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The invention relates to means for facilitating 
the starting of internal combustion engines for 
motor vehicles and of the type in which fuel is 
injected into the cylinder, or each cylinder, by a 
fuel injection pump, and in which the speed or 
power of the engine is under the control of a 
vacuatin governor in which there is a diaphagy 
or piston ranoving the control rod or raci of the 
fuel pump, the diaphragm or piston being under 
the control of the vacuum or depression in the 
air induction system of the engine, which is 
varied by a throttle valve controllied by the opera 
to by a handliever or foot pedal. The diaphragan 
or pistol acts in such a way that, if the vacuarin 
increases, the fuel Supply is deceased and vice 
Wes. 

It is found necessary, when the engine is runa 
ning, to provide rears to prevent, anore tian a 
predetermined annount of fuel being injected per 
cycle whatever the speed of the engine, or what 
ever the load, may be. For this purpose it has 
been usa) to provide a stop to liait, the Elove 
ment of the control roci or racik in the cirectio2 
to increase the fuel supply, and it has been sug 
gested to Enove such stop away by hand yies it; 
is required to start the engine, the stop then be 
ing in Such position that it will allow the cottisol 
30d or rack to nove in a direction to admit ?hore 
fuel than the Said predetermined amount; and 
it has beer. 8."ragged that, or the release of the 
hand-operated means, the stop is automatically 
reinstated by the movement, of the control rod Qi 
iracle is a directio, to cut down the fuse supply. 
The object of the present invention is to provide 
i.ears fos' facilitating starting which are indie 
pendent of any action of the drive', and therefore 
can be entirely enclosed. 
In a known type of engine means are provided 

wherely tie Stop which, under full load, in its 
the govement of the control roci or race. Y. g., 
direction to increase the fuel supply, is auto 
matically held in a position to allow of further 
increase of fuel when the engine is stationary 
or being started, and the stop has beer auto 
matically reinstated in its normal or running posi 
tion &S soon as the engine reaches & speed at 
Which it will rux under its own power, 
According to this invention, the stop is moved 

from one of these positions to the other, and 
held there, by a centrifugal. governor, 
A convenient embodiment of the invention is 

described with reference to the accompanying 
drawings in which 

Figure i is a side view, partly in section, and 

(C. 83-4.) 
partly in elevation, of means according to the 
invention, and showing the parts in the positions 
they assume when the engine is stationary. 

Figure 2 is a view corresponding to Figure i, 
but showing the parts in the positions they as 
surne when the engine has been started but is 
id:lig or running undes' Ano load conditions; 2nd, 

Figure 3 is a view also corresponding to 3igure, 
but showing the parts in the positions they &S- 
stre when the engine is running under full 
o3d. 
in these drawings, A is the pump casing slow 

as partly broker away. 3 is the pring shaft by 
which the pump is driver. C is the purg rack. 
controlling he an out of fuel delivered get revo 
luation; and ) is a diaphragin controlizig the 
puzap rack C and closing the front of a chamber 
is which is is communication, by E. pipe e, With 
the engine suction, including a convexational air 
inlet, passage R. leading to the air inlet Taanifoldi 
of the engine, throttie waive S, and throttle 
valve lever T, 3' is a coil spring tending to press 
c32se' gigsriranular fuel Suppiy, Ehe engire SLC 
tiox teads to force the diaphragERA tie opposite 
way against; the force of the spring and edit Ce 
the fuel supply. The parts above described CO2 
stitute already known practice. 
On the right, ha:nd end of the puzng shaft E 

tiere is keyed a sleeve C having, at its inner end, 
a collar C. carrying two igs, g, gy, to Winics are 
pivoted two kei: crants, evers , :, e3.c) avag 
a forward arra, or gait of ar. As it, 
weight 71 at its or their forward end. Each bell 
crank lever has an inwardly extending 333ra 
adapted to lie, at its inter end, in froat of the 
collar G1 and adapted to bear forwardly against 
the real end of an outer sleeve $5. Which is slicies 

b 

the diaphragm and pump rack in a direction to 
2.5 
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carrying a 
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aily nou Inted on the sleeve C, it in Schia, Inaris. 
ner that, it will rotate therewit. 3 or this p3.r- 
pose it may be keyed or splied on the sleeve C. 
The iner sleeve C: as, 2, its for vacci end, a 
collar g and between this collar and a colia, c. 
on the sleeve 3 may be placed a coil spiring a 
teading to press the sleeve E rearwardly against 
the ends of the arms . The spring is lot ess 
sential as its function can be perfor led by tie 
spring F behind the diapi regar; but it is pre 
ferred to insert the spring Li to steady the 20Yer 
rinent of the sleeve. The sleeve ... also has a 
groove ic, in which engages the forked lower ed 
m of an upwardly extending ever RA which is 
pivoted at n to a lug N carried by the casing A. 
The lever M extends up beyond its pivot axis and 
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2 
carries at its upper end a set-screw P forming 
the stop to the forward movement of the pump 
sack C. The set-screw is adjustable in relation 
to the lever M and is secured in its adjusted posi 
tion by a lock nut p. 
The whole of the nechanism comprised in the 

auxiliary governor and the lever M and stop P 
are enclosed in a casing Q and are inaccessible to 
tie iriver of the vehicle. . 
Assuring that the engine is stationary, the 

paris are as shown in Figure i. It will be seen 
&aai, the sleeve K is being pressed by the spring 
I. as far as it will go in a rearward direction so 
that the lower end of the lever M is also in its 
lost rearward position and the stop Pin its most 

forward position. There being no suction in the 
chamber Ethe spring Fis pressing the pump rack 
C forwardly against the stop P. With the pump 
rack a this position and as soon as the engine 
is turned for.:starting the pump delivers fuel in 
excess of the normal ri?iaximum delivery, thus fa 
cititating starting. When the engine has started 
the engine suction causes the pump rack C to 
move away from the stop; but so long as the en 
gine has not reached a predetermined speed the 
centrifugal force of the weights his not sufi 
cient to impel the sleeve K forwardly against the 
force of the spring and the parts of the aux 
iliary governor as well as the stop P are still in 
the same position as that shown for these parts 
in Figure i. 
As soon, however, as the engine reaches a pre 

determined speed the centrifugal force of the 
weights it becomes sufficient to impel the sleeve 
3 to its fully forward position, its forward end 
then conting against the collar gi of the sleeve C. 
The lower end of the lever M is thereby rocked 
forward and the stop P. moved to its rearmost 
position. The engine is then in its idling con 
dition and the parts are as shown in Figure 2. 
When the engine is put under load and the 

oad increased the pump rack moves to the right, 
under the reduced suction, until, at ful load, the 
pump rack encounters the stop P (see Figure 3). 

3,329,048 ... -- 
The stop is, however, in its rearward position 
so that further increase of fuel is prevented. 
The movement of the stop Pin a rearward direc 
tion, is, of course, limited by the engagement of 
the sleeve 3 against the collar gl. 
Thus, for running of the vehicle, the fuel Sup 

ply cannot exceed a predetermined controlled 
Emaximum per cycle; but for starting a supply in 
excess of Such controlled maximum is obtained. 
Having fully described my invention what I 

claign and desire to secure by Letters Patent is: 
i. In an internal combustion engine of the fuel 

injection type, means for controlling the fuel sup 
ply comprising 8, throttle valve, 8, throttle lever to 
control the throttle Wave, a hollow casing form 
ing a vacuum suction chamber, a passage con 
necting said chamber to the engine Section, a 
Spring-pressed diaphragm in said vacuum cham 
ber functioning as the main fuel governor oper 
ative at all engine speeds to control the fuel Sup 
ply, a fuel injection primp, a control rod control 
ling the quantity of fuel supplied at each stroke 
of the pump and connected to said diaphragm 
in such a manner that as the vacuum decreases 
the control rod is moved in a direction to in 
crease the fuel Supply, a stop to limit the move 
ment of said rod in said direction, said stop 
remaining in one definite position during all nor 
mal running speeds, and an auxiliary centrifugal 
governor by means of which said stop is moved 
out of said definite position to allow of the injec 
tion of an excess of fuel for starting and moved 
back to its definite position for running. 

2. In combination with the means claimed in 
claim said stop being carried on the end of one 
arm of a lever pivoted at an intermediate point, 
the other arm of the lever being connected to 
and operated by the said centrifugal governor. 

3. In combination with means as claimed in 
can l, a casing by which the centrifugal gov 
ernor parts are completely enclosed and rendered 
inaccessible. 

RCARD RORCH COLELL. 
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