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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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As the emphasis of a research organization changes or its facilities are
modernized it is important that the instrumentation supporting such research keep
abreast of the current needs of the institution. Before acquiring new equipment
one must consider the trade-off between mofifying old units and acquiring new,
the obsolescence of old technologies in the light of new techniques, and the
maintenance costs of older units contrasted with the cost of acquisition of new
models.

If a decision has been reached that new equipment is required, many faétors
must be considered before the actual purchase is undertaken. The steps of trans-
lating an experimental need into the completed delivery of an instrument should
consider the following: '

Both financial considerations and the nature of the experiment should
determine the practicality of purchasing several single parameter gener-
ators or analyzers compared to one multiparameter device. Before purchas-
ing equipment from a commercial supplier one should consider the possibility
of equipment being acquired through international agencies from surplus
equipment of other institutions.

Specifications“should be prepared to ensure that the purchase will include
only equipment that is known to meet the needs of the experiment and ex-
clude devices that would be marginal in performance. ‘

Bidding, quotation and purchase order documents should be coordinated be-
tween the purchasing and technical staff to ensure that the scientific
requirements of the instrument are not compromised by administrative con-
straints.

Finally, adequate acceptance tests need to be specified in the purchase
order and performed to determine that the unit is operating satisfactor-
ily and meets the intention of the originé] need. These steps should be
completed before final payment is given to the vendor.

Warranty and guarantee provisions should be critically examined because they
may become important if the apparatus malfunctions soon after delivery. The order-
ing of accessories, renewable supplies and recommended spare parts should also be
considered.

This work performed under the auspices of the Energy Research and Development
Administration with partial support from the U.S. National Science Foundation.
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I. INTRODUCTION

When planning a series of experiments to be conducted as part of a research
program, it is important that the most suitable instrumentation for the purpose
be available for use.

Before acquiring new equipment a number of considerations should be taken
into account.

1. Where should the apparatus be designed and constructed? The fol-
lowing alternatives are available:
a) Designed and constructed at the laboratory,
b) Designed at the laboratory and cbhstructed elsewhere,
c) Designed and constructed by another organization, perhaps
a commercial one,
d) Purchased from commercially available sources.

2. If there is a need for generating or measuring several para-
meters, should it be met by acquiring several single parameter
generators or analyzers or by one multiparameter device?

3. Is the equipment available in such a form that is easily ex-
" pandable to care for later experimental needs? Also, must ac-
cessories and attachments be installed at the factory or can
they be readily connected by the user?

The following discussion will treat these considerations along with a detail-
ed description of the steps typically required at our Laboratory to procure

equipment.

I1. BUY OR BUILD INSTRUMENTATION?

A number of factofs go into the decision of what fraction of the design and
constructfon_of new equipmeht.should be undertaken in-house and what portion
should be procured commercially. We have found it less expensive in terms of
both money and manpower to purchase when available most modern measurement or
analysis instruments rather than construct them at the Laboratory. This policy
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leaves the engineering design staff free to construct one-of-a-kind apparatus or
research instruments that are not yet commercially available. As a good example,
our Laboratory at one time designed and built a number of wide-band oscilloscopes;
however, as measurement techniques and oscilloscope technology became more soph-
isticated, we have long since established a policy of purchasing all of our oscil-
loscopes. This raises the question, "How does one know what is available?" This
question will be answered in the section dealing with catalogs and source library.

Likewise, for instruments that have been designed at the Laboratory, the
Tocale >f construction must be considered. The electronics circuit fabrication
facilities for most scientific laboratories are designed to handle only small
quantities of printed circuits or instrument chasses. fbr quantities of greater
than 10 or 20 units, it is usually advisable to take advantage of the production
capacity of a commercial fabricator. Occasionally when short turn-around times
are required, larger quantities may be constructed in-house.

ITI. SINGLE VS. MULTIPARAMETER INSTRUMENTS

The physical principles underlying most analytical instruments allow the
measurement of only one parameter of one sample at a time. For example, an atomic
absorption spectrophotometer employs a special lamp containing the element that
it is designed to analyze. In order to analyze a specimen for another element,
the source lamp must be changed. On the other hand, a few instruments operate
on principles that permit a number of elements or compounds to be analyzed simul-
taneously. X-ray fluorescence analysis allows one to measure trace quantities
of a number of elements in a sample at the same time.

_ The relative cost and versatility of single and multiparameter generators
and analyzers, along with the nature of the experiment should be considered be-
fore deciding which type of instrument would be most suitable.

IV. EQUIPMENT INTENDED FOR LATER EXPANSION

Many research projects can be initiated with rather modest instrumentation
facilities; then as the work progresses it may be necessary to broaden the scope
of the experiment réquiring instrumentation having additional channels or in-
creased sensitivity. Several mechanisms exist to accomplish expansion; one is

the modular approach.



Instrument systems such as the National Instrumentation Methods (NIM) system
and the Computer Automated Measurement And Control (CAMAC)_system are modular in
nature and thus lend themselves to easy expansion from modest to rather large

systems.]

V. LIBRARY OF CATALOGS AND SOURCES

Once the decision has been made as to the item to be procured, the next ques-
tion is the best source from which to obtain it. To answer this question it is
necessary to have access to catalogs from the possible suppliers. Thus it is
important to maintain an up-to-date 1ibrary of catalogs from as many as possible
dealers of the types of equipment which the laboratory is likely to need. "The
library should also include data on equipment builders, 1isting the type of
service they can perform. Primarily the responsibility of obtaining catalogs and
other material would be that of the librarian, but the engineers and scientists
should, when they find interesting items in the course of their literature sur-
veys, notify the librarian so that he can investigate sources of such items.

An up-to-date comprehensive library of this type can also be of value to
the engineers and scientists in helping them determine instruments that they may
need in their research. The library should be made easily accessible and the
habit of making full use of it should be encouraged.

It is important that the library contain catalogs from all of the major
countries of the world. Even when items are available in one's own country, those
from elsewhere should be considered for possible purchase. Assuming that it is
well organized and cross-indexed the greater the number of local and foreign sup-
plier catalogs it has on file, the more useful will the library be to the labor-
atory.

VI. TYPES OF PURCHASE TRANSACTIONS

Procurement in its simplest terms means the acquisition (usually by pur-
chase) of supplies or equipment needed for the laboratory. Procurement may be
as simple as an individual staff member obtaining drafting supplies from a central
storeroom or as complex as the negotiations involving a large part of the Labor-
atory and the University when we purchased a multimillion dollar Control Data,
Model 7600, computer. The following Tists the types of purchase transactions



that are used at our Laboratory:

1) Petty cash purchases cover low cost incidental items that in-
dividual staff members may need immediately and pick up them-
selves instead of ordering through the purchasing department.
Very few items are purchased in this manner.

2) A low value purchase order system covers expendable items such
as circuit components, spare parts,‘etc. Their purchase may be
arranged by the supply department over the telephone. The proce-
dure of soliciting quotations may be employed if a range of prices
is expected; if only one seller provides the component, the order
is placed with a supplier after obtaining a'single price quotation.

3) The regular purchase order is by far the most usual method of pro-
curement. Nearly all of the instruments purchased by the Labor-
atory are by this means. Laboratory commitment authority is limited
to the purchasing department and is based on purchase order value.
There are several different Tevels of authority: Certain staff
are authorized to submit requisitions up to $2,500 in value;
principal investigators may usually authorize requisitions up to
$15,000; requisitions above that amount require an associate dir-
ector's signature. The Laboratory (purchasing department) can
authorize purchases under $100,000; over $100,000, the contracting
government agency approves; and over $500,000, University regents'

~authorization is required.

VII. PROCUREMENT PROCEDURES

The acquisition of a new piece of equipment requires as many as fourteen
steps starting with the original recognition of a new experimental need and end-
ing with the fulfillment of that need when the equipment is paid for and is
properly operating. Table I diagrams the steps necessary for the orderly pro-
curement of Laboratory components. Table II shows the drganization of a pur-
chasing section of a supply department. '

As an illustration of how equipment is acquired, a member of the scientific
or engineering staff decides that a multichannel analyzer is required for a pro-
posed experiment in gamma-ray spectroscopy. Most scientific divisions have an
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equipment budgeting committee to pass on proposed equipment. The budget or fin-
ance office is then contacted to verify that funds are available and obtain the
necessary budgetary approval. For expensive items a cost estimate is usually re-
quired. For this a series of steps involving the experimental staff, the engineer-
ing staff and the business staff may have to be repeated several times before the
experimental needs can be accommodated with the funds available. Often a re-

quest is delayed for many months before adequate funds from the contract1ng

agency become available to the Laboratory.

Depending upon experimental needs and the funds available the design en-
gineers may recommend modifying an existing 400-channel analyzer, constructing
a new analog-to-digital converter feeding a computer, or possibly purchasing a
commercial 4096-channel analyzer. '

If an old analyzer is modified or a new one constructed at the Laboratory,
the individual components would be acquired and tested, the analyzer system as-
sembled, and delivered to the research group requesting the instrument.

If a commercial unit is under consideration, then formal specifications
should be prepared. A purchase requisition form (See Appendix A) would also
be filled out. Performance specifications are quite often a compromise between
those desired by the experimenter and the published specifications of the manu-
facturer. For instruments that are produced in high volume such as pulse gener-
ators or oscilloscopes, manufacturer's specifications must usually be accepted
without change. On the other hand, for more specialized items, such as a 4096-
channel analyzer, different manufacturers would be willing to add or delete
various features from their standard models.

In parallel with the preparation of a request for quotation (See Appendix
B), we continually consult with several of the other scientific or government
agencies to see if surplus equipment from their organizations may be available.
Much valuable equipment has been acquired in this manner.

Where possible we request bids from a number of suppliers. If there is only
one known supplier of the equipment considered adequate for our needs, regula-
tions require us to submit a form justifying the se]ecfion criteria with a single
source supply form (See Appendix C). 1In reply to our request for quotation, the
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seller (who may be either a manufacturer or his agent) submits a quotation ex-
pressing his ability and willingness to meet our specifications, and his price.

For routine orders the evaluation of the quotation is made by our purchas-
ing staff; for more complicated orders the engineering and scientific staff
meet with the purchasing staff to discuss and evaluate all quotations submitted
for consideration. Items under consideration include price, terms, conditions,
specifications, warranty, etc. Upon recommendation for awared a purchase order
is issued. (See Appendices D, E, F) If none of the quotations is satisfactory,
the request for quotation is cancelled and the specifications are revised and
the quotation request process is repeated.

Upon the acceptance of our purchase order, the purchasing department will
expedite the order to ensure performance as promised. The seller ships via the
method agreed upon (air, surface). Our receiving department unpacks the ship-
ment and makes a preliminary inspection. Further inspections and tests are
performed by the engineering staff with the final acceptance being made when
correct system operation is obtained. See Fig. 1. For routine purchases the
approval for payment is made upon receipt of the equipment at the Laboratory;
however, when there is a question of damage in transit or of the equipment not
meeting specifications; the payment is delayed until performance adequacy can

be determined.

VIIT. WARRANTIES AND GUARANTEES

Warranty and guarantee provisions should be critically examined prior to
the awarding of an order. Even manufacturers of highest integrity on occasion
deliver equipment that is faulty in its early operational life. The warranty
should spell out in detail limits of liability for the cost of labor -and parts
for repair, and also who pays for shipping to and from the repair facility. The
warranty may be voided if unauthorized repairs are attempted.

IX. ACCESSORIES

Accessories may often be obtainable at a reduced price if purchased along
with the original apparatus. It is important that all available options be
studied, especially if the equipment is to be used by several different research

groups.



X. SPARE PARTS

Recommendations for spare parts inventory will be discussed in a companion
paperz. However, it may be stressed here that adequate parts should be ordered
at the time of the original purchase. A manufacturer's agent will give greater
attention to a large order including necessary spare parts than a small parts
order arriving independently. The manufacturer's agent is also an excellent
source of information concerning the parts necessary to avoid long outages due
to lack of repair components. “

XI. RECORDS AND INVENTORY

Government regulations require us to maintain adequate records of the loca-
tion of all laboratory instrumentation. In addition, frequent reference to re-
cords indicating the most recent location of an instrument helps keep track of
it and significantly increases an instrument's utilization. See Fig. 2.

XIT. SUMMARY

Purchasing instrumentation-that satisfies government regulations and meets
the needs of an experimental program is a necessary but often unappreciated task.
Specifications should be prepared COnscigntious1y to insure that equipment which
is marginal in performance is not procured unintentionally. Also, wHenever pos-
sible specifications should permit competition to ensure obtaining the best
value on the market.
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APPENDIX B

H of foreiyn make, please specy ongin

DATE  ° UNIVERSITY OF CAL|FORNIA

lNSTﬂUCTIONS
1 Quots lownst price. state delivery tarms. shipping pomt, FO B point. mathad of shipming  No chatae lor packaging, driynges or lm any othar purpose
Cowill b aliowed ovar and above the pnee quoted hermn :
2 ndicara Faderol excise tax separataly to Gobitate assuance of an excmn tax exnmptbon certificete
3 Quatn Federal Sapdly Schedule prces, of appheable and the appropmate FSC Contract No
4 i unabin to quote on marchandisn as spaciliod submit prces on eaual, or sugpest and doscrbe subsnttytag
& Artcles listed on this form should b produced or manufactured 10 the United States .
6 The nght s 1esarved to actept or reject quotaiions on each itemn separately or the quotation as 8 wholo without further discussion and thus quotations
should "be on the most favorable techiical and commercial terms.
REFER INQUIRIES TO:
BUYER CO0E | REQUEST NO.
TELEPHONE To be considered, your quo-

tation must be recetved by Telephone quotations

must be confirmed by
return of this form,

SAMPLE

L

SUBMIT QUOTATIONS TO
BUYER SHOWN ABOVE

LAWRENCE BERKELEY LABORATORY

eldg. 90 - Rm. 1024
Berkeley, Calif. 94720

LAWRENCE LIVERMORE LABORATORY

Box 808
Livarmore, Calif. 34550

Request for Quotation
This is not an Order

FOR CONTRACT NO. W-74056-ENG. 48

j ENERGY RESEARCH AND DEVELOPMENT

Check Appropriate Block

smaLL BusiNess: / JYes [/ /No

SIGN AND RETURN THIS COPY

ADMINISTRATION

NQTICE

. FOR REBALE — State Ssles Tax should not be charged. s

the University holdy States Sales Tax Permit C 135323

. Pnces will be considaered firm uniess otherwisa ndicated.

Preference will bm qiven to firm price quotations or those
contaiming downward escalation provistors

. By submitting this quotation, quoter reprasents that he nas not

employsd or retained any company or persor nor pad or
agreed to pay any fee to obtain this order. except as permitted
by the terms of Articie X on reverse hereof. A quoter wr.o
cannot make this representation must. when submitting Mg
quotation, request in writing @ Standard Form 119

. You are required to follow the provisions of DM S Reg 1 and

ali other applicable reguiations and arders of the DIBA. Depart-
ment of Commarce in obtaining controlied matenals and other
products and matenals needed to fill this order.

TTEM LAB CATALOG NO.
NO. {F_APPLICABLE

ITEM. SPECIFICATIONS, CATALOG REFERENCES - QUANTITY

UNIT PRICE TOTAL PRICE | "HaioED DEL
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TSI FIRM
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JUSTIFICATION FOR NON-FABRICATION
SOLE SOURCE OR NO SUBSTITUTE PROCUREMENT

(I} ‘*Complete and submit this form with your requisition when your total order cost
estimate is more than $2,500 and (check one).”
[ It appears impractical to obtain competition or,
O it appears certain substitutes will .-not be acceptable.
*This form is not required when your estimate is $2,500 or less, but in such cases
you must show on your requisition, or provide on request, sufficient information
to enable the buyer to verify there is no acceptable alternative.”

(1} (A) Fill in data on the procurement:
I. Program and Project..— 2. Account #

(B) Check reason for sole source or no substitute:

APPENDIX C

Location

REQUISITION No.

3. Person in charge

O 1. Unique repair or replacement item O 4. ltem's performance is best for the job

[J 2. Supplementary or accessory part required from same . L] 5. To comply with standards program &
manufacturer [0 6. For test and evaluation

[ 3. Designed into equipment [3J 7. Other:

{C) Name any Buying Personnel contacted.

{11} Answer each question. (Attach separate sheets where necessary for items of high cost, unusual specifications, or other unusual requiremants)

{a}) What is the item, and what
is the total order cost estimate?

(b) With what equipment or sys- °
tem will the item be used?

{c) What are the minimum use
requirements {e.g., operating
specs., dimensions, tolerances, ac-
curacies, purity, reliability, useful
life, etc.)?

{d) Why is only this make or
model acceptable?

{e} What others did you consider
and reject and why?

(f} Were you able to spend
enough time investigating other
items—would you spend more time
if you could considering item cost
and possiblo price or other gain
[if work load or schedules were
limiting factors, explain)?

{g) Did you rely on anyone else's
judgment in your choice (if so, who
was he and why was this proper)?

Prepared by:

SAMP/L £

&

Name .

Group

Date

Approved by: )
Person Authorized to Approve Requisition

Group

Date

UNIVERSITY OF CALVIFORNIA—(for interdepartmental use)

TENA CEACE TDY oMo e o
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- , APPENDIX D
DETERMINATION - REASONABLENESS OF PRICE Location I

Proposed Order Rean. oo Date

PURPOSE: Must be completed, spproved, and placed in purchase order file befors placing order of total price mara than
’ $2,500. Exceptions - do not use when (1) "certified cost or pricing data™ is requirsd or (2) price has been
established by supply or service agreement, contract, or by law or regulation.

I (a) Check method used. The sub-entries listed are points to be covered by the buyer but are not to
, - be considered all inclusive.
0 1. competition: . [ 4. Comparison, Recent Prices Paid:
- Explain aqny undue restrictions ’ ’ i - Identify other items, order nuaber, date
- Explain appreciable price differences " - Show similarity with items compared
e 0 2. Generally Uniform Market Prices: . - Explain price, specification differences
- Describe market, pricing practices ~ Shov how earlier price justified
- Describe how to independently verify O 5. Comparison, Independent Laboratory Estimate:
R {0 3. Established Published Price: - Enter or attach detailed estimate
B - Identify list by title, date, location . - Explain differences, estimate vs. price
- Describe market, types of users, num- g s. *Building Block" Pricing Eleuents'
erous vs. few, private vs. Government . - = Enter or attach Laboratory or Supplier furntshed
- Describe pricing policy, "OEM*, Gov't, information
Educational Institutions ) - Justify reasonableness of each element
- Compare price(s) of any comparable item(s) - Explain Laboratory, supplier differences

(b) Check conclusion reached: _ ) . -
O 1. Reasonable O 2. Lower than expected E] 3. Appears high EJ 4. Unable to determine

11 Enter in this space, and on the reverse, if necessary, all information required (1) for the method
checked in Section 1 above and (2) in the left margin of this Section II.

(a) Describe attempts ) SAM IDL E .
to negotiate a | 4 .

. lower price than
quoted - if none,
state why.

(b) Staté why the price
is believed to be
the best obtainable

(c) When “methods" §
or 6 are checked,
name technical per-
son involved and
state extent to
which his judgment
was relied upon to
reach conclusion.

a (d) When "conclu-
sions" 3 or 4 are
checked, explain
why it is neces-
sary to place the
order under the
circumstances.

Il Furnish a copy to requester and approver when either "method" 5 or 6 is used. Secure approvals
indicated below when either (1) the price appears high or (2) reasonableness cannot be determined.

Prepared: _ . Concurred:
Buyer : Purchasing Manager or Designate

Approved: Approved:
Person Authorized to Approve Requisition Business Officer or Designate

RL-2376 (Rev. 4/12)



"APPENDIX E :
LAWRENCE RADIATION LABORATORY

To: oo Date:

_JUSTIFICATION FOR PREMIUM PROCUREMENT COSTS

I} (a) Description of ltem Involved: Requisition No:
. Order No.

SAMPLE

heck Reason for Incurring Cost:
Breakdown of critical equipment e
Schedule requires delivery asked

(b) Check Premium Cost Involved. (e C
1
2.
3. Unforesesn change in schedule -
4,
s.
6.

1. Price
2. Method of Shipment
3. Method of ordering and expediting—wires, long

]

O

_ O

¢ distance phones [:]

- Materlal first ordered unsatisfactory

Excusable supplier delay (for LRL acct)
Other

. Travel

. Other

g
0
0
04
Os

() The following information was furnished verbally to__ __who in turn author-
ized the following premium costs for the reason indicated in | (c) above. :

-{a} Price to attempt to meet required delivery . & . v + & ¢ 4 ¢ 4 o o o o o $
Price for "normal” delivery estimated dayslonger « o ¢« o o o o o o o

' Premium Authorized « « o o o s o o o o §

4

(b) Shipment required by , e o o o o o oEst Cost
Shipment “normally” by : e o o o o o oFEst Cost
: Premium Authorized « o o o o o o o o o $_

@D A

() “Normal” processing time (to secure quotations, place

order) is _ working days for the type items in this

- requisition. Premium costs were authorized and incurred + “»=s~ %" s « vEst. Cost §$

in efforts to meet your “required date” of . : {(When more than $25)
: due to:

| ) (e

) This information is furnished you for your records to support your verbal authorizations to incur the costs indicated.,
[J Please confirm these authorizations by returning one signed copy of this form.
O No reply is required. Notify us of any material inaccuracies. .
{b) Your records of this transaction should include, in addition to the copy of this form you retain, information which clearly
demonstrates program or other necessity for incurring the costs indicated including, when applicable, a comparison with
other costs which accrue through delays. . 2

Committed by:

PURCHASING DEPARTMENT

Authorized by:

PERSON AUTHORIZED TO APPROVE REQUISITION

UNIVERSITY OF CALIFORNIA —(for interdepartmental use)

RL-2373 DISTRIBUTION - WHITE (PURCHASING) ' YELLOW (REQUESTER) BLUE (PROGRAM FILE)
- @s
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T ' APPENDIX F

REQUESTER 8LDG. & ROOM DELIVER T0: B8LOG., ROOM|NOTIFY TEXTENSION HOLD FOR
/” APPROVED BY ¢ ACCOUNT No. AMOUNT OF P.o.. STAT. COOE REQ. NO.
SUBMIT CORRESPONDENCE QUESTIONS TO BUYER: BLDG. 90 AM. 1024 BERKELEY, CALIF. 94720 D BOx BO8 LIVERMORE, CALIF. 94550
BUYER conE © ORDER NO. SELLER CODE DATE FROM RECEIPT OF GOODS OR
L INVOICE WHICHEVER 1S LATER.
. %-10 DAY
CERT, UNDER | YOU ARE REQUIRED TG FOLLOW THE PROVISIONS OF OM.5 TERMS. (AS CODED) “’ z" :g'” 8 2s87H : :7"38 :":
I D.M.S. REG REG. | AND ALL QTMER APPLICABLE REGULATIONS AND RN BAYS o
WM.3. RED. | onpoeRs OF THE DIBA, DEPARTMENT OF COMMERCE N 2. {7%-100AYS 7. NET 30 DaAYS
ST T T QBTAINING CONTROLLED MATERIALS AND OTHER PRO- |- 3. 1%-30pavs & AS SHOWN
DUCTS AND MATERIALS NEERED TO FiLL THIS QROER. 4 2%-10TH PROX. 9 17%-1DTw PROX.

10 - UNIVERSITY OF CALIFORNIA

PURCHASE ORPER -
FOR CONTRACT NO. W-7405-ENG. 48

SAM pLE - WITH THE ENERGY RESEARCH AND

PEVELOPMENT ADMINISTRATION

_FOR RESALE - State Sajes Tax should not be cnarged, as
the University hotds State Sajes Tax Permit C 136323

SHIP TO

MAIL {INVOICE |N DUPLICATE TO:
© UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE LABORATORY
Accounting Office - P.O. Box 50C1
Livermore, California 94550

SHIP VIA (os coded) 5. MOTOR FREIGHT TRANSPORTATION TERMS (as coded) F.0.8. (as coded)
1. PICKUP 6., AIR FREIGHT : 1. ACCOUNT OF UNIVERSITY SEE ARTICLE YT ON REVERSE T
2. PARCEL POST . 7. AIR PARCEL POST 2. ACCOUNT OF SELLER PREPAID 1. DESTINATION
3. UPS 8. FEDERAL EXP. 2 3. SEE BODY OF ORDER 2. SHIPPING POINT
4. FEDERAL EXP. 1 9. AIR FRT. FORWARDER SHIPPING POINT 3. SHIP PT. FREIGHT ALLOWED
0. 4.
ITEM[UAB CATALOG NO PROMISED DEL
NO. | IF APPLICABLE DESCRIPTION QUANTITY UNIT PRICE TOTAL PRICE 1O CARRIER

The Terms ond Conditions On The Reverse Side

Constitute A Part Of This Order
Aduthorized by

B .9 A T . EBEeAD (DA 1.76)Y
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This report was done with support from the United States Energy Re-
search and Development Administration. Any conclusions or opinions
expressed in this report represent solely those of the author(s) and not
necessarily those of The Regents of the University of California, the
Lawrence Berkeley Laboratory or the United States Energy Research and
Development Administration.
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