors 205 and 206 are provided with operating 
chambers 26 and 2.7 respectively having ports 
28 and 2 9 connected by pipes 22 and 22 to 
the intake manifold passageway 8 and Water 
pump outlet or discharge connection 222 re 
Spectively. 
The automatic carburetor control 60 operates 

under similar principles and in response to the 
same action of intake manifold vacuum and 
water pump pressure, as the automatic carbll 
retor control to described in connection With 
Figures 1 and 2, hence requires only a brief der 
scription. The diaphragm motors 26 and 26 of 
Figure 3 correspond to the diaphragna motorS 84 
and 98 of Figure 1 in that they are operated by 
manifold vacuum through the pipe 22 and water 
pump pressure through the pipe 22 respectively. 
The plungers 2 and 22 of the two notors 285 
and 206 are interconnected by the rocking T 
lever 88 to interpose the can portion 89 of the 
lever end 86 into or out of the way of the spring 
pressed washer 90. When the intake manifold 
vacuum is high, indicating economical and effi 
cient operation of the engine, the diaphragm 208 
of the motor 205 is pulled upward, rocking the 
lever 88 counterclockwise and pulling the lever 
end 86 and switch 33 away from the washer 
90, which is restrained from moving further 
by the pin 9 on the rod 83 (Figure 6). The 
operator can therefore manipulate the acceler 
ator pedal 22 without encountering any abnor 
mal resistance, and the green signal lamp 152 
remainsburning. 

If, however, the operator desires excessive per 
formance, even at the expense of fuel economy 
and in so doing depresses the accelerator pedal 
22 too rapidly for efficient operation of the en 
gine, the manifold vacuum drops in the manner 
previously described, relaxing the upward pull 
on the diaphragm 209 of the motor 25 and per 
mitting the Spring 2 5 to rock the lever 88 in a 
clockwise direction, pushing the can 89 on the 
lever end 87 toward and into engagement with 
the spring-pressed washer 9), as shown in Fig 
ure 3, actuating the sWitch 38. If the operator 
continues to depress the accelerator pedal 22, his 
foot experiences not only the normal resistance 
of the spring 80 but also the additional resist 
ance of the pre-compresed spring 93, as the 
washer 9 slides to the left along the rod 33 
toward the collar 94. This action also extin 
guishes the green signal light 52 and illuminates 
the red signal light 5 to warn the operator 
visually of uneconomical operation. 
The carburetor control system shown in Figure 

3 contains an additional vacuum diaphragm 
motor 6 interposed between the carburetor 
throttle rods 62 and 6 so as to cause the as 
sembly 6f thereof to act as an expansible and 
compressible link. When the manifold vacuura 
is high under efficient operating conditions, the 
link 6 is in its shortened condition because the 
rod 62 is pulled toward the rod 6 (Figure 5) 
by the vacuum in the chamber of the motor 
67 acting upon the diaphragm 66. When, how 

ever, the operator depresses the foot pedal 22 too 
rapidly for economical cperation, the vacuum in 
the chamber 70 drops, causing the spring 5 to 
push the rod 82 a Wayfrom the rod 7.6, and con 
Sequently lengthening the composite rod assembly 
46. Since the operator has presumably not 
moved his foot on the accelerator pedal 22 at that 
particular moment, the rod f 62 momentarily re 
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mains stationary, hence the rod 76 moves up 
ward slightly, Swinging the ariin 49 and throttle 
valve shaft 9 clockwise and slightly closing the 
throttle valve 2 to achieve more economy. 

Further modified carburetor control device 
The further modified carburetor contro device, 

generally designated 23 shown in Figure 7, is for 
the most part similar in construction to the 
modification shown in Figures 3 to 6 inclusive, 
and similar parts are similarly designated. The 
modification 230 differs principally from the 
modification 62 in that the bracket 202 with the 
diaphragn motors 235 and 286 and their con 
nected parts, including the T-lever 88 and 
SWitch 38 are mounted in an inverted position 
upon the intake manifold 6. The connections 
of these parts are, however, Substantially the 
same and hence require no repetition of descrip 
tion. 

In the modification 233, however, the rod 83 
instead of being connected to the accelerator 
pedal or foot throttle 22 is pivoted as at 23 to the 
Solid end portion 232 of a tubular member 233 
having a bore 234 in its interior at the opposite 
end from the solid end portion 232. The carbu 
retor throttle crank arm 49 is pivoted as at 235 
to the Solid end portion 232 so that it is rocked 
directly in response to the motion of the rod 83, 
Consequently Swinging the throttle valve or but 
terfly valve 2 of the carburetor 6. Reciprocably 
mounted Within the bore 234 of the tubular innen 
ber 233 is the head 236 of a rod 237, the tubular 
member 233 and the rod 237 being resiliently in 
terconnected by a tension spring 23S attached at : 
One end to an anchorage pin 238 extending across 
the bore 234 of the tubular member 233 and at 
tached at its opposite end to a lug 249 on the 
head 233. The head 236 and tubular member 
233 are further interconnected by a pin 24 on 
the head 238 slidably engaging an elongated slot 
242 in the tubular member 233. 
The operation of the automatic carburetor con 

trol device 230 of Figure 7 is generally similar to 
that of Figure 3 and operates upon similar prin 
ciples. The stop end 86 is of the rocking lever 
i88 moves into and out of engagement with the 
Spring-pressed washer 93 in response to the 
change in manifold vacuum as in Figure 3, con 
Sequently operating the switch or removing it 
from Operation, as described in connection with 
Figure 3. In Figure 7, however, the device 23 
Operates the throttle 2 directly through its con 
nection at the pivot 235 of the throttle crank 
arm 89. The foot throttle rod 237, being con 
nected resilienty through the pin and slot con 
Anection 4 , 263 and spring 233, actuates the 
tubular member 233 and crank arm 49 directly 
during economical operation only when the stop 
portion 89 of the rocking lever 88 is withdrawn 
from contact With the spring-pressed Washer 9 
So that the pull of the spring 238 is sufficient, 
for this purpose. 
Under wasteful operation for excessive per 

formance, the stop portion 89 is interposed in 
the path of the Spring-pressed washer 90 so 
that the operator must pull the throttle rod 23 
against the tension of the spring 238 until the 
pin 24 engages the right-hand end of the slot 
242 and must then overcome the additional thrust 
of the pre-compresed spring 93 before he can 
rock the crank arch 9 and Shaft 9 of the throtr 
tie valve 2 to obtain increased performance. 
The switch 38 in Figure 7 operates in the same 
manner as the switch 38 in Figure 3, and re 
quires no additional description. 
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14 
In the foregoing Specification, the term 'auto 

motive vehicle' Will be understood to mean a 
self-propelled land vehicle which is operable at 
variable speeds, Such as automobiles, including 
passenger cars and trucks, tractors for farm, in 
dustrial and engineering uses, and military ve 
hicles such as tanks, armored cars, earth-moving 
equipment and Self-propelled guns. The manner 
of mounting the carburetor control devices shown 
in Figures 1, 3 and 7 is shown merely for illus 
trative purposes and not by way of limitation, as 
it will be obvious that these devices may be 
mounted upon different parts of the engine than 
the parts shown, and by the use of differently 
constructed brackets or supporting structure. It 
Will also be understood that the contour of the 
arcuate portions 2 f of the can arms 20 in Fig 
ure 1 will vary somewhat when applied to dif 
ferent engines due to varying characteristics of 
manifold vacuum and water pump efficiency in 
different engines. It will be further understood 
that the plunger 74 of the vacuum-operated 
motor 68 of Figure 1 serves to interpose further 
resistance to the operation of the accelerator 
pedal when the vacuum in the intake manifold 
drops below a predetermined value where it in 
dicates excessively wasteful operation, for ex 
ample, below a vacuum corresponding to seven 
inches of mercury. This occurs, for example, 
When the accelerator pedal is depressed so Sud 
denly that the intake manifold vacuum is broken 
by the Sudden influx of air, at which time the der 
presing of the accelerator pedal also operates a 
carburetor accelerator pump which injects a, 
charge of gasoline into the throttle valve passage 
Way of the carburetor, giving improved perform 
ance but wasting gasoline. 
What I claim is: 
1. A warning Signal arrangement for indicat 

ing the operating condition of an automotive 
vehicle internal combustion engine having an in 
take manifold. With a carburetor regulated by a 
manual controller, said arrangement comprising 
a resilient warning signal element, an abutment 
element, one of said elements being operatively 
connected to said controller and movable there 
with, and the other element being movable into 
and out of engagement With said One element and 
consequently respectively increasing and decreas 
ing the force required to be exerted by the oper 
ator to move said manual controller manually, a 
pressure-responsive motor operatively connected 
to said other element to move the Same, and a 
conduit connecting said notor to said intake 
manifold for operating said motor in response to 
the variation in manifold vacuum therein. 

2. A warning Signal arrangement for indicat 
ing the operating condition of an automotive ve 
hicle internal combustion engine having an in 
take manifold with a carburetor regulated by a 
manual controller and having a pump-fed liquid 
cooling system, said arrangement coin prising a 
resilient Warning signal element, an abutment 
element, one of said elements being operatively 
connected to said controller and movable there 
with, and the other element being movable into 
and out of engagement with said one element and 
consequently respectively increasing and decreas 
ing the force required to be exerted by the oper 
ator to move said manual controller manually, a 
pressure-responsive motor operatively connected 
to said other element to move the same, and a 
conduit connecting said notor to said cooling Sys 
tem for operating said motor in response to the 
variation in liquid pressure theirein. 

3. A warning signal arrangement for indicating 
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the operating condition of an automotive vehicle 
internal combustion engine having an intake 
manifold. With a carburetor regulated by a manual 
controller and having a prinp-fed liquid cooling 
system, said arrangement comprising a resilient 
Warning Signal element, an abutment element, one 
of said eiernents being operatively connected to 
said controller and movable therewith, and the 
other element being novable into and Out of en 
gagernent with said One element, a pair of preS 
sure-responsive motors operatively connected to 
said other element, a conduit connecting one of 
said motors to said intake imanifold for Operating 
ONS KImotor in re:SportSe to the variation in WaCullum 
in said intake manifold, and a second conduit 
connecting the cher notor to said cooling systern 
for operating said other motor in response to the 
variation in liquid pressure in said cooling System. 

4. A warning signal arrangement for indicat 
ing the operating condition of an autonotive ve 
hicle internal combustion engine having an in 
take manifold with a carburetor regulated by a 
Yanual controller and having a pump-fed liquid 
cooling System said arrangement comprising a 
pair of circuit-cosing elements, an electric cir 
cuit connected to said elements and including an 
electrically-actuated signal device, one of said 
elements being operatively connected to said con 
troller and novable therewith, and the other 
element being movable into and out of circuit 
closing engagement with said one element, a pair 
of pressure-responsive motors operatively con 
nected to said other element, a conduit connect 
ing one of said motors to said intake manifold 
for Operating Said one notor in response to the 
variation in manifold vacuum in said intake 
inanifold, and a second conduit connecting the 
other notor to said cooling Systern for Operating 
said other motor in response to the variation in 
liquid pressure in said cooling system to close 
said circuit, and energize said signal device. 

5. A warning Signal arrangement for indicat 
ing the operating condition of an automotive ve 
hicle internal combustion engine having an in 
take manifold with a carburetor regulated by a 
manual controller, said arrangement comprising 
a resilient Warning signal element, an abutment 
element, one of said elements being operatively 
connected to Said controlled and nowable there 
With, and the other element being movable into 
and out of engagement with Said one element 
and consequently respectively increasing and de 
creasing the force required to be exerted by the 
operator to move said manual controller man 
ually, a pressure-responsive notor operatively 
connected to said other element to move the 
Sane, and a conduit connecting Said motor to 
Said intake manifold for operating said notor 
in response to the Variation in manifold vacuum 
therein, Said other element including a cam 
member operatively connected to said motor and 
In Ovable thereby into and out of engagement with 
Said. One element. 

6. A warning Signal arrangement for indicat 
ing the operating condition of an automotive ve 
hicle internal combustion engine having an in 
take manifold With a carburetor regulated by a 
manual controller, said arrangement comprising 
a resilient warning signal element, an abutment 
element, one of Said elements being operatively 
Connected to Said Controller and movable there 
With, and the other element being movable into 
and out of engagement with said one element 
and consequently respectively increasing and de 
creasing the force required to be exerted by the 
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operator to move Said manual controller maraw 
ually, a pressure-responsive motor operatively 
connected to said other element to move the 
Same, and a conduit connecting Said motor to 
said intake manifold for operating said motor 
in response to the variation in manifold vacuum 
therein, said other element including a pivotally 
mounted cam member operatively connected to 
said motor and swingable thereby into and out 
of engagement with said one element. - 

7. A Warning signal arrangement for indicat 
ing the operating Condition of an automotive ves 
hicle internal combustion engine having an in 
take manifold with a carburetor regulated by a 
manual controller, Said arrangement compris 
ing a resilient warning signal element, an abut 
ment element, one of said elements being oper 
atively connected to said controller and movable 
therewith, and the other element being movable 
into and Out of engagement With said one ele 
ment and Consequently respectively increasing 
and decreasing the force required to be exerted 
by the operator to move said manual controller 
manually, a pressure-responsive motor oper 
atively Connected to said other element to move 
the Same, and a conduit Connecting said motor 
to Said intake manifold for operating said motor 
in response to the Variation in manifold vacuum 
therein, said resilient element including an ex 
pansible member having a pair of relatively 
nowable parts and a resilient member intercon 
necting Said parts. 

8. A warning signal arrangement for indicat 
ing the operating condition of an automotive ve 
hicle internal combustion engine having an in 
take manifold With a carburetor regulated by a 
manual controller and having a pump-fed liq 
luid cooling System, said arrangement compris 
ing a resilient Warning signal element, an abut 
nent element, one of Said elements being oper 
atively connected to said controller and movable 
thereWith, and the other element being movable 
into and out of engagement with said one ele 
ment and consequently respectively increasing 
and decreasing the force required to be exerted 
by the operator to move said manual controller 
manually, a pressure-responsive motor opera 
tively connected to said other element to move 
the Sane, and a conduit connecting said motor 
to Said cooling System for operating said motor 
in response to the variation in liquid pressure 
therein, Said resilient element including an ex 
pansible member having a pair of relatively-now 
able parts and a resilient member interconnect 
ing said parts. 

9. A, warning signal arrangement for indicat 
ing the Operating condition of an automotive ve 
hicle internal combustion engine having an intake 
manifold with a carburetor regulated by a manual 
controller, Said arrangement comprising a resili 
ent Warning Signal element, an abutment element, 
One of Said elements being operatively connected 
to Said controller and moveable therewith, and the 
other element being movable into and out of en 
gagement With Said one element, a pressure-re 
Sponsive inotor Operatively connected to said other 
element, a conduit connecting said notor to said 
intake manifold for operating said motor in re 
Sponse to the variation in manifold vacuum there 
in, and a vacuum-operated auxiliary motor com 
municating With said intake manifold and having 
a stop plunger movable into the path of travel 
of Said controller-connected element in response 
to a decline in intake manifold vacuum below a 
predetermined vacuum. 
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10. A warning signal arrangement for indicat 
ing the operating condition of an automotive We 
hicle internal combustion engine having an in 
take manifold with a carburetor regulated by a 
manual controller, said arrangement comprising 
a resilient warning signal element, an abutment 
element, one of said elements being operatively 
connected to Said controller and movable there 
with, and the other element being movable into 
and out of engagement with Said one element, a 
pressure-responsive motor operatively connected 
to said other element, a conduit connecting said 
motor to said intake manifold for Operating said 
motor in response to the variation in manifold 
vacuum therein, said resilient element including 
an expansible member having a pair of relatively 
movable parts and a resilient member intercon 
necting Said parts, and a vacuum-operated auX 
iliary motor communicating With said intake 
manifold and having a stop plunger movable in 
to the path of travel of one of said parts in re 
sponse to a decline in intake manifold vacuum 
below a predetermined vacuum. 

11. A Warning signal arrangement for indicat 
ing the operating condition of an automotive ve 
hicle internal combustion engine having an intake 
manifold with a carburetor regulated by a man 
ual controller, said arrangement comprising a re 
silient Warning signal element, an abutment elle 
ment, One of said elements being operatively con 
nected to said controller and movable therewith, 
and the other element being movable into and 
out of engagement with said one element, a pres 
sure-responsive motor operatively connected to 
said other element, a conduit connecting said 
motor to said intake manifold for operating said 
motor in response to the variation in manifold 
vacuum therein, said resilient element including 
an expansible member having a pair of relatively 
movable parts and a resilient member intercon 
necting said parts, and a pair of vacuum-operated 
auxiliary motors communicating With Said intake 
manifold, one of said auxiliary motors being con 
nected between One of Said parts and said Con 
troller and the other auxiliary motor having a 
stop plunger movable into the path of travel of 
said one auxiliary motor in response to a decline 
in intake manifold vacuum below a predetermined 
WaCl. 

12. A warning Signal arrangement for indicat 
ing the operating condition of an automotive ve 
hicle internal combustion engine having an in 
take manifold with a carburetor regulated by a 
manual controller and having a pump-fed liquid 
cooling system, said arrangement comprising a 
resilient warning signal element, an abutment 
element, one of said elements being operatively 
connected to said controller and movable there 
With, and the other element being movable into 
and Out of engagement with said. One element, a 
pair of pressure-responsive motors operatively 
connected to said other element, a conduit con 
necting One of Said motors to said intake mani 
fold for Operating one motor in response to the 
variation in vacuum in said intake manifold, a 
Second conduit connecting the other motor to said 
cooling system for operating said other motor in 
response to the variation in liquid pressure in 
said cooling system, each of said motors having 
a novable plunger, and a novable member con 
necting said plungers to each other and to one 
of Said elements. 

13. A Warning signal arrangement for indicat 
ing the operating condition of an automotive ve 
hicle internal combustion engine having an in 
take manifold with a carburetor regulated by a 
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18 
manual controller and having a pump-fed liquid 
cooling system, said arrangement comprising a 
resilient warning signal element, an abutment 
element, one of said elements being operatively 
connected to said controller and movable there 
With, and the other element being movable into 
and out of engagement with said one element, a 
pair of pressure-responsive motors operatively 
connected to said other element, a conduit con 
necting one of said motors to Said intake mani 
fold for operating one motor in response to the 
variation in vacuum in said intake manifold, a 
second conduit connecting the other motor to 
said cooling system for operating said other mo 
tor in response to the variation in liquid pressure 
in said cooling system, each of said motors hav 
ing a movable plunger, and a pivotally-mounted 
rocking lever connecting said plungers to each 
other and to one of said elements. 

14. A warning signal arrangement for indicat 
ing the operating condition of an automotive ve 
hicle internal combustion engine having an in 
take manifold with a carburetor regulated by a 
manual controller, said arrangement comprising 
a resilient warning signal element, an abutment 
element, one of said elements being operatively 
connected to said controller and movable there 
with, and the other element being movable into 
and out of engagement with said one element and 
consequently respectively increasing and decreas 
ing the force required to be exerted by the op 
erator to move said manual controller manually, 
a pressure-responsive motor operatively connect 
ed to said other element to move the same, a 
conduit connecting, said motor to said intake 
manifold for operating said motor in response 
to the variation in manifold vacuum therein, said 
controller including a pair of elongated members 
slidably engaging one another, and a resilient ele 
ment interconnecting said elongated members. 

15. An automatic carburetor control arrange 
ment for an autonotive vehicle internal combus 
tion engine having an intake manifold With a 
carburetor having a throttle valve regulated by a 
manual controller, said control arrangement com 
prising a driver-operated control member, a first 
reciprocable motion-transmitting element Op 
eratively connected to said throttle valve, a Sec 
ond reciprocable motion-transmitting element op 
eratively connected to said control member, and 
a vacuum-operated reciprocating motor inter 
connecting said motion-transmitting elements 
said motor operatively communicating with said 
intake manifold and constituting a vacuum-op 
erated collapsible link reciprocating to shorten 
and lengthen the connection between Said no 
tion-transmitting elements in response to varia 
tion of intake manifold vacuum, said motor be 
ing responsive to a decline in intake manifold 
vacuum to move said elements relatively to One 
another to shift said valve toward its closed po 
sition. 
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