State of California
AIR RESGURCES BOARD

EXECUTIVE ORDER D-5-2
Relating to Exemptions Under Section 27150
of the Venicie Code

DELTA PRODUCTS, THE.

Delta Products, Inc. - Mark Ten, Mark Ten B, Mark Ten € Capacitive Dis-
charge Ignition Systems and Mode! 800 Breakeriess Ignition Adapter

Radio Shack - Archer and Micronta Capacitive Discharge Ignition Systems

Heath Co. - Heathkit-CP1060 Capacitive Discharge Ignition System and
CP 1051 Breakeriess Ignition Adapter

Pursuant to the authority vested in the Air Resources Board by Section
27156 of the Vehicle Code; and

Pursuant to the authority vested in the undersigned by Section 39023 of
the Health and Safety Code;

IT IS ORDERED AND RESOLVED: That the imstaliation of “"Mark Ten, Mark

Ten B and Mark Ten C", capacitive discharge ignition system manufactured

by Delta Products, Inc., 630 South 7th Sireet, Grand Junction, Colorado,
81507, identified and marketed as indicated has been found not to reduce
the effectiveness of required motor vehicle poliution control devices

and, therefore, is exempt from the prohibitions of Section 27156 of the
Vehicle Code for 1975 and older model year vehicles except for those
vehicles originally equipped with C-D or high energy ignition (HEI) systems.

_The following is a Tist of each device manufactured by Delta Products, Inc.
and marketed as indicated; each device consists of a d-c to d-c converter,
capacitor, electronic switch {silicon contrglled rectifier), and a special
adapter circuit for those vehicles equipped with a Dana electronic speed
Sensor.

Mark Ten, Mark Ten B, Dalta Products Inc.
Mark Ten C 634 South 7th Street
Grand Junction, Colorado 81501

Archer, Micronta Radio Shack Division of the Tandy Corp.
{Delta Products, Mark Ten B) Dallas, Texas
Heathkit - CP 1060 Heath Company
(Delta Products, Mark Ten B} Hilltop Road
St. Joseph, Michigarn 45085
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BE IT FURTHER RESOLYED: That the installation of the "Breakerless Ignition
Adapter - Model 800" manufactured by Delta Products, Inc., 630 South 7th
Strest, v:hrd Junction, Colorado, 81501 and marketed as indicated below
has been found not to reduce the effectiveness of reguired motor vehicle

s@%?ut:@p control devices and, therefore, is exempt from the prohibitions
of Saciion 27156 of the Yehicle Tode for 1975 and older model year General
Motors Cevsora?iﬂn vehicies with V-8 Pﬂg?ﬁé’ and sxempted capacitor dis-
harge ignition systems manufaciured oniy by Delta Products and identified
vy the brand names shown in this Executive Qrder. This device is not for
se on vehicies originally equipped with breakeriess or dual peint distri-
hutors where one set of points is used for emission control.

The following is a list of sach device menufactured by Delta Products, Inc.
and marketed as ind@cated gach device consists of a sensing inductor and
an adapter module.

Breakeriess Ignition fizlta Products Inc.
Adapter - Model 800 630 South 7th Street
Srand Jduncticn, Colorado 81507
Breakerless Ignition Heath Company
Adapter - CP 1051 Hilitop Reoad

St. Jdoseph, Michigan 49085

This Executive Order is valid provided that installation instructions for
these devices will not recommend tuning the vehicle to specifications
different than those listed by the vehicle manufacturer.

Changes made to the design or operating conditions of the devices, as exempted
by the Air Resources Board, that adversely affect the performance of the
vehicle's pollution control system shall invalidate this Executive Order.

Marketing of these devices using an identification other than that shown in
this Executive Order or marketing of these devices for an application other
than those listed in this Executive Order shall be prohibited unless prier
approval is obtained from the Air Resources Hoard.

This Executive Order does not constizute any opinion as to the effect that
the use of these devices may have on any warranty either expressed or implied
by the vehicle manufacturer.



DELTA PRODUCTS, INC. - . EXECUTIVE ORDER D-5-2

THIS EXECUTIVE ORDER DOES NOT CONSTITUTE A CERTIFICATION, ACCREDITATION,

- APPROVAL, OR ANY OTHER TYPE OF ENDORSEMENT BY THE AIR RESOURCES BOARD OF ANY
CLAIMS OF THE APPLICANT CONCERNING ANTI-POLLUTION BENEFITS OR ANY ALLEGED
BENEFITS OF THE AFOREMENTIONED DEVICES.

No c1a1m of any kind, such as "Approved by Air Resources Beard" may be made
with respect to the act10n taken herein in any advertising or other oral or
written communicat1on

Section 17500 of the Business and Professions Code makes unlawfu1,'untrue or
misleading advertising and Sect1on 17534 makes v1o1at10n pun1shable as a
, m1sdemeanor

1 Sections 39130 and 39184 of the HeaIth and Safety Code provide as. fol]ows

"39130. No person sha11 install, sell, offer for sale, or
advertise, or, except in an application to the board for _
cert1f1cat1on of a device, represent, any device as a motor
‘vehicle pollution control device unless that device has been
certified by the board. No person shall sell, offer for sale,
advertise, or represent any motor vehic1e'po11ution_contrc1‘ .
~device as a certified device which, in fact, is not a certified
device. Any violation of this section is a misdemeanor."

"39184. (a) No person shall install, sell, offer for sale, or
advertise, or, except in an application to the board for accre-
ditation of a device, represent, any device as a motor vehicle
pollution control device for use on any used motor vehicle unless -
‘that device has been accredited by the board. No person shall
sell, offer for sale, advertise, or represent any motor vehicle
pollut1on control dev1ce as an accredited device which, in fact,

is not an accredited device. Any violation of this subd1v151on

is a misdemeanor.”

Any apparent v101at10n of the conditions of this Execut1ve Order will be
submitted to the Attorney General of California for such action as he -
deams adv1sab1e _ 5

This Executive Order resc1nds Execut1ve Order D-5 dated March 30, 1973,

' Exeqpted at_Sacramentb, Califcrnia, this ‘£Zﬁz€~ déylottober;‘1975.

WILLIAM H. LENIS JR
Execut1ve Offlcer



State of California

AIR RESOURCES BOARD
October 3, 1975
: Staff Report

- Evaluation of Delta Products, Inc.,
Capacitive Discharge Ignition Systems, and
Breakerless Ignition Adapters for Exemption from the
Prohibitions of Section 27156 of the Motor Vehicle Code

:Ihtrodu;tion

Delta Products, Inc., Grand Junction, Colorade, has applied (Ethbit-
_A) for an.extension of their exémptian,fram the prohibitions of Sectfon ' 
27156 of the-Motor Vehicle Code for the "Mark Ten, Mark Ten B ahd N
Mark Teh-Cﬁ-papacitive di§char§e ignition systems to include 1974

and 1975 ﬁode] year vehicles and to include the additional brand namés,l
Radio Shack - "Archer" and "Micronta”, (Mark Ten B) and Heath'Co; - |
_Heathkit:CP~1C60” (Mark Teﬁ_B).  The manufacturer has stated that the
units to be ﬁarketed'under the braﬂd.names'ﬂrcher,Nicronta'and Heath-
kit CP-1060 are the same as the Mark Ten B system already exeﬁpt. Theif
‘request also included an exemption for their Delta Products, Inc. -
"Breakerless Ignition Adapter Model 800" and the identical Heath Co. -
"Heathki? Brgakeriess Ignitian Adépter ~_CP]051“ for 1975 and:ofder
'ﬁode} yeér GéﬁéraijotdrS“thic?és with VJB:enéines using the'above

fcfﬁjunﬁts.:'
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" The Mark;Ten;VMark-Ten B and Mark Ten C capacitive discharge
| jgnitibn'syétems were previously exempted by Executive Order D-5
for 1966‘through'1973 nodel year vehicles. The Heathkit cp-1060 |
' ,capac1t0r d1scharge 1gn1t10n system wWas prev1ous]y exempted by
Executive Order D-5-1 (Heathkit Company named as manufacturer a]-;

| ‘fthough origina1 k1ts are manufactured by De1ta Products, Inc ).

-"II; System Descript1on | 7

| The capac1t1ve d1scharge 1gn1t1on dev1ce cons1sts of c1rcu1ts for a
d-c}to dfc_eonverter, storage.capac1tor'and a silicon controlled .‘
rectifierjwhtch'serVes as an e]ectrenic switch, and @ trigger condi-

m;tiouer A system. schematic, electrical d1agram and 1nsta11at1on

‘ instruct1ons are centa1ned in Appendix A.

The breaker]ess ignition adapter kit consists of a “sensihg,induetorf_
and ﬂadapter}modUIef to be used wtth the Delta Products, Inc. C-D

: ]iguitipu systems. 'The_?sensing-inductor" is a magnetic pickup unit

| -meunted withia the distributer to sense the higu points of_the_cam 3
Tobes. - This‘signat modulates'the 500 KHZ carrter signa1,of a Colpitts -
osc111ator W1th1n the adapter modu]e fhe modutated eigual is detected*
Vand contro]s a square wave generator whxch supp11es a s1gna1 to an out—
'put amp11f1er te provide a tr1gger pu]se to the capac1tor d1scharge '

'fsyStem  __ :,m
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I1I.

System Evaluation

The capacitive discharge ignition systems were evaluated f0r71966—1973

model year apb]ications in staff reports titled "Evaluation of

- Delta Products, Inc., Mark Ten, Mark Ten B and Mark Ten C Capacitive

Discharge Ignition Systems for Exemption from the Prohibitions of Section

27156 of the Motor Vehicle Code” dated March 16, 1973 and also staff

report titled "Evaluation of Heath Company - Heathkit CP-1060

. Capecifﬁve.Discharge Ignition System for Ccmpliénce with the Require-

ments of Section‘27156 of the California Motor Vehicle Code" dated

May 15, 1975. It was the staff's opinion that the use of this capacitor

discharge ighition system en 1974 and 1975 model year.vehicTes eXCeet'
for- those vehicles originally equ1pped with C-D or high energy 1gn1t1on

systems would not a]ter the em1551on control systems

Previous testing showed that installing this device wouid decrease spark:
energy by 24 to 62% when compafed with the OIE M. Kettering ignitioﬁ-system.
This decrease is judged to be a s1gn1ficant degradation of the 1gn1t1on

system performance . However, no adverse effects onh emissions occurred

in the limited ARB tests which were performed on engines which had been

properly maintained.and tuned just prior to the test, The measured
degradatieh.in_electrica] system critical parameters is believed to be

capable of causing an increase in exhaust emissions of certain vehicles

~due to cold start misfires, ignition system conditions, Tean air erT
mixtures, engine 1oading, etc. The staff 1ntends to conduct further
_1gn1tlon system studies to determine minimum standards of performance ;

'for ign1t10n systems de51gned to rep!ace the 0r1g1na1 OEM system to

determine the effect on veh1c1e em1ss1ons
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‘The applicant submitted data for the characteristics of the breakeriess
ignition adapter. In order to evaluate the adapter unit the oﬁtput

| characteristics of the exempted C-D ignftion'system with and without

the adapter were compared. - Confirmatory tests were conducted on

the Air ResOurcésuBoard‘é ignition system simulator which cbnéistS'of

a Sun distributor tester, Tektronix Oscilloscope, Sun Ignition

Analyzer and assbciated accessories acéording'to SAE J973a. The

‘_‘base1ine and-dev{ce.(adapter) tests were conducted on a 1973 Chevrolet

8 cy]inder_ﬁistributof and'a”De1ta Products, Inc. Mark Ten B - C-D

ignitioﬁ-System,' Thermanufacturer specified that the breakerless

ignition adapter'is;fOr use on?y'with C-D igniticn.éystems'manufaéfured

_by'Déita Products.

~ During the initial setup and system checkout a test hookUp_Teéd wire

{with alligator clips) accidentally fell off and caused a burnout of

‘sane e!egtrfca? component in the Mark Ten B C-D unit causing it to be

inoperative. A second Mark Ten B C-D unit was used for the test.

It was discovered during the test that the slide switch on the adapter

module would not allow system operation in the breaker point mode'_

(baseline condition). The sTide switch cohfacts may have been’

damaged when the first C-D unit was damaged. The baseline tést”was‘
made by extefna11y overriding the switch. The results of the compari-

son tests {on a 1973 Chevrolet 8ﬁ§y1indef:distributor)'aré shoWniin.-

Table .
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Table I

Centrifugé1 Spark Advance in Crankshaft Degrees

'Engine . _ Deviation
. RPM . Baseline Test Device Test - from Baseline
600 . 0 0 0
~ 1400 - 2 2 0
2000 - 6 7 #1
- 2600 10 IR +1
3200 - 13 14 . 41
~ Vacuum Spark Advance in Crankshaft Degrees
Vaéuum | - ;BaséTiné - ~ ‘Device '. Deviation. -
- in. Hg. Test = _Test From Baseline
3 o o 0
-6 -9 - ' 9 0
9 1 N T 0
15 14 , 14 - 0
20 ' 14 N 14
Spark Duration in Microseconds o
_ - _ Baseline  Device
Engine RPM - .~ ~ Test - Test .
' 600 - - 400 _ 400
3000 , ' 400 - 400
: Setendary Voltage Rise Timerin Micfcseconds'
: ‘ Baseline ' Device
- Engine RPM o Test -~ . = Test
e - 200 20
30000 - 20 - 20
 Spark Energy in Millijoules
Engine RPM . Baseline Test ::\ Device Test
600 - B T SRR T
3000 5.6 5.8
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. The differ'enc_e‘between the baseline a-nd device results are within
experimental and test vériabilities. Therefore the inétal]ation of
the breakerless ignition adapter will not change the electrxca1 per--'

formance characteristics of the basic C-D 1gn1t10n system

Iv.. Conc1us1on and Recommendat1ons

Based on the eva]uat1on oF the app11cat10n and ARB test resu1tsg the ;:
1nsta11at1on of the “Breakerless Ignition. Adapter-Mode] 800"'0r the
"Mark Ten Series" C-D 1gn1t1on systems or any of the other 1dent1ca1
dev1ces Tisted in the 1ntroduct10n wuuld not adverseiy affect the
.performance or operat1on of the OEM emission control systems The
staff recommends that Delta Products, Inc. be issued an exemption :
| from the pfohibitims of Section 27156 of the Vehicle Code for its
. o "Breakerless Igmt'ion Adapter - Model 800" Vor the "Mark Ten Ser1es
- C-D 1gn1t1on systems or any of the other identical deV1ces manufactured
by them and sold under other brand names listed in the 1ntrodugtjon for
1975 and older modé1 yeab except as follows: |

,Capac1t1ve D1scharge Ignition System - except veh1c1es or1g1na?1y

'equ1pped with C-0 or HEI ignition systams.

,-Breaker?essllgn1t1on Adapter,w except,veh1c1gé drigiha11y-
equipped'with'bﬁéakeriesé or dual point dfstributoré where ong
,set of p01nts is used for emission controi, or veh1c1es other

f than General Motors Company V 8 eng1nes



EXHIBIT A

DIAL 303 Z242.-300C
F. 0. BOX 1147

PRQDUCY% 630 SOUTHE 7vs STREET GRAND JUNCTION. COLORADO 81501
May 9, 1975

Mr. George Lew

Alr Rescurces Board

9528 Telstar Avenue

El Monte, California 91733

Re: Delta Products, Inc.
Mk~10, Mk-10B, Mk-100 abd Modsl 800
Breakerless Ignition Adapter
Compliance with Section 27156

Dear Mr. Law:

Thank you for providing us with the current Specification Forms for re-submitting
our capacitive discharge ignition svstems for determining Compliance with Secrion
27156 of the Vehicle Code.

Ar the outset, I would like to comnfess our ignorance of the requirement that we
re-submif every yvear to extend our exemption. This oversight will not reoccur.

As for 1974, 1 improperly thought that my Janvary 10, 1974 response to Me. R. J.
Kenneys' letter of December 21, 1973, would cover the 1874 model year, but having
received no reply, I must assume that | am vegquesting that the enclosed submission
cover 1974 and 1975, No changes have besn wade to the units nor have we found
instances where they interfer with the operation of pollution control devices
currently employed. We are enclosing literature and schematics covering these
systems, and would be pleassed to send sawples of each of the devices upon request.

If T may, I would also like to rvegueut appyovals on the same devices sold under
private label to other parties, Spoecifically, the Mark Tenm B unit is marketed

by the Radio Shack Bivision of the Tandy Corporation, Dallas, Texas, under the
tradename of "Archer” and Micrenta®, ‘These units, other than the label, are
exact duplicates of our Mark Yen B units, and sre manufactured and boxed here

at our factery. In addition, the Heath Company markets a "Capacitive Discharge
Ignition" which is an exact duplicate of our Mark Ten B system and we provide

211 but the label and the instructions. If these units and their tradenames

may be included as a part of this reguesi, we would appreciate your consideration
at the same time.

In addition, I would respectfully reguest your counsideration of our Model 80U
Breakerless Ignition Adapter, which I mentioned to Mr. Kenny earlier. Realizing
that you people are extremely well versed in such systems, I would add, in
addition to enclosing a complete engineering workup of the system, that we
feature a switch allowing transfer bachk to the breaker point operation, which we
feel is desirable. We will, of course, be please to provide units for your
examination. These units will also be provided to the Heath Company under their

"Breakerless Ignition" tradename.



/‘

' /f){’k A A A .2'&”1'71'1_"%

aﬁbnald B. Duff
Vice President

 EXHIBIT A -

" Page 2 .
I do appreciate the fact that I have suhm1tted a. number of matters here for

L ‘conisideration Whlch should, perhaps, be segregated or submitted under a -
~different format. I will await your instructions, in that regard, trusting

that you will consider those matters properly presented which may be considered
at this time. As always, we stand ready to cooperate with you and your group

in furtherance of your most necessary objective.
Réspectfully submitted,

'DELTA PRODUCTS, ‘INC.,

L

RBD/gb

‘Enclosures



EXHIBIT A

DIAL 303 242 -HC00
PO, BOX 1147

PRODUCTS 630 SGUTH 7tn STREET GRAND JUNCTION. COLORADO 81501

May 13, 1975

Mr. Richard Kenney
Air Resources Board
9528 Telstar Avenue
El Monte, California 91731

Re: Telephone conversation May 13, between Mr. Kenney and Mr., Schweitzer
and letter dated May 9, from Ron Duff addressed to Mr. George Low.

Dear Mr. Kenney:

As per our telephone conversation, we are seunding under separate cover one
Model 800 Breakerless Ignition Adapter. An didentical version will be marketed
in kit foirm by Heath Electronics tumder the Model No. CP1O51.

; This adapter provides & convenient method for triggering the capacitive discharge
. system, and still allows a back up of point operation on General Motors vehicles.

Enclosed you will find a complete description of theory of operation plus schematic
and specifications.

Extensive field testing has been done on the breakerless adapter and we feel
that the advantages of maintaining timing accuracy can help in the pursuit of
cleaner air.

Yours truly,

DELTA PRODUCTS, 1INC.

N r 2
S R
e L s “4{,'4‘/ L

rS

John C. Schweitzer,
" President

JCS/gb

Enclosures
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IHSTALLATION INSTRUCTIONS MODEL 800

b A N e

BREAKERLESS KLECTRONIC IGHITION ADAPTER 2.
APPLICATION: Genaral Motors pistributors - & eylinder vehicles.
INTRODUCTION: The HModel B0G Electronic Ipgnition iw dasignad with che Jatest, aullid 1
Bear Teuitry, te provide the ulfimete electronic switehing, Opesatlug un an .

advanced wagnetlc principal, the pickup head reads the posivion af the digeributor

and malntains timing accuracy withln one degree over tha full rangs of oparreLisg N

sritage sol LempeTature. Because the breskerpointe ave elimipuced, chere will net ba "
s wpriance 1a dwell angle, of any tising ahifi. This Eunction will prosote hetter

we npmraniun and efflolcocy. 5.

i

1. To wase working condizicns, it is recommended that the eagine upd engleoe 6.
sompartwent be cleseed prior to attenpting installation.

2. Allow twe hours for installatien. Less ime wiil normaily be ragulrad,
hur do Aot Tusiy ur attempt the job when chere i limired time avalisble.

i 1Y work is done at glght, have a well Pighted sres.
4. Bave the fapsciUive Bacharge Ignitlon hooked up angd operaciug properiy, 7.

5. Rake sure the follueing teols are sval lable priov ro atarting:

(A) Mg, 2 Phillfps serewdriver.
{B) Standard porewdriver, with a 1/4" hlade.
(€3 Rand, or electrie 4zill, equipped with a 37327 diamezsy drili.
{D) Coubination box and open end wrench for bolt with 9/16" hend. &
(5) Timing fight.
(F) Dwell meter asd 1/8" sllen wreach.
() sSmall pem knife. 9.
{H) Swall soldering ltom and alectrical grade 60/4C rssin core solder.
(1) Small paly of pliece.
5. Head eniirve Installatlon lostrwtless carsfuliy.
£ Badng the BT AlLen wrench aud Mwell metar, aaf poipE dyell fov # dmpress, 1o,

LATION UF PICERY ANSEMMY TN _RISTREMASRD Althongh the pivkup may bs Inoialied
B e ddmtT iputor without semoving Fhe disivibator from tha fae, 1t 18 racomnangded
that the distributor he vemoved. The [uilowing tnalrect tane shonld b tesd carelully
before actempring lustaliation, and folloved step by #lep during inztallazion of tha
pleckup.

1. Haemove aiv cleaner, if neceasarv, for nccess to digtributor, and pull
dimrribotor cap by releasing locking clmmpe.

EXHIBIT A

Note exact position of rotuc tip. 1t is preferable Lo efther peke & sluple
akgrch, or to "bump" starter until the rotor te elther serajpht foeward o0
st¥alyht bmek.

Hote position of dtstiibutor vacuum advance ssohanlsi, with Yespaect tw
the englne.

Lochts and ddsconnert wire running from poiuis o Capacitiva Disileige
Hyatem. Disconnes! vacuwn advance hese, o hosea, from diatcibuter

Remove bolr, holding olamping yoke on distithuroy (Jucdred oo engine bluk,
at paint wheve distributor entecs englne). Set yoke and holi axids fod
later ra-toetallation.

Lifr che diegributor strzlght up ol of the engine bilock. FERAN
1Lft up. the rator will rotate asbout 4% degress] Make a nots of the posi-
eion of rhe rotor as it comes o0, a8 this witl be che starcing posliiog
when you put the distyibater pack fn,

Bur & vican tay ovetr the hale la the ssgine biuvck, wipe eXeass oil off or
the discribufor abatr, and vemove roaier,

Remove poiar condenser fyom the breaber plate.  The condetsar st bo
remouhled on coil bracker, of on Fhe wehiule limeedlately adlacent to calt
Atgech phe condsnasr plglell co the segatiwve cald rerminal.  BOTE:  Sams
Yare model G distribators uriisze o “Unitiews® point sysbem whars tne
condansoy 4 part of the potnzs. The (undenger can be wacgawal frop fhe
peipta. DO NOT change patab adjuat@ear. With a unitized poiur system, 11
will be necessary tu purchase @ standaid polat cosdenser and wowne 1t as
previously atated.

Hate dizectien of distribucur
Will be avident on Lhe drlven
tn 1cs norwal dlrvactien wntil

tecacrlon by eXaminiayg gestc. & whiny surfiie
alde af tha geae btesth,  Ronals distrihudor
the points just dpen. This cén bo deteralned
vigually, or with an chimeter acruse the points. Winh a panctl, natk on
the breskey plate next to can lobe, the locarion of the clusest, tlovkwise
iobe to the screw hole where the condenber wua bauntod. Betfer to Flgune AL

The oucer line of beles in the pickup meunding bracker sre for mountiug 1o
the distribuctor plate.  Place the transtucer piokap ssssably oo ilie dx;il
buror placte. With the iohbe of Lhe cam lined ap on faor pencll Bevk, ai fun
the traosducer plekup bead wirth the caw Jobe.
bragher to phe distriburer plute.

AtTach the transducel wounilng

Use the pew Flai hecad Meunting scraw

provided, snd uvae the Mobaling bole Thaf meat o losely allows the dbove
abdgapiend . Kefur bu Fignes .
1adRg Lhe i ad Dos o juniomnd en She wbod beig bkt o ast P hy Llasasbi

aldestmont . WIth the cam lule sflgoad with ¢
Prenedin py bead afd entus wlih Phe iobe, Hoooovedanes wiEh she ddie 1 e
gl rataiien, Mure Frgare f, 0P tha votaiden b e dless iaror s
cluchula, The piekap uhoudd be off centes (e the Jutl,  If the
aloedwlen, the plokup la off centsr n the cight . This wirsat
in Pligure §.

Pogain 1L mHER Muien Ll

PETTHES]
g A foerr b
[ 1dlustzatizi



.~,|-|-| l(Ji':lUNf The Hod‘el 800 Adaptar provides a mthnd !n;-mdifytna L] aundnr.d
.durrﬂmmr ro genernra a timing ﬁ.gml and nlt.mlnn:n the breakar pulntl. vhen
‘.;zd with & Lapasttive Discharga Ignll:ion.‘ Provul.on is ngde e ehn! l:hc vahlcle
(RS ./eru w ofi wrendard patnl:a, Af- RECHEANTY, A!Chough ll\lzlal zool.inn is
Seat pod froe (M eodurte, the plckup: nnambly .may he mountad on Ford or chryalnr

praduces by detlling and r.apping a slngle hole 1o the breskar piats,

FICATIONS: ©

Physical Size: Approximately 3 3/4" by 1 3/4% by ¥, with flange mount.
Case:. Anndized Alumtnum,

Pickup: Consista of a speclally designed cors and sleeve inductor, mountud
-ofv an adjustah-ln:buck.ef. (f!‘he plckup tepluca:'cupacisur in dts-

. tribucor).

: ln.tet.(:unnucting Cabies: The connection bewt;;:‘n- the éiutrihuwr_ nnd_ the: Madel
N mo_cnnéisfs of a shielded type cable I_ru-; the pickug, and 4 Bo. 18
C auG lrt:ad with lig lernina:iun.a From the polntsa, The paver, ‘s'rnuri_d. and
utpuc 1eads of the Model 80D Hellize a Flat ribbon conductor, Lermi-
nated wich lugs.
. -'r-atlng ‘Yoltage: Eight’ volta ain tme to 18 volia maximm. Short rerm
surge-ﬂ may be in excass of this voltage, Lf the voltage cime produry

doea not excead 40 mil)isecond volts.
Uperating Temperature: -35°F to #1835 deprees F.

Tiafng Accuracy: - Stable within ome degiae over ull range of apurating

voloage nd temperature.

RPM Range:. The low RPM i:anga will vary ultgﬁ;ly., depandant on sparing batween
plekup ond cam 'Huh'rec'amsndeq: spacing, typleai low KPM 1s 120

| ar 2 RPS,

7y A tum on :'I.amp to pnvant an ou:put frou betng genarated until the

oscﬂlal’or is u:-bﬂhed

{8) -A lew voltage regulator to stabilize the véltage supplying che ouci-

“1later and other raferemces.

(9) An output eircuif to pm‘vide the neceasary power to drive the 'Capn-c!.-
tive Discharge System. ’
GIRCUIT, DESCRTPTIH:

SOLPITTS OSCILTATOR

quciliator

=Gzis - (G208

% Pick up locatad in distributer

Figire 1

Referriog te Figure !, Q2067 (a pnp transiscor) serves as the active elemsnt in the
.osciﬂ.ntor circui: [1°3 pmvtde the gain naceasary to suatata oatliia:tm. qzo’s
. _ope:’atas 24 a variable vesfator to aane.rol vecillacor hvul and mninul.n oparation

the linear mode.

and €210 provide a capacitive voltage divider. The divider provides positive
feedback to start and sustain oscillations. #218 serves ar 2 minimm control

resiatance to prevent {mstabflicy. R227 is ussd to i)revnnt damaga to the oscillator

3

EXHIBIT A

gomerator. With the veluss normally ugod, the maximsm REM range

i in am:i.ﬂa af 7,000 KPM'a
Controls: A slide sutech hag buen pravided to allow Eransfer havk m breuku-
point oparnuon. L‘ompleu uvertabulty Lo’ uundard fegnicion cau Lo
.uda by cemoving or ,avltch!.ng the Capucizive DLs::hargp lgn_tatna.
(Point capaciter mpt be telocated and connscted to - coll cerminall,
CIRGUIT ELEMENTS!
The Model BOG conalats of the followlng buaic cireuica:

{1} A high frequeacy {600 IH-Z) colpitts Eypa ascillatar,

(2) An oscillator sontrol vircull Fo sainfain che onuil-lstar in a lineat

sode.

- (3} A ay«lziplly;danj.'p-wd pickup, congtaring pE an indncl:or locacad in
proximity ta the dtatri.b.uu;r cam, Tha lndur.l:or u \|t1uzed §.s e
of the traquency déversining elemonts of the eoaiplres uscillacai,
The lpcauonl of the inductor- is such that a variable lass accuts
2 the distributor cam lobaa approach the plekup. The varishle Loss

produces amplitude modulatfon 0f the oscillatar,
(4) A filter network to tenove the carcler and pase ihe mduia!ﬁiuu.

{5) A peak poing dla_tel:tur to determing the slosest spproach of the vam: ©
This cireuis produtas & quays weve that (s approximately colncident

"Sith the meximut and mindmu polints of 1fa tupuc,

(&) An output pulgs penarater to geocerale & cuﬂirn‘l;la'd ETigHaF pulse La

‘the Cnpngziri_nia Ridchargs System.’

from any courled radio Erequéncy hask. ¢3!S and R236 serve as bizé bypaan,

. .M turn on biaa for the oucllla_int translaitor. €204 19 uaed as & supply bypan.

and {5 necassary o complaca the oacillator tank clreule,
CONTRAOL CIRCULYT

5V REQULATED

T ek
(BASE})
. T s Azes
RE2E D2OX ¥ Jazoz A
A N
e >t

¢ . ,. - % . )
FiGKUF C2is PREEESFARZED 'F_zu

-‘Figura 2

Rnferrms [ Fl,guu 2, the AQ algmu from tha plekup 14 éuuyied through R226, which
Serves 4 4 pu:ge rusuto:. nm‘l is rncrlfiad and f-il:ared by, mos nna c,u:\_ 51;!.;_
docay ciwe constant of the filter is determined by R225, RI21 and 32;2 _sarve s

a reference divider, and wet the mntroi'puthr' of the amplifier. D200 is Lsed ca-

afd tn initdsl curn on, and tapidly puild the ampiifter + input inta a ragion-whare

che flrst icngu la mot in cut-off, R224 provides negacive faedback for che sapld-

fu:, and gives proper galn for stable opernl:hm uf the control ivep, K223 and

€211 aperate as a filrer ro remova any Mlua or secillator nigna{ froam rhe output,

The integrared édrouit, fa internally congtructed uuch.t_hdl:, it hoth inpuis arc
balow approximately two volts, tha outpul will te high, ¥ov this reawon, the
oscillator will atart with minimuz forwsrd bias on che centrol trsnsietor, apd the-

forward blap will increase uneil the osciliator level reaches the referenca level

s
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itput drive stages QLUT and QI04 prowide the necunsaYy povex galn to drive

the Capacltive Discharge Yunition System.

(LO2 is used as 3 protective
Lransister QUoA, 1 the suitch on the Mede!

are in the wrong contigeraticn,

[idback clamp Lo prevent dawige Lo the aotput

HOO and capacilive discharge swirel

BLOS and CLOY serve as # Filter network 1o prevent Q02 from condoee jng weder

nocwal operat bng condit iens.

Liodi: 104 provides overvalcage protection for U104 under conditions of tmproper

switvh aetuit o,

EXHIBIT A

0207 = OSLILL ATGR

GZ06: OSLILLAYOR CONTROL

AZOZ < OSUILLATOR CONTROL AMPLIFIER
L20%: 6Y REGULATOR

Q204 = DETECTOR

Q263= EWITTER FOLLOWER

G202 8 G201 = POSITIVE B REGITIVE CLAMP
AZOHE = PEAK POINT AMPLIFIER

AZOIA = HALF SHOT {2 ms PULIE GENERATOR)
GICS = TUKKN OGN CLAMF

4i0% = OUTPUT DIIYER

Q1o = QUTPUT
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EXHIBIT A

D1AL 303 242.9000
PG, BOX 1147

PRODUCTS 630 SOUTH 7t STREEY GRAND JUNCTION. COLORADO 81501

May 30, 1975

Mr. K. D. Drachand, Chief
Vehicle Compliance

Air Resources Board Laboratory
9528 Telstar Avenue

El Monte, California 91731

Dear Mr. Drachand:

As requested, we are furnishing system test data on the Model 800 Breakerless Ignitlon
Adapter, and electrical data on the Mark Ten, Mark Tem "B" and Mark Ten "C".

Further testing on the Ford and Chrysler distributors has indicated that excessive
change occurs in vacuum advance with the Model 800. We are therefore requesting

.exemption on MV Code 27156 for General Moters 8 cylinder vehicles only.

With regard to NOx devices with electronic speed sensors, the capacitive discharge
systems manufactured by Delta Products should be connected as Iollows:

Carter; Connect the green wire normally connected to the negative coil
terminal, to the positive coil terminal

Dana; -Install resistor diode network as shown in drawing, or replace
speed sensor with vacuum switch manufactured by Dana.

I hope this information is suitable for your requirements. If there is any other
information or data required, please contact the undersigned.

' Very truly vours,
DELTA PRODUCTS, INC.

LTI

ohn Schweitzer
?re51dent

Js/pp

. Enclesures
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State of California
AIR RESOURCES BOARD

EXECUTIVE ORDER D-6
Relating to Exemptions under Section 27156
of the Vehicle Code

SOLID STATE PRODUCTS, INC.
"SSP STAGE II"

Pursuant to the authority vested in the Air Resources Board by Section
27156 of the Vehicle Code: and

Pursuant to the authority vested in the undersigned by Section 39023 of
the Health and Safety Code; :

IT 1S ORDERED AND RESOLVED: That the installation of an "SSP Stage II¥
transistorized ignition system as a replacement part manufactured by
Sotid State Products, Inc. has been found to not reduce the effectivensss
of required emission control devices in vehicles and therefore is exempt
from the prohibitions of Section 27156 of the Vehicle Code for 1966-1973
model-year vehicles. The device consists of a current amplifier (tran-
sistor), ballast resistor and high turns ratio coil.

This Executive Order is valid provided that installation instructions
for this device will not recommend tuning the vehicle to specifications
different than those listed by the vehicle manufacturer.

THIS EXECUTIVE ORDER DOES NOT CONSTITUTE A CERTIFICATION, ACCREDITATION,
APPROVAL,, OR ANY OTHER TYPE OF ENDORSEMENT BY THE AIR RESOURCES BOARD OF
ARY CLAIMS OF THE APPLICANT CONCERNING ANTI-POLLUTION BENEFITS OR ANY
ALLEGED BENEFITS OF THE "SSP STAGE II" DEVICE.

~ No claim of any kind, such as “Approved by Air Resources Board" may be
made with respect to the action taken herein in any advertising or other
oral or written communication.

Section 17500 of the Business and Professions Code makes untawful, untrue
or misleading advertising and Section 17534 makes violation punishable
as a misdemeanor. : :

Section 39130 and 39184 of the Health and Safety Code provide as follows:

“39130. No person shall install, sell, offer for sale, or advertise,
or, except in an application to the board for certification of a
device, represent, any device as a motor vehicie pollution control
device unless that device has been certified by the board. No

person shall sell, offer for sale, advertise, or represent any motor
vehicle pollution control device as a certified device which, in
fact, is not a certified device. Any violation of this section is

a misdemeanor." :



EXECUTIVE ORDER D-6 "SSP Stage II"

“39184. No person shall install, sell, offer for sale, or advertise,
or, except in an application to the board for accreditation of a
device, represent, any device as a motor vehicle pollution control
device for use on any used motor vehicle unless that device has been
accredited by the board. No person shall sell, offer for sale, adver-
tise, or represent any motor vehicle pollution control device as an
accredited device. Any violation of this section is a misdemeanor."

Any apparent violation of the policy or laws will be submitted to the
Attorney General of California for such action as he deems advisable.

Executed at Sacramento, California, this ;ﬁi} day of March, 1973,

JOHN A. MAGA
Executive Officer



II.

State of California
AIR RESOURCES BOARD
March 16, 1973
Staff Report
Evaluation of Solid State Products, Inc., "SSP
Stage II" Transistorized Ignition System

for Exemption to the Prohibitions of Section
27155 of the Hotor Vehicle Code

Introduction

Solid State Products, Inc., Edina, MinneSota, nas applied for

exemption to the prohibitions of Section 27156 of the Motor
Vehicle Code for .the "SSP Stage II" transistorized ignition
system. Section 27156 prohibits the instai?ation of any device
which reduces the effectiveness of motor vehicle emission
control systems. The applicant intends to sell the device as an

"after-market" part to replace the standard ignition system.

The Air Resources Board has adopted criteria for the evaluation of
"after-market" devices for compliance with Section 27156. The

basis for evaluation is defined in the "Air Resources Board Criteria
for Determining Compliance with Section 27156 of the Motor Vehicle

Code",

System Description

For a general description of transistorized ignition systems, see
staff report “Evaluation of Capacitive Discharge and Transistorized

Ignition Systems for Compliance with the Requirements of Section



"SSP Stage II® March 16, 1973

Iv.

The test results indicate that the device does not significantly

effect the exhaust emissions of a "tuned engine”.

Conclusions and Recommendations

It s the staff's opinion that Solid State Products, Inc., "SSP

Stage II" transistorized ignition system will not adversely effect
motor vehicle exhaust emissions when evaluated with respect to the

exhaust emissions obtained with a conventional ignition system of

a "tuned" engine. This device may also have a beneficial effect

in the control of exhaust emissions in that it maintains the
“tuned" condition of the engine for a longer period of time. Therefore,
"SSP Stage II" transistorized ignition system should be exempt from

the prohibitions of Section 27156 of the Motor Vehicle Code.
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27156 of the Motor Vehicle Code®, dated February 14, 1973.

The "SSP Stage II" device consists of electronic circuitry
: containing a coil, a transistor for switching and current
amplification and a ballast resistor. The system produces

a spark energy capability of 110 millijoules.

|

III. Emission Testing

ﬁpe "SSP Stage II" device was seiected for the evaluation of
t}ansistorized ignition systems. The device was instalied on

- a 1968 318 CID Plymouth and the engine put into a "tuned" con-
d?tion. Refer to "Evaluation of Capacitive Discharge and
Transistorized Ignition Systems for Compliancé with the Requirements.

. of Section 27156 of the Motor Vehicle Code" for test details, The

results of the “SSP Stage II" tests are listed below:

Emissions - grams/mile Change in Emissions-%

: HC co NOx HC co NOx
Baseline 1.68- 11.33 5.54 - - -
SSP 1.58 11.65 5.52 6.0 -2.0 0

(-) Indicates an increase.

Open Circuit Voltage - Volts

Idle 3,000 RPM
Baseline 24,000 20,000
SSP 23,000 23,000



