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UNITED STATES PATENT office 
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NEGATIVE PREssuRE ACCEssoRY systEM 
Erwin C. Horton, Hamburg, and Henry Hueber, 

Buffalo, N. Y., assignors to Trico Products Cor 
poration, Buffalo, N.Y. 
Application January 2, 1931, Seria No. 506,230 

9 Claims. 

The present invention relates to suction pumps, 
and more particularly to auxiliary means there 
with for Sustaining the degree of Suction or neg 
ative pressure that is created in the intake mani 

5 fold of internal combustion engines or other 
SOce. . 

Automobile accessories including fuel pumps 
... or lifts are commonly actuated by the difference 
in fluid pressure between that maintaining in the 

10 atmosphere and that in the intake manifold or 
other part of the engine of the automobile. Be 
cause of the varying conditions of Speed and load 
imposed upon the automobile and its engine, such 
pressure differential is likewise Subject to great 

15 variation, the pressure difference being usually 
greatest when the engine is under light load or 
traveling at low speed, the throttle then being 
Substantially closed, and lowest when the throttle 
is wide open. As a result when the vehicle is 

20 accelerating or moving at high speed or under 
heavy load at lower speeds, the pressure differen 
tial is greatly reduced, so much so, that it has 
been found insufficient at some of such times to 
maintain a suction actuated accessory in opera 

25 tion. - 
Heretofore various means have been proposed 

to augment or intensify this suction during the 
periods of low preSSure differential. Such means 
have comprised a cylinder and a piston movable 

30 therein by the vehicle engine to effect a rarefac 
tion of the gases in the suction line during pe 
riods of low pressure differential, and means to 
automatically cause the device to become ineffec 
tive during periods of normal pressure. Due to 

35 the inertia of the valves in such augmenting 
means, which caused slight delay in the opening 
and closing movements thereof, and due to the 
high speed of operation and the resulting fre 
quency of reversals of direction of the piston of 

40 such means, the degree of suction maintaining 
at the vacuum operated accessory was susceptible 

- of fluctuation resulting in the case of a suction 
operated fuel pump, in slightly impaired pump 
ing efficiency and relatively heavy shocks to the 

45, pump elements. 
It is among the purposes of the present inven 

tion to provide a suction augmenting device of 
simple and durable construction which will be 
rendered effective, by rotation of the engine cam 

50 shaft or other part, to augment and intensify the 
Suction or difference of pressure between the at 
mosphere and that maintaining in the operating 
line of a Suction Operated accessory when such 
augmentation is necessary. Means are contem 

55 plated by the invention for decreasing to a negli 

.casing Section of Fig. 3 as it appears when viewed 

Fig. 9 is a fragmentary 

(C. 123-139) 

gible degree the fluctuations in the degree of suc 
tion in such line whereby the accessory action 
will be more uniform, efficient and sufficient to 
meet the demands imposed upon it. The pres 
Sure fluctuation decreasing means also functions 60 
to reduce the force of impact between the mem 
bers of the suction augmenter which are engage 
able and disengageable to effect the commence. 
ment and discontinuance of the augmenting func 
tion of the device. 
These and other objects and advantages will 

become apparent from a perusal of the following 
description of a typical device embodying the 
principles of our invention, reference being made 
to the accompanying drawings wherein:- 

Fig. 1 is a side elevation of a fuel feeding sys 
tem including a suction operated fuel lift and 
the Suction augmenting device, these elements 
being illustrated as applied to the fuel intake 
parts of a motor vehicle engine; 

Fig. 2 is a transverse sectional view taken 
through the center of the suction augmenting de 
vice, the vehicle engine casing and operating or 
can shaft being shown in operable association. 
therewith; . 

Fig. 3 is a vertical section taken along line 3-3 
of Fig. 2; - 

Fig. 4 is a disassembled elevational view of the 

65 
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in the manner indicated by the line 4-4 of Fig. 2; 
Fig. 5 is a view similar to Fig. 4 and showing 

the adjacent casing section when viewed as in 
dicated by line 5-5 of Fig. 2; 

Fig. 6 is a disassembled view of the casing 
section of Fig. 5 when viewed from the opposite 
side thereof; - 

Fig. 7 is a valve seat and retainer element 
adapted to be assembled with the casing section 
of Fig. 6; and 

Fig. 8 is a section taken along the line 8-8 
indicated in Fig. 6, depicting the valve seat and 
retainer element in assembled relationship. 

(vertical section taken 
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along line 9-9 of Fig. 5. s 
As shown in Fig. 1 the motor vehicle engine 10 

is, as according to conventional practice, provided 
with a carburetor 11 for mixing air. and fuel into 
a combustible vapor which is drawn into the en 
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gine cylinders through an intake manifold 12. 
A suction operated fuel pump or lift 13, preferably. 
of the type shown in our co-pending application 
Serial. No. 431,587, filed February 26, 1930, is dis 
posed adjacent the engine carburetor 11 for lifting 
liquid fuel thereinto from the vehicle fuel tank, 

105 

which is usually disposed at the rear of the chas-ula 
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2 
Sis. The fuel is drawn by suction into the pump 13 
through a supply line 14 and is expelled by pres 
Sure means into the carburetor 11 through a 
line 15. 
The lift 13 is actuated by suction maintaining 

in the manifold 12, which is induced into the lift 
through a pair of suction lines 16 and 17 which 
are respectively connected to the manifold and 
lift, and between which the suction augmenting 
device 18 is attached. The latter is mounted 
upon the engine crank case 19, as shown in Fig. 
2, adjacent to a cam 21 which is formed upon 
the engine cam shaft 22 or other rotating element. 
The pressure augmenting and sustaining device 

18, as depicted in the drawings herewith, con 
sists of a cylinder casing 24 having a cylindrical 
chamber 25 therein. The casing is provided with 
a flange 40 for securement against the engine 
Operating with a recess in the 
COmmunication between the interior of the engine 
casing 19 and the cylinder 25. Within the cylin 
der is disposed a pusher disk or drive member 26 
that is mounted upon a drive rod 28 that extends 
through the casing 24. The rod 28 is preferably 
provided with an enlarged head which retains a 
cupped sleeve 29 slidable in a bore in the casing 
24, the sleeve being held against the rod head 
by a coiled compression spring 31. A vent pas 
Sage 30 is provided in the casing 24 between 
the spring well and the cylinder 25 to avoid losses 

- Crank case 19, and has a vent passage 27 co 

due to the compression of air in the well. 
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Movement is imparted to the rod and sleeve by 
a drive tappet 32 that engages the head of the 
rod 28 and the cam 21, the latter rotating when 
the engine is operating. During one half of each 
such rotation the cam, through the tappet 32, will 
force the rod 28 Outwardly, or to the right as 
viewed in Fig. 2 against the compression of the 
Spring 31. 
such rotation, the rod 28 will be moved inwardly 
by the spring 31, which will retain the tappet in 
constant contact with the cam. 
A cylinder head casing section 33 closes the cyl 

inder 25, being secured to the casing 24 by bolts 
20. The latter also engage a cover member 34 
which forms with the section 33 a vacuum capac 
ity chamber 34 of relatively large volume as com 
pared with the cylinder 25. A piston 35, includ 
ing a cushion 36 and a packing cup 37, is fitted 
within the cylinder and is normally held in con 
tact with the plate 26 by the pressure of a coiled 
compression spring 38. The latter is seated in 
an annular well 39 formed in the section 33 and is 
centered relative to the piston by a centering 
button 41 formed with the piston. 
The tubes 16 and 17 are threaded or otherwise 

attached to respective extended tubular terminal 
portions 42 and 43 formed with the head casing 
section 33, the opening through portion 43 con 
municating directly with the chamber 34 as indi 
cated in Fig. 5 and Fig. 8 and the tubular portion 
42 communicating with the cylinder 25 through a . 
port 44 as shown in Fig. 6, in Fig. 8 and in Fig. 9. 
A port 45 extends through the casing section 33 
between the cylinder 25 and the chamber 34'. 
Ports 44, 45 are provided with valves 46, 47 re 
spectively, a plate 48, depicted in Figs. 7 and 8, 
being fitted in a recess 49 in the head casing wall 
for retaining the valves. Valve 46 is adapted to 
seat against the plate 48 covering an opening 51 
formed therein and the valve 47 is adapted to close 
against a Seat 52 to prevent passage of fluid 
through the plate apertures 53 and port 45. 
The valves comprise light disks which are read 

- 

casing end to open 

During the remaining half of each 

1972,842 
ily movable from open to closed position or vice 
versa by the impingement of air or other fluid 
thereagainst. In normal operation, with the en 
gine moving under normal throttle opening, the 
difference between the pressure of the atmosphere 
and that maintaining in the intake manifold 12 
will be sufficient to operate the pump or lift 13. 
During such a period air under less-than-atmos 
pheric pressure will be drawn through the tubes 16 
and 17 into the manifold 12, the path of move 
ment thereof being through tube 17, passage 43, 
chamber 34", port 45, cylinder 25, port 44 and tube 
16. The pressure maintaining on the outer side 
of the piston 35 (to the right as shown in Fig.2) is 
sufficiently less than that on the opposite side 
thereof, so that the piston will be moved to its out 
Ward limit position against the pressure of the 
spring 38. Movement of air through the aug 
menting device will cause both valves 46, 47 to 
remain unseated. . 
The reciprocating movement of the rod 28 and 

the attached plate 26, effected by the rotation of 
the can 21 and the pressure of the spring 31 will, 

80 
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under such normal conditions, not affect the pis 
ton 35 which will be held outwardly beyond the 100. 
range or path of movement of the plate, by the 
partial vacuum maintaining in the Outer part of 
the cylinder 25. 
The spring 38 is of such strength, however, that 

it will, upon a slight decrease in the degree of Sugh 105 
suction, or a slight lessening of the pressure dif 
ferential by which the accessory 13 is actuated 
force the piston inwardly (toward the left as 
viewed in Fig. 2) causing the piston to engage the 
drive plate 26. Thereafter, until the normal de- 110 
gree of suction within the chamber 34 andline 17 
has been again developed, the E. will recip 
rocate With the rod 28 and plate 26, the spring 38 
retaining the piston in contact with the plate. 
During this phase of operation the piston 35 on 15 
inward movement under the urge of spring 38, will 
draw air from the chamber 34' into the cylinder 
25 through the port 45, the valve 47 unseating 
and the valve 51 seating to close communication 
between the line 16 and the cylinder. Upon out- 120 
ward movement of the piston, against the pres 
sure of the spring 38, air will be forced from the 
cylinder into the exhaust line 16, the valve 47 
being seated and the valve 51 unseated by the 
fluid in motion. . . . . 125 
When a sufficient degree of evacuation has been 

developed, in the chamber 34, cylinder 25, and 
line 17, either by reason of the evacuating move 
ment of the piston 35 or by reason of a drop of 
pressure in the intake manifold, the atmospheric 
pressure upon the inner face of the piston will 30 
oppose the spring 38 and force the piston to a 
position where it will not be operably engaged by 
the plate 26. • - 

It will be understood that while the piston is 35 
in reciprocating movement, and at other times, 
atmospheric pressure will maintain in the cylin 
der 25 inwardly of the piston, due to the vent 
opening to the crank case interior provided by 
the passage 27, the recess in the inner end of 4) 
the casing section 24 as shown in Fig. 3, and the 
opening in the crank case shown in Fig. 2. 
The vent passage will also function to admit 
lubricating spray from the crank case to the 
cylinder 25. Chamber 34 being of large capacity 145 
Will maintain an operating degree of evacuation 
for a considerable time, and when the fluid pres 
sure does increase beyond this necessary degree, 
the rate of increase will be gradual, allowing the 
piston 35 to move slowly inwardly to engage the 150 
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reciprocating plate 26 in order that the piston 
may engage the plate when the latter is near 
the end of its inward stroke and consequently 
moving slowly. The force of impact of these 

5 parts is thereby reduced to a minimum, greatly 
increasing the effective life of the device. The 
large capacity of the chamber 34' will also func 
tion to render the operation of the lift 13 more 
uniform and to reduce the fluctuations of pres 
sure in the line 17. 

It will be understood that the Specific device 
described is to be regarded as illustrative of One 
embodiment of and not as Specifically limiting 
the invention as defined by the following claims. 
What is claimed is: m 
1. A suction augmenting device for a suction 

line, comprising a cylinder casing, a reciprocat 
ing drive element therein, a piston movable in 
said casing, a resilient member for urging said 
piston into contact with said reciprocating drive 
element, a capacity chamber in communication 
with said cylinder, check valve means for pass 
ing fluid from said capacity chamber to said 
cylinder, and check valve means for passing fluid 
from said cylinder, whereby upon increase of 
pressure in said capacity chamber said resilient 
member may become effective to urge said pis 
ton into engagement with said drive element to 
draw fluid from said chamber. 

2. In combination with a fuel feeding system 
for an engine having an intake manifold, a Suc 
tion operated fuel lift and a suction line between 
said manifold and lift, a capacity chamber aSSO 
ciated with said suetion line, a cylinder casing 
communicating with the capacity chamber and 
suction line, a pistOn movable therein, drive 
means adapted to effect reciprocation of Said 
piston only when the fluid pressure in Said cham 
ber rises above a predetermined normal, and 

O 

5 

20 

25 

30 

35 

40 valve means whereby movement of fluid from said. 
manifold into said chamber is prevented, and 
whereby reciprocation of said piston will cause 
fluid to be withdrawn from Said capacity chann 
ber. 

3. Means for augmenting suction in a suction 
line comprising a capacity chamber associated 
with said suction line, a casing in communica 
tion with said chamber and suction line, said 
casing having a pump element movable therein, 
drive means for said element, and means effec 
tive upon increase of pressure in said chamber 
to effect operable association of said element 
and drive means and to effect an Operable disso 
'ciation of said element and means when said 
pressure falls below a predetermined pressure, 
and valve means for causing said element to with 
draw fuid from said chamber when in operable 
association with said drive means. 

4. A suction augmenter for a suction line, Com 
prising a cylinder having valved inlet and Outer 
let ports, a piston freely reciprocatory in the 
cylinder, means urging the piston in one direc 
tion of movement, a drive member separate from 
and engageable with the piston to move it in 
the opposite direction, and a capacity chamber 
communicating with the suction line and with 
said cylinder through said valved inlet port, 
whereby movement of said piston into engage 
ment with said drive member upon increase of 
pressure in said suction line will be retarded. 

5. An automotive vehicle having an engine, 
an intake manifold for the engine, a suction op 
erated accessory, a cylinder having a movable 

45 
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said capacity chamber for urging the disk into 

3 
piston therein, a capacity chamber communicat 
ing with said cylinder, valving means in said 
cylinder for permitting a uni-directional flow 
through said cylinder, means for moving said 
piston in one direction whereby fluid enters 
through the entrant valving means from said 
capacity chamber, a reciprocatory disk free with 
in said cylinder, means for actuating said disk, 
means effective upon an increase of pressure in 

80 

operative relationship with said actuating means, 
and a conduit communicating with Said mani 
fold, accessory and capacity chamber. . 

6. A device for augmenting suction in a Suc 
tion line, comprising a cylinder having a piston 
movable therein, a cylinder head having valved 
inlet and outlet ports and a capacity chamber 
therein, said capacity chamber communicating 
with said cylinder through said inlet port, resil 
ient means for urging said piston away from Said 
cylinder head, and actuating means free of and 
engageable with said piston to urge it toward Said 
head, whereby said piston may be held Out of 
engagement with said actuating means against 
the urge of said resilient means by a vacuous 
condition in said cylinder adjacent said head and 
in said capacity chamber, and whereby upon less 
ening of said vacuous condition in said portion 
of said cylinder said capacity chamber will func 
tion to retard movement of said piston into en 
gagement with said actuating means. 

7. In combination with an internal combustion 
engine intake manifold and a suction operated 
accessory, of a suction booster pump having a 
valved outlet connected directly to the manifold, 
said pump having a head provided with a cham 
ber, said pump having an inlet leading from the 
chamber, and said chamber itself having an inlet 
leading from the accessory, one of said inlets 
being valved for cooperating with the valved 
outlet in directing a uni-directional air flow 
through the pump from the acceSSOry. 

8. In a suction producing apparatus associated 
with a suction line extending to a suction operable 
device, a cylinder chamber and a piston movable 
therein for enlarging and contracting said cham 
ber, a check valved inlet passage opening into 
the chamber and a check valved exhaust paSSage 
leading therefrom, a capacity chamber communi 
cating with the check valved inlet passage where- 125 
by fluid may pass from the capacity chamber into 
the cylinder chamber, a fluid passage for con 
necting said capacity chamber to the suction line, 
drive means adapted to engage and actuate said 
piston, and means. for causing said piston to 130 
engage said drive means for actuation thereby 
when the fiuid pressure in said capacity chamber 
exceeds a predetermined degree. 

9. In combination with an internal combustion 
engine intake manifold and a suction operated 135 
accessory, a cylinder chamber and a capacity 
chamber, a check valved passage for permitting 
fiuid passage from the capacity chamber into the 
cylinder chamber, a check valved connection be 
tween the cylinder chamber and the intake mani- 140 
fold for permitting fluid passage from the cyl 
inder chamber into the intake manifold, a fluid 
passage connecting the capacity chamber to the 
suction operated accessory, and piston means for 
alternately enlarging and contracting the cylin- . 145 
der chamber. 

ERWIN C. HORTON. 
HENRY UEBER, 
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