1250 Schweizer Road

Horseheads, NY 14845

Phone: 800-845-4665

WARD DIESEL FILTER SYSTEMS Fax: 607-739-7092
www.warddiesel.com

November 30, 2018

Margate-Coconut Creek Fire Rescue
4800 West Copans Road
Coconut Creek, FL 33063

Attention: Danny Rodriquez, Logistics Captain

Ward Diesel Filter is the “sole manufacturer” and “sole distributor” of the “PATENTED” “NO SMOKE”
diesel filtration system granted by the United States Government pursuant to Patent Number 4,803,838.
No other company or individual has been licensed to manufacture or market an identical or similar
system. Installation of the system(s) is completed by Ward Diesel service technician(s) on all new
installations at the manufacturer facilities. As a retrofit assembly, the installation is completed at the fire
department.

If you have any additional questions, do not hesitate to contact me.
Very truly yours,
WARD DIESEL FILTER SYSTEMS

.y

C

Scott H. Beecher
President

WARD DieseL FiLTER
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1580 Lake Street
Elmira, NY 14901
Phone: 800-845-4665

WARD DIESEL FILTER SYSTEMS Fax: 607-739-7092

www.warddiesel.com

NOTICE

WARD DIESEL FILTER SYSTEMS MARKETS THE “NO
SMOKE” DIESEL EXHAUST FILTRATION SYSTEM.
THIS SYSTEM IS COVERED BY U.S. PATENT NUMBER
#4,803,838. NO OTHER COMPANY OR INDIVIDUAL HAS
BEEN LICENSED TO MANUFACTURE OR MARKET
THIS PROPRIETARY SYSTEM.

WARD DIESEL FILTER
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United States Patent ns (11] Patent Number:
Kaeser 45) Date of Patent:  Feb. 14, 1989
[54] DIESEL PARTICULATE INFUSION 4,581,891 471986 Usui ; 60/303
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4,803,838

1
DIESEL PARTICULATE INFUSION
CONTROLLER

BACKGROUND OF THE INVENTION 5

1. Field of the Invention

This invention relates to a sysiem for removing par-
ticulates from the exhaust gas of internal combustion
engines in motor vehicles. More particularly, this inven-
tion relates to a system for removing solid, predomi-
nately carbonaceous particulates contained in the ex-
haust gas of dicsel engines only during those times that
the emission of such particulates into the atmosphere
would be of greatest danger to persons in the vicinity of
such vehicles. ‘

Diesel engine exhaust' gas contains considerable
amounts of exhaust particulates, Various kinds of filters
or trapping devices have becn employed for removing

such particulates. However, a typical dicscl engine may 20

emit on the order of a gallon of particulate in 1,000 miles
of continuous operation After a sufficicnt amount of
particulate hus been trapped, the resultant buckpressure
adversely affects the operation of the engine. Vehicles
which utilize filter elements for trapping exhaust partic-
ulates must therefore employ means for dealing with
this problem.

2. The Prior Art

Thete have been proposed a aumber of diesel exhaust
gas cleaning devices which include filier regeneration
means. Disclosed in U.S. Pat. Nos. 4,430,681, 4,485,621
and 4,538,412 are filter regencration systems comprising
various means for igniting and burning the trapped
exhaust particulates. Such regencration systems con-
ventionally include valve means for by-passing at least
portion of the exhauat gas during at least a portion of the
regenenation cycle. In general, regeneration techniques
have been subject 10 one or more of the fallowing dlsad-
vantages which have precluded the commercisl accep-
tance thereof: (1) there may be an inability of the filter
element 10 undergo regeneration 30 as 10 meintain effec-
tiveness over long periods, (2) regencration may reduce
the efficiency of the filier clement, (3) regeneration inay
damage the filter clement such as by the generation of .
corrosive gases, and (4) regeneration may produce ex-
cessive amounts of harmful by-products such as sulfates.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide
an cxhaust particulate removal system which over-
coraes the disadvantages of the prior urt. -

Bricfly, the present invention relutes to a system for
removing particulates from exhaust gas of 3 vehicle
internal combustion engine. The sysiem comprises first <
gas flow means connccted 10 the exhaust of the engine,
and valve means connecied (o the first gos flow means
for normally. directing exhuust to a first output when in
the nonactivated condition and for dirccting exhaust io
» second output when in the activated condition. Sec-
ond gos Nlow means is connecied 10 the valve means
first output for eshausting particulaie-containing .cx-
haust o the atmosphere. ‘Third gas flow means is con-
necied to the valve means second output for removing

23

30

exhaust gas particulates before delivering the exhaust 6S

gas to the aimosphere. Means responsive to the starting
of the engine activates the valve means for a predeter-
mined period of time after the cngine has been started.

10
. valve means can be disabled by swiich means which

LY

5 02 :
Means responsive to a second condition within the vehi-
cle slio sctivates the valve mesns.

The.meam responsive to s second condition may
comprise means activated by shifting the vehicle gear
means into reverse gear for activating the valve means
while the vehicle is in reverse gear, the valve means
remaining activated for the predetermined ‘period. of
time after the gear means has been shifted out of reverse
gear. The vehicle operator can also operste the valve
means by closing a switch. The meuns for activating the

detects the backpressure in the exhaust system. .

BRIEF DESCRIPTION OF THE DRAWINGS

.FIG. 1 is & schemalic view of an engine provided
with a aystem for removing eahaust gas particulates in
accordance with the present invention.

FIG. 2 is a schematic view showing a preferred sys-
tem for purifying exhuust gases,

F1G. 3 Is » schematic diagram of a conteol circuit for
activating the exhaust diverter valve of FIG. 1.

" DESCRIPTION OF THE PREFERRED
EMBODIMENT

In FIG. 1 exhaust manifold 11 of diesel engine 10 is
cannected 10 a first gos flow conduit 12. Whereas a
diesel engine is specifically described herein, the present
invention is also useful in connection with other en-
gines. For example, a gasoline engine having worn rings
may exhaust & sulficient amount of particulate matter to
warrant use of this system. Changeover valve 14 is
located in housing 13 which is connected to conduit 12,
The valve normally connects exhaust gas to second
exhausi gas conduit 15 in which muffler 16 is located.
When in the sctivated condition, valve 14 switches the
exhaust gas flow 1o third gus fow conduit 18 in which
filter or particvlate catching means 19 is located.
Dashed line 21 indicates the mechanical conneciion
between valve 14 and valve sctuating means 20.

Attached 10 engine 10 is transmission 22 from which

‘control lever 23 extends. Dashed line 25 represenis s

mechanical connection between lever 23 and backup
switch 26 which activates backup light 27 when trans-
mission 22 is shifted into revesse. Switch-28 connects
batiery voltage tv engine ignition sysiera 29, and starter
switch 30 connects battery voltage to starter 31.

Referring to FIG. 2, gas conduit 12 is connected (o
changeover valve housing 13 having a first outlet pas-
sage 33 and a second outlet passage 34. Otlet passage
33 is connected to muffler 16 by conduit 15, and outlet
passage 34 is connected to particulate filter 19 by gas
conduit 18. Disposed within housing 13.is a valve 34
which is .shown in its normal position, whercby gas
from conduit 12 cxits from outles passage 33. Activation
of air cylinder 35 pulls lever 24, thus causing valve 1_4 to
move 10 its activated position shown by dashed lines,
whereby gas from conduit 12 exits from outlet passage
4. It is noted that air cylinder plunger rod 31 is repre-
sented by the dashec line mechanical ceanection in
FIG. 1. ’

Referring to FIG. 3, air tank 40 supplies air to sole-
noid valves 41 and 42 which conirol the flow of air to
opposile ends of uir cylinder 35. Valve 41 is a three way
normally closed valve, and valve 42 is o three way
normally open valve. Thus, air cylinder plunger rod 21
is normally eatendcd. This pleces valve 14 in its normal
position shown in FI1G. 2. The combination of tank 40
volves 41 and 42 and cylinder 35 constitutes valve acti-
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4,803,838

3
vating means 20 of FIG. 1. Although sn sir cylinder-
aperated changeover valve may be odvantageous on
those trucks which already contain compressed air
tanks, other suitable activating means such as an electri-
cally powered sysieo may be employed. T

Also shown in F1G. 3 is the electrical control system,
the output of which controls valve activating means 20.
This sysiem comprises relays 47, 48 and 49 and 2 timer
gelay 50. The following commercially svailable parts
may be employed for the aforementioaed relays: Part
No. 700-HB-33Z 12 for relsys 47, 48 and 49 and Past No.
900-HT-22BZ12 for timing reloy 50, all of which ore
manulsctured by Allen-Bradley Company. Ignition
master switch 28 cannects the battery voltage o lermi-
na) 7 of relay 47 and 10 terminals 1 and 2 of timer relay
50. Switch 28 also connects battery voltage to override
switch 2, which may be located on the dashboard, and
10 a backpressure switch 53, which is located in conduit
38 A dash-mounted waming light 54, which is con-
necied 10 switch 53, signals the activation of that
switch. When closed, switch 53 connects battery volt-
age 10 terminals A and 4 of relay 47. In its closed condi-
tion, switch 52 connects batiery voltage to tenminal § of
relay 47. .

In order to describe the operation of the aforemen-
tioned system, it will be assumed that the system is
installed on a fise truck. As soon as an alarm is sounded,
the engine is started. Some minimum amount of dme is

S

required for the firemen to get ready and get on the 4o

truck. Thus, these is-a minimom predetermined time
iod between the starting of the truck and the time
shat the truck leaves the fire station. If a conventional
muffler exhaust system were employed on the teuck,
carbon particulates and the like would exhaust into the
station, thus presenting a danger to those working
therein. If particulnte catching means werc peemanently
inatalled on the truck, it would become saturated after
an average of twenty hours of operation. It is impracti-
cable to replace the particulatc trap cvery twenty hours
of operatios. Pacticulate traps having ~regenegution
means suffer a number of disadvantages os discussed
above. The system of FIGS. 2 and 3, as operated in the
following manner, solves the aforementioned dilemma.
Timer relay 50 is programmed such that, after it is
activaled by either relay 48 or 49, it remains elosed for
the predetermined time period. When stortes switch 30
is closed, current supplied 30 normally open reloy 43
closes that relay. Terminals 4 and 7 of relay 48 closc,
thereby interconnecting terminals § and 6 of timer telay
§0. Also, the normally open timer relay 50 closes,
thereby connecting terminals 1 und 3. Carrent will now
pass through the timer relay and through the normally
closed relay section of relay 47 (through terminals 3 and
9 thereof) (0 solenoid valves 41 and 42. The solenoid
valves being thus activated, air cylinder plunger rod 11
retracts, -placing exhaust changeover valve 14 in its
_activated condition. The exhaust system is placed in the
filier mode whereby exhaust gas is diverted through
particulate filier 19. When starter switch 30 opens, ter-
minals 4 and 7 of relay 48 are disconnected, thus starting
the predetermined period of tine during which timer
reluy lecminals 1 and 3 are connected. At the end of said
predetermined time perind, timer relay 50 opens,
thereby deactivating solencid valves 41 and 42, The
plunges of sir cylinder 35 retuins to its normal position,
and valve 14 returns to the position shown in FIG. 2.
The particulate-containing cxhaust gos aguin passes

L d
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through muffler 16 to the atmosphere. By this time,
however, the truck has Icft the stotion.

When the fire truck backs into the fire station, it
could again subject personnel working therein to par-
ticulute-containing cahsust gases. However, when the
vehicle is placed in reverse, backup light swilch 26
closes and activates relay 49. This normaily open relay
closes, thereby interconnecting’tlerminals 5 and 6 of the
timer relsy. This closes the timer relay, connecting
terminals 1 and 3 thereof, and causes current to pass
through relsy 47, as described sbove, 10 activate sole-
noid valves 41 and 42 and place the exhaust sysiem in
the filter mode. When the transmission is shified out of
feverse, swilch 26 opens and the timer clock in relay 50
begins (o run. The exhaust system then remains in the
filtered position for the predetermined period of time.
This_gives some time during which the transmission
may be placed in ncutral or park posilion in case the
engine is not immediately turned off.

Override switch 52 places the exhaust system in the
filter modc at any uime by overriding the timer relay.
When closed, it connects the battery voliage directly to
terminal 9 of relay 47, Switch 52 may be locaied on the
dashboard, the control box housing the relays or in any
other remote locstion. Switch 52 may be employed, for
example, if the truck drives up to the garage and palis in
forward, As soon as the driver begins to pull into the
gernge, he closes switch §2. .

Ii can be scen that particulate filter 19 accumulates
relatively litle particulate material per hour of total
operating time. However, the filter eventually accumu-
lates enough particulaie to create a sufficient backpres-
sure in the vehicle exhaust system to close switch 53.
The resultant flow of current to terminal A causes the
normatly open section of relay 47 to close. This allows
current to flow 10 terminal 7 of relay 47, through termi-
nal 4, and back to terminal A, to apply & hold current 10
relay 47 after the backpressure switch opens due to 2
reduction in back pressure. Also. the normally closed
seciion of relay 47 opens, thereby placing the exhaust
system ih muffler mode, regardiess of the condition of
relays 48 and 49, Since it is only infrequently that filter
19 accumulates sufficient particulate to actuate back-
pressure switch 53, the replacement of full traps is no
longer impracticable. After the actuated warning light
§4 i3 observed; arrangéments are made 10 have the par-
ticulate filtcr replaced. In the embodiment shown in
FIG. 2, this is sccomplished by opening clamps 58
which are Jocated at the outlet end of the cusing of filter
19. After end portion 59 and 1ailpipe €0 are removed,
the filter means is removed [rom the casing. A new or
cleaned filter means is inserted, and elements 59 and 60
are reattached. o

Various modifications can be made 10 the described
embodiment without departing from the scope of the
invention. For exomplc, the overcide switch mey be 8
pushbutton switch .that momentarily closes and then
opens when selcased. Such an override switch could be
cmployed 1o activate the timer relay 50 that the valve
means is activated for the predetermined time after the
switch is operated. The vehicle operator would merely
touch the pushbuttan switch as the vehicle bepins to
pull into a garage. The exninust sysiem 'would be in the
filter mode for the predetermined time which would be
[ 1 the vehicle to be parked

of sufficient length to permi
and the engine turned off.
{ claim:
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1580 Lake Strest
Emira, NY 14001
WARD DIESEL FILTER SYSTEMS Fax 607-739-7002

www.warddiesel.com

Notice of Patent Expiration:

U.S. PATENT NUMBER #4,803,838 for the Ward Diesel NO SMOKE Filter
System has expired.

Ward Diesel has stopped identifying or marking manufactured parts and
components with this patent information.

WARDDIESEL FILTER




