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FOREWORD

The Second Annual Report of the Air Resources Board, titled "Air Pollution Control
in California," published in January 1970, documents the activities of the Board
during 1969. 1In addition to a review of its many accomplishments, it was stressed
that many problems remained to be solved. One of these was to determine the effects
of various maintenance procedures on exhaust emissions and to develop a practical
vehicle inspection program. In accordance with a legislative directive (AB76), the
Air Resources Board issued a Request for Proposal on July 3, 1970, to conduct a
Vehicle Emission Inspection and Maintenance Study that would determine the feasi-
bility of such a program. Northrop Corporation, Electro-Mechanical Division, was
selected to perform this study; Standard Agreement number ARB-1522 was consummated
on November 30, 1970. Part A of the study addressed the overall feasibility and
public acceptability of a program of mandatory vehicle emission inspection and
maintenance. Part B of the total study which will be completed during November 1971
will obtain data on the reductions of automotive emissions that can be achieved
through vehicle inspection and maintenance.

Part A of the study has been completed, documented, and is presented herewith in
accordance with the requirements set forth by the Standard Agreement. This final
report is presented in four volumes. Volume I is the Summary which provides a
synopsis of the analytical methodology employed to determine and evaluate the
feasibility of a statewide inspection program. The findings and results of the
analyses are summarized, and recommendations for further effort are provided.
Volume II is the Recommended Vehicle Emission Inspection and Maintenance Program.
Volume III is the Technical and Economic Feasibility Analyses. It describes the
conduct of the study; provides the findings, results, and conclusions of the analy-
ses; and recommends areas for further investigation. Volume IV is the appendixes
which contain data references, relevant correspondence, instrumentation survey data
sheets, and other substantiating documentation.
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APPENDIX A
SUPPLIER IDENTIFICATION AND CANDIDATE EQUIPMENT SCREENING

An updated version of Northrop Report 71Y27 comprises this appendix. The
report, entitled "Report of Equipment and Manufacturer's Considered in the
Vehicle Emission Inspection and Maintenance Study," was originally submitted
to the State of California Air Resources Board on 1 February 1971.
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Report # 71Y27

REPORT OF EQUIPMENT AND MANUFACTURERS
CONSIDERED IN THE

VEHICLE EMISSION INSPECTION AND MAINTENANCE STUDY

1 February 1971

Revised 1 May 1971

State of California Air Resources Board
Conttact No. ARB 1522

NORTHRCP CORPORATION
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I. TINTRODUCTION AND SUMMARY

Technical Provisions, Exhibit A, of the Mandatory Vehicle Emission Inspection
and Maintenance Feasibility Study require performance of an instrumentation
analysis., During the analysis activities, evaluation of present technology
concerning vehicle emission inspection is to be conducted, including an eval-
uation of instrumentation available for rapid measurement of exhaust emissions.
Accordingly, a list of equipment for evaluation has been developed in conjunc-
tion with, and is hereby delivered to, the State.

The survey encompasses classes of equipments in addition to exhaust analysis
devices that would be required in an automotive emission inspection/repair
scheme. Documentation is presented regarding the identification and selection

of manufacturers to be considered. Included in this compilation are the inter-
rogation materials sent to each manufacturer identified, listings by manufacturer
and equipment type of responses thus far received, and a preliminary screening
analysis of those responses.

Northrop requests that the Air Resources Board review the attached listings of
manufacturers to determine whether or not additional entries are required and
that any such additions be forwarded promptly so that affected manufacturers
might be contacted,relevant data might be gathered, and evaluation of candidate
equipments may begin.

ITI. SURVEY OF RELATED INSTRUMENTATION

Identification of candidate equipment items and development of the equipment
list is accomplished in two steps. First, the listing is to include equipments
which have been identified by the Air Resources Board in their prior studies
and the equipment items which are currently known to the staff members of the
Northrop/Olson study team. Second, a survey of the industry is to be‘conducted
in an attempt to identify all related equipment manufacturers, their available
products, prototype equipment and future planning.

The initial equipment listing, which includes equipments currently known to

the ARB or to Northrop and which have been thus far revealed by survey, is
attached (Attachment 1). The equipment list identified through the survey is
incomplete at this time. Survey letters requested that all response be re-
ceived prior to 1 February to assure inclusion in the equipment list. However,
to date only fifty replies have been received from one hundred forty information
requests. All replies listed were received by January 28, 1971. It is antici-
pated that more responses are forthcoming. The list will be updated as addition-
al equipment is identified.

A. SURVEY INTERROGATION MATERIALS

The equipment survey is being conducted to reveal all equipments which may be
candidates for inclusion in vehicle inspection systems. The equipments of
interest have not been limited to exhaust gas analysis instruments., Rather,
requests for information have been directed towards receiving equipment data
which may relate to any facet of the inspection process.
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A letter, (Attachment 2), has been prepared for the purpose of soliciting
information from manufacturers which may produce, or which plan to produce
relevant equipment. The letter identifies the purposes and scope of study
activities and requests that information be submitted in a timely manner.

It also describes the general categories of equipment and supporting products
of interest.

An equipment check-list and accompanying glossary of terms (Attachments 3, 4)
are included. The check-list has been prepared to assist the wanufacturer in
recording those equipment characteristics which are pertiment to the study.
Also, the manufacturer has been requested to use the format if possible, as
it will greatly facilitate subsequent study activities, and assure accurate
evaluation of his equipment.

A mailing list of manufacturers (Attachment 5) has been compiled. The survey
letter, check-list and glossary of terms have been transmitted to those com-
panies listed. The list has been generated from such documents as the Thomas
Register, Standard and Poor's, advertisements and articles appearing in in-
strument and environmental trade publications, referrals, ARB data, unsolicited,
and other miscellaneous sources.

B. ANALYSIS OF MANUFACTURERS' RESPONSES

Replies to the letter, when received, are screened to determine whether or not
the equipments described are relevant to study objectives and are suitable
for inclusion in the equipment listing.

To facilitate the screening operation, a data format (Attachment 6) has been
developed. The form provides for the recording of manufacturer's information
and for the preliminary screening and consideration of his equipments. Manu-
facturer's information includes source of contact particulars, company name
and its chronologically assigned reply number, types of equipment manufactured,
the kind of response to the survey letter, and manufacturer's apparent level

of interest.

Source of contact data with regard to the Thomas Register and Standard and Poor's
has been coded to indicate document areas in which the particular company is

currently listed, Coding is as follows:

Standard and Poor's

1 Test Sets - Motor Tune Up

2 Testers - Automobile Instruments & Ignition
P-3 Dynamometers
P-4 Testers - Automotive

Thomas Register

T-1 Testers - Engine
T-2 Testers - Automobile Instruments
T~3 Analyzers - Exhaust
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The mailing list number is included with the company name as well as the reply
number, which identifies the order in which replies were received, The cate-
gory of equipment items which the company produces is listed following the
name of the firm. Information which identifies the type of response is shown;
i.e., letter, brochure, check-list, data sheet, telephone or personal contact.
The relative level of interest indicated by the response is indicated, ranging
from enthusiastic to none; general interest and willingness to design equip-
ment to specifications are also indicated.

The equipment consideration area of the form indicates initial equipment screen=-
ing. The consideration information listed describes whether or not a particular
item has been selected for further study. If selected, its possible areas of
application are indicated, including equipment category and potential test

modes in which it may be utilized. Reasons for eliminating an equipment item
from further consideration are: the equipment has been found to be noan-related
to study objectives, components rather than complete equipment, experimental

and not in service, or unsuitable in performance characteristics,
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ATTACHMENT 1

470

£ &
O =
= Ly | B
AN
I~ = | =
Pty | OO
1] > ﬁ
MANUFACTURER PRODUCT SRR
Wilks Scientific Corporation Mira-LG-1 Infrared Gas XXX
Analyzer HC, CO
Panametrics - Esterline Rapidchemical Exchange X{X]X
Corporation Gas Analyzer HC, CO, NO
Westberg Mfg. Co, Enginaid Model 68 X X
132-71B
Burton~Rodgers Co., 300~B Power Timing X X
Light
Sylvania Electric Model 100 Exhaust X1 XX
Analyzer NDIR HC, CO
The Bendix Corp., Environmental Automotive Exhaust XX X
Science Division Analyzer System-
Including Driver Aid
and Dynomometer
Friez Co. Analyzer XXt X
Friez HC Analyzer
Data Processor X1 X{X
EX-2 Co Analyzer Xi X1 X
Beckman Instruments Inc, Vehicle Emissions X1X!X
Analyzer
HC, CO NO Infrared Gas XX} X
Analyzers
Model 82 Data Processor
Mine Safety Appliance Co. Analyzer System Engine X1X1 X
Exhaust Diagnostic
NDIR Analyzer HC,CO,NO XiXt X
Commercial Electronics Corp. Model 15-02 HC, CO, XI1X) X
Analyzer
Roland Marine Inc. Zoellner Chassis X1 X
Dynamometer

Attachment I
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CANDIDATE EQUIPMENT LIST (Continued)

MANUFACTURER

PRODUCT

Kal-Equipment Company

Autoscan Inc.

Sun Electric Company

Allen Electric Company

Bear Manufacturing Corp.

Burk E., Porter

Olson-Horiba

Model 4070 Engine
Systems Analyzer

Model 4130 Engine
Analyzer

Model 700 CO/NC
Instrument

Model's 8100, 8200
Chassis Dynamometers

Model EET~910 Infra-
Red Exhaust Emission
Tester

Model 945 Electronic
Engine Tester

CO/HC Model 15-02
Exhaust Gas Analyzer

Model 1331 Chassis
Dynamometer

Model 1145 Chassis
Dynamometer

Model 1119 Engine Diag-
nostic Instrumentation

No, 1059 Exhaust Emis-
sion Dynamometexr

No. 1090 Vehicle
Restraint

MEXA-200 Automobile
Exhaust Gas Analyzer
MEXA-300 Automobile
Exhaust Gas Analyzer
AIA NDIR Analyzer
FIA-2 Flame Ionization
Total Hydrocarbon
Analyzer

OLI/PCS Data Reduction
System
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X X
X X
X Xi X
Xl X
Xi X1 X
X[ XjXiC
Xi XX
XX
XX
X X
X! X
X! X
|
Xi XX
X1 XX
X1 X]X
X| x| X
XX X
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CANDIDATE EQUIPMENT LIST (Continued)
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Honeywell Model UVE-21C Exhaust XX |X
Emissions Analyzer
Recorder Model #193111 XXX
Model 112 General XXX
Purpose Computer
Clayton Manufacturing Co. Model C-71 Chassis XX
Dynamome ter
Model C-200-0 Chassis XX
Dynamometer
Model €S$S/7100 Diagnostic | X X
Instrument Console
AW Tractor Products Inc. AW Model 12,000 Universal XX
Chassis Dynamometer
Envirometrics, Inc. Model N-76, PFaristor Type X1X X
N76H2 NO Analyzer
Marquette Corporation Model 42-149 Exhaust X | XX
Gas Analyzer
M200 Engine Analyzer X
AVD Computer X
Fox Valley Instrument Company Model 825 Timing X X
Advance Tester
Tach-Dwell Model 99 X X
Chrysler Corporation, Vehicle Exhaust Anal- XX IX
Space Division yzer Model I
Model IA X !1X |X
Model TI X 1X {X
Ford Motor Company CL NOX Analyzer X 11X IX
Chromalloy American Constant Volume Sampler
Dynasciencies NO Nx-130 XIX iX
X

Attachment T
Page 3
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N“RFH R % 500 East CGrangoetherna Avonus
Northrop Corporation cicolio-Mochanicatl Divieion Anaheim California G200

T LA00N

Northrop Corporation is currently under contract to the State of California
Air Resources Board to study the overall feasibility and public acceptability
of a program of mandatory vehicle emission inspection and maintenance as a
means of reducing air pollution in the State. A number of alternative static
and dynamic test cycles are being evaluated as candidates for use in a state-
wide network of emission testing and maintenance facilities.

One important aspect of our study is an evaluation of current instrumentation
technology and possible future development of equipment for rapid measurement
of exhaust emissions and diagnosis of vehicle system malfunctions. We would

appreciate your supplying to us particular information regarding your current
products or expected future developments in the following general categories

of equipment and supporting products:

(1) Complete vehicle exhaust emission test systems including
sampling, measuring, recording, and data reduction )
equipment.

(2) HC, €O, and NO gas analysis instruments.

(3) Automotive systems diagnostic and test equipment.

(4) Recording and data processing equipment.

(5) Vehicle dynamometers and associated equipment.

(6) Service/support equipment (i.e., tools, fixtures, accessory
test equipment).

(7) TFacility equipment.

(8) Mobile test facility equipment (i.e., vans, portable dyna-
mometers, etc).

The types and quantities of equipment required will of course depend upon
final determination of test techniques and selection of inspection station
management methods. Because the entire feasibility study is a six-month

Attachment 2
Page 1



effort, the results of which are due by 1 June 1971, we are currently solic-
iting data on the many possible types of equipment as an aid in configuring
the most cost-effective equipment complement for each of the candidate
emission-inspection schemes being evaluated.

We have enclosed a check-off list of items of particular importance in our
equipment evaluation survey. Because of the extremely short duration of the
entire study, it is vital not only that the enclosed check-off be completed
for each equipment you would like considered, but also that it be returned
with any additional information or inquiries you may have as soon as possible.
We cannot consider responses received after 1 February 1971. We regret that
we must structure matters so strictly, but because of the extremely large
response we expect, and because of the unusually short time available to us,
we urge you to complete the enclosed check-off list to assure equal considera-
tion of your candidate equipment.

We greatly appreciate your cooperation and assistance in performing this im-
portant study for the State, and we look forward to your prompt reply. Please
direct all replies to:

Mr. Paul Kaplow

Northrop Corporation, Electro-Mechanical Division
Environmental Systems, Y7038/Y20

Anaheim, California 92801.

Very truly yours,

John A. Gunderson
Program Director

Attachment 2
Page 2
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. HR“P 500 East Crangethorpe Avenue
I o ealifornis
Northrop Corporation Eiectro-Mechanical Division N@n Anaheim,California 92801
v

714/671-5000
GLOSSARY OF TERMS
FOR
CANDIDATE EQUIPMENT CHECK LIST

STATUS

A, Manufacturing Status - State whether the particular equipment
type or model is in development phase, prototype testing phase,
or production and delivery phase.

B. Service Years - State the number of years the particular equip-
ment type or model has been used by external agencies, laboratories,
or companies.

PHYSTCAL DESCRIPTION

The physical dimensions, in inches, and gross weight, in pounds, of
the instrument. Include whether the unit considered is part of a
larger system or independent.

POWER REQUIREMENTS

The normal prime power required to operate the equipments and systems,
does not include internally generated power supplies. Include other
resources required, such as, air pressure and water supply.

WARM-UP TIME

To assure maximum confidence in measurement reading, state the elapsed
time required between initial equipment activation and first specimen
sampling.

PERFORMANCE SPECTFICATIONS

The quantitative attributes of an equipment or system that indicate
distinctive capabilities.

A, Ranges =~ The input low and high limits of the measurement
instrument normally divided into equal parts such that a common
indicator may be used. Examples are decade ranges of 1 - 10;
10 - 100, and 100 - 1000 units of measure.

B. Overload Protection - Usually expressed as a percentage of input

range, such as 110 percent, within which no damage will be experienced‘

by the measurement instrument.

Attachment 4
Page 1
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Glossary of Terms for Page 2
Candidate Equipment
Check List

5. PERFORMANCE SPECIFICATIONS (CONTINUED)

C. Reading Accuracy - The quantitative measure of conformity to a
known value., It is usually established by correlating to labora-
tory standards recognized throughout the applicable industry and
normally specified as percent of standard input or percent of full
scale indicator deflection.

D. Resolution - The smallest unit of measure that is distinguishable
and displayed by the test equipment. Usually determined by causing
finite changes at equipment input and determining smallest differen-
tial variation that may be confidently detected by the equipment.

E. Repeatability - A measure of the ability to make consistent and
repeatable readings. For a given stable input, the percent of readings
that agree with the known value and are within the acceptable accuracy
tolerance band.,

F. Response Time - The period of time required by the instrument to
complete a reading. Period starts from initial sampling and termi-
nates at decision display.

G. Linearity - A measure of the input-to-output relationship of the
instrument which indicates the expected percentage deviation from
direct proportionality over the entire input range. The percent
linearity is determined by comparing instrument response toc known
stimuli, calculating the deviations, converting deviations to per-
centages, and determining largest percent deviation over input range.
Example would be "within +1%, 10 - 1000 ppm."

6.  CALIBRATION

The process of marking or confirming the graduations of an instrument
response to a known stimulus. To assure a desired measurement or response
within specifiable 1imits, calibration is normally scheduled on a cyclic
basis.

T STABILITY

A measure of the instrument's ability to retain a specified performance
level over a period of time under specified environmental conditions.
Short-term stability is usually specified in terms of expected reading
accuracy for hours of operating time after which calibration or adjust-
ment may be required. Long-term stability is expressed in terms of
operating days before calibration or adjustment will be mandatory to
assure test data integrity.

Attachment &
Page 2
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Glossary of Terms for Page 3
Candidate Equipment
Check List

10.

11.

12.

13.

OPERATING ENVIRONMENT

The environmental conditions under which the equipment has been designed
to operate satisfactorily without deleterious effects without requiring
instrument compensation and adjustment.

PERSCONNEL SKILL LEVELS

State the minimal skill level, experience, or education necessary to
operate and maintain the instrument.

TRATNING

Based on identified personnel requirements, state any special training
required to operate and maintain the equipment.

MAINTATNABILITY

The qualities, capabilities, and features incorporated into an equipment
or system that simplify, facilitate, and minimize maintenance and mal-
function repair time. A quantitative measure of maintainability is mean-
time-to-repair (MPTR).

MITR

The mean-time-to~repair is the average expected time to effect a repair and
includes the following activities: malfunction detection, problem isolation,
replaceable part removal, spare part replacement, and operational test and
checkout. It is assumed that all necessary repalr documents, parts, tools,
and knowledgeable technician are available on-site at the defective equipment.

RELIABILITY

The prcbability that the equipment will operate during a specified period
under stated environmental conditions. A quantitative measure of reliability
i1s mean-time-between-failures. Design goal MIBF is based on component and
equipment reliability design analysis, actual MIBF is based on operating
historical data derived from production models.

PREVENTIVE MAINTENANCE

The periodic activities performed to maintain proper operation which include
functions such as cleaning, lubricating, and scheduled parts replacement.

Attachment &
Page 3
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Glossary of Terms for Page 4
Candidate Equipment
Check List

1k, CORRECTIVE MAINTENANCE

The process of restoring a defective equipment or system to a satisfactory
operating condition. It includes the functions of malfunction detection,
problem isolation, defective part removal and replacement, and operational
test and checkout. ‘

1s. COST
The purchase cost of the instrument in quantities of 1 - 10, 10 - 100, and
over 100 units. Include separately for each equipment listed the cost of
instruction manuals, special tools, test equipment, calibration and other
ancillary equipments and supplies, and estimated repair costs for one year
of operation.

6.  COMMENTS

Include any additional information deemed essential to describe the
product.

Examples for gas analyzers are the following: %basic detection and
measurement principles, internal or external calibration techniques,
extraneous gas interference susceptibility, and significant maintain-
ability design features incorporated in items such as pumps, sample
probes, filters, water traps, displays, controls, and adjustments.

Attachment 4
Page 4
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MANUFACTURERS MAILING LIST

1. Mr. William T. Galey, President
Aberfoyle Company
900 Bedford Street
Stamford, Connecticut 06902

2. Alectric Manufacturing Company
7842 39th Avenue
Kenosha, Wisconsin

3. Allen/UTI Division
Allen Electric & Equipment Co.
2101 N. Pitcher Street
Kalamazoo, Michigan 49007

American Instrument Company, Inc.
8030 Georgia Avenue
Silver Springs, Maryland 20910

5. Analytical Instrument Devel. Inc.
250 S. Franklin Street
West Chester, Pennsylvania 19380

6. Automated Environmental Systems Inc!
135 Crossways Park Drive ’
Woodbury, New York 11797

7. Automatic Specialty Corporation
382 Jefferson, B
Brooklyn, New York

8. Autoscan Inc.
3641 Holdedge Avenue
Los Angeles, California

9. Auto-Test Inc.
411 W. 8th Street
Neillville, Wisconsin 54456
10. B and B Manufacturing Co.
2228 Hawkeye Drive
Sioux City, Towa 51105
11. Mr. E.J. Rapetti, Vice President
Bacharach Instrument Co.
200 N. Braddock Avenue
Pittsburg, Pa 15208

12, Mr. John M. Dempsey Jr., President
Baird-Atomic Inc.
33 University Road

Cambridge, Mass 02138

13.

14‘

14.

15,

17.

18.

18.
(a)

19.

John Bean Division

FMC Corporation

1305 8. Cedar Street
Lansing, Michigan 48910

Blackhawk Manufacturing
Division of Applied Power
Box 2870

Milwaukee, Wisconsin 53227

Bear Manufacturing Co.
2830 5th Street
Rock Island, Illinois 61201

Mr. William F. Ballhaus, President
Beckman Instruments, Inc.

2500 Harbor Blvd

Fullerton, Calif 92632

Belco Industrial Equipment Div.
61 Kentucky Avenue
Paterson, New Jersey

Mr. Werner Lob, General Manager
Bendix Corporation
Environmental Science Division
1400 Taylor Avenue )
Baltimore, Maryland 21204

Bogue Electric Manufacturing Co.
52 Towa Avenue
Paterson, New Jersey

Robert Bosch Corp.
147 Beacon Street
San Francisco, Ca 94080

Brown Boveri Corporation
1460 Livingston Avenue
North Brunswick, New Jersey 08902

. Burnworth Tester Company

Drawer 65 M
815 Pomona Avenue
El Cerrito, Calif. 94530

Attachment 5
Page 1
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

MANUFACTURERS MATLING LIST (Continued)

Burton-Rogers Company

Hoyt Electric Instrument Works
42 Carleton Street

Cambridge, Mass 02142

Cal-Van Machine Products, Inc.
Box 627

Fremont, Ohio 43420

Mr., J. Scott Butterworth,President

Cambridge Instrument Co., Inc.
73 Spring Street
Ossining, New York 10563

Carle Instruments Inc.
1141 E, Ash Avenue
Fullerton, Calif. 92631

CEJ Gage Company
10641 Hagerty
Dearborn, Michigan 48126

Centri-Spary Corporation
39001 Schoolecraft Road
Livonia, Michigan 48150

John Chatillon & Sons,

Div. of Macrodyne-Chatillon Corp.

83-30 Kew Gardens
Kew Gardens, New York 11415

Chemalytics Corporation
Route 82
Unionville, Pa 19375

Chicago Electric Company
1326 W. Cermak Road
Chicago, Illinois 60608

Mr. Joseph Friedman, Chairman
Chromalloy American Corporation
120 Broadway

New York, New York 10005

Cincinnati Sub-Zero Products
2612-m Gilbert Avenue
Cincinnati, Ohio

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

E.L. Cline, Vice President
Clayton Manufacturing Company
481 N. Temple City Blvd.

El Monte, Calif,

G.D. Clayton & Assnciates, Inc.
25711 Southfield Road
Southfield, Michigan 48075

Colfax Manufacturing Inc.
Colfax, Illinois 61728

Commercial Electronics,
880 Maude Avenue
Mt. View, Calif. 94040

Inc.

Consolidated Diesel Electric Co.
Division of Condec Corp

Post Road

01d Greenwich, Conn. 06870

Continental Electric Company
332 E. Ferry Street
Newark 5, New Jersey

Cox Instruments Corp.
15300 Fullerton Avenue
Detroit, Michigan

Dalmo Victor
Division of Textron
Dept 117

1515 Industrial Way
Belmont, Calif.

Allen Stafford
Datacraft

13714 So. Normandie
Gardena, Calif.

Charles Davidoff
198 Broadway
New York, New York 10038

W.C. Dillon & Co., Inc.
14620 Keswick Street
Dept MR

Van Nuys, Calif.
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43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53,

54.

485

MANUFACTURERS MATILING LIST (Continued)

Doyle Vacuum Cleaner Co.
231 Stevens Street SW
Grand Rapids, Michigan 49502

Dynalectron Corp.
2233 Wiconsin Avenue NW
Washington, D.C,

Dynasciences
9601 Canoga Avenue
Chatsworth, Calif. 921311

Eaton Yale & Towne Inc.
Dynamatic Division

3122 14th Avenue
Kenosha, Wisconsin 53140

Edelmann & Company
2332 Logan Blvd.
Chicago, Illinois 60647

Electric Auto-Lite Company
Industrial Instrument Division
Marshalltown, Iowa

A.H. Emery Company
70 Pine Street
New Canaan, Connecticut 06840

EnviroMetrics Inc.
13311 Beach Avenue
Marina del Rey, Calif. 90291

T. Faria Corporation
15 Faria Lane
Uncasville, Connecticut

DuMont Electron Tubes

Div. of Fairchild Camera and
Instrument Corp.

750 Bloomfield Ave,

Clifton, N.J. 07012

Force Control Industries Inc.
3660 Dixie Highway
Fairfield, Ohio 45014

Fox Valley Instrument Co.
Cheboygan, Michigan

55.

56.

57.

57.
(8)

58.

59.

60.

61,

62,

63.

63.
(A)

Foxboro Company
94 Nepouset Avenue
Foxboro, Mass.,

Freas Glass Works
146-8 E. 9th Avenue
Conshohocken, Pa. 19428

Mr. Alan E. Surosky, President
General Testing Laboratories Inc.
5252 Port Royal Road

Springfield, Virginia 22151

Dr, Paul F, Chenea, Vice President
General Motors Research Lab.

Mound Road and Twelve Mile

Warren, Michigan

General Thermodynamics Corp.,
166 Ballardvale Street
Wilmington, Mass, 01887

Graham Testers, Inc.
4220 Central Avenue NE
Minneapolis, Minn, 55421

Greening Associates Inc,
17628 Filer Avenue
Detroit, Michigan 48212
Harvey Hanson Company
20327 Nordhoff Street
Chatsworth, Calif.

Hastings Manufacturing Company
433 E. Mill Street
Hastings, Michigan 49085

Hewlett-Packard Co,
Delcon Division

332 Logne Avenue
Mountain View, Calif.

Heyer Industries, Inc.
500 Cortlandt Street
Belleville 9, N.J.
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63.
(B)

64.

65.

66.

67.

68.

69.

70,

71.

72,

73.

74,

MANUFACTURERS MAILING LIST (Continued)

Honeywell Corporation
6620 Telegraph Rd.
City of Commerce, Calif.

Imperial-Eastman

ITE Imperial Corporation
6300 W, Howard Street
Chicago, Illinois 60648

Industrial Engineering Co.
Island Road & Suffolk Street
Philadelphia, Pa. 19153

International Sales Associates
115 E. Maple Avenue
Langhorne, Pa. 19047

Jonard Industries Corp.
3047 Tibbett Avenue
Bronx, New York 10463

Kahn & Co., Inc.
Box 516M
Hartford, Conn. 06101

Kal Equipment Company
413 Washington
Otsego, Michigan

Kastar, Inc.
Station Rd., at Sunrise Highway

Bellport Long Island, N.Y, 11713

Ken-Tool Manufacturing
Division of Cooper Ind., Inc.
768 E. North Street

Akron, Ohio 44305

Keystone Development Corp.
3406 Mercer
Houston, Texas 77027

King Electronic & Mfg. Corp.
9123 Inman Avenue
Cleveland, Ohio 44105

Kirspel Industries, Inc.
12 Glannon Road
Livingston, New Jersey

75.

76.

77.

78.

79.

80.
81.
82.
82.
(a)

83.

84.

85.

Labeco Laboratory Equip. Corp.
Madison at Harrison Street
Mooresville, Indiana 46158

Lantz-Phelps Corp.
Dayton, Ohio

Lebow Associates, Inc.
1728 Maplelawn Road
Troy, Michigan 48084

Link Engineering Co.
13833 Elmira Street
Detroit, 27, Michigan

Mr. M. Roger Clapp, President
The Lubrizol Corp.

P.0. Box 3057

Cleveland, Ohio 44117

Magtrol Incorporated
240 Seneca Street
Buffalo 4, New York

Manbee Equipment Division
Bear Manufacturing Company
Rock Island, Illinois )
Marquette Corporation

5075 Wayzata Blvd.
Minneapolis, Minnesota 55414

Marshalltown Manufacturing
P. 0. Box 400
Marshalltown, Iowa 50158
Martin-Decker Corp.

1928 S. Grand Avenue
Santa Ana, Calif. 92705

Mr. J.A. Rodenmeyer, President
Mateson Scientific
1850 Greenleaf Avenue

Elk Grove Village, Illinois 60007

Maxwell Dynamometer Company
P.0. Box 503
West Chester, Pa.
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MANUFACTURERS MATLING LIST (Continued)

86. Maxwell Manufacturing Co.
Acorn Industrial Park, Box # E
Downingtown, Pa, 19335

87. Merc-0-tronic Instrument Corp.

217 Branch Street

Almont, Michigan

88. Merriam Instrument Division
Scott & Fetzer Co.
11000 Madison Avenue
Cleveland, Ohio 44102

89. Miller Special Tools Division
Utica Tool Co.
17640 Grand River Avenue
Detroit, Michigan 48227

Lou-Roundtree
1321 West 12th Street
Los Angeles, Calif. 90015

90, Mr. Eugene W. Merry, President
Mine Safety Appliances Company
201 N, Braddock Avenue
Pittsburg, Pa. 15208

91. Monsanto Research Corp.

1515 Nicholas Road

Dayton, Ohio 45407

92. Niehoff & Company

4925 Lawrence Avenue

Chicago, Illinois 60630

93. Mr. W.D. Owens, President

Nuclear-Chicago Corp.

Des Plaines, Illincis 60018

94, Panametrics

221 Crescent Street

Waltham, Mass, 02154

95. Mr, Chester W. Nimitz, Jr., Pres,

Perkin-Elmer Corporation

Main Avenue

Norwalk, Conn. 06852

96,

97.

98.

99.

100.

101,

102,

103,

104-

105.

106,

Permutit Company
Division of Sybron Corp.
East 49 Midland Avenue
Paramus, New Jersey

Photronic Inc.
411 Cheltena Avenue
Jenkintown, Pa. 19046

Pollution Control Industries Inc.
507 Canal Street
Stamford, Conn., 06902

Porter Machinery Co.
730 Plymouth Rd, N.E.
Grand Rapids, Michigan 49505

Potter & Rayfield, Inc.
Box 20135
Atlanta, Georgia 30325

ProtoTool Company

Division of Pendleton Tool Ind.
2209 Santa Fe Avenue

Los Angeles, Calif. 90054

Renfroe & Sons, Inc.
1926 Spearing Street
Jacksonville, Florida 32201

Rex Automotive Products
2680 Holly Avenue
Chicago, Illinois 60647

Ring Electroniecs & Mfg, Corp.
9123 Inman Avenue
Cleveland, Ohio

Roland Marine Corporation
50 Broadway
New York, New York

Mr. James R. Weersing, President
Royco Instruments Inc.

141 Jefferson Drive

Menlo Park, Calif. 94025
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107.

108.

109.

110.

111,

112.

113.

114.

115,

1lse.

117.

118.

MANUFACTURERS MAILING LIST (Continued)

Scans Associates Inc.
13000 Farmington Road
Livonia, Michigan

Scherr-Tumico Company
9369 W. Armstrong
St. James, Minn.

Schauer Manufacturing Corp.
4507 Alpine Avenue
Cincinnati 42, Ohio

Scientific Gas Products Inc.
513 Raritan Center
Edison, New Jersey 08817

Scott Aviation Davis Products
Box 813, Route 29 N
Charlottsville, Virginia 22902

Scott Research Laboratories, Inc.
P.0. Box D-11
Plumsteadville, Pa. 18949

Seederer-Kohlbursch, Inc.
25 8. Van Brunt Street
Englewood, New Jersey 07631

Snap-On Tools Corp
8031 28th Avenue
Kenosha, Wisconsin 53140

Simpson Electric Company

Div. of American Gage & Machine
5200 W, Kinzie Street

Chicago 44, Illinois

Sonco Manufacturing Inc.
1138 W. Cornelia Avenue
Chicago, Iliinois

C.H. Stoelting Co.
424 N. Homan Avenue
Chicago, Illinois 60624

Stratham Instruments Inc.
2230 Stratham Blvd.
Oxnard, Calif. 93030

119,

120,

121.

122,

123.

124,

125.

126.

127.

128.

129.

Sturtevant Division
Dresser Industries Inc,
Addison, Illinois 60101

Sun Electric Corp.
6323 Avondale Avenue
Chicago 1, Illinois

Sylvania Electronics Systems
P.0. Drawer 188 X
Mt. View, Calif.

Taylor Dynamomoter & Machine Co.Inc,
16511 W. Lincoln Ave., Dept MR
New Berlin, Wiscomsin 53151

Testing Machine Inc.
401 Bayview Avenue
Amityville, New York 11701

Thermo Systems, Inc.
2500 Cleveland Avenue North
St, Paul, Minn. 55113

Toledo Scale Company

Division of Reliance Electric Co.
5525 Telegraph Road

Toledo, Ohio 43612

Mr. Richard N. Lane, President
Tracor, Inc.

6500 Tracor Lane

Austin, Texas 78721

Transistor Automation
A Teledyne Company

10 Forbes Road
Woburn, Mass 01801

Turnsignal Company
2720 W. Susquehana Avenue
Philadelphia, Pa. 19121

Unico Environmental Inst., Inc.
P.0. Box 590
Fall River, Mass. 02722
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130.

131,

132,

133,

134.

135.

136,

137,

138.

140

MANUFACTURERS MAILING LIST (Continued)

Vortec Products Co.

Division of McDonnell Douglas
2121 Campus Drive

Newport Beach, Calif., 92660

Weaver Division

Walter Kidde & Co., Inc.
2171 S. 9th Street
Springfield, I1l. 62705

Westberg Manufacturing Co,.
3400 Westach Way
Sonoma, Calif., 95476

Western Gear Corp.

P.0., Box 190

2600 E., Imperial Highway
Lynwood, Calif, 90226

Western Gear Corp.
Industrial Products Division
P.0. Box 126

Belmont, Calif.

Westinghouse Electric Corp.
P.0. Box 868
Pittsburg 30, Pa.

Frank Wood Corp.
217 Wisconsin Avenue
Waukesha, Wisconsin 53168

Wilks Scientific Corp.
140 Water Street

P.0. Box 441

S. Norwalk, Conn. 06856

Office of the Division Manager
Ford Research & Engineering Center

20000 Rotunda Drive
Dearborn, Michigan

Arthur E. Douyard

Chrysler Corp. Space Operations

1021 Wynn Drive N.W.
Huntsville, Alabama

141, Olson-Horiba

1021 Duryea Avenue

Santa Ana,

California

489
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VEHICLE EMISSION INSPECTION TEST EQUIPMENT SURVEY

ATTACIMENT 6,

EQUIPMENT CONSIDERATION

EQUIPMENT MANUFACTURER INFORMATION

i

POSSIZLE APPLICATION

YTHLO &

TITIQH (9)

7
)4
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ALTTIONE (L)

INOddns (9) |

HITTHORYIAA ()

ONIQEOOM (%)

1s3L/ovIia ()

EQUIPHMENT CAT

SINTHNYISNT (2D

KILSAS (1)

No equipment.

Gas Chromatograph

NO Emission

HC, €O,
Analyzer

HC, CO, NO Emission

Analyzer

Production Engine Test

Equipment

Constant Volume Sampler

NO, CO Analyzer
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X

X
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X| X
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APPENDIX B
SUPPLIER EQUIPMENT CHECKLISTS

This appendix includes the completed Equipment Checklists
supplied by the vendors contacted. These checklists shown
are duplications of those received.
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