2,870,758

F. A. STANDIFORD
DECONTAMINATION SYSTEM

Jan. 27, 1959

2 Sheets-Sheet 1 .

Filed Jan. 7, 1958

\\ \\V/ \V/\/VV////W\\\\\ \ 3@%\“\\\\\\\\“
) W\\\\\\\\\

a——
Aammmmvawzavnau

==

\\\\\\\\\\\\\\\\\\\\\\

NN

INVENTOR
ArroenEys.

BY

D . SrenpIFoRD

_;?&é;?

By . -
or” [ & 4—ﬂ . F sQ\N\\N

h . 0
Hifll \\.



Jan. 27, 1959 F. A. STANDIFORD 2,870,758
DECONTAMINATION SYSTEM :
. Filed Jan. 7, 1958 2 Sheets-Sheet 2

jz/‘a, ¥

Jé !“IQEQ j/

73, A G2 : zzzty, 5 .
' .-7& [Cz2  « . % ‘

2la é ". \i!““ . L T éi

24 Ih A 29 % %zt \

E EE.\\\ = J slz' ‘

. : ‘

., | | Ca | 5

;\‘z__ | |

NN SAANNRae

=

j/ INVENTOR.
LED Jq o 5 TENLIEOR, 0,
BY

/4_7'7‘0@/\/5),5-



United States Patent Office

2,870,758
Patented Jan. 27, 1959

1

v 2,870,758
DECONTAMINATION SYSTEM
Fred A. Standiford, San Pedro, Calif.
Application January 7, 1958, Serial No. 707,543
10 Claims.  (CI. 123—119)

This invention relates to apparatus for removing, or
rendering inert, air pollutants normally produced in com-
bustion or chemical processes. This invention relates par-
ticularly to apparatus of this character for use in con-
nection with an internal combustion engine. of an auto-
mobile, ‘

Exhaust gases from an automobile engine contain hy-
drocarbons in addition to water and carbon dioxide as a
result of incomplete combustion. The primary object of
this invention is to provide apparatus that makes it im-
possible for these hydrocarbons to contaminate the air.

In order to accomplish this purpose, a separator device
is utilized. By the aid of this device, the heavy hydro-
carbons are carried out through the exhaust pipe with the
_condensed moisture, and the lighter hydrocarbons are
reburned by the engine. The heavy hydrocarbons do not
rise in the air, and hence create no problem. :

Another object of this invention is to provide im-
proved apparatus for more completely burning the fuel
supplied to the internal combustion engine, whereby not
.only is the engine efficiency improved, but there is the ad-
ditional advantage that a small separator can operate
efficiently. Thus,. according to this invention, an exceed-
ingly rich mixture of fuel is admitted into the intake
manifold when the automobile is decelerating and when
the throttle is closed. In order to minimize the job re-
quired to be done by the separator, air is bypassed about
the carburetor to the intake manifold during conditions
of high vacuum. Accordingly, the fuel is more complete-
ly burned and the separator can more effectively operate.

In order to ensure effective operation of the sepa-
rator, gases are cooled in advance of the separator to a
temperature below the boiling point of water. Accord-
ingly, water vapor can be used as a medium for conduct-
ing the heavy hydrocarbons to the roadway. ;

Another object of this invention is to provide apparatus
for improving the efficiency of an internal combustion
engine. ‘

Another object ‘of this invention is to provide simple
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Fig. 3 is an enlarged sectional view taken along the

" plane indicated by line 3—3 of Fig. 1;
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apparatus for accomplishing these results and which is -

readily installed in an automobile.

This invention possesses many other advantages, and
has other objects which may be made more clearly ap-
parent from a consideration of one embodiment of the
invention. For this purpose, there is shown a form in
the drawings accompanying and forming part of the pres-
ent specification. This form will now be described in
detail illystrating the general principles of the invention;
but it is to be understood that this detailed description is
not to be taken in a limiting sense, since the scope of this
invention is best defined by the appended claims.

Referring to the drawings:

Figure 1 is a diagrammatic view illustrating the vari-
ous parts embodying the present invention; ‘

Fig. 2 is' an enlarged fragmentary sectional view illus-
trating a portion of the air cleaner and the bypass struc-
ture; ' i '
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Fig. 4 is an enlarged top plan view of the separator il-
lustrated in Fig. 1;

Fig. 5 is a further enlarged sectional view taken along
the plane indicated by line 5-—5 of Fig. 4; and -

Fig. 6 is an enlarged plan view of the collector device
incorporated within the separator and taken along the
plane indicated by line 6—6 of Fig, 5, a portion of the
apparatus being broken away and illustrated in section.

In Fig. 1, an engine block 10 is jllustrated.. Exhaust
gases, including water vapor and carbon dioxide, pass
from the engine via a conduit 11 to a cooler 12 and
thence to a separator 13. The temperature of the gases
in the separator 13 is below the boiling point of water.
The moisture thus condensed in cooler 12 acts as a vehicle
for carrying the heavy, incompletely burned hydrocarbons
out of the separator 13 and to a tailpipe 27.

The lighter gases in the separator 13 are returned to

_the engine. For this purpose, a conduit 15 is provided.

One end of the conduit 15 connects with a fitting or elbow
16 at the upper side of the separator 13, and the other
end of the conduit 15 projects into the carburetor 19.
The light gases are accordingly discharged and recircu-
lated to the engine and burned,

The separator 13 is shown in detail in Figs. 4, 5 and 6.
It comprises a circular casing made of two parts 20 and
21. These parts .have peripheral flanges 20a and 214
held together by a series of nuts and bolts 22 or other
fastening means. The casing parts 20 and 21 provide
a flattened, generally circular chamber 23.. Exhaust gases
at a temperature below 212° F. are fed into the cham-
ber 23 in a tangential direction. For this purpose, the
casing parts 20 and 21 provide a tangential inlet 24 1o
the chamber 23. A conduit 25 from the cooler 12 telé-
scopes. over a nipple 254 that projects into the opening
24q of the inlet 24, the end of the conduit 25 abutting
a shoulder 245 formed by the complementary casing
parts 20 and 21. A clamp 25k compresses conduit 25
over nipple 25a. )

The circular motion of exhaust gas in the chamber 23
causes the heavy particles, including water, to collect
along the outer walls of the chamber 23 and the light
particles to collect at the center of the chamber 23. The
heavy impurities are carried by the water to a central
drain 26 formed integrally on the lower casing part 20.
The drain 26 is in the form of an elbow with which
the tail piece 27 cooperates. The tailpiece 27 projects
within the drain 26 and is held in position by the aid
of a set screw 28 or other suitable means.

The lighter gases at the upper central portion of the
chamber 23 pass into the fitting 16. The fitting 16 is
in the form of an elbow, one end being threadedly ac-
commodated centrally of the upper casing part 21.

The normal pressure of gases at the area of the fitting
16 is low by virtue of the circular motion of fluid. JIn
order to ensure that the gases are at a pressure sufficient
to be drawn into the intake manifold through the carbure-
tor 19, a collector 29 is provided. This collector 29 acts
virtually as a pumip in order to increase the pressure of
gases at the center of the chamber 23. The collector
29 is in the form of a cup, the sides of which provide
a series of vanes 30 equiangularly located about the axis
of the collector 29 and providing communication between
the inside and outside of the collector, The vanes effec-
tively scoop gases to the interior of the collector 29 into
which the fitting 16 projects. To ensure this result, the
vanes 30 extend angularly in a direction opposite the
motions of the gases in the chamber 23. Although sta-
tionary, the collector 29 acts as a centrifugal impeller.

The collector 29 conveniently can be made of flat
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sheet metal material .or-the like, appropriately cut and
‘hent to. provide .the .desired configuration. - The-flat-metal
is radially cut, providing a .series of tabs. The tabs are
each bent along lines L that are inclined to a ling radially
of the collector. ‘The ends of ‘the tabs are squared off
so that they fit the. upper casing part 21, --Ears 31 -are
formed at the ends of some of ‘the vapes to provrde a
means of attachment of the collector- 29 to: ‘the- ‘casing

(4]

part 21, Screws 32 or-the like serve -to secure the ‘ears |

31 in position. By providing a suﬂicrent anaularrty ‘of
the 'vanes 30, sufficient pressiire -is: developed at the in-
terior of the collector 29 such -that the lrghter _gases
may. be effectively recirculated to the engrne

It is vital that the separation accomphshed -by -the

separator 13 takes place at a-temperature below the boil-
rng point of water.” To ensure this result, the cooler 12
is- provided -between the separator 13 ‘and the exhaust
manifold of the englne block 10. - ‘The Cooler 12 com-
prises two end elements or headers 33 and 34, respec-
tively providing means- for connection of the condurts 11
and:25 to the cooler. A series of tubes 35 (see also
Fig. 3) interconnect. the- headers 33 and .34 .and_pro-
vide a substantial area ‘exposed to. ‘the “ambient ajr for
effectrve transfer of heat thereto, Preferably the ‘tubes
35 are made of good heat-couductrng material such_ as
aluminum. -The gases expand as they enter the tubes 35
-from - the inlet -header 34, and are accordrngly cooled
Both the velocity and temperature of the gases ‘are rg-
duced at the outlet header: 33, and the gases Dass. to, the
separator 13 via the condurt 25.
ToIn order to minimize the .work required of the sepa-
rator 13, provisions “are made for more completely buin-
ingithe fuel supplred to the engine, especrally when a
rich mixture would otherwise be present. A valve strie-
ture, 36 is provrdcd for thls purpose The functron of
the valve structure 36 is to ‘draw air from the filter 17
10 the intake rnanrfold 37 when high* vacuum condrtrons
corresponding ‘to .rich mrxtures ‘exist-in the rntake mani-
fold 37. The valve structure 36 has a tubular body 38
supported ad]acent the -intake manifold 37 by’ the’ aid
of a fitting 39. The fitting 39 has one end secured to
the -intake’ manifold 37, and another end ﬁts ‘within a
transverse threaded bore 384 of the body 38. The bore
38a intersects the main chamber 4€ of the body- 38 and
hence, communication -between the intake mamfold 37
and the internal chamber 49 is establrshed

A generally fubular - seat—formmg insert 41, threadedly
accommodated in the’ left-hand end of the body 38,
provides an inlet ﬁttrng A condurt 42 is attached at.one
end to the outer end ‘of the seat-formmg insert 41. ‘A
fifting 43 is provided for this purpose. The other end
of the conduit 42 prOJects upwardly through a rubber
grommet 44 atfached at an opening of the air ﬁlter 17 so
located that the air enterrng the condurt 42 is ﬁltered
The grommet. 44 grlps the condurt and restralns move-
ment thereof.

A movable closure structure 45, accommodated in. the
body chamber 40, is movable toward and away.. from the
seat insert 41. The closure 45 has a comcal head 46 en-

gageable with a conrcal seat 47 formed at the 1nner ‘end
of the insert 41 to close the 1nlet A stem 48 of the
closure structure 45 extends w1thrn a hollow gurde 49
threadedly accommodated in the rrght hand end of the
valve body 38, whereby the closure is gurded for move-
‘ment toward and away from the seat 47. A compres-
sion spring 50, mterposed between the end of the guide
49 and the rearwardly facrng shoulder 51 formed by the
’head 46, urges the valve toward the seat 47. Ad]ustment

of the position of the ourde 49 determrnes the seating force
exerted by the sprrng 50 on the head 46 A knurled lock
nut 52 holds the guide 49 in ad}usted posrtlon The outer
'end of the gurde 49 carries a knurled knob 53 for facrll-
tatrng approprrate ad]ustment of the gurde

Dependrng upon the e)rtent of vacuum 1n the intake
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manifold 37, more or less force is exerted upon the closure

-head-46, tending to retract it away from- the seat-47. ~Dur-

ing normal running conditiens of the engine, the vacuum
condition in the intake manifold 37 is insufficient to cause

- retraction of the closure 45. However, during conditions

of idling and deceleration, high vacuum is created in the
intake manifold 37, and the valve closure 46 opens. Ac-
cordingly, air is bypassed -from ithe filter 17 directly into
the intake manifold 37, .and adequate air is.provided for
assuring more complete combustion of fuel supplied at
this time. ' :The air. bypassed-into.the.intake. manifold 37
exerts no effect upon the jets.in the carburetor 19 since
it bypasses the - carburetor structure. ‘Accordingly, the
added air doesnot increase the fuel.drawn:into the system.
The separator operates eﬂicrently because the quantity of
incompletely burned hydrocarbons is minimized by the
bypass valve structure.

By carefully ad]ustrng the force exerted by the .coil
spring 50, ‘Just: enough air-is, mtroduced for all condrtrons
of operatron

The cooler 12 and separator 13 are readily: suspended

at the frame of an automobrle by bracket means_(not
“The structural modifications of ‘an exrstmo
system. requlred for connectrng the parts of the present
Installatron 1is :accom-

,vphshed in an expeditious maun‘er‘

The inventor claims:

1. In apparatus for removmg air contaminants froman
internal-combustion engine . ‘having -an - intake man'» oid,
a: fuel admission devrce, and an exhaust mamfo ‘
vice for cooling exhaust gases’ below the borlrn po nt of
water; a separator fed by- sard devrce for precrprtatrng

~heavy hydrocarbons in-water: vapor, sdid’ separator ‘having
-a draid -outlet for heavy’ hydrocarbons ‘or -the like and-a

second outlet for: light ‘hydrocarbons or- 1he 'hke, ‘means

'_’for conductrng said light ‘hydrocarbons from said- second
-outlet. to. the” intake ‘manifold of the ‘engine: and “means
fot bypassrng arrdrndependently of sard admission’ device

‘into-said ‘intake -manifold-to prevent ‘the ‘existence of an
unduly rich miixture in said-intake manifold.

2. The combination ‘as set: forth in clarm 1 ‘in “which
said bypassing means comprises a normally closed valve
structure, and means actuated by the pressure drop in

- ‘said mtake mamfold by ‘opening said valve structure ‘to
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admrt air into sard intake manifold;

3. The combination as set forth in claim 1 in, which
said separator provides a circular chamber and-a tangen-
tial inlet. for centrifugal separatron of hght and’ heavy
hydrocarbons, the said second outlet berng located at the
center-of said chamber.

4. The combmatron as set forth in-claim 1 in 'which
said separator provides a circular chamber anda tangen _,al
inlet for centrifugal separatron of light a avy. .
carbons, the said-second outlet, berng located. at the center
of said chamber, and means for pumping the hght hydro-
carbons from said second outlet to the. intake. mamfold

5 The combrnatron as: set forth in. clalm 1 in whlch

| inlet for centrifugal separatlon of hght and heavy hydro-

carbons, the said second outlet berng located at the. center
of said chamber and collector means. in sard charnber

1 movement of the gases in said. chamber for elevatmo the

pressure at said outlet at least substa,ntrally to atmospherrc

. pressure,

75

6. The combination as set forth.in claim 1 in which
said separator provrdes a c1rcular chamber and a tangen-
tial 1nlet for centrifugal separatron of light and heavy
hydrocarbons, the said second outlet. being located . at the
center of said chamber, and a collector cup in the chamber
made of sheet metal and havrng radral tabs bent along
lines inclined to the length thereof to provrde a series of

vanes drrected opposrtely to the drrectron of movement.

of the gases in said chamber for elevating the pressure
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at said outlet at least substantially to atmospheric pres-
sure.

7. The combination as set forth in claim 1 in which
said cooling device comprises a pair of headers and a
series of tubular elements joining the headers.

8. The combination as set forth in claim 1 where-
in there is provided an air filter, in which said bypassing
means draws air from said filter at a place dependent
upon the filtering action thereof.

9. The combination as set forth in claim 1 in which
said bypassing means comprises a valve structure having
an air inlet, an outlet connected to said intake manifold,
a closure element, and adjustable means for urging the
closure element to closing position, the closure element
being subjected on opposite sides to inlet and outlet pres-
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sure respectively, whereby the valve closure is moved to
opening position upon a sufficient preponderance in at-
mospheric pressure.

10. The combination as set forth in claim 1 in which
said bypassing means comprises a valve structure having
an air inlet, an outlet connected to said intake manifold,
a closure element, and adjustable means for urging the
closure element to closing position, the closure element
being subjected on opposite sides to inlet and outlet pres-
sure respectively, whereby the valve closure is moved to
open the valve to an extent corresponding to the differ-
ence in inlet and outlet pressure..

No references cited.



