UNCLASSIFIED

AD NUMBER

AD148179

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; 01 NOV
1957. Other requests shall be referred to
Office of Naval Research, Arlington, VA
22203.

AUTHORITY

ONR ltr dtd 26 Oct 1977

THIS PAGE IS UNCLASSIFIED




U NCLASS) FIED
0D 7T

Nimed Services Technical Information flgend

Reproduced by

DOCUMENT SERVICE CENTER
KNOTT BUILDING, DAYTON, 2, 0HIO

NOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS CR O HER LATA
ARE USED FUR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
COVERNMENT PROCUREMENT OPERATION, THE V. S. GOVERNMENT THEREBY INCURS

NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: AND THE FACT THAT THE
COVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE

SA\D DRAWING 5, SPECIFICATIONS, OR OTHER DATA K NOT TO BE REGARDED BY |
iMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER CR ANY OTHER
PERSON OR CORPORATION OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURF,
SE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.

——

)
i
i




TABLES YOR ONE-SIDED STATISTICAL TOLERANCE LIMITS

GERALD J. LIEBERMAN

ADIY8 |79

TECHNICAL REPORT NO. 34
NOVEMBER 1, 1957

PREPARED UNDER CONTRACT Nbonr-25126
(NR-OL2-002)
GERALD J. LIEBERMAN, PROJECT DIRECTOR
FOR
OFFICE OF NAVAL RESEARCH

REPRODUCTION IN WHOLE OR IN PART IS PERMITTED FOR
ANY DMURPOSE OF THE UNITED STATES GOVERNMENT

APPLIED MATHEMATICS AND STATISTICS LABORATORY
STANFORD UNIVERSITY
STANFORD, CALIPORKIA



. ~ & b SR A Sl
AT R LKL LRIV AR
ol [N -

TABLES FOR ONE-SIDED STATISTICAL TOLERANCE LIMITC

by

Gerald J. Lieberman

1.  INTRODUCTION.

The quality of manufactured product is often specified by setting
a range, the bounds of which are called tolerance lixmits. These limits
have the property that a certain percentage, 100(1-0)$% , of the product
may be expected to fall within these limits. If the quality of the items
is normally distributed with known mean, u , and known standard deviation,
c , two-sided tolerance limits are formed by adding to and subtracting from
4 the quantity Ka /2 o , where Ka /2 is the normal deviate corresponding
to a/2 . An upper one-sided tolerance limit is given by u + K,0 ands
lower one-sided tolerance limit is given by u- Ka o . Unfortunately, in
practice, the values u and o are rarely known and estimates of these
values, x and s , respectively, are used. However, where before it
could be stated that 95% of a manufactured product lies below u + 1.645 o,
the upper one-sided tolerance limit, this statement cannot be extended to
the 1imit X + 1.645 s . The quantities x and s are random variables,
and hence the limit depends upon the particular outcome of the sample.
Different samples will lead to different limits. How close these }imits
are to u + 1.645 0 depends upon how good the estimates are.

It is evidant then that the fraction of the items inc uled teta..er
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a. [x - Ka/zs , X + Ka/z‘ ] for two-sided tolerance limits,
b. [- ®, X + Kas] for an upper one-sided tolerance limit,
c. [x - K,®, ] for alower one-sided tolerance limit

will not always contain a cpecified proportion 1l-& of the manufactured

items. However, it is possible to determine constants K such that in a

large series of samples from a normal distribution, a fixed proportion 7y
of the intcrvals

a. [x-Xs, x + X8 ] for two-sided tolerance limits,
b. [- o0, x + K8] for an upper one-sided tolerance limit, and
c. [x - X8, @] for a lower one-sided tolerance limit

will

include 100(1-)% or more of the distribution. The finite limits

of these inte-vals arc known as statistical tolerance limits. Thus, an

upper one-sided statistical tolerance limit is given by X + Ks and has

the property that the probebility is equal to a preassigned value » that

the interval [- oo, x + Ks] 4includes at least a specified proportion

1 « @ of the distributicn. Note that in most practical situations y 1is

usually a large number close to 1 . Statistical tolerance intervals

should not be confused with confidence intervals for a parameter of the

distribution. Confidence limits for the mean of a normal distribution are

such that in a given fraction, say .95 , of the samples from which they

are computed, the interval bounded by the limite will include the true mean

of the distribution. For confidence interval estimation, .95 1s alsc

cal'ed the cnnfidence coefficient.

RPN

”
b

-
e

PR



crwg W YN
. AT Y RTINS
e L e Uit AR DT TR - 1
Bt b bt ie ettty \

~3-

Many extensive tables of factors K for ggg-aided tolerenze limits

have besn computed. A. H. Bowker presents such a table in [1] and very

recently A. Lieberman issued a set of tables [2] which are an extension

of Bowker's tables in that they can be used when s 1is computed from sample

si.es other than n . Resnikoff {3] and Mitra {l4] computed values of

K when o is estimated by the average range of subgroups. Tables of

factors K for one-side. tolerance limits have never deen computed and it

is the purpose of this paper to present such tables.

2.  TABLES OF ONE-SIDED TOLERANCE LIMITS.

Factors K such that x + K8 and X - X8 are an upper one-sided

tolerance limit and a lower one-gsided tolerance limit, respectively, for
a normal universe are given in Table 1 for n = 3,4,...,25,30,35,40,45,50;

for 7 = 0475’ 0-%, 0095, 0199; and for a = 0-25, 0.10,0.05,0.01,0.“)1 .

x 1is the sample mean (x = (xl + Xy teut xn)/n) and 8 1s the sample
st ndard deviation

(s = / ("1' i)a + ("2' i)a +...+(xn- i)2 /(n-l)) .

For n greater than 50, the values of K can be obtained using the

asymptotic normality property of X + Ks . With this approximation, K

is given by
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and K, and x7 (which equals K,_, ¢°that rj 1{_7) are

normal deviates corresponding to @ and y respectively, i.e.

0
dz = and [ e
X
7

A manufacturer of light bulbs would like to gpecify a single lower
limit above which he can be assured, with probadbility O0.35 , that at

least 99% of his production will lie. A eample of 30 bulbs is taken

and the sample mean and sample standard devirtion are found to be 987.2

and 5.963 respectively. A value of K = 3.064 corresponding to n = 30,

y=0.95 and a = 0.01 is obtained from Table 1 . The required lower

tolerance limit is given by x - Ks = 987.2 ~ (3.064)(5.963) = 968.9 .

4. CORSTRUCTION OF THE TAELES.

For the case of a normal distribution vith anknown parsameters u
and o , exact one-gided tolerance limits may be computed dy the follow-

ing procedure. Let tn-l, Ia ‘a be a non-central t statistic with

!
!

n-1 degrees of freedom and noncentrality parameter vn xa . Ka is )
defined by »
{

o 2 3

2x X

a J

sl

Determine to such that P tn-l, ’/Hxa > to =1 -75. lLet j
K = to/v’n . Then if X and s are the sample mean and the sample ’i
R

standard deviation, respectively, bmaed on a sample Xy X X 1 a ‘o
'_’.1
-1
K
i
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n-1

x +Ks and x - Ks are upper one-sided tolerance limit and a lower
one-sided toleraice limit, respectively Thus, the probability is 7 that
at least a proportion 1-a of the distribution will be less than x + Ks

(or greater than x - Ks ) .

The value to may be obtained from tables of the distribution of the
non-central t statistic. Such tables are those of Johnson & Welch [5]
and Resnikoff and Lieberman [6]. The latter tables are perhaps more

convenient for this application, and were used in the computation of Table 1.
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Tolerance Factors for Normal Distributions (continued).
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Commander
San Bernardino Alr Materiel Area Commander
Attn: Materiel Quality Division Warner Robins Air Materiel Area
Directorate of Supply and Attn: Assistant for Quality
S8ervices Directorate of Maintenance
Norton Air Force Base Engineering
California 1l Robins Air Force Base ‘
Georgia 1
Commander
Sacramento Air Materiel Area Commander
Attn: Quality Control Office Warner Robins Air Materiel Area ;
McClellan Air Porce Base Attn; Materiel Quality Division {
Californis 1 Directorate of Supply and ‘
Services "
Commsnder Robins Air Force Base N
Sacramento Alr Materiel Area Georgla 1 ;
Attn: Quality Control Division ~
Directorate of Procurement 3
& Production “d
McClellan Air Force Base C:
California 1 )
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Commander

Dayton Air Force Depot,

Gentile Air Force Station

Attn: Assistant for Quality
Directorate of Maintenance

Engineering
Wilmington Pike

Deyton, Ohto

Conmander

Dayton Air Force Depot

Gentile Air Force Station

Attn: Directorate of Supply
& Services

Wilmington Pike

Dayton, Ohio

Commander

Rome Air Force Depot

Attn: Assistant for Quality
Directorate of Maintenance

Engineering
Griffiss Air Force Base, New York

Commander

Rome Air Force Depot

Attn: Directorate of Supply &
Services

GriffissAir Force Base, New York

Commander

Mexphis Air Force Depot

Mallory Air Force Station

Attn: Quality Control Division
Directorate of Maintenance
Engineering

3300 Jackson Avenue

Memphis 1, Tennessee

Commander

Memphis Air Force Depot

Mallory Air Force Station

Attn: Directorate of Supply &
Services

3300 Jackson Avenue

Memphis 1, Tennessee
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Commander

Shelby Air Force Depot

Wilkias Air Force Station

Attn: Quality Controvl Division
Directorate of Maintenance

Engineering
P. 0. Box 524

Shelby, Ohio 1

Commander
Shel™r A‘» Force Depot
<"Aine Air Force Station
Attr: D1 :ctorate of Supply &
Services
i+ 0. Box 524

Shelby, Ohio 1

Commander

Topeka Air Force Depot

Topeke Air Force Station

Attn: Directorate of Msintenance

Engineering
Topeka, Kansas 1

Comr.ander

Topeka Air Force Depot

Topeka Air Force Station

Attn: Directorate of Supply &
Services

Topeka, Kansas 1l

Commander
Gadsden Air Force Depot
Gadsden Alr Force Stat.on

Attn: Divectorate of Maintenance
Engineering

Gadsden, Alabama 1

Commander

Gadsden Air Force Depot

Gadsden Air Force Station

Attn: Directorste of Supply &
Services

Gadsden, Alsbama 1

Commander

Maywood Air Force Depot

Chell Air Force Station

P. 2. Box 310

Masywood, L. A. County

~alifornia i
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Commander ‘ ~amunder
Maywood Air Force Depot Jpain Air Materiel Area
Chell Air Force Station Attn: Quality Control Office
Attn: Directorate of Supply & APO 285
Services Nev York, New York 1
P. 0. Box 310
Maywsod, L. A. County Comsander
California 1 Air Materiel Command
Attn: Quality Control Office, MCQ
Commander Wright-Putterson Air Force Base
Air Materiel Force, European Area Ohio 10
Attn: Quality Control Office
APO 633, Nev York, New York 1 Comunnder
San Antonio Air Materiel Area
Commander Attn: Quality Control Division
Northern Air Materiel Area, Europe Direcvorate Special Weapons
Attn: Quality Control Office Kelly Air Force Base, Texas 1
APO 124, New York, New York 1
Chief, Bureau of Ordnance
Commander Attn: A. Rothstein, Code REVg
Centrsl Air Materiel Area, Europe Department of Navy
Attn: Quality Control Office Washington 25, D. C. 1
APO 10, New York, New York 1l
Commanding Genersl
Commander Chemical Corps Materiel Command
Southern Air Materiel Area, Europe 200 West Baltimore Street
Attn: Quality Coantrol Office Baltimore 1, Md.
APO 30, New York, New York 1l Attn: Quality Assurance
Division 1l
Commander
Air Materiel Force, Pacific Area Commanding General
Attn: Quality Control Office Chemical Corps Materiel Command
FEAMCOM Air Base 200 West Baltimore Street
/ APO 323 Baltimore 1, Maryland
. San Francisco, California 1 Atin: Quality Evaluation
s Branch 1
8. Commander
- Northern Air Mzteriel Area, Pacific Commanding General
Attn: Quality Control Office Ordnance, Ammunition Center
FEAMCOM Air Base Joliet, Illinois
APO 323 Attn: ORDLY AR.V I
San Francisco, California 1
Commanding Officer
Commander Office of Naval Research
Southern Air Materiel Area, Pacific Branch Office
Attn: Quality Control Office 346 Broadway
Clark Air Force Base New York 13, New York
APO T4 Attn: Dr. J. lLaderman
San Francisco, California 1
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Commmnding Officer

Office of Naval Research
Branch Office

1000 Geary Street

San Francisco 9, California

Commanding Officer
Diamond Ordrance Fuze Laboratories
Washington 25, D. C.
Attn: Library, Room 211,
Bldg. 92

Office, Chiet of Engineers
Attn: Procurement Division,
Military Supply

Dept. of Army
Washington 2%, D. C.

Commnding Officer

Diamond Ordnance Fuze laboratories
Attn: Mr. N. 8. Leibman

Room 100, Bldg. 52

Connecticut Ave. and Van Ness St.

Washingten 25, D, C.

Commanding Jfficer
Neval Ammunition and Net Depot
Seal Beach, California
Attn: QE laboratory
(Technical Library)

Commnding Officer

Office of Naval Resedrch
Branch Office

Navy No. 100

Fleet Post Office

New York, N. Y.

Commending Officer
New York Chemical Procurement
District
180 Varick Street
New York 14, ™. Y.
Attn: Quality Surety Division
Quality Assurance Section

Commanding Officer

Rock Island Arsenal

Rock Island, Illinois
Attn: R&D Division

o
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_________________

----------

Commanding Officer
S. C. Supply Agency
22% South 18th Street
Philadelphia 3, Pa.
Attn: Chief, SIGSU-H6d 2
Commanding Officer
U. S. Naval Underwater Ordnance
Station
Newport, Rhode Island
Attr: Technical Library

Computation Division
Directorate of Managemant
Anelysis
DC~/Comptroller, Hq. U.S. Air Force
Washington 25, D. . 3

Detroit Air Proc'iremen: D strict
W. Warren Aven. * Lonyc Blvd.
Letroit 32, Michigen

Attn: MOHDQPG

Director, Develcpment Division
Field Command

! '‘med Forces Special Weapons
Project

Albuquerque, New .exico

Engineering Statir.ics Group
Research Division

New York Univerasity

Nev York 53, N. Y.

Field Inspectfon Section

DES Division

Armed Servicee Medical Procurement
Agency

84 Sands Street

Brooklyn 1, New York 1
Head, Statistics Branch
0frice of Naval Research
Washington 25, D. C. 2

Sperry Gyroscope Cu.
Great Neck, New York
Attn: Mr. ['erbert Jaffe, CP-25 1|
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Hq. Mobile Air Materiel Area
Materiel Quality Division (MOSQA)
Brookley A.r Force Base

Alabama

Inspection and Quality Control
Divisicn

Orfice, Assistant Secretary of
Defense (SkL;

Washington 25, D. C.
Attn: Mr. Irving B. Altman

Inspection and Quality Control
Divisiun

Office, Assestant Secretary of
Defense (SkL)

Washington 25, D. C.
Attn: Mr. John J. Riordan

Librarian

Numerical Analysis Research
University of Californis
los Angeles 24, California

Logistics Research ProJject
George Washington University
707 22nd Street, N. W.
Washington 7, D. C.

N.ATLA
1512 H 8. =5, NoW.
Wask’ ~ a 25, D. C.
Attn: Div. of Receirch
Informmt:-t.

Naval Inspector of Ordnance
4Q0 S. Bieger Street
Mishawaka, Indiana

Attn: N. L. Lindemann

Naval Inspector of Ordnance
50 West Main Street
Rochester 4%, N. Y.

Office of Naval Research, Code 200

Washington 25, D. C.
Atin: Mr. John D. Wilkes

|

office of Operations Analysis
DCS/Operations

Hq. Air Proving Ground Command
Eglin Air Force Base

Florida

Orfice of Technical Services
Department of Commerce
washington 25, D. C.

Ordnance Corps

Industrial Engineering Division
Diamond Ordnance Fuze Lsboratory
Washington 25, D. C.

Quality Evaluation Laboratory
U. S. Naval Magazine
Port Chicago, California

Tue RAND Corporation

1700 Main Street

Santa Monica, Celifornia
Attn: Library

Scranton Ordnance Plant
156 "odar Avenue
serenton, Pa.
Attn: Mr. Carl D. Larson
Chief Inspector

2tntistical Laboretory
tmiver=ity of California
Berkeley 4, Caliroimia

Tecanical Information Officer
Navai Research Laboratory
Washington 25, C. C.

Tec' nical Library

Office, Assistant Secretary cf
Derense (Research & Dev. )

Room 3 E 1065, The Pentagon

Washington 25, D C.

Technicel Operation, Inc.
and C.0.R.G.

Hq. Continental Army Crmmward
Fy. Monrre, Virginia

________
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Dr. Adam Abruzzi
Dept. of Economics of Engineering
Stevens Inst. of Technology
Hcboken, New Jersey

Prof. Stephen G. Allen
24l Laurel Street
San Francisco, California

Prof. T. W. Anderson

Center for Advanced Study of
Behavioral Sciences

Stanford, Californisas

Prof. Fred C. Andrews
Mathematics Dept.
University of Nebraska
Lincoln 8, Kebraska

Prof. Max Astrachan

Institute of Technology, USAF
Air University
Wright-Patterson Air Force Base
Ohio

Prof. Robert Bechhofer

Dent. of Mechanical Engineering
Cornell University

Ithaca, N.Y.

Mr. J. R. Beck

Kodak Processing Laboratory
925 Page Mill Road

Palo Alto, California

Professor R, E. Beckwith
Statistical Ladboratory
Purdue University
Lafayette, Indiana

Prof. Maurice H. Belz
University of Melbourne
Carlton N. 3

Victoria, Australia

Prof. J. N. Berrettoni
western Reserve University
Cleveland, Ohio
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Mr. Carlton M. Beyer
Office of Gu.ded Missiles
Office, Asst. Secretery of
Defense (R & E)
Washington 2%, D.C.

Mr. P. M. Blunk
Box %532
Fair Oaks, California

Mr. Milton N. Bradley
2481 pavidsoi. Avenue
New York, N.Y.

Prof. Russell Bradt
Dept. of Mathematics
University of Kansas
Lavrence, Kansas

Prof. Irving W. Burr
Dept. of Mathematics
Purdue University
Lafayette, Indiana

Prof. A. Charnes
Statistical Laboratory
Purdue University
Lafayette, Inuiana

Mr. Allen Chop
162 - 8th Street
Oakland 7, California

Prof. Paul Clifford

.........

New Jersey State Teachers Ccllege

Montclaire, New Jersey

Prof. Bdward P. Coleman
Engineering Department
University of Californis
Los Angeles 24, California

Mr. A. F. Cone, Manager

Quality Assurance, Dept. 551

Sandia Corporation
Albuquerque, New Mexi-o

Dr Louls Court

Divisiou 17

National Rureau 0! Stanlar:
Wausnington 2¢, D.C

y—
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Mrs. J. Renley Crosland
Director of Libraries
Georgia Inst. of Technology
Atlants, Ga.

Dr. Joseph Daly
Bureau of the Census
Washington 25, D.C.

Prof. Georges Darmois

Director, Institute de Statistique

il Rue Pierre Curie

Paris 5, France

c/o Oftice of Naval Research
London Branch

Navy No. 100, Fleet Post Office
New York, N.Y.

Prof. Cyrus Derman

Dept. of Industrial Engineering
Columbia University

New York 27, N.Y.

Mr. Sidney Dickman, E-2

Sperry Gyroscope Co.
Great Neck, New York

Mr. H. F. Dodge
Bell Telephone Labs., Inc.

k63 West Street
Nev York, N.Y.

Mr. B.F. Doetsch
1519 E. Fox Street
South Bend 1k, Indiana

Dr. Prancis Dresch
Stanford Research Institute
1915 University Avenue

Palo Alto, California

Prof. Acheson J. Duncan

Dept. of Industrial Engineering
The Johns Hopkins University
Baltimore 18, Maryland

Prof. Meyer Dwass

Dept. of Mathematics
Northwegtern University
Evanston, Illinois

Mr. Donald Flischel

Attn: MCRR
Woight-Patterson Air Force Base,
Ohio

Mr. F. Frishman

Research and Development Dept.
U. S. Naval Powder Factory
Indienhead, Maryland

Mr. Ora E. Gaines
Hayes Alrcraft Corp.
P.0. Box 2287
Birmingham, Alabama

Mr. S. Gaspar

U.S. K.0.T.8.

Pasadena Annex

3202 E. Foothill Blvd.
pPasadena 8, California

Mr. Leo: Gilford, ADSS
U. 8. Census Bureau
Washington 25, D.C.

Mr. Bernard P. Goldsmith
Quality Control Engineer
Raytheon Mfg. Co.
%% Chapel Street
Newton 58, Mass.

Prof. Leo A. Goodman
Statistical Research Center
University of Chicago

1126 E. 59th Street
Chicago 37, Illinois

Prof. Eugene L. Graut
Civil Engineering Dept.
Stanford University
Stanford, California

Mr. Geo?frey Gregory

4, Osboine Grove

Gatley, Cheadle

Cheshire, England

c/o Office of Naval Research
London Branch

Navy No. 100, Fleet Post O ff e
New Yorx, N.Y.
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Prof. Frank M. Oryna, Jr.

Quality Control Cousultant

8ignal Curps Engineering lab.

Fort Monmouth, Rew Jerasey 1

Mr. Douglass Bavks, Jr.
Administrative Ass't.

American Bosch Arma Corp.

5555 So. Archer Avenue

Chicago 38, Illinois 1

Dr. Leon R. Herbach

Dept. of Mathematics

New York University

New York 53, Y., _.. 1

Mr. Walter w. Boy
Vought Aircraft, Inc.
Dallas, Texas i

Dr. James R. Jacke-n

Management Sciences Research Project
65 Administration Bldg.

University of California

Los Angeles 24, California 1

Mr Brent g. Jaueub, Jr.

Chief Industrial Engineer

Chrysler Division-Chrysler Corp.
12200 B. Jefferson Avenye

Detroit 14, Michigan 1

Mr. J. P. Xearney

Quality Comtrol Division

General Services Adam.

Room 631G Region 3 Bldg.

Washington 25, D.C. 1

Prof. Tosio Kitagawva
Mathematical Ineti{tute

Faculty of Science

Kyusyu University

Fukuoka, Japan 1

Mr. Howard Laitin
2134 Homecrest Ave.
Brooklyn 29, N.Y. 1

Mr. Netl M. Leary
30-50 Thirtieth Street
Long Is2and City, New York

ot

Mr. George J. Levenbach
pell Telephone Labs.
Murray Hill, New Jersey 1
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Mr. H . Lindgren

Joy Manufe-turing Company
Sk Main Street

Ciaremont, New Hampshire

Prof. Sebastian Littauer

Dept. of Industrial Engineering
Columbia University

New York, X.Y.

Dr. Rugene Lukacs
Department of Mathematics
Catholie Vaiversity
Washington 17, D.C.

Dr. Clifrora J. Maloney
Chief, Statistics Branch
Allied Sciences Division
Camp Detrick

Frederick, Maryland

Prof. G. W. McElrath

Dept. of Mechanical Engineering
University of Minnesota
Minneapolis 14, Minn.

Dr. Paul Meyer
Department of Mathematics
Washington State College
Pullman, Washington

Dean Paul E. Mohn
School of Engineering
Univeraity of Buffalo
Buffalo, N. Y.

Mr. Leo E. Morris
Qality Bvaluation Laboratory

N.A.D. Bangor
Bremerton, Washington

Dr. R. B. Murphy

c¢/o Bell Telephone Labs., Inc.
463 West St.

Newv York 1k, N.Y.

Mr. Monroe Norden
Engineering Statistical
Reaearch Division
College of Engineering
Nev York Uni versity
Lol West 205tnh Street
Newv York 34, N.Y.

Group
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Prof. E. G. Olds Frof. Seymour Sherman

Dept. of Mathemutics Moore Scenool of Electricsl Eng.

Carnegie Institute of Technology

Jniversity of Pennsylvania

Pittsburgh, Pa. 1 Philadelphia 4, Pa. 1

Mr., Cyril Peckham Mr. Walter Shewhart

Project Globe Bell Telephone Labs., Inc.

University of Dayton Murray Hill, New Jersey 1

Dayton, Ohio 1

Mr. J. Gordon Siddons

Dr. Paul R. Rider Quality Control Supervisor

Chief Statistician Boeing Airplane Company \

Aeronautical Research Laboraiory Seattle 14, Washington 1

Wright Air Development Center ‘1

"_ Wright-Patterson Air Force Base Dr. Rosedith Sitgreaves !

AR Ohto 1 Teachers College ;
;_ Columbia University ‘;
0 Dr. Harry G. Romig New York 27, N.Y. 1 }
ol 351 Alma Real Drive
"i Pacific Palisades, California 1 Dr. Milton Sobel ]
SIS

Bell Telephone Labs.

K Dr. Alan J. Rowe 555 Union Blvd.

o General Electric Co. Allentown, Pa. 1 ‘
L Production Coantrol Service, Rm. 2kOl ‘;
< 570 Lexington Avenue Prof. Herbert Solomon ’

L’l'i‘ A0 Xk A B RS AL A

Product Developuent Dept.
ihOl E. E! Segundo Blvdi.

Hawtho e, “alifornia

New York 22, N.Y. 1 Teachers College
Columbia University
’ Prof. Herman Rubin Nev York 27, N.Y. 1
Dept. of Mathematics
University of Oregon Dr. M. D. Springer
Eugene, Oregon 1 Head, Statistical Analysis Branch
U.S. Naval Ordnance Plant
Prof. Norman Rudy Indianapolis, Indiana 1
Statistics Department
Sacramento State College Mr. Selig Starr
Sacramento, California 1l Research & Development Dept.
, U.3. Naval Powder Pactory
Prof. Hanry Scheffeé Indianhead, MA. 1
Statistical Laboratory
University of California Mr. Arthur Stein
Berkeley 4, California 1 Cornell Aeronautical Laboratory Inc.
P. 0. Box 235
Prof. Robert Schlaifer Buffalo, N.Y. 1 i
Graduate School of Business Adm.
Harvard University Mr. M.P. Straubel l
Boston 63, Mass. 1 Lear, Inc. ‘
K 110 Ionia Ave., N W. i
3 Mr. R. H. Shaw Grand Rapids 2, Michigan 1
) General Dry Batteries, Inc. g
[ 13000 Athens Avenue Mr. Dan Teichroew 1
Cleveland 7, Ohio 1 Naticnal Cash Register Co N
4
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Y
4
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Miss Flizadeth Vaughan
232% 7th Street
Bremerton, Washington 1

Dr. M. A. voodbury
Dept. of Mthemtics
Coliege of Bgineering

¥ev York tniversit,
Nr. Cesareo Yillegas

Institute Q9 Matemmtica y Bstadistica
Av. J. Nerrers y Relacig

Montavideo, Urugua

Ne. T. M. Vining, Chief

Engineering Statistics Unit

Chemical Corps Ingineering Agency
Army Chemical Center, Maryland 1

1

K P, F. Vede, Statistictan

Aluminum Company of Canada, 1t4.
Kingstcn, Ontario, Canada 1

Nev York 93, X Y.

M. R. P. 2icke
8r. Munufacturing Methods
Dept. 222067001 Project

Chanve Vought Alreraft, In-.

P. 0. Box %7
Dalias, Texas

Mestiona) copies for project
leaCer ang sssistants, office
file, and reeerve for future

requirement s

Prof W. Allen Wallis

Committee on Statistics

nivers! y of Chicago

Chicago 57, Iliinois 1

i
i
|

Prof. A. Walther |
Technische Nochschule §
Darmstedt, Germany 1 |
]

|

. Nerry Veingarten |
Buresu of Ships, Code 2680 |
Departeent of the vy |
Washingtcn 25, D. C. 1

. . .ph Weinstein

Piysical Nesearch E-anch

Bvans Signal iaboratory, SCXL
Belaar, New Jersey b

Dr. Irving Weiss

Bell Telephone Labs.
North Andover, Mass. 1

Mr. Silas Willlams, Jr.

Standards Branch

Procurewent Divigion

DCS/Logistics, U. g, Arny

Washington 2%, D. ¢C. 1

Mr.o . W, Young

Quaiity Control

North American Aviation, Ine.
internationa) Alrport

4. Angeles 45 Calir.
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