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To all whom ¢ may concern:

Be it known that I, Busene C. Ricmarp,
a citizen of the United States, and a rvesi-
dent of Fling, county of Geneses, and State

5 of Michigan, have invented cerlain new and

nseful Improvements in Vecuum-Pump Sys-
tems, of which the following is a full, clear
voncide, snd exact description, such as witl
enable others skilled in the art to which the
invention relates to malte and use the sams,
reference being made therein to the accom-
panving drawings, which form a part of
. this specification, R
¥t is » matter of common knowledge that
ding gystems of the vacaum type, a8
> congtructed, have been incapable
ing the motor with fuél on moun-
sping, since the suction on open
tle ut low speed was inadequate to ele-
vate the liguid through the head required,
As n typical example, in one of the best
known cars on the market the fuel from the
reay tank must  be lifted approximately
- twenty-five inches on & 10% grade in order
to flow over into the vacuum tank, but as-
suming that the car is traveling at 10 miles
‘per hour on open throttle, the vacuum in
the manifold iz equivalent to only asboui ten
inches of gasoline or less than half that re-
quired to insure a constant supply of fuel.
It is the purpose of the present invention
" to overcome this condition by boosting or
incrensing the suction on low suctions to s
degree ample to meet the demands of even

%]
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however, in such a manner as not to inter-
iere with idling conditions. Related and
more specific objects are (lst) to render

possible - material reduction in the size of

A

4% the vacumn tank thereby lessening the cost
and economizing in space under the hood,
and {2nd) to decrease the danger from boil-
ing of the fuel by causing it.to circulate rel-
atively rapidly through the vacuum tank.
To thess ende I draw in air to the intake
pessage at low suctions and utilize this air
to fransform or. intensify the suction as

46

applied to the vacuum chamber, providing,-

however, for cutting off the intake of air at
higher suctions to such measure &t least as
preventd with interference with the idling

iyl

the sharpest grades, this being accomplished .

of the engine. 1t will be understosd later
that this sction may be secured in various

“ways such s by & manuvelly operated valve

or valves, but I prefer o sccomplish the
result automatically by a suction controiled
device which bleeds in air to the suction
transforming or intensifying apparstus only

on low suctions snd which is put out of op-

erption by the rise in suction and without
attention from the driver. In the preferred.
apparstus the normal suclion is automati-

_cal i'y applied to the vacuum fsnk synchron.
ously

with cutting out of the suction trans-
forming or intensifying effect, but it will be
evident that beve sgrin mantelly operated
vaives or means might be substituted.
Again, the invention is concerned with
the construction of the vacwum tenk itself,
particularly in the matter of reducing cost.
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in this connection, the use of the suction '

intensifier ensbles me to materially reduce
the size of the vacuum tank inasmuch as it
is no longer necessary to carry a relatively

large supply of fuel therein to insurs the .

car getting over ordinary hills—stated
otherwige, the suction intemsifier in insur-
ing the desired suction makes it possible to
operate the tank with a less charge than
heretofore and this possibility applies like-
wise when the suction intensifier is used with
tanks of ordinary construction. |

One novel feature of the tank' consiruc-
tion resides in a pipe or passage for venting
the supplemental passage or discherge
chamber from the carburetor bowl to thus

‘admit air to the former ss when the fuel

level in the Jatter falls to a predetermined
point and to automatically interrupt the
venting action as the fuel level rises.

_The-invention further consists in certain
details in the construction and arrangement
of the valved passage which connects the
suction tank to the discharge chamber or
passage.

Another object is to prevent the overflow
of fuel into the suction chamber when the
vehicle is traveling down hill, and for this
purpose it consists in a normslly-open valve
positively operated by the float to close the
passage between the main tank and the suc-
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tion chamber upon the tank becoming filled -
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to an abnormal level. This passage, being
normally open, permits full application of
the vacuum chamber suction to the main
tank as distinguished from the use of a pas-
sage normally closed by ordinary loaded or
spring pressed check valve such as is- used
in connection with pressure pumps of all
types. ' ’

The invention also provides a vacuum
tank construction of less height than the us-
ual devices for this purpose, thereby reduc-
ing the 1ift from the main tank; the present
tank, by virtue of its low height and small
tiquid content, allows better protection from
the heat of the exhaust and more rapid ecir-
culation of fuel through the tank and is
therefore less subject to the difficulties caused
by the boiling of the gasoline. The use of
the smaller vacuum chamber also results
in increased efficiency of the vacuum ap-
paratus as a whole.

Other objects and features will be pointed
out later.

In the drawings, Fig. 1 is a side elevation
showing the application of the invention to
a motor vehicle. Fig. 2 is a part-elevation
part-section on a larger scale, showing a pre-
ferred embodiment of the invention. Fig.
3 is a section showing a modification. Fig.
4 is an elevation of the modification shown
in Fig. 3. Fig. 5 is a view, similar to Fig.
2, showing & modification in the vent pipe
which is itself adapted to prevent overflow.

The apparatus consists briefly in a vacuum
tank 1 connected to the main or low-level
reservoir 2, disposed in this instance at the
rear of the car, and also connected to suc-

“tion means—as shown, to the intake mani-

fold 3 through the pipe 4 which communi-
cates with said intake above the throttle

- 4’——whereby fuel is elevated to the tank T

45

to be delivered later therefrom by gravity.

to the carburetor 5 through the pipe 6 or an
equivalent passage. In some instances the
tank 1 may be made integral with or other-

. wise as a part of the carburetor, but the con-
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struction shown is preferred on account of
considerations of mahufacture. '

The vacuum tank includes a receiving or
vacuum chamber 10 formed preferably of
a pressed or drawn sheet metal cup 11 hav-
ing a cover 12; below the chamber 10 and
communicating therewith through the me-
dium of the outwardly opening valve 13 is
a passage 14 that leads to the float chamber
15 of the carburetor (vented as usual at 15”),
communication with the latter being under
control of the float 16 and associated valve
17 so that fuel from theé passage 14 can only
flow. into the chamber 15 sufficiently to re-
place that delivered to the engine as will be
readily understood. The passage 14 is pref-
erably formed by means of a funnel shaped
stamping 16 and a fitting (heretofore des-
ignated 6), the lower end of the stamping

1,560,190

being received in the ﬁtting'and the latter.

being secured to the valve seat 19 by a cap
screw 20. The valve 13, in the comstruc-

_tion shown, is a stamping of disc-form, and

is preferably positioned well down into the

assage 14, so that it is ordinarily covered
Ey'fuel and therefore less subject to leak-
age than would be the case were it open to

0

the air. A spring 21, preferably very flex- .

ible and of the helical type, and having its’
~upper end carried by the cross-wire or bar

92 soldered across the tubular valve seat 23,

-is provided for the purpose of normally re-

taining the valve in contact with the seat
when the tank is empty, but other valves,
such as those in ordindry use, might be em-
ployed. The pipe 4 communicates with the
vacuum chamber through a . passage 30
formed in a shouldered member 81 which
preferably passes through the cover 12 for

_clamping thereto by threaded connection

with the element 32 interiorly thereof; and
interposed between the manifold and the
passage 30 is a suction transformer or inten-
sifier consisting preferably.in a Venturi
passage 33 opening on low suctions to the
outer air and preferably entirely closed to
the outer air on high suctions, so that under
conditions of low engine suction the actual
suction applied to the passage 30 is mate-
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rially increased whereas high engine sue- .’

tions, as in idling, are applied substantially
directly to said passage. As a highly de-

sirable construction for this purpose a valve -

34, the stem of which is guided in a cap 35
threaded on to the Ventyitforming member,
is provided, sdid" valye “being .held away
from the entran¢e to-the venturi on low en-
gine suctions by suitable springs 36 (but

_one of which is shown) housed in the Ven-

turi-forming member, and then permitting
the admission of air to the Venturi passage
through the ports 37 formed in the cap.
The Venturi-gc))rming member may be made
integral with the element 31, as in Fig. 2,
or separate therefrom, in which case it may

be threaded into the manifold wasall as in-

dicated in Fig. 8. .
In either event, it will be cbserved that
the suction transformer or intensifier in-
cludes a three branched passage,. the
branches of which communicate at a restric-
tion; that the first branch leads to the in-
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take passage at a point of -high suction -

therein; that the second branch leads to the

.vacuum chamber; that the third branch

leads to a source of air supply (as shown,
the external atmosphere) at a higher pres-
sure than -that at the outlet o
branch into, the intake; and that the re-
striction is so arranged that air or fluid, en~
tering by way of the third branch, intensi-
fies the suction in the second branch rela-
tively to that in the first. :
To maintain the proper pressure. in the

the first -
128

10
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chamber 10 and the passage or chamber 14
and to permit proper feeding frem the pass-
age 14 to the foat chamber’of the sarburetor,
I have interconnected them by a common air
-passage having three branches ~one of
which— J—extends upwardly from 'the
_passage 14 by means of the pipe 40’, the sec-
ond—41—communicating with the first and

- with the vacuum chamber 10 through the

10

~ erabl

. 30

element 32, and the third—42—leading from
the other’ two -through the pipe 427 pref-
to a point in the carburetor float
chamber slightly below the normal level of
fuel therein. The passage 41 preferabl
opens into the vacuum chamber in line wit
the passage 30, and these passages are al-
ternately opened and closed, depending updn
the level of the fuel in the chamber 10 by
means of the float 44, which is slidable on
the guide or stem 45 carried by the cover’
12, the common valve 46, and a quick acting
connection consisting,.in the construction
shown, in the two arms 47—48 pivotally
mounted at 49 and having their ends joined
by the tensioi spring 50. ‘ :
Operation~—As stated heretofore the suc-
tion applied to the passage 80 varies in re-
spect to the engine, having a materially
higher relative value on low suctions and
thus assuring under all conditions sufficient

. vacuuim in the passage 30 to lift the fuel

40

from the tank 2 te the chamber 10 even on
the steepest grades. As the chamber 10 is
being emptied through the outwardly open-
ing valve 13, the weight of the float 44 is
increasingly applied to the arm 47 and
causes the latter to swing downwardly about
the pivot 49 and against the tension of the
spring 50 which fjnally passes over cen-
ter and snaps the valve 46 away from the

passage 30 and into the entrance to the -

passage 41. This occurring, the suction of

- the engine, either normal or boosted as the
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- case - may be, is applied to thé chamber 10
to close the valve 13 and draw fuel from
the tank 2 through the pipe 2’, whereupon
the float rises snd ultimately  snaps the
valve 46 into the position shown to thus
shut off the suction from the chamber 10..
Simultaneously, communicaticn is opened
between said chamber and the passage 41—
.42 whereby equalization of R{'essure in the
chamber 10 and the passage 14 takes place
and permits a gravity flow of fuel into the
latter to meet the demands of the carbure-
tor. Such additional air as may be needed
is bled in from time to time as the lower
end of the passage 42 becomes uncovered
upon the lowering of the fuel, thus permit-
ting the fuel to flow past the valve 17 when-
“ever'the float 16 sinks.

* Were no means provided to prevent if,
fuel from the tank 2 might overflow into
the chamber 10 when the vehicle or zero-

plane is inclined downwardly and for- -

wardly. I therefors preferably deliver the
fuel into the chamber 10 through the pips
50 which carries & guide or support 51 for
a check valve 52. The latter normally per-
mits free in-flow of the fuel even when the
float is at s level high enough to operste the
snap velve, but the parts sre so arrvanged
that a higher 1ift of the float, such as would

take place should an overflow from the tenk

2 oceur, elevates the valve across the en-
trance to the pipe 50 or its equivalent.
When the device is used on stationary in-
stallations, such as farm light and power
out-fits, the valve 52 would, of courss, be
omitted. Somewhat the seme general re-
sult may be accomplished by extending the
pipe 42" upwardly in s loop sg shown in

Hig. 5.

%t will be evideni that my intensifier is
applicable t¢ other tanks regardless of
whether the tanks are of the usual or of
reduced size, and that the present tank may
be used without the booster; zlso thet va-
rious changes, other than thoss peinted out,
may be made within the scope of the lnven-
tion.

I claim o )

1, A fuel supplying systemn for internsi
combustion engines including & chamblr to
which fuel is elevated by suction, menns for
applying suction io sgid chamber, means
including & Venturi tube flaring outwsrdly
in opposiie directions from sn intermediate
throat portion of lesser diameter, means for
applying engine suction to one of ssid far-
ing portions, said other end portion termi-
nating in a valve seat, a passege connecting
said chamber to said. throat porfion, snd s
valve arranged to close ageinst said seatl un-
der conditions of high engine suction.

2. Fuel feeding apparatus including a
Venturi tube  having oppositely flaring
aligned end portions, converging st an in-
termediate resivicted poimt, mezng for ap-
plying suction to one of said end portions,
a passage through which in&emifﬂetg suction
from said tube is applied for lifting fuel,
said passage connecting to the Venturi tube
at a point between said restricied point

‘therein and the end to which suction is ap-

plied, a valve guide, a valve slidable therein
parallel to the axis of said tube, and a spring
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tending te hold said valve in open position.

8. Fuel feeding apparstus comprising a
vacuum chamber, a suction intensifier in
communication. therewith, said intensifier
including a Venturi tube having opposite
aligned outwardly flaring end portions and
an intermediate restricted portion leading
to said chamber, means for applying suc-
tion to one of said ends, a cap for the other
end, said last named end having a valve seat,
and a valve slidable in said cap toward
and from said seat. ‘ ,

4, Fuel feeding apparatus comprising

&
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vacuum chamber, a suction intensifier in
communication therewith, said intensifier
including & Venturi tube having opposite
aligned outwardly flaring end portions and
an intermediate restricted portion leading
o said chamber, means for applying suc-
tion to one of said flaring ends, a valve for

1,560,190

closing said other flaring end, and a spring
housed in said intensifier and tending to
force said valve into open position. 10
In testimony whereof I affix' my signa-
ture. -

EUGENE C. RICHARD.



