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. On, Junie 21, 1979 the EPA reneived a request from m Blaah!bnica. Ine. for
.1 - evaluation of a fuel saving device termed the "Fual Congervation Device,"
"1 'This dociment announces the qonclusidns of the EPA'a evaluation under section

- - “the provisions. of Section su of the Metor Vah:la:l.h Infamacidn and Cost
Savings Abt-..\( .
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~ Blitng Code 6560<01

, ENVINORMENTAL PROTECTION AGENCY
. 140 CFR Part 610) _
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| 7. WUEL ECONOMY RETROPLT DEVICES :
Announcement of _?aei -Ec’ouoﬁy Reiro_ﬂe tarice Evaluation
for "Fuel Conservation Device" ’
b | &m: ‘Bnﬂfpuﬁhutu Protaction Agenay {EPA). :
Notice of Fuel Economy Rat?ofit Device Evimuqiaa.
. oL | smmms : 'fhu documant announces the 60301&::1050 of Hehe EPA wnuuiuu‘ of the
Sk "?uu Conservation Device" under the provisions of Section su of the Motor
. Vohtch tatoﬁsttoa lnd c'ast Savings Act. - S L
YOR FURTHER R Puor 'uuechtm. W§|ion Control
| ‘raehuoiogy Divuieu. omu of nobno Sourse Aly ?ouuuou control,
!nvicomcntn Proueuon Auaey. 2565 l'l.muth Road, Ann . Aebw. m.ehula |
“105, 3130660-&3&0. | | :




L

f =
s
.

igﬁggggagﬁnggggugggggs Slcticn SL1(BY (1) and Section 511<e) of thc Motor
'~ Vehiele ’/in!omuuu and Bait 9av1n¢c Aot (15 0.8.0. 2011(!1)) uquu'u tham

(b) (1) ‘J"Upou apﬁuaatiou of any ams!tcturar of & i‘lttoﬁ.t domo (ar s E

: . prototype “thereot), upon the requeat of the Pederal Tvade Commission L
© 4 .. pursuant to subssction (a), or upon his own wotion; the EPA Aduinistrator
) ~ shall svaluate, in accordance with rules prescribed under subssation (d),
; R any retrofit Jevice to determine whether the retorfit device increases

_ TR fuel economy aud to determine whether the upunmattom (1! any) sade ]

o wlth respest to such utrofi.t devices au acourate.” )

- (c) "The EPA Administrator shall pubunh tn the the %dera; st t.' a
- summary of the results of all tests conducted under uct en.
gat\m w.th tha EPA Muaututor s coaeluuom as to -

- () ehe c!foet af aﬂy ruraﬂt dcv:l.u on fuel ceanmy:

b AUR ATRA  y
| ’ [ " -

@ th: cffece af any auch davtua on mtuiona o£ dit‘ pollutantss
T am |

- I Y (3) any other taforsatton vhich the Adminiitrator deternines to be
S , - relevant in evaluating such dwiu.

| - - ERA published mn ug_uuti.ops ‘establishing procedures foz conducting
- !hti _ccgapé} retrofit device evaluations on March 23, 1979 [44 PR 17946).

LI .

gga:u OF REQUEST ﬂog nvgguagzou on June 21. 1979 the EPA veceived & request ‘*H
< !i’ﬁ m Bhutrouica. Inc. for wamauon of a fuel uv!.na device termed the

" vpuat Oomuwnion Davice" (?GB). An avaluation has been made and the resuits 1
~are described completely in a report entitled: EPA J,_Evamauon of “Fuel Cone
' "icwition_ Device" Under Section 511 of the Motor Vehicle Infsrmation and Cost

Slvtnn Act. coptu of this npore \\\re wuhbh upon uquut.
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. a vohmq unmo uhieh s- aounm\tly lolt iduua. Tho :ppnumm £ur wclu-

| uubauntuud. o

atto’n mmur dmﬂnﬂtu a nead ‘tor .the dwi.cc uor quantifies thc tuol

mriniu nhich mht omw. iu sannot be enaoludcﬂ ‘that, ‘4f such a nud
, ﬂmta. 4 dwuc auch ™ eho "?uia cmcrvcuou BMB." is the solution, No

owuu coaclulion P to the iutl‘ econoRy muat of the "?ual Gouuwaems
Dov:lce“ is possible, Therefore, clains of “onomui fuel uvi.ngn." "saving a

trmdous munt of Euol.“ "utrononicu veo amOUNS of ‘€uel can be. saved,"
© gannot be iubiuuthud by tha dnu luhﬁuud with the app:l.iuuan. © Purther
'tutms and doaumauuon is nmlud bcﬂm tuel uviusu aum. if aﬁy. can be

Date o © David G, Hawkins | B
| Asgistant Administeator
for Adr, Noise, and Radiation




s e Evalum.an o! “th. Gounmuoa Div:l.cc" g
o L vudé? Seetiou m o!,' tiu Notor Vohicla !nfﬁmuan and Cost smm Aot
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3‘ - m !6110\!&: u " mry e! the wﬁumuou on the devte. as smipplied Lt
e j—by tho ippucant and th. euultm EPA analysis and conclus!.ona. - N S

1, Fuel ccmumuau Device” o - '"-

-l

' or . of t ce_and Paten Appucmt states that tht I \Q’
patent has Dser, assigned to Eleatronics, : Incorpovated, Novth. - e

Dallas Baunk Tower, 12900 Praston Road, Suite 500, Dallius, Texas BRI &
75230, Patent Appu.uuou Serdial Numbar » 32764, No pltcnt mbnr
vas ouppucd. " o )

Manufacturer of the Device:

FCD Blectronics, Inc. o o ' L
e North Dallas Bank Towee - - S e 2
;L o 12900 Preston Road, Suite S00 I - SR I
o : \mm. 'i'mo 78230 a

by weaet JOrganisations Prineipals:

-

2

3

Board.; £ Diraators

- Melvin F, Swatn
Jaues FiHall
Gerald D, Bostic, Vice Prutdent and Sooutury o -
S ‘ Robert !?.. Nevas, Jv., Prasident and Treasurver.
o FCD Electronics, las,
. North Dallas Bank Tower -
. v .w - 32500 Preston Road, Suite 500 :
~ -+ Dallas, Texas 75230 o
. 6, 2dentity of Applicants FOD Electeonies, Ino. " N g

7 ipt ¢ the Duvines (As ouppucd by tha lppuum)t “ha s
%ﬁl‘ll'p!r?ﬁqrﬁy'“ﬂh "a':ﬁ%!éd to shut down, an engine when it 4s net R
S bom uud. There are !oue prmry ways the dwseu do thm R
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v 5l . By wonitoring & (vehdcle) d‘t\@_r. R o
e T, Tuly. - By wondtordng the enargency braee s
. ;;,,:{..?ﬁttcaaa the "park" positdon in an sutomatic trans-
o AL 0 &e By combining any two of the three above and setting one to
e I override the other, i B S

- '_ N idqh iﬁnit‘ouug iyutcﬁ"m be a pﬁxiﬁw shut _pftd ot oie?ridi' resat
v, BYEteR JRor example: - oor Actuated Device: '

T 4 & Positive stmt offt Opsn the vehicle deor. After a
Lt N preset time, the duvite will stiut off the engine.

CHO LN
S b, Override teset #ystem: Open and shut vehicle deor. This
L attion starts the éhpine shut-off timer., If the door 18
ST opened and cluesd again bafore shut-off is actuated, then
the systed will-.esét and the engine will not ehut=off,".
W ; R ' . T

R L B
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The YD devicay sre small, soldd-atate component units, installed & the
mggmu A fufher descpiption is given in Attachment A, i

“01ained bility of the Davicer - "iis divice/s can be dne
gasoline or ,Eg.?gluel |

© i

hicles us

powersd eiyines t Y -

o o this ¢ n¢allstion of Devices is/are being aone
St by oue. (FOD Electedtiics, lac.) staff or supervised by our (BGD
L : . Slectronics, ' Ing.) ptrgﬂpﬁne-la Howaver, in the future, any devide
that will not be instailed or supervised by our (FOD Electronids
" the.) personnel will have specific iustallation instzuctions § .
| specific unit model pey specific vehiclés, Tools: . a drill, one
v swall standard screwdidver, . ohe side -cutters, one hand criamp,
S Tuastruotions: Two holes drs deiven into fire wall « mount device

T to '--Iilir'iﬂ'm' Ihi.- Color e;m;a wires goi-_‘ _ outtof “the d::icohth{:ughha"- ,
A  suall wire harnesd, 8) In a gasol. & engine powered vehicle, the - — '
© - blue wire attaches to the cotﬁ?ﬁ!ﬁ' re to 'Pfu%.?ﬁu' switch; ved
| © . to the actuation switeh, and black' {s ground, b) In a diesel
Y= 0 engine poversd veliicle, the blue wirt' to the fuel solenoid, white
S wire to the ignition switch, red wire to the actuation switeh,
- = black e ground, two. additional yeliow wives attach to the air
" . brake switch,® | . o -
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STV
" down via this device. In other words, the vehicle will revert to

glaimed)? “The deviae

ng shows the unit to be 'failegafe’) engine will not be shit

o operating :_‘;.‘g it did prior to installiation of the device."

F/

RETH
18,

. -t.roniel _uyi_nin be providc_d.

"The device -

Information Gathered by EPA¢ None. o

Analysist The idstallation of the FCD appears to be mwore come
plicated than described in the application., If dnstallation 1is
performed by FCD personnel there should be no problems. The ovdi~
aary sonsumier would need more spevific details which FCD elec-

" Bhe -1“?' of required maintenance appears to be correct.

- unregulatid exhaust emissions.. |
16,

Thete may be safety related problems with the\é FCD beyond just.

fatlure of the davice to shut off the engine, Engine shut off at

. unexpected times . could result in vehicle accidents., Proper ine

stillation, calitration, and operator familiurization would be
required, - | | -

The device should not have auny significant effect on regulated or

cenéiuiio s This device falls tnto the category of operation, ot
vehicle, wodification. If there is ‘@ problem of vehicle operators

leaving vehicles running at idle, this problem could be dealt with
by 1) nodifying the operator's vehicle usage habits or 2) pre=

... veting him from wavting fuel with a device such as the FCD, There

18 uo data supplied by the applicant or uncovered sy EPA- which
quantifies the amount of fuel wasted through negligently leaving
engines d4dling, Such data is nesded bLefore evaluation of the

 feanibility of the FCD devise ecan be mades A large fleet of pro- .
perly lustrumented vehicles would have to be fun with and without

the device to determine the amount of negligent idle time that

wwould, be saved. Fuel consumption trecords for the £laets would

. quantify fuel seyings due to the FOD and the demonstration should
7 also identify any potential safety problems asuociated with such an
- enigine cut=off device, The deivers in the test program should net

. bu awvare of the test variables or theiy dyiviag habits might be

altered. Thers may be a _tieed for such a device in sone commercial

~-vehicle flests. ‘'The sppiication does not demonstrate either a need

;
£

v of the Device (claimed): "If unit malfunctions’. (gield = . -
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L7 or quantify the fuel savings which may opeur, On the basis of the «
- odnformation pfovided, . 4t cennot be concluded that 1f such a need N

exiuts, that a device such ag the FCD is the solutions No overall _'
conolusions as to the fuel economy impact of the Fuel Conservition
‘Davice are possible. Therefore, the clatus of "enormous fuel
6avings", "saving a tremendous amousnt of fuel®, “astyonomical ...

S amount of fuel that can be saved®, cannot be substantiated by the

X . data submitted in the application, _ Further testing and documene

| © tation 18 newded before fuel saviigs, if auy, can be quantified., .
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LI EPA Evaln\ui.an ‘of “Fuel censaﬁati.an naviee" o
Undér Smtiﬂn 511 cf thu Hm:ox' Vah:lcle Infamt:lon and cesr. Savings Aet | i\\

. v
Y v
l

%hq fonowm :I.s a sumry oE ehe :Lufomtiaa ot tha davice as supp‘l.i.ud
by ﬂu lppueint artd tht ﬂsulting EPA analysi.u and cunelustons. L

Ka _ cation .of the Bav st Fuel Cunsetvat:lhn ';;ﬁldi,
0? ] . - | . _‘]‘.‘ | : B :\i .

Iaven oi: of the mvs.ee _“and Patem:sz . Appur:ant states that the

‘patent has beén assigued to FCD. 'Electzonics, lncotporated, North

DPallas Bank Tovar, 12000 Preston RoAd, Suite 500, Dallus, Texas
75230, Pateat Awucation Serial Nun\\e: - 32764. No patnnt nuﬁbw

Wasb, suppuua.

'-Hanufa turer o' ‘tha ﬂaw.ee:

?cn Buetroniea, fae. .

North Dallas Bank Tower =
12900 Preston: Road, Suite 500 o

Dallas, Texas 75230 |

| ;Haﬂu!actur:l.n OF 'ani.aationa Pri.mi als- j

" Melvin F. Swals

Janes F. Mall
Gerald D. Bostie, Vice President and Secvatary y

Robert E. Neves, Jri, Président and Treasuver
S, Malkdng Aplication:

Masketing Organteation i U.

?CD Eltcttbﬂihﬁ. Inc. ' .
Hoxth Dallas Bank Tower !
42000 Preston Road, Suite 500 |
mm. 'i'exas 75230 -

mmu of A 1 ltcmes ¥CD Bleeércntas. foc. -

Ducrt tlon of the Devies: (As susgned by the applicant): “The
FCD 18 primarily designed to shut .lown an engine vhin it 1s net
being used. There ave Eour prima?y vaye the devices do this:

Sl




L

.,

o ey wititoction & (vehinle) mr}

. AN ' SO ."‘i‘ T T
. A

B ‘wonitoriag: the émargmay bung. S ' LoD
3 ‘3? wonitoring: the "purk!' posiﬂeiun :tn an autanui& ti‘ma
---mmn. D

4. ffsy mbinieg iny too of - t!m thraa abave- and sett:ms an& té

N e
T My, .

de tht 6th&r. "

7 Eaeh éanituriug systen can be & pbsit:lva ‘shue oEE or werr:t.de reut
asystem. 'E‘oe exmpla: Doar Am;naced Deﬁce: S e

T a.. : ?ositm shut ofts Opan th& vahi.ele doar. - Aftar a

- -;.pggsat tiue, the daviee will shut off t‘hﬁ ansiﬁ&' R

o b. :,.1o=vaz-ridu reset systan: Open and shu'c vahiale doe:. This .
 .action starts the engiue shut~off tiwmer) If the doox is

opened dnd closed again befors shutwoff is -actuated, thuu‘ :__I |

| '.the systau wi.u reset and the ensiaa wild not shut-bfﬁ

: ‘The FGD deviees are smau, sol:ld-state eomponent unita, mataned en tlu
" f1vewall. A further deauri.pttou s given in Attachment' As. =

‘8.

cm:i.med Ap licabﬂu aE tha Devices - "thi.s devieals can be o=
| BET y any .an veh:telas using gaaoliu o di.esel

t ¢ 5.3 t:l.ma !.'ntana: on ol an a 1 CD Devices s/are be ng done
- by our (FCD BElectronics, tna.) sraff ot supervised by our (FCD
v - Elestzonies, Ine.) persotinel. However, in the future, any ‘device -
. that will not be installed or supervised by our (FCD Electronies;
Tae.) personnel will have specific installation  iastructlons- ‘per
specific unit nodel per bpecific vehicles, Toolst @ dpi1l, one
small standard acifewdriver, one side cutters, one batid ariap.
Insttuctio%s: Two holes ‘ate deiven into fire wall - fount deviee
‘to fire wall. t:olor coded wires come out of the dévice through a
small swire harness. a) In a gasoline enpine owared vehicle. the
blue wire attaches to the eon; walte wire to ignition y switeh; red
to the ‘actuation -switeh, aad bdlack is graund. b) In a diesel
engine povered vehicle, the blue wive to the fuel solemodd,’ white
wire to the ignition switch, ved wire to the astuation switch,
black to ground, two ;addtr.ional yellow viras attach to the Ih‘
brake switeh," . ,

10, Device Mai.n_tnaanég,_(ei_atgggp

Not applieable. 4




Ml S

down ‘via this.

6§ Shows the unit fo be
oparating as:it did prior to dnstallation of the deviee,” —

13y Test Regults = Repulated Entssfons. sn .

Information Gutheved by EPA: None.

U s natyegé

ARUULITY 1Ry

. ‘tronles says'will be provided, |
. The lack of réquired maintedance appears to be correct. s

-falluge of the device to.shut 6ff the engine. . Engine shut off at
- unexpected  times. sould result in vehicle accidents. Propar ine

: ggquired,; e

R . The device éhoﬁid not have .any significant effect on reghiated ot
.0 .,  unregulated exhaust emissions, | g v .

SHRET CRTRMRR R R R AT, I IR ML AR

- 16. Conclusions: This dev'i.g;a £alls fato thé'cate‘sory of operation, not
Vo vehicle, modification. Yf there Ls a problem of vehicle uper;tbrs

o lasving vehicles running at ddle, this problem could be dealt with

- by 1) modifying the operator's vehicle usage habits or 2) pre-
; ' - vanting hin fyon wasting fuel with a device sueh as the FCD, There
_ = -+ 48 no data supplied by the applicant or uncovered by EPA which
. quantifies the amount of fuel wasted through negligently leaving

o uee o~ englnes. ddling, . Such data is needed bafore evaluvation of the
feasidbility of the FCD device can be mide. A large fleet of pro-

_perly instrumented vehicles would have to be vun with and without

the FCD device to determine the amount of negligent idle time that

.+ . would be saved. [Puel consumption records for the fleets would
S T quantify fuel savings due to the FCD and the demonstration” should
A also identify any potontial ssfety problems associated with such an
engine cut=off device. : The drivers in the test progran should not
be avarc of the test variubles or thelr driving habits might be
“altecad. ‘There may be a need for such a device in some commerciel

-stallation, cdlibration, and operator familiarization would be

° vehitle fleets. The application does tiot demonstrate either a' need

. ;o . R ) S [ ] L ' e .r
faed): Vrhe devies o |

(latost) "6 ustt msdfunctions (Beld -
the unit to be 'failesafe') engine ‘will not bé shut
device.  In other words, the vahiele will revert to: = "~ '

4nd fuel Eeonomyt - "The device .,
e’ dnstallation of the FCD sppears to be_more come.
' plicated than desciibed in the application, ©1f dustallation s -~

"'-'_'-‘:f ! . performed by FCD ‘personnel there should be no problems. The ordie -
Lo nary cohsumer - would need wore specifie -ﬁega:us - which. FCD Elee= .

There wmey be safoty related problems with the PCD beyond Just




etlsts, that a .device such ap the FCD 18 the Wolutdion,  No overall

-data - submivred fa the applicat:luﬂ.. ‘Fagther testlog aid documen=

ffAthehun:s T -

-

conelusions a8 ‘to the fuel econtmy. impact-of the ‘Fuel. Gonearvat.tonf
Pavice ire possiblie. - Thugefors, the elaims of Yenvrmous ol
_zgimga““ Ygaving & tremendous amount of fuel, Yastrohomical see . - -
agoght of Fuel that csn be savad®, caunot be- Buhptanehted by the

_';nticm 8. nuaed bdfare faei uvinga. it aﬁy, éan be - quantiﬂ.d.

t,quntuy :ha fuul savings whteh azay deetr,. On the basis af ths.{-ff'i'}!"" L
fnformation . ptwide&. 4t canuot ‘be  concluded that if such & need




UL 4 niotreguired.

18

LY

_:l ‘u ”u. - ‘|k --:1-’;,",_.|-1‘_.°. i-(

* The nature of the' ‘use cf many eommewia:l moi:or‘
veh.leles requires freguent stops at whs.alw ‘the operator
_ leaves the operating station for the purpese of loading
7 -of unloading merchandise.  Milk -trucks would ‘be &
) ';'_---_'cemmon example . of such a motor vehicle use. - Other
" vehicles, such as diesel trueks, are left running for
‘ . long per.loag of . time. while not in use. In the case of
-diesel ‘trucks, the diesel motors should not be turned

. off until the temperature of the motor has dropped

20

+ 25

30

below a cettain value. ‘Truck drivers, in order to make
‘best use of their own time, frequently leave their

trucks running while ‘they make stops such as meal stops
rather than walting for the mators o cool and then

'turning ehem ofﬁ..

| ﬁhe inventoz is not ;hware_ of any pertinent
background art. o ; -

The preaent invenhion is an apparaens for use in a

motor wvehicie, intended primarny for commereial

vehicles, “The apparatus monitors certain component
clements of a predetermingd .condition affecting the -
motor velilele, and based upon & detormination that the
predetermined condition exists,  turns the motoy ou’
"aft-.ar 8 prudeeem!nod time interval,

S 'I'he pteaent inveneion re.lates ganerany to fue], T,
"”f’f}‘_f.,_.f;-_‘f':?canaét*tratiem devices. for ‘motor vehicles and; in ons of .
1. ite _aspects, to an, ipparatus for. aueomaei.aauy turning -
T the meter of & s‘hotor vehicle off when the moi:or powarj
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. . signal, and & means responsive to the timer for turning "

15
~the existence of each component element of . the -

T T TR A\j}/’ " e \g[?, 'y 77 AR, r?_;*’.-‘" T kL f(f'.-"i .
v " ‘ ,: o -_ A PN - o 1‘_ ’ ) "'1' : 'r;(’ - ‘ ,'['x ” — _;;: . T o “'_' _“'- :“ﬁi [ .
‘An - appatatus 'agq#[qs, ng. to the present dnvention - - .

~dncludes .at least: one sensor. for detectiny the & O

existence of component elsnents of a pf’éaégi@'fu‘ga*;xii: e
‘condition,’ & means’ responsivé to -the at least ‘ohe .. ]

47 8 sensor ' for .determining ' the lexistence ' of the .
I - predetermined condition and :‘geﬁeraé.g__t’tg a unigue signal = -
' vhen the predetermined condition iz determined to . . {I®

. .’. .

exist, a timer tesponaive to the means for generating & .

the motor off. The.timer begins timing when the unigue

- signal representing the. existence of the ‘predeterimined

condition is generated. fThe peans responsive to the ¢
timer for. turning the motor off, turns the motor off
when the tifer has neasured a predetermined % time
interval. Normally one sensor is used for detecting

ptedetermined eondition, A preferred form of the
Present | invention “includes a means responsivé to. a
preselected sensor for resetting the timer after timing
has begun when that sensor fails to detect its
component element of the predetermined condition. This

‘allows preventing the motor from being turned off if |
. one of the ecomponent elements returns to normal. Such
© & means, of course, can  exist ‘for any number of
25 | D

sensors. - ' o -

One embodiment of 'tﬁéz présent.iﬁveneion ineludes a

"doar-sensorfor detecuﬁg the e’stst’enaefﬁf an open decor
- of the -vehicle, and an emergency brake sensor for @
- detecting the existence of an 8pplied "emergency brake.

The' signal genevating ‘means generates the unigue signal
only when the door sensor detects an open door and the .

. emergency sensor detects on applied emergency brake wey,
~the same time. whe two eonditions are logically ‘anded.”

Mternatively, for a moter vehiele with an automatio-

| tran‘hmxu&qn. & parking gear sensor for detecting the

existence of an engaged parking gear can be used in

 Place of ' the “tmergency  brake sensor, Such. an
~arvangement works woll to gpave fusi

on_gelivery motor




Ao o trer SO0 NOLTLUN the motor off at the stops. The
i T+ door” being open .and s parki g gear: cigaged ‘or an i |f

._-,E\I- Ty E.
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';' .‘,!ehe; timing ‘hhs begtjn. -Thus, when the door sengor falls .

77 to detect an open door, an opeh door being a comporient .
B |

20
25
30

B

T applied -emergency brake are component elements ‘of a -
B .mtep ‘conaition. The méans responsive to the timer for . |
S " turning the, motor off can: be made to operate Jatter .
CUUUT L reasonable time interval to ensure. that there is a 2Ld)
e delivery stop, .and not just a bifes stop  such as to
oo refasten’ & seat'helt.'  Thirey .seconds  might be & ‘-
reasonable predetermined  time  interval for such - |
~ vehicles. In such an arrangement, the door sensor is | .
the preselected sensor for resetting the timer after

+

¢lement of the predetermined stop condition, ‘the timer
48 reset, which in a preferved arvangement is held in

reset as long as the dvor remains closed.

, Frequently a driver will sit in his vehicle and
“kev® the motor for motor waimuj) or other purposes.

i

Since it is undesirable to ,,;’;iwn the motor off

automatically under such circumstances, an arrangement.

of the present invention to take care of such

" oircumstances includes a revolution rate sensor for
~ detecting the revolution rate of the siotor. The signal
generating means includes a meSns responsive to the .

vrevolution rate sensor for determining the existence of

& tevolution rate below a predetermined value, and the
generating means generates the unique signal indicating
the existence of the predetermined condition only vhen |

. the r‘f&voluuon rate is below the predetermined value.

~An arrangement of the present invention especially

"i'iuitod for diesel trueks includes a motor temperature
. sensor for detooting the temperature of the motor, The
- signal generating “means includes means responsive to

the mnotor temperature sensor for deternining the
~ existence of a temperature below a predeternined” value,
~ the temperature ‘value bolow which the motor can be .
| turnod off pithout damage.  The generating. weuns. -
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b qcnautes bhe unique :iﬁni‘l repruenung the uxistmau; |
_);‘ _of" " the prbdeeemim eonduion - only wh(m the .
TN empwawra is below thi{ predetermined value.

R o R T ‘preferred embodiment of the invention,- the
N 5 ga-narahlny means, the timer, and’ the means for tirning
,, -‘f tho motor otf are’ all. ptckagod together, prcforably on
R a comman circuit hoard. with connectorized connections

_ for the sensors as well as for ‘power, ground, and the
' connections for turnlng the motor off. . Lo
R T Y A pre!&rred torm of the means for turning the .

| motor off meludes a relay. The contacts of the relay
qh connected in series between the - bat-.tery and the
; ~ dgnition switch of the motor vehicle, and the coil of
- . the relay is rcsponsive to the timer. The contacts are
- ‘ 15 _notmally closed, but open when the timer has measured
| the predebermined time interval, thus breaking the
\\ series circuit between the battery and the ionﬂ-.i.on o
ewi.tch and turning the motor off. - *
-/ these and other objects, advankages and £eatures
. 20 ef/ this invention will be epparent from the £ollowing '
| description taken with reference to the accompanying
~drawings, where.ln is showﬁ the preferred embodiments of
the invention.

|  Brief Desert u,ar_a_'af Drawings | o |
25 Pigure 1 4is a block diagram of an apparatus
aceerdinq to the present invention for turning off a
_motor.vehicle; and - .
Pigure 2 s a echemaeie rapresentaeion of the
apparatus of Pigure 1. ‘

An apparahus aeeoraiug to the preaent iﬂveﬂhibf\ |

!or use in a motor vehicle is ret‘arrea to generally by

- teference numm'az 10. Apparatus 10 incluaes at least .
' one nncor. in this case a plurality of sensors 12, 14,
35 36, 18 ond 20, Each sensor iz for détectiny the
~ “existence of a component elenent of a preodetermined
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' enistence of ‘an open door of. ‘the motor vchic;t.

pnrkinﬂ gear sensor is only nweded for motor vehtclu; 8 |

with automatic trmmisiuns. and the nmrgency  brake

is - normally only. ‘used for vehielu ‘with standard |

transmissions. - nwolueion rate sensor 18 is for
detecting the gevolution rate of the motor, and motoy

' umptraf:un sensor 20 is for d&teetmg the temperaeure

ot the moLor . | |
Apparatus, 10 alao includes ‘2 means 22 résponuive
to the at le» gt one sensor, in this case reaponsive to
2ll of i:he connected sengors through leads 13, 18, 17.
19 and 21 respeeuvely. for determining the existence

~ of the predeterm.tned ‘condition and generating a unique
signal uwhen the ptedetermined condition is determined

o exist. M timer 24 is responsive through' lead 23 to
neans 22 fot generating a signal.  Timer 24 begins B

timing when ~the unigue signal x‘epuseneing the
existence of the predetermined ‘condition is generahed

onto lead 23. A neans 26 is responsive t’nrough lead 25

to timer 24 for turning motor 28 off when-timer 24 has

measured a predetermined’ ‘time h\tewal. ‘When emrgency |

brake aeteceor 14 is used, slgnai generaung means 22

generates the unigue signal only when door sensor 12
detects an open door and emergency brake sensor 14

‘detects an applied emergency brake.  .Otherwise, in
motor vehicles with  automatiec . eunsmuslons} signal

qpnaruung means gena;,étes the unique signal énly vhen
v,"foor sensor 12 detects an open door and par!einq gur;

seﬂnor 16 detecty ah angnged parking gear.

aa?.ot'ring now to Figure 2, signal generating means
22 i{hcludes a means 30 ‘responsive  to. revolution rate

| aennor 18 tor dnumlning em eaueonea or a. revoluuon

+ LY 1 w 1A
I el L4
h
A B7eK
N _or
.5

mweney Brake sensor BN u for ditmum the .
. existence. of"an. applled emergency- brako. - Parking gear
8, s sendor 16 is For detecting the existence of an engaged
pn-kinq gear.  Normally, either parking gear sensor 16 .
or !ilﬂ'ﬁine? brake .senzor 14 is not uua stneo the = -




e e o0 RORE AR WOROT - 40 - BRLON % PIRURSRIRINNG  Value.: . o0 pd
Fw U oo Genermting  means 22 | generates . the .unigue - signad . 7
S -..!f-,[f_-,sihnifyine the. existence of the predetermined condition .
U T on whon : the} ‘tevolution rate - ie “below  the

S pr du&emimd value. .‘ One torq of rwalutiou rate

L sensb’ 18 Is the type sensor that chn be {nstalled

' "hetwen the -distvibutor and the coil, and which .

G qcmhtu a dec voltage proportional to the revolution .}
. rate of the mptot,  Means 30 for determining the * '
St 10 existence of & revolution rate below a predetermined "ff;f;:
. value includes an amplifier such as ogeéaeianal
- - amplifier 32 for amplifying the signal rebeived along .
o lead: 18 from revolution rate sensof 18, and. a ,

comparator 34 to compate the output of operahi.onalr

18 amplifier 32 with a reference voltage Vpeg tapped off a - - |

‘variable resistor 36. Diode 38 prevents c¢imparator 34 B

from drawing curtent back ehraugh .it:s output when its
output is low. : | -
Hotor. temperature sensor 20 is alao an analog
20  gevice. Motor temperature sensor 20 can be plugged
into eonectors 40 in place of. revolution rate sensor .

18, In such a ocase, means 30 becomes a means -

L \ responsive to motor tempetature sensor ' 20 for . | =
AT =...tietez'mﬂing, the existence of a temperature below a = ‘

~ ' a5 predetermined- value, the signals from the varfous
’ | sensors are -logically anded by means of and gates 42
| and 44 and tledeand connection 46. Pull-up resistors.
48 conneet the and .gate inputs for switch-type sensors |
 to the clectrical power 50 for the vehicle, typieally a [
30 batkery. Switch-type sensors, in this case door sensor |
12, emergency broke sensor 14, and parking gear sensor
16, are notmally closed so that an open circuit 4n one - | B
S of the lines of removal of one of the sensors, such as 13
D < pomoving parking geat sonsor 16 vhon the apparatus is-
35 used in a motor vehlcle with a standard transmission,
% cwuses & high at the and gate input, indlcating the
L ~ same as the existence of the component of the pre- NE
dete’minoﬂ condiuon that was to bo sonsed. R i

. :-“.n‘
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* e e : L 'nﬂﬂ'- 2‘ 1nq1tﬂez " tilmr ehtp 52 weh as ﬁht

elm J.nurval. muurea by the first timing civeudt, ana
. 5 the values of ‘cdpacitor €2 and resistor R2 dntemi.m
20 0 che time - interval. for. the second - ‘timing girouit..

cwpnng capacitor’ fe2. ccupus the output of “the Frest '

S eiming edrouit into-the input -of the second  timing

- 'the necessary biasing for timer chip, 52. . The. . ‘unigue

signal generated by signal generating aeans 22 0 |

© T.pepresent the detemination that the predetemtnaﬂ

' condition exists ‘is a logic level zero. ‘The tramsition
. 18 from a logic level one to a’'logic level. zer6 is coupled ¢ '
. through coupling capasitor Cgl as & negative going '
" pulse or spike which -initiates the. first “timing .
eircuit.  When the first timing circuih has measured

S .'-'""f’ciwuu so that the two timing’ ciwuies apqnu in
S 10 __serial. Capacitor cf, and resistors RVY and . R&\ provide

o iks time interval, it transmits a similar negative o

. 20 going pulse ot spike through coupling capacitor cgg to

L - held at reset by holdlng; lead 54 . at zeto.  Por

~ the neeom’l timing circuit which in turn is initiaead; L
} The second timing circuit can be reset by making
‘dead 54 logically zere. The gecond timing cieeuih ie

. 28 instance, if door sénsor 12 has deteebed the presenee;;

of an open door and emergency brake gensor 14 has
- B detected the exiseence of an applied emergency brake.
~,5  then the timing sequence ‘would be initiated, but hufore

o the predetatmlned time tneerval has elapsed, the door

30 is again clpoed 8o that ‘door sensor 12 also closes, .

R ' then the timer would be rveset, The second  timing
- - eivcult is chosen for the reset s&hce ‘the two timing .
o © . ofitcuits act. urully; and it might be possible to have'
il 4 e)osed the door atter the girst timing eclircuit had
." .35 slrendy  initiated the uocbnd tining eireuit. By
! - _holding the reset, there is no possibility of resettiny .

L. ond removing the reset prior to the time the second
f un!ﬂq e&rcutt u lnieuted, but um hhu Huh unlng

N :
St B
{

i cénnqn 886 timr whieh - in&wbn two eim.tp} pigépge..
T e valye of capacitor 1 and resistor ‘Rl determiny the
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elrcuit a8 inieiated._ '.t'y.i.ng ieaa 54 t-.u lead 13 aud eh&?‘-ﬁ";{:ﬁ;.j—! %
"Wﬂd ‘timing efrouit: tesét creates a means respons.tve",;;_‘*
o ke pﬂnlected gsensor f£Or re:tetting timer 24 after

ﬁmng haﬁ bigun whan that: preseleetea sensor .Bans to ,f
BN 5 dgewg a aomponent ele*nent of the preaeeammed”.‘ o
el Qbﬂﬂ‘.tiﬂﬂo "L g v R
NN i‘ 77 Neans 35 J'f’fcw turning motor 28 of £ ineludes a relay ; '

Lt 7788, Gontacts $8 and 60 aré for connecting electrically

L in seriea betweén bateery.' power 50, through . - . |

E i‘O. dnhr.lbutor ptimary tap 62 and ignition switeh 64 of ™
SURTERIEN mieiqn systen 66 through resistance wire. 88, Cofl 70,

of relay 56 is responsive to timer 24 through gate 72. . -

contaahs B8 and 60 are normally closed, “opening when

L ' ktmer 24 has measured ,Ehe predeterminea time interval. = H

S 15 tinen, ‘the contacts opeh, they open the circuit between a
e e "-;[ the ignitiqn switch and the distributor, turn&ng off
ER motor 28, - : -  :1§
aapacltars Cy amd €4 arve for t‘iltering &he voleage . >

. from power 50. Diode DI prevents overloading coil 70. a

" 2‘0'"—"-:' From  the foregoing it will be seen tha& this
R " invention is one well adapted to attain all. of the ends |

o “and” objects hereinabwe ‘set forth, together with other [

- sdvantages whieh are obvious and which are inherent. to [

oo .the apparatus. It will be understooa that ' certain A

23 Ifaatures and subeombinations are of utility and may be ,‘

employed without reference to other features and
" subconbinations. This is conitenplated by and is within = . '3
PO hhe scope of the elaims, Co
Foat "As many possible embodiments may be nade of the - -
30;_13\:&:&&1&9 without departing from the scope - ‘thereof, it |
| 48 to be understood thah all matter heredn. set forth ot

ghown in the aeeornpanying drawings is to be interpreheﬂ

o8 nluatrauvo nna not in a linmiting sense. |
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- which prcvlde declc!cnal data. .

. BT r'uel Gcnservaticn nevieee .4re producte of FCD Electrcnics, e

1 Incorporated and are primarily designed to reduce fuel consumption .= .

- ahd conserve fuel as well as reduce/conserve oll consumption'and

100 engine wear by shutting-off engine cperaticn during periods in
ve i which englne:power is not required. - |

; Fue! Ecnservatlcn nevlces'"“ cpefate by rhcnitortng certain vehlcte
© . operator actions and based on these actions Initiate eﬁgine -
i shutdcwn after a predetermined and presattime period.

The Operatlng power for the device !s derived from the .

electrtcal system of the vehicle in which it is instalied. Other device

cables connect to the vehicle's Ignltion eystem and also to sensors

“‘The FCD unit wlll shutdown or cease cperatlon of the engtne -

“ in accordance with inférmation from the sensors which result from

operator actions, The period of time from recelpt of sensor

- information to engine shutdown may be preselected and preset.
. Thig time period selection allows the unit to be tailored to the
+ - specific vehicle or cperatlcnal heeds.

KOD unlts are compcsed of solid-state, integrated electronic -

- olrouits and discrete slectronic and mechanical components

housed in an environmental enclosure, They are small, compact,

~easlly installed and maintenance free. They are guaranteed against J
-defects in materials and workmanship < are tamper prccf and are e

cuetom assembled tc ycur specific requiremente. e
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' o | 3)..... are responsible for fuel aliocation. You NOW have control -

* . - - - - i -, . L
Uy . N i & - 3 il e -8 & . e : N B AT T T
v B . : ¥ = A I Bles d b . . . . T A R oy S N oLt
- - Tl G i ' i . B . ! 4 e B e e y iz o o . P i - p s -
. B -y Y ks X K , b, . - - - x. - h % : N & R B B - . TR LN . PR
- <y Y o ’ A R . s ) . Pl ¢ - o T LI o < )
AR LA I oo ER, e 1 R Wt R - . vt -0 . - s . . . - -

e o Today, more than ever before, every, gatlon of gasoline and every quartof oil . .
e 1o you,.as-management, can save, means larger cost of production savings, thus, -
Cey LU greater profits for your corapany. As fuel cost problems get worse - andall - v
w2 indigations are that they will — the more fuel you can save today, themiore - = -
e fuel youihave to save tomorrowd - 0 o e e

1 - company, more attention is being focused your way. Driversioperators of your =

: -+ company’s vehicles aré-not responsible for the purchase ot-fuel or how it's - - |

% used In thelr vehicles ~ YOU ARE! Driversioperators don't have to worry -~
.. . - about leaving their engiries idling — YOU DO! 'Now you'll KNCW the engine

You as a Manager ...,

- DEFEATITI

~ with the fuel canservation policies you -have set. .
2) .. how control the operation of that vehicle at all times,

. of when the engines are on and when they'rs off. -
L 4) ... now determine whether the engine in that vehicleis
S | running or not while the delivery man/service operatoridriver is
onh tha road. You do that by setting this device for a time that
YOU feel is going to save each vehicle the most.gas, oll and
- englne wear, But essentlally what you're doing is saying,
“Hey, | don't have to worry about that guy leaving that
- vehicle's engine on all day long, He's not going to be able to
| - do that if | put this FCD  device on."” The drivars won't like it,.
o o but YOU are ¢harged with reducln? tuel costs to the company
. . &nd this device DOES JUST THAT! | |

FCD Eleotronics, Incorporated ean monitor each vehicle any way you wish and

insure any pre-set idiing time YOU desire. Tell us the type of vehicle you have,
. the way YOU want it used, and we'll help you select the type of unit designed

specifically for your needs, SR - - |

Fuél‘ﬂunsérvallaﬁ naﬂees‘” will not answiet all 'of your fuel cost probiems. but
~ they will definitely sliminate one — ENGINES NOT BEING USED WILL
: BEEI@IJEEIS{YBE HUTOFF, THEY WON'T BE BURNING UP GAS AND OIL . -

& 1970 E@@ winstrsnion, !nuumﬁrﬂeqd' |

7 . I L . ~ ] '
i . ’ B N .
Lo, oLy 3T Y . : . L

It you afe responsible for fuel and oll-allocatiohluse for the vehicles thyour =

in each vehicle will be off because the operator GAN'T leave iton.  HECAN'T -

1) .. 6an be sure your vehicles are being operated in accordance <~ |

R
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n-Bevice manhfaetured by FOD Eleafronics lncorpos 3
'signed to'shutdown ah enginie when it's not. belng used. by ;“;-.

are four pméry weys the devices do this: 5 AN -
sy 1) Bymunltmlng adoor. - gt ':- f%“_; i
.70 T 2) By rhonitoring the emergency brake. -4 % | :

S e 3) B By monitoring ih’e{‘Park" pas%t!cm in an Aummamh%%
R T+ Tfansmlssion. SR TagEe oWE
¥ e ;*; “ .‘ 4) By combining any two of the thiree abave am:l setting bne to =

LR o overtide the other. . e Toghn s it o

BRI iaz*.".,*:-"i-: R TR St el R N . o)
S Each A nitoring system can be 2 positive shistoff or ovemde re-set system
e A an example' Door Actuated Devise: % Lo 'l?‘.‘f-f‘?;’si’
L ol a) Positive shutott: Open the yehicle door. Aftera presset tirne.
e e ‘:"-'f' the device will shut-otf the englne, - . .. L

B b) Override re-et system: Open and shut the vehlcle door, This
;O " action starts the engine shutoff timer, if the door {s opened

AEETRIE """ and closed again before shutoft s activated, then the system.
L e will reeset an the engine will net shutotf, =~
Lhey T 'An example of combining monitoting. systems: Combining Door and
LR A “Park" posmon in an Automatic Transmission: & B
= get transmission in“park” position. Open and shut door.

o leaving the vehicle with the engine on. After pre-set time,

BRI . engine will shut:oft..If return to the vehicle, get in, take:

S . transmision out-of “park” before timer sequence shuts engine
e : . off, then the systern will re-set and engine wm not shut-off.

e Bt A e
. .- - . Lo ey

FCD Devlces are smail. solid-state aomponent units each no larger than = -
3"'x3"x2" (about the size of a voltage regulator) Theg are easily installed, All
that's needed to install one is a power drill (to attach to fire:wall), a srall
" wrench and a screwdriver. All parts used, as well as instructlons on hcw to
| atta\h the device to the vehicle are include . .

Bach fuel cunsewanou nevice"” was designed for simpncity of operatlcm. -
application and assembly, allowing ultimate sonservation of fuel, oll and -
engine wear by positively assurlng managemem that an englna is shut.off
when it's hot in use. . N
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| ;SW?;\! 1000/100%| ~ DOOR ACTUATEDi lé}' :ega‘;%
- o A AL o ‘.,.'.-:'
{sw/om 2000200 EMERGENBY BRAKE ACTUATED N
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. | POSITION ACTUATED
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OPTIONS ' | |
- - (uUSING ANY GNE OF THE ABOVE METHOBS OF ASTUATION)

1) POSITIVE SHUT-OFF OF ENGINE AFTER PRE-SET TIME DELAY. |
2) OVERRIDE FEATURE. ]
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SM/DM 400074001 BOOR AND EMERGENCY BRAKE ACTUATED
SM/DM 5000/5001]  AUTOMATIC TRANSMISSION SPARK" -

o ]+ POSITION AND DOOR ACTUATED
IsM/bM 6000/6001 EMERGENCY BRAKE AND AUTOMATIC
| | mmsmssuon “PARK" POSITION K

HE 4000. 5000 AND sooo ARE DESIGNED WITH ONE ACTUA'I’I N
ovenmnms THE OTHER, BUT BOTH ACTUATIONS MUST OC UR
BEFORE THE ENG!NE snu-rs-or-'F. .
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