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WACJUM BOOSTER FORINTERNA 
COMBUSTON ENGENES 

John C. Holmes, Signal Mountain, Tenn., assignor 
to J. Curtis Manufacturing Co., Chattanooga, 
Tenn., a corporation of New Jersey 

Application October 13, 1948, Serial No. 54,325. 
(CI. 60-, 14) 11 Claims. 

1. 
This invention relates to an automobile acces 

SOry System and particularly, to improved means 
for securing effective and substantially continu 
ous-operation of vacuum operated devices such as 
windshield wipers, horns, fans and the like. 
As is well known, for many years it has been 

common practice to supply vacuum operated ac 
Cessories for automobiles from the intake mani 
fold. When the devices are operated directly 
from the intake manifold the operation is very 
unsatisfactory because the source of vacuum 
Varies greatly, dependent upon the relation of 
the throttle to the engine speed. For instance, 
when the throttle is opened suddenly to acceler 
ate the automobile, the vacuum in the intake 
manifold becomes so low that the windshield 
wiper for instance, will slow greatly or come to 
a complete stop. This many times happens when 
there exists the necessity for the utmost vision. 
The same condition obtains when the automobile 
engine is under heavy load as when going up a 
hill. 
Numerous devices have been suggested and used 

for Supplying a more or less constant source of 
vacuum or at least to reduce the variations. Some 
of these devices have taken the form of an 
auxiliary vacuum tank which is exhausted con 
tinuously by the intake manifold to build up a 
reserve for operating the accessories when the 
engine is being accelerated or under heavy load. 
Other devices have utilized the exhaust gases 
from the engine operated through venturis to 
augment the vacuum from the intake manifold. 
Warious and other sundry devices have been sug 
gested and used including auxiliary pumps. One 
of the biggest disadvantages of these prior devices 
is the COSt Of the extra wearing, parts and the 
attendant necessary maintenance, 
The primary object of the present invention 

is to provide a novel means and method for pro 
ducing a Source of Vacuum directly from the in 
take manifold which will be simple, fool-proof 
and inexpensive in initial cost and maintenance. 
Another object is to provide an automatic de 

vice aSSociated with the intake manifold of a 
multi-cylindered engine whereby the effect of the 
Sudden opening of the throttle will not appreci 
ably affect, the vacuum at one or more of the 
cylinders, the Suction of which is used to operate 
the accessory device. 
A still further object is to provide an auto 

matic device of the type described in which auto 
matic means are provided for automatically re 
stricting the intake to a passage in the cylinder 
block, which feeds some of the cylinders of a 
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multircylinder, engine so that the suction from 
this passage can be utilized to operate vacuum 
operated accessories regardless of the position of 
the main throttle valve. 
Other and further objects will become readily, 

apparent from the following description when 
Considered in connection with the accompanying 
drawings illustrating an embodiment of the in 
vention, and in which: 

Figure 1 is a fragmentary diagrammatic eleva 
tion of an accessory system in accordance with 
the present invention applied to a motor vehicle; 

Figure 2 is an enlarged elevation of the inven 
tion showing its manner of attachment to the 
intake manifold; 

Figure 3 is a sectional elevation of the device 
shown in Figure 1; 

Figure 4 is a partial vertical Section on "line 
4-4 of Figure 2; 

Figure 5 is a horizontal section on line 5-5 
of Figure 4; 

Figure 6 is a partial vertical Section of a modi 
fied form of the invention shown in Figures 1 to 5 
inclusive; Figure 7 is an enlarged perspective view of 
regulating cam shown in Figure 3; 

Figure 8 is a partial elevational view of a 
modified form of the invention; 

Figure 9 is a partial horizontal section on line 
9-9 of Figure 8; and w 

Figure 10 is a partial sectional elevation on 
line - 0 of Figure 8. 
An embodiment of the invention is shown as 

applied to an accessory system for motor vehicles 
in Which the auxiliary vacuum device of the 
present invention is shown as applied between a 
Suction operated device such as a windshield 
wiper and a point on the intake manifold 2 of 
an automotive internal combustion engine -3. 
Broadly speaking, the invention provides means 
asSociated with the intake manifold for restrict 
ing the communication between the main intake 
manifold of the engine and the branch of the 
manifold which supplies, in some engines, two 
cylinders, and in other engines an individual 
cylinder. The invention provides automatic 
means not only for controlling the communica 
tion into one or more of the cylinders of the 
multi-cylinder engine, but also utilizes a portion 
of the potential energy of the vacuum existing 
in these cylinders during the intake stroke of the 
cylinders to provide directly the source of vacuum 
for the vacuum operated device and to store a 
portion of the energy represented by the vacuum 
condition to actuate a pumping element which is 
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returned in the opposite direction by spring means 
Whereby the pulsating vacuum condition of the 
Cylinders is converted to a source of steady, and 
Constant vacuum for operating the accessory. 

Referring to Figure 3, the auxiliary vacuum 
device A of the present invention is shown at 
tached to the intake manifold 2 at a point be 
tween the main part of the manifold and the 
branch conduit or passage 2d. into the engine 
block. it Will be readily understood that it is 
usual in six-cylinder engines for the branches Of 
the manifold Such as branch 2d., to feed tWO 
cylinders of the engine, while in certain other 
engines each branch of the manifold feeds an 
individual cylinder. The important feature of 
the present invention is that it restrictS or re 
duces the communication between the intake 
to the cylinder or cylinders which is fed by an 
individual branch of the intake manifold. So that 
the effect of opening the throttle 6 in the car 
buretor does not reduce the vacuum in the cylin 
ders fed by this particular branch of the intake 
manifold to the same extent that the vacuum 
conditions in the other cylinders are affected. 
The outlet 7 of the carburetor 8 is connected to 
the inlet 9 of the intake manifold 2 of the engine 
in the conventional manner. It Will be readily 
understood that the relation between the posi 
tion of the throttle 6 and the speed of the en 
gine normally determines the vacuum condi 

...tions existing in each of the cylinders. For ex 
ample, the vacuum conditions existing in the 
cylinders when the throttle 6 is set for normal 
operating speed at normal load conditions may 
be taken as a reference point and therefore if 
the engine speed should be suddenly reduced by 
an increased load, it will be readily apparent that 
the vacuum conditions at the intake of the 
manifold will be reduced. The vacuum Will, of 
course, be further reduced if the throttle valve 
is opened further under such conditions. Also, 
if the engine is idling and the throttle 6 is Sud 
denly opened, the vacuum in the intake mani. 
fold will also suddenly decrease. It is under these 
conditions that the vacuum in the intake mani 
fold Will be so reduced that Without Some aux 
iliary device such as that made in accordance 
with the present invention the vacuum will be 
decreased to a point that the device Such as 
the vacuum operated windshield wiper Will 
momentarily cease to operate. 
The broadest phase of the present invention 

contemplates that one of the branches of the in 
take manifold such as that shown at 2d., Will be 
restricted immediately in accordance with vac 
uum conditions present in the cylinders to which 
the branch is connected. To this end the aux 
iliary vacuum device 4 comprises a chamber 6, 
the lower end of which is provided with a stem 

which is adapted to fit into a hollow boss 2 
on the intake manifold. As shown in Figure 3, 
a gate type valve i3 is adapted to move across 
the intake manifold to restrict the communica 
tion between the main portion of the manifold 
and the branch 2a. The valve 3 is Secured to 
a suitable valve stem f4 which is actuated by a 
plurality of flexible diaphragms f6 and . In 
the illustrated embodiment, the chamber 8 is 
divided into three sections, the lower Section 
being integral with the stem . Each of the 
sections is provided with suitable flanges which 
may be bolted together with the diaphragms 6 
and therebetween in accordance with Well 
known practice. The upper end of the valve 
stem 4 is threaded and the diaphragm 6 is 
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4. 
positioned relative thereto by means of suitable 
nuts f8 and 9 and respective washers 2 and 22. 
Likewise the flexible diaphragm is positioned 
On the upper end of the Valve stem by means of 
nutS 23 and 24 and respective Washers 26 and 
2. 

he central Section of the chamber 10 be 
tween the diaphragms S and f is open to the 
atmosphere through the aperture 28. The pri 
mary purpose of the lower diaphragm 6 is to 
serve as a means for sealing the valve 3 and 
the valve stem A against the atmosphere, the 
diaphragm being relied upon to provide the 
action of this device. It is for this reason that 
the lower diaphragm 6 is smalled in diameter 
than the diaphragm So that the force acting 
On the diaphragm Will always predominate 
over any force on the diaphragm 6. The valve 
stem f A is provided with a suitable guide at 29 
and the valve stem is provided with a longi 
tudinal bore 4a which is in communication. With 
the upper transverse bore 3b and lower trans 
Verse bore 32 So that that portion of the chamber 
below the diaphragm 6 Will always be in con 
munication. With a transverse bore 32 Which is 
Subject to the Vacuum conditions in the branch 
passage 2d. A suitable spring 33 is provided be 
tween the valve stem guide 29 and the valve 3 
and normally urges the latter to its lowermost 
position across the opening in the intake mani 
fold, it being understood that the force of vac 
uum acting on the upper side of the diaphragm 

always opposes the action of the Spring 33. 
The upper dome-shaped portion section f ea of 
the chamber () is provided With a suitable radial 
bOSS 34 provided With an opening, the Outer end 
of which is Screw-threaded at 36 and the inner 
end of which is reduced in size to provide a seat 
37 for a ball check valve 38. A suitable spring 39 
is arranged between the ball check valve 38 and 
a suitable nipple 4f which is attached to a suit 
able conduit 42, the other end of Which is Suit 
ably connected to the lower Section 6b of the 
chamber 9. The space in the upper part of the 
chamber between Section (d. and the diaphragm. 
f7 is connected by means of a conduit 5 to the 
windshield wiper (or any other vacuun op 
erated device). 

It will be readily apparent from the above de 
Scription that the windshield wiper is con 
nected with the branch 2d., of the engine intake 
manifold through the conduit 5, the upper part 
of the chamber 0, ball check valve 38, conduit 
42, the lower part of the chamber between the 
lower section Cb and the diaphragm 6, the hol 
low valve stem 4 and the orifice 32. Therefore, 
When the engine is operating, vacuum Will be 
applied to the windshield wiper . The spring 
33 is adjusted so that it is preferably calibrated 
or adjusted so that during normal vacuum con 
ditions, that is, When the engine is operating in 
its normal range of speeds and the throttle 6 
is set accordingly the force of the vacuum acting 
On the upper Side of the diaphragm Will be 
Such as to Overcome the force acting on the 
underside of the diaphragm. f6 and the force 
of the spring 33 SO that the valve 3 will be 
in its uppermost position. Under these conditions 
the windshield wiper will be operated directly 
by the normal vacuum in the intake manifold 
2. In the event the engine is subjected to an 
increase in load, or the throttle is suddenly 
opened or any other conditions take place which 

75 
increase the pressure at the inlet 9 to the intake 
manifold with a consequent lowering of the vac 
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uum at the branch passage 2a, the force of the 
Spring 33 will tend to lower the valve 3 across 
the opening into the branch passage 2a to re 
Strict the opening thereinto and thereby produce 
a vacuum which is sufficient to maintain the op 
eration of the windshield wiper. It Will be readily 
apparent that the vacuum in the branch passage 
2a will vary over a very wide range, having 
its largest value when the piston is on the suction 
Stroke and will be almost non-existent when the 
piston returns on the compression stroke. There 
fore it would not be practical to operate a vacu 
um operated device directly from the vacuum 
existing in. branch passage 2a if it is desired to 
maintain continuous and steady operation. AC 
cordingly, with the present invention, advantage 
is taken of the potential energy in the Suction 
developed at the branch paSSage 2d. On the down 
stroke of the piston to store up potential energy 
by compressing the spring 33, through the action 
of the vacuum on the upperside of the diaphragm 
17 so that during the compression stroke when 
the Suction at branch passage 2d. is greatly re 
duced the Spring 33 will return the diaphragm, 
and consequently the valve 3, to the lower posi 
tion, the ball check valve 38 closing and the 
downward movement of the diaphragm iT serv 
ing as a vacuum pump to exhaust air from the 
conduit 45 and maintain the windshield wiper 
in operation until the piston again starts on its 
suction stroke. It will be readily apparent that 
with the proper calibration of spring 33 and 
the appropriate relative sizes of the diaphragms 
that the valve 3 and the diaphragms Will auto 
matically move the appropriate amounts to main 
tain the vacuum conditions on the windshield 
wiper. For instance, during the normal Setting 
of the throttle 6 when the engine is operating in 
its normal range of speeds, the vacuum acting on 
the upper side of the diaphragm T will be suffi 
cient to maintain the spring 33 in compressed 
condition and the valve 3 in non-restricting re 
lation in the intake manifold. 

In order to limit the movement of the di 
aphragms 6 and 7 and the valve f3, a Suitable 
adjustable can may be provided as shown in 
Figure 3. This cam is carried on a cylindrical 
stem 5 having an integral enlarged shoulder 
52 and threaded end 53 which is engaged by a 
lock nut 54. The stem 5 extends through a 
hollow boss 55 in the middle section Oc of the 
chamber i0 and may be adjusted in any angular 
position by means of a transverse Screw driver 
kerf 56. The stem 5f may be held in any de 
sired adjusted position so that the cam 50 Will 
limit the downward movement of the gate valve 
3 by means of the lock nut 54. The primary 
purpose of the adjustable can 50 is to prede 
termine the distance the gate valve 3 can move 
downward across the opening in the branch 
passage 2a of the intake manifold, thereby pre 
determining the maximum vacuum applied to 
the vacuum operated device such as the Wind 
shield wiper . It will be readily appreciated that 
the more the gate valve 3 restricts the opening 
in the branch passage 2a of the manifold, the 
greater will be the vacuum applied through the 
auxiliary vacuum device. 

Instead of the non-adjustable Spring 33 shown 
in Figure 3, the device may be provided with an 
arrangement whereby the setting of the Spring 
may be varied for the purpose of varying the 
degree of vacuum applied to the vacuum operated 
device within the maximum which is determined 
by the setting of the can 50. To this end the 
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6 
construction shown in Figure 6 can be substituted 
for that shown in Figure 3. In Figure 6 the 
upper section 60 of the chamber f) which corre 
Sponds generally to the upper Section 0d. of 
Figure 3, is provided with a hollow boss 6 hav 
ing a bore which is screw threaded and adapted 
to receive adjustable cap Screw 62, the end of 
Which is provided With a Suitable Washer 63 which 
in turn is engaged by a spring 64, the lower end 
of which rests on the upper side of Washer 26 
adjacent the diaphragm T. A suitable lock 
washer 64 is provided for locking the cap Screw 
in predetermined adjusted position. In this 
modified form the nipple to which the conduit 
45 is attached is placed to one side of the center 
of the upper section 60 as shown. It Will be 
readily apparent from the above description that 
by adjusting the cap screw 62 and then locking 
it in fixed position, the force of the Spring 64 
acting on the upper side of the diaphragm 7 
may be readily varied. 

It is desired to emphasize here that One of the 
important features of the present invention is 
that the auxiliary vacuum device 4 comes into 
play and operates only when its operation is 
needed. For instance, when the control valve on 
the vacuum operated windshield wiper is closed 
and the engine is operating in its normal range 
of Speeds and the throttle 6 is set accordingly, the 
force of the vacuum acting on the upper side of 
the diaphragm Will be Such as to Overcome 
the force acting on the under Side of the dia 
phragm 6 and the force of the spring 33 So that 
the valve 3 will remain in its uppermost position. 
When the control valve on the windshield wiper is 
open to initiate the operation of the Windshield 
wiper, the windshield wiper motor, through the 
conduit 45 and the auxiliary device A Will be in 
direct communication with the opening in the 
branch 2d of the intake manifold and if the 
vacuum is sufficient to maintain the operation of 
the Windshield Wiper, the Vacuum above the dia, 
phragm will be sufficient to maintain the valve 
3 substantially at the upper end of its stroke. 
In the event the vacuum in the branch paSSage 
2d of the intake manifold drops due to a change 
in the position of throttle 6 With respect to the 
engine speed, the vacuum force acting on the 
diaphragm Will be decreased and the spring 
33 will move the gate valve 3 to such a position 
as to maintain the vacuum at the Windshield 
Wiper substantially constant. At high engine 
Speeds With the throttle 6 in open position, the 
flow of air through the vacuum operated device 
such as the windshield wiper , will produce such 
a condition in the auxiliary vacuum device 4. that 
the valve 3 will remain in a substantially sta 
tionary position. However, at low engine speeds 
with the throttle 6 in the open position, there 
Will be a Substantial Variation in the vacuum 
existing in the branch passage 2a of the intake 
manifold and therefore the diaphragms 7 and 6 
Will tend to vary their positions and that of the 
Valve 3 in immediate response to the vacuum 
condition existing at the branch passage 2a. 
When the engine Speed is So low that the time 
interval between suction pulsations at the branch 
paSSage 2d. is of Such duration that the vacuum 
above the diaphragm Substantially decreases, 
the Spring 33 Will force the diaphragm. I down 
Ward, allowing the check valve 38 to seat, the 
downward movement of the diaphragm. ET devel 
oping a Vacuum pumping action on the Wind 
shield Wiper . In other Words, the strong pull 
sations of suction at the branch passage 2a. 
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cause the diaphragm T to move upward and 
compress the spring 33, thereby storing potential 
energy in the spring which is released when the 
vacuum begins to decrease so that the Spring 
moves the diaphragm downward to maintain a 
substantially constant vacuum on the Windshield 
Wiper . 
A modified form of the auxiliary Vacuum de 

vice is shown in Figures 8, 9 and 10, in which 
the actuating device would be substantially iden 
tical to that shown in the previous modification, 
the modification being primarily in the type of 
valve which would be Substituted for the gate 
type valve 3. Referring specifically to Figure 8, 
it will be noted that the Section of the actuating 
device designated by the reference. numeral 70 
which corresponds to the lower section 8b of the 
previous modification, is provided With a stem 
which is provided with plunger guides 2 and 73. 
A plunger it which corresponds to the valve stem 
f4 of the previous modification is adapted to slide. 
in the plunger guides 72 and 3. The plunger & 
has attached to its outer ends diaphragms cor 
responding to diaphragms 6 and T of the previ 
ous embodiment. Instead of the gate type valve 
3, a suitable butterfly valve 76 is mounted in an 

insert 7 between the end of One of the branches 
28a of the conventional intake manifold and the 
opening in the side of the engine block which 
leads to the combustion chamber of one, or two 
of the engine cylinders in the case of a six 
cylinder engine. In Figure 8 the paSSage 8 in 
the cylinder block is shown as leading directly to 
the combustion chamber for a single cylinder, 
It Will be readily understood that in attaching 
this auxiliary Vacuum device to a conventional 
motor, insertS or spacers 77a of the same width as 
spacer i7 would be provided between the other 
branch paSSages and the openings in the cylinder 
block leading to the different cylinders. The in 
Sert has integral thereWith a hollow cylindrical 
stem 79 and a housing 8 which encloses the 
mechanism for Operating the butterfly valve 6. 
The upper end of the casing 8 is provided with 

an assembly and inspection plate 82. This plate 
is sealed to the top of the casing by means of 
Suitable gasket 83 and is held in place by suitable 
screws 84. The gasket seal is necessary because 
the casing forms a part of the Vacuum channel 
between the engine cylinder and the vacuum op 
erated device Such as the Windshield Wiper. The 
housing 8 is also provided With a Suitable boss 
86 into which the stem if is suitably threaded in 
sealed engagement. The butterfly valve 6 is 
carried on a vertical valve shaft 8 to the upper 
end of which is attached a Suitable bell crank 88. 
The bell crank 88 is attached to the plunger 4 
by means of a suitable link 89. The valve shaft 
37 is provided with a central bore 90 which com 
municates with a transverse bore 9 so that the 
casing 8 is always in communication. With the 
passage 78 in the cylinder block. It will be ap 
parent from Figure 9 that when the plunger TA is 
moved to the right the bell crank arm 88 Will be 
moved in a clockwise direction. Which carries With 
it the butterfly valve 76. Preferably the butterfly 
valve 76 is slightly smaller than the Opening in 
the intake in which it is located and the trans 
verse bore 9 is provided to prevent complete 
isolation of the passage 78 in the cylinder block 
from the branch passage 20a of the intake nani 
fold. It will be readily understood that the op 
eration of this device would be very similar to the 
device of the embodiment previously described, 
it being understood, of course, that the plunger 
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8 
guides 73 and 72 are provided with the necessary 
apertures 92 so that the interior of the casing 8, 
the longitudinal bore 90 of the valve shaft 87, 
and the transverse bore 9 are in direct communi 
cation with the passage 78 of the engine. The 
actuating device 40 in all other respects may be 
identical With the actuating device 4 previously 
described including the modification shown in 
Figure 6. Likewise it Will be understood that the 
Operation Will be identical, the diaphragms of the 
device moving the plunger 74 back and forth to 
rotate the butterfly valve 76 instead of moving 
the gate type valve into and out of the branch 
passage of the intake which feeds one or two en 
gine cylinders. The form of the invention shown 
in Figures 8 to 10 inclusive, is primarily adapted 
for attachment to vehicle motors which are al 
ready in use because it can be attached without 
modifying in any respect whatever the intake 
manifold; it being necessary only to remove the 
conventional manifold 20 and insert the spacers 

and 7d. Although in the embodiment of the 
invention described above, a gate type and butter 
fly Valves are shown, it will be obvious to those 
skilled in the art that other devices may be used 
which will reduce the turbulence in the flow and 
at the same time restrict the communication be 
tween the main part of the intake manifold and 
the branch passages to the cylinder block and 
also Supplement the vacuum produced by the . 

Such devices might embody the prin 
ciples of a Venturi throat. 
From the foregoing description it will be readily 

apparent that the present invention provides a 
novel auxiliary vacuum device which will produce 
a substantially constant source of vacuum, or at 
least a Source of vacuum which is sufficient to 
Operate the accessories of the automobile regard 
less of the variations in vacuum existing at the 
inlet 9 of the intake manifold of the engine. The 
auxiliary vacuum device does this by restricting 
the communication between the main part of the 
intake manifold and one of the branch passages 
of the intake manifold which feeds the individual 
cylinders or two cylinders in the case of the usual 
six cylinder engine so that the sudden opening of 
the carburetor throttle does not nullify the vac 
uum existing at the branch to one of the intake 
cylinder block openings to which the vacuum op 
erated device, Such as a windshield wiper, is con 
nected. Also the present auxiliary vacuum de 
Vice effectively operates as a pump when neces 
Sary When the engine is operating at very low 
Speeds by storing a portion of the potential energy 
of the Suction stroke in the spring 33 so that when 
the vacuum falls between piston strokes the dia 
phragm f will be pulled down, closing valve 38 
and exhaust air from the windshield wiper. Also 
it Will be understood that under any conditions 
where a vacuum operated device is energized 
through the auxiliary vacuum device of the pres 
ent invention, which requires a relatively high 
vacuum, regardless of the operating conditions of 
the engine any tendency to reduce the vacuum 
above the diaphragm 7 will automatically cause 
the gate type valve f3 or the butterfly valve 76, 
Whichever type is used, to operate to restrict the 
opening between the intake manifold and the en 
gine cylinder So as to maintain the proper operat 
ing vacuun which as previously described can be 
Varied by varying the loading or strength of either 
the Spring 33 or the Spring 65. The invention de 
Scribed herein is primarily adapted for use with a 
multi-cylinder four cycle engine as will be obvi 
ous from the above description. 



9 
: Although the invention has been described in 
considerable detail, it will be apparent to those 
skilled in the art that many variations are possi 

... ble without departing from the inventive concept. 
It is therefore desired that the invention not be 
limited except insofar as is made necessary by 
the prior art and by the appended claims. 
What is claimed is: 1. In combination with a multi-cylinder inter 

inal combustion engine having a main intake 
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line, to augment the vacuum of said source by the 
reverse movement of said diaphragm. . . . . 

5. An auxiliary vacuum device: connected in a 
suction line between a source of variable vacuum 
having relatively high peak values and a vacuum 
operated device, for the purpose of augmenting 

10 
manifold provided with a plurality of branches for 
supplying explosive charges to the different cylin 
ders, a suction operated accessory, a suction line 
connecting the accessory to one of said branch 
passages, valve means for restricting the com 
munication between one of said branch passages 
and the main intake manifold and a pressure dif 

... ferential element subjected to the vacuum in said 
suction line and coupled to said valve means for 

... varying passage restriction in said one branch 
passage by said valve means on occurrence of 
pressure differentials in said suction line. 

... 2. An auxiliary vacuum device for supplying 
vacuum operated devices, operable by the suc 
stion produced in a suction line connected to the 
intake manifold of an engine comprising a hous 
ing, a movable diaphragm. Within Said housing, 
one side of said diaphragm being open to at 
mospheric pressure and the other side of said 

... diaphragm being Subjected to the vacuum in said: 
Suction line, resilient means Coupled to said dia 
phragm to be compressed by the force of vacuum 
acting; On Said diaphragm and Valve means in 
said intake manifold for restricting the same on 
reduction of the vacuum acting On Said dia 
phragm, whereby when the vacuum. On said dia 
phragm decreases said resilient means will oper 
ate said diaphragm and said valve means to aug 
ment the vacuum in Said Suction line. 

3. An auxiliary vacuum device for connection 
in the line between a Source of variable Vacuum 
having relatively high peaks and a vacuum op 
erated device, for the purpose of augmenting the 
vacuum of the source, said auxiliary vacuum de 
vice comprising a movable pressure differential 
element, one side of which is Subject to the vacu 

the vacuum of the source, said auxiliary vacuum 
device comprising a housing, a diaphragm in said 
housing, one side of said diaphragm being sub 
jected to atmospheric pressure and the other 
side thereof being subjected to the pressure in 

- said suction line, potential energy storage means 

15 

connected to said diaphragm and actuated by 
movement of said diaphragm in response to a 
vacuum in said suction line to convert a portion 
of the force acting on said diaphragm into po 

20. 

tential mechanical energy, said energy storage 
means reversing movement of Said diaphragm 
when the pressure differential on said diaphragm 
is reduced to augment said source of vacuum 
through pumping action resulting from the re 
verse movement of said diaphragm. 

6. In an auxiliary vacuum device for suction 
operated accessories operable by the suction pro 
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lum of the source, energy storage means inter 
coupled with said pressure differential element 
and actuated on occurrence of a high vacuum 
acting on said element and consequent move 
ment of said element to store potential energy 
and to reverse movement of said element on rela 
tive decrease in the vacuum acting thereagainst 
to augment the vacuum of said source by such re 
Verse novement Of Said element. 

4. In an auxiliary vacuum device for suction 
operated accessories operable by the suction pro 
duced in a connecting line coupled to the intake 
manifold of an internal combustion engine, the 
combination of a housing, a flexible diaphragm 
located within said housing and exposed on one 
side to the atmospheric pressure and on its 
other side to the pressure within said connecting 
line, potential energy storage means connected 
to said diaphragm and actuated by movement of 
said diaphragm in response to a vacuum thereon 
coupled from said connecting line to convert a 
portion of the potential energy represented by 
the pressure differential on the opposite side of 
said diaphragm into mechanical energy, said po 
tential energy storage means reversing the move 
ment of said diaphragm in response to a reduc 
tion of differential pressure in said connecting 

duced in a connecting line coupled to the intake 
manifold of an internal combustion engine, the 
combination of a housing, a flexible diaphragm 
located within said housing one side of which 
is exposed to the atmospheric pressure and the 
other side of which is subjected to the suction in 
said connecting line, a check valve in the side of 
said line between said auxiliary vacuum device 
and the intake manifold of the engine, potential 
mechanical energy, storage means connected to 
said diaphragm and actuated by movement of 
Said diaphragm in response to a vacuum in said 
suction line to store a portion of the energy rep 
resented by movements of said diaphragm under 
the action of the suction in said intake mani 
fold, said energy storage means reversing move 
ment of said diaphragm when the vacuum in said 
manifold decreases whereby the reverse move 
ment of said diaphragm causes the check valve 
to close, and the movement of the diaphragm 
serves as a Source of vacuum energy for said ac 
cessory through pumping action resulting from 
the reverse movement of said diaphragm. . 

7. In combination with a multi-cylinder inter 
nal combustion engine having a main intake 

50 manifold provided with a plurality of branches for supplying explosive charges to the different 
cylinders, a suction operated accessory, a suc 
tion line connecting said accessory to one of said 

5 5 
branches, valve means for restricting the com 

5 munication between said main intake manifold 
and said branch, an auxiliary vacuum device 
connected in said line between said accessory and 

GO 
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said one branch passage of said intake manifold, 
a check valve in said line between said auxiliary 
vacuum device and said manifold adapted to 
close against the pressure in said manifold, said 
auxiliary vacuum device comprising a housing, 
a differential pressure element in said housing, 
one Side of which is open to the atmospheric 
preSSure and the other side of which is subjected 
to the Suction in said line, potential mechanical 
energy Storage means connected to Said differen 
tial preSSure element, said valve means also be 
ing connected to Said differential pressure ele 
ment Whereby movement of said element in re 
Sponse to the suction in said line will simultane 
ously store potential mechanical energy and con 
trol Said valve means and upon decrease in vac 
uum in Said line Said potential energy storage 
means Will force said differential element in such 
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a direction as to serve as a pump to supply vac 
uum to Said acceSSOry. 

8. In combination with a multi-cylinder in 
ternal combustion engine having a main intake 
manifold provided with a plurality of branches 
for supplying explosive charges to the different 
cylinders, a suction-operated acceSSOry, a . Suc 
tion line connecting said accessory to one of said 
branches, an auxiliary vacuum device connected 
in said line between said accessory and Said. One 
branch of said intake manifold, a check valve in 
said line between said auxiliary vacuum device 
and said manifold adapted to close against the 
pressure in said manifold, automatic valve 
means for restricting the communication be 
tween said main intake manifold and Said 
branch, said auxiliary vacuum device compris 
ing a differential pressure element, one side of 
which is open to the atmospheric pressure and 
the other side of which is subjected to the Suc 
tion in said line, potential energy Storage means 
intercoupled with said differential preSSure ele 
ment and means intercoupling said pressure dif 
ferential element and said value means whereby 
movement of said differential pressure element 
in response to a differential pressure in Said Suc 
tion line stores potential mechanical energy 
which reverses the movement of said differential 
pressure element when the pressure differential 
decreaSeS. - 

9. A combination with a multi-cylinder con 
bustion engine having, a main intake manifold 
provided with a plurality of branches for Sup 
plying explosive charges to the different cylin 
ders, a suction operated accessory, a Suction line 
connecting said accessory to one of said branches, 
an auxiliary vacuum device connected in said 
line between said accessory and said one branch 
of said intake manifold, a check valve in Said 
line between said auxiliary vacuum device and 
said manifold to close against the pressure in 
said manifold, said auxiliary vacuum device 
comprising a housing, a diaphragm in Said hous 
ing, one side of said diaphragm being Subjected 
to atmospheric pressure and the other side there 
of being subjected to the pressure in said line, 
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and to simultaneously augment the vacuum in 
said line between said check valve and said ac 
ceSSOry. 

10. An auxiliary vacuum device for Supplying 
vacuum operated devices adapted to be oper 
ated by the Suction produced in a Suction line 
connected to the intake manifold of an engine 
comprising a housing, a movable diaphragm 
Within Said housing, one side of Said diaphragm 
being subjected to the vacuum in Said suction 
line, valve means coupled to said diaphragm for 
restricting passage in Said Suction line, Spring 
means coupled to said diaphragm resiliently urg 
ing said diaphragm and valve means inter 
coupled thereWith in Suction line paSSage re 
stricting position, the Vacuun in Said Suction 
line normally urging said diaphragm in opposi 
tion to Said Spring means to Store potential en 
ergy therein, said spring means biasing said di 
aphragm to restrict paSSage opening in Said Suc 
tion line and augment Vacuum therein through 
consequent movement of Said diaphragm on Oc 
currence of a pressure differential in said suc 
stion line. 

11. In combination with a multi-cylinder in 
ternal combustion engine having a main intake 
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valve means for restricting communication be 
tween said main intake manifold and said branch 
operatively connected to said diaphragm, Spring 
means biasing said diaphragm to Oppose the 
force of suction on Said diaphragm, a Suction 
in said manifold normally moving Said dia 
phragm to compress said spring and Simultane 
ously to increase the communication between 
said main intake manifold and said one branch, 
whereby a reduction in said suction permits said 
spring to bias said diaphragm connected to said 
valve means to restrict the communication be 
tween said main intake manifold and said branch 

manifold provided with a plurality of branches 
for Supplying explosive charges to the different 
cylinders, a suction operated accessory, a suc 
tion line connecting the accessory to one of Said 
branch passages, intake manifold branch re 
Stricting means in Said one branch intercoupled 
with a diaphragm, resilient means coupled to 
Said diaphragm normally urging the diaphragm 
in a direction to effect increasing restriction of 
said one branch by said branch restriction means 
coupled therewith, and vacuum pressure coupled 
to said diaphragm from Said Suction line to op 
pose the bias of said resilient means and store 
potential energy in the Spring means under nor 
mal Vacuum pressure conditions in Said Suction 
line, whereby Said resilient means will bias Said 
diaphragm and intercoupled restriction means 
to restrict passage in said one branch and aug 

5 ment the vacuun therein on reduction of vacuum 
pressure on the diaphragm below normal pres 
Sie. . 

JOHN C. HOLMES. 
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