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A DIVISION OF AMERICAN BFIANDS,INC.W
(W W ADDRESS REPLY To:245 MA DEPARTMENT OF RESEARCH&DEVELOPMENT' ‘ ' THE AMERICAN TOBACCO COMPANY» P. 0. BOX 7999291,09 ,92. . /00/7 HOPEWELL, VA. 23860CABLE ADDRESS:POWHATTAN

October 14, 1971

Dr. K. R. Keller, Assistant Director __In Charge Tobacco Research
North Carolina State University
P. 0. Box 5847
Raleigh, North Carolina 27607

Dear Ken:

I will retire from The American Tobacco Company on December 31, 1971,
and will be employed for an indefinite period by the Columbia Tobacco
Company, Inc., located at 305307 Jose Rizal Street, Mandaluyong, Rizal,
Manila, The Philippines. In my work there, I will be concerned with
grading, blending, quality control, and improvement of quality of both
flue—cured and burley tobaccos.

Please address all future correspondence concerning cooperative agri—
cultural research to Dr. Preston H. Leake, Assistant Research and De-
velopment Director of The American Tobacco.Company.

. I have enjoyed my association with you and others at N. C. State con—

. cerned with tobacco production research, and I Wish you success in the
years ahead. If I can be of service at any time, I hope that you will
call upon me.

Sincerely,

. . Moseley
MWT af Services Manager

cc: Dr° W. K. Collins V/// Miss Car rin
Dr. W. H. Johnson Mr. F. A. Todd
Dr. G. L. Jones Dr. C. B. McCants
Dr. G. B. Lucas Dr. T. J. Mann
Dr. D. F. Matzinger Dr. C. J. Nusbaum
Dr. J. A. Weybrew Mr. H. F. Ross
Dr. W. G. Woltz Dr. Jack Sheets
Dr. J. C. Rice Dr. R. E. Welty
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A DIVISION OF AMERICAN BRANDSflNC.

( ”I "cc '2! ..EV¢ZTC/42£&ué/c/§>§;<%7Z(zcb ADDRL“J RE‘~Y TO'DEPARTMENT OF RESEAI'QC'r—f {x DEVELOPMENTTHE AMERICAN TQBACCO COMPANY9291,07“ (/OZég,@Z.<?/. /00/7 P. o. aox 799CAaL: Aoonsss:POWHATTAN HOPEWELL, VA. 23860
November 9, 1970

Dr. William H. Johnson
Department of Biological and
Agricultural Engineering

North Carolina State University
Box 5906 ~~Raleigh, North Carolina 27607

Dear Bill:

Polyphenol Content - Freeze Drying Study, BAE 126, NCSU

We are handing you today 35,400 cigarettes which we manufacturaifrom
tobacco supplied by you. We have coded these samples 21 through 28, and
the appropriate code appears on the individual packages and on the exterior
of the cartons. Two of the lots were made at two different weights, and
the cartons bear the notations ”Light” and ”Heavy." We are retaining 200
cigarettes from each of the ten lots for the determination of circumference
and pressure drop. Results of these measurements will be forwarded when
available.

No. of
Code Cigarettes

13/ng GK 6 21 5,200 r
.. CKFD ‘ 6 22 — Light 29400“

, Heavy 7 son“
,, HT 6 23 .,;;:':-:>~/‘
,, HTFD e 24 ;:; iv”
,. HTL a 25 sx/
,. HTLFD 626 S,é&$¢i
., CK plus CKFD, 70%:307, rw-«QWZ-Zw-wLi-ght-w . - 2,8;5/

— Heavy 3,480“?
,, HT plus HTFD, 70%:30z e 28 5,80: /'

Total: 35,400 ,
acetami- 02/37/70
5.000 #4 a CILKFD Wei) _ Sincerely yours,

farm #24 HTFD (4749 MW...
J. M. Moseley, Manager

JMM:MWT Basic L.terials Research
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cAT "phflw ADDRESS /
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fl .
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10,000 Tax Brae Experimental 85 n/n Bmmgrmed
20'a/200 Cigarettes

Pemnsion Granted 12-22-70
By Mk! Div.Intorna1,Ewma Sex-vino

P
VOUCHEREfiTlglJN-S APPROVED BY ERREIEERED BY E E 8mm REESORVED BYvim/{0’21ilk-Am1;;

To :3::f:.:‘.:,4mm
CHECKED '-ACCT. DIS. CHARGE ACCOUNT NO.
TRIBUTION VOUCHER NO.MONTH CREDIT ACCOUNT NO.
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II.

EXPERIMENT TITLE: Polyphenol Content — Freeze Drying Studies, BAE 126, l969~70

Entroduction

During 1967 and 1968, laboratory and field investigations were conducted

with emphasis on characterization of oxidative browning in flue—cured tobacco.

Laboratory studies were aimed at evaluating effects of variety and leaf

position on rate and extent of discoloration; whereas field curing studies

were for the purpose of obtaining comparative chemical and smoke evaluation

for control vs heat treated materials. Of particular interest was the result

that polyphenols may be reduced up to 85% when oxidative browning occurs

under optimal conditions. Furthermore, there Was indication of slight reduc~

tion in nicotine levels,

Along separate lines, research in freeze drying had demonstrated marked

modification of physical structure to provide filling capacity increases up

to 100% or greater.

Both of the above research findings implied potential means for modifying

smoke chemistry or smoke characteristics of interest to the tobacco industry.'

In the first case, it was considered that the heat treatment alone enables

opportunity for evaluating the effect of either pdiyphenols or polymerized

pigment on smoke phenol formation or other smoke constituents. With respect

to freeze drying, modifications of physical structure_was considered important

in modifying the nature of combustion and level of combustion products. TPM,

in particular, should be reduced somewhat proportionately with reduction of

tobacco per cigarette.

Objectives

1. To study the effects of thermal modification of leaf constituents

in combination with physical structure changes with freeze drying.



III.

2

2. To evaluate, as completely as possible, product characteristics

on basis of chemical analyses of cured tobacco, manufacturing characteristics,

smoke panel evaluations, and smoke chemistry.

Procedure

A. Production of Tobacco ~ Tobacco (C 319, 1.5 acres) was grown at the

Oxford Tobacco Research Station during 1969 under normal cultural practices
including MH—3O for sucker control and with irrigation as required.

B. Curing and Heat Treatment for Thermal Modifications — Tobacco was

harvested at weekly intervals to provide 6 cures. At harvest the tobacco

was randomized and strung on sticks to provide three main treatments as follows:

1. Check (CK) - normally yellowed and dried by conventional flue—curing

schedule.

2. Heat treated in curing chamber (HT) — normally yellowed, heat

treated in chamber following completion of yellowing, normal

drying as in (1) above.

3. Heat treatment in laboratory (HTL) - normally yellowed, heat

treatment under infrared, normal drying as in (1) above.

All tobacco was yellowed in the same curing barn. Then tobaccos receiving

heat treatment were removed, given heat treatments, and returned to the

same barn for drying. This assured that heat treatment was the only variable

imposed on the materials.

Heat treatment in the chamber was-conducted within about 1 1/2 hours.

Tobacco was placed on two tiers within a small compartment bulk curer.

The chamber was closed tightly and temperature advanced within about 30—40

minutes to 170°F for effective ”triggering” of oxidative browning. The

vents were then opened and the tobacco cooled to near ambient then removed

and replaced in the main curing unit.



3
Heat treatment in the laboratory consisted of first turgoring leaves by

immersing petioles in water, then submitting leaves to a sudden infrared
heat treatment for 20 seconds sufficient to elevate leaf temperature to
170°F. The reaction was complete within 30 minutes at room temperature.
C. Post—Curing Handling of Tbbacco - Tobacco for each treatment was
composited over primings and blended together to form a homogeneous sample.
Samples were held in cold storage from September - December, 1969. Samples
were redried, separating lamina from midribs. Following redrying, samples
were submitted to accelerated aging then shredded into cigarette rag by a
cooperating company.

D.’ Freeze Drying of Cured Tobacco Shreds — A portion of each of the three
samples have been returned to the laboratory for freeze drying, to effect
change in physical structure. Five—pound "thief” samples are being held in
cold storage for chemical analyses, with evaluations on these lots to represent
before aging analyses. Tobacco to be freeze dried will be handled in such
fashion as to minimize breakage of shreds. Pre—conditioning before freeze
drying may be found necessary. Tobacco will be placed into trays to form
mats of approximately l/2—inch thickness. Automatic turgor conditioning
equipment will be used to establish a water/solids ratio of about 4 to
4.25/1. Rapid freezing will precede placement of trays into the freeze
dryer. Freeze drying will follow standard schedules of platen temperature
vs time with expected cycle time of 12—14 hours in our laboratory unit.
Following drying, samples will be conditioned to 13—15% moisture for safe
handling and then sealed in 6 mil plastic bags. Samples will be held at
cold storage until submitted for manufacturing of experimental cigarettes.



E3 Manufacture of Experimental Cigarettes — Eight types of experimental

cigarettes are planned as follows:

IV. Analyses

A.

(rm(%£%Mflfi

52mm :7
CMan

B.

OOVOU‘I-DLDNH

Check (CK)
Check, freeze dried (CKFD)
Blend A, CK plus CKFD, 70%:30% by weight
Heat treated (HT)
Heat treated, freeze dried (HTFD)
Blend B, HT plus HTFD, 70%:30% by weight
Heat treated in laboratory (HTL)

4

24%“ flaw;
/ ¢/5 3
4036

I05?

Heat treated in laboratory, freeze dried (HTLFD)

Chemical Analyses of Tobacco Before (3) and After (6) Aging

Constituents

Organic Acids
Total Volatile Acids
u~Amino Nitrogen «C;§u£%gflg -
Water Soluble Acids ~C%hu2éatdfl
Total Volatile Bases American
.Nicotine American
TVB - Nicotine American
Sugars (before and after inversion)
pH Q‘caw
Individual Alkaloids Tob. Lab. (Weeks)
“Polyphenols (total) Tob. Lab. (Weeks)
Ind. Amino Acids

Calcium -—- 1* ~’ Jan-i-na 1%?7uMQQ .
Other a.

Physical Properties

Item Laboratory for Analysis

Pressure Drop American
Circumference American
Firmness American
Color American
Filling Power
Moisture Equilibrium
Other

Laboratory for Analysis

éiczVan
£67 «gm

Tob. Lab (Weeks)
A%mwu

Wimafl
01d2a4£ ~

7252592650171: ficczev Wx ,AG’me/J - flay/aka”

(swag/M12, 5¢maN iii/5.38» ,, pew .(2W7

(Jr flém
M4§ffi<£®£¢h~fl-I h/044m1abn. Cl¥%x&1.

IQflwflqahv
[917149141 Giza-V

.7



Cg Smoke Panel Tests

Paired analyses are proposed to obtain inferences for which is milder,

which has better taste, and which is preferred. Additional comments on

smoking characteristics will be helpful.

D. Smoke Analysis

Constituents Laboratory for Analysis

Nicotine P.ibufiLB&L

Total Vapor Phase (Acrolein, Aldehydes)
Total Phenols
Individual Phenols a
Hydrogen Cyanide Wm,,iw to w ~ , P”¥““L£“*& ”
Carbon Monoxide MWWWH ‘., WWWWMMWWWW.N ‘ P.§%fi£fia&&;w
Others ‘ (19m. 360595 m‘?‘ runnl'v\3i"

\\N0'fi

£5 flaw» éw/u
7w [fl/M-



Getahet 27. 1970

Mr. J. M. Mosalgy, Manager
Baata Materials Reaaarch
Th5 Amaxicaa Tabaano Company
Departmmnt of fiasearch and Davelopmant
P. O. Box V99
Hopawull, Virginia 23860

Dear Marahall:

I appraciate tecatviag your latter cf Octabat 22, ragarding results
of £1111ng pnwar daterminations an tha shxaddad aampiea item the RAE 126
experimant.

The results are auxprising, a$ yen painted ant, in that the thermal
treatmant nut anly affaccs the filling capacity af aha cured shred hat
a130, apparantly, the expansiva afiiaa: aahtavad by facaza drying. I
have pondetad the queauian of what factora are taslly coming tutu play?
?¢thapa modification of solubility charscteriatica. ¢hamica1 eompaaitian.
a: membtane propaxutas are invalvad. Wa will naud to disauxa these in
dapth a: aux nfix: manning.

X hope that you hava aontinuad suceaas in handling and progessing
the matetiala £0: cigaxettes and lack forward to haating from you when
they are ready.

With hast paxaanal tagatda,

Sincerely yours,

Rig-111m n. 3011118915,
Profaasox

WHJ/kp
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Polyphenol Content—-Freeze Drying Studies

Check (CK)

Types of Experimental Cigarettes

Check, freeze dried (CKFD) ,
Blend A, CK plus CKFD, 70%:30% by weight
Heat treated (HT)

Biological and Agricultural Engineering--126
* 1969-70

Heat treated, freeze dried (HTFD)
Blend B, HT plus HTFD, 70%:30% by weight
Heat treated in laboratory (HTL)
Heat treated in laboratory, freeze dried (HTLFD)

Constituents

Organic Acids
Total Volatile Acids
drAmino Nitrogen
Water Soluble Acids
Total Volatile Bases
Nicotine
TVB - Nicotine

Chemical Analyses of Tobacco (1) Before and (2) After Aging

Laboratory for Analysis

Sugars (before and after
inversion)

pH
Individual Alkaloids
Indfimflénal Polyphenols
Individual Amino Acids
Ash—Calcium
Chloride
J‘NDI w Darya P0 L YPH fit/W. s

Item

Pressure Drop
Circumference
Firmness
Color
Filling Power
Moisture Equilibrium
Others

(total)

mflnfwwzaigfgiré%.

Lorillard Corp.
Lorillard Corp.
American
American LIMPEKHM.
American) '
I)?» pEKIflL

flmzmgnal
TOb. Lab. (NCSU)
Tob. Lab.w(NCSU)
varr70/Ut/CC‘L

Iyflflgku4c

Laboratory for Analysis

American
American
American
American
Lorillard Corp.; finwnz
Lorillard COIp.,fhhgfi‘



‘ I,k EM M42: NM”:
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D. Smoke Analyses

4.
5.
6.
7.
8.

10.
ll.
12.
13.

Constituents

Nicotine
TPM
Total Vapor Phase (Acrolein,

Aldehydes)
Total Phenols
Individual Phenols
Hydrogen Cyanide
Carbon Monoxide
Nitric Oxide
pH
Total Aldehydes
Total Volatile Bases
Hydrogen Sulfide
Benzopyrene

Laboratory for Analysis

Lorillard Corp.
Lorillard Corp.

1:2: wage
:fiMPefl.
Lorillard Corp.
Lorillard Corp.



Polyphenol Content-~Freeze Drying Studies

Biological and Agricultural Engineering-~126
1969-70

A. Types of Experimental Cigarettes

Check (CK)
Check, freeze dried (CKFD)
Blend A, CK plus CKFD, 70%:30% by weight
Heat treated (HT)
Heat treated, freeze dried (HTFD)
Blend B, HT plus HTFD, 70%:30% by weight
Heat treated in laboratory (HTL)
Heat treated in laboratory, freeze dried (HTLFD)

OOO

CD\IO\LJ1~I>-UJNI—'

0

B. Chemical Analyses of Tobacco (1) Before and (2) After Aging

Constituents Laboratory for Analysis

1. Organic Acids
2. Total Volatile Acids
3. drAminO Nitrogen Lorillard Corp.
4. Water Soluble Acids Lorillard Corp.
5. Total Volatile Bases American
6. Nicotine American
7. TVB - Nicotine American
8. Sugars (before and after

inversion)
9 0 pH ”Magi/I’D

10. Individual Alkaloids Tob. Lab. (NCSU)
ll. Individual Polyphenols (total) Tob. Lab. (NCSU)
12. Individual Amino Acids
l3. Ash—Calcium . [,qfld
14 . Chlor ide 7

C. Physical Properties

Item Laboratory for Analysis

1. Pressure Drop American
2. Circumference American
3. Firmness American
4. Color American
5. Filling Power Lorillard Corp.,,A%wwr
6. Moisture Equilibrium Lorillard Corp. /7ML®
7. Others /

/%uta% éiéx Iéflwfibaaac



D. Smoke Analyses

Constituents Laboratory for Analysis

1. Nicotine Lorillard Corp.
2. TPM Lorillard Corp.
3. Total Vapor Phase (Acrolein,

Aldehydes)
4. Total Phenols
5. Individual Phenols
6. Hydrogen Cyanide Lorillard Corp.
7. Carbon Monoxide <Qb 7 Lorillard Corp.
8. Nitric Oxide “,2 '
9. pH

10. Total Aldehydes
ll. Total Volatile Bases
12. Hydrogen Sulfide
13. Benzepyrene



NORTH CAROLINA STATE UNIVERSITY AT RIALEIGH

SCHOOL OF AGRICULTURE AND LIFE SCIENCES
AGRICULTURAL EXPERIMENT STATION
BM5M7ZW2WW August 26, 1970

MEMORANDUM TO: W. H. Johnson

FROM: Kenneth R. Keller _i~.

SUBJECT: Conference with John S. Campbell

This is to confirm our visit with John S. Campbell,
American Leaf Organization, Imperial Tobacco Group,
Ltd. on September 8 at 9 a.m. I will meet you in
front of the Agricultural Engineering Building at
7:45. This should allow us ample time to meet with
John at 9 o‘clock.

KRKzsh

THE {Emu-,RMI‘T 0‘s” Ne'm'i‘n Cwouxfi, M’iiijan’t Friday. President, comprises: Nari}: {lazmflna 5mm 32777;}wraizjf (If i’:‘,s;:’o’z}:5«', Lise: {'3223’I3W553‘ as:
Norih Cdmz’iwz at {limpei HIE}, U15 l/ru'zfezxs‘ity of North Cmvlina a! (hw‘nsbom, and My Ifnzzr’r’nx‘éi}? of 550?sz gamma; af {:Uélf‘w’ifiiffl.



Augu$t 2&, 1970

Mr. J. w. Moaelay, Manager
Basic Materials Research
The American Tobacco Campany
Dept. cf Raaaareh & Davalapmmnn
P. O. Bax 799
Bapew&11, Virginia 23860

Dear Marshall: 1

I appreciata the time that you and Drs. Clock and Burka gave me
Friday £9: furthar disgusaien and glans concerning the project an
Polyphanol Contenthreeze Dryiqgvaf Tobacca. Your further suggestions
will ha most halpful to us in ragarda to chemieal anaiyses and evaluation.

In summariziag furthar plans at this stage, I mafia mate that tha
freeaewdriea samplaa will b6 evaluated for moisture contants as delivered,
audequilibratad for EEG and filling capacity prior ta eigarette manu»
faeturing. You will attempt to maka all cigarettes t0 unifarm greasure
drop within the limits of your equipment. Also, that the unuwefi partion
of CK and RT samplea will be retained for fiosaible additional runs or
exparimenta a: fiCSU.

I hope that yau find cha gamPIas gatisfactory Exam aha standpoints
of filling capacity, shrad saparability, etc. I will ha intereatad in
knowing these results anfi will appreciate your giving me a call when you
get an this staga. Also, if you agad additional material prucefisad, this
can easily be damn within a few days.

The propaaed schedule of completing manufacture of tha experimantal
cigfirattas by the and of Septambar is quita suitabla.

Thank you again for your fine cooperation in this study. I hope
everything can be arranged $9 that you will be able to make the trip to
Hambnrg.

With kind regards,

\ Sincerely yours.
s

William H. Johnson
WHJ/aar Professar
cc: Dr. K. K. Keller



NORTH CAROLINA STATE UNIVERSITY I%T RISLEEEEI

SCHOOL OF AGRICULTURE AND LIFE SCIENCES
AGRICULTURAL EXPERIMENT STATION
&m5M7Zm2%W August 17, 1970

MEMORANDUM TO: W. H. Johnson

FROM: Kenneth R. Keller vL~—~

SUBJECT: Suggestions by Drs. A. W. Spears and Lewis, Lorillard
Corporation

Panelists Questions and Evaluation

1. Do the cigarettes differ?

a. Harshness e. Mildness
b. Strength f. Draw
c. Weakness g. Throat irritation
d. Tobacco taste h. Peppery

In other words, if the cigarettes differ. then use a number
of questions to determine how they differ, such as:

Full bodied
Mellow taste
After taste
Non—harshness
Non-irritating
Burn rate

Dr. Spears suggested the use of a minimum number of samples.

Dr. Spears also suggested an evaluation of particle size re.
physical properties.

See Dr. Weybrew reo his series of screens and techniques.

Use lOO-gram samples —- shake; for one minute.

KRK:Sh
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VIRGINIA BRANCHISSU ING OFFICE

To Dr. William H. Johnson December 29,
DeEt._of Biological and Agriculturalngineering '
North Carolina State University‘n -: _-..1,\ m “4—1“ r1 1 -naICLgn, J.\IUJ. on carolina

1970

10,000 Tax Free Experimental 85 mm Unmonogrammed 205/2005 Cigarett Mem

Shipped 12/29/70 Via Overnite Prepaid
Our FF 2 No. R—1490 dated 12/29/70



UNIFORM STRAIGHT BILL OF LADING— ORIGINAL-T NOT NEGOTIABLE—DOMESTICRECEIVED, Subiect to the classifications and tariffs in effect on the date of issue of this Bill of Lading.
OVERNITE TRANSPORTATION COMPANY

MAIN OFFICE: RICHMOND. VA.co~sIGNEE Dr William H Johnson, Dept of sBéaaiogdneasl And Agricultiuvaéririiirigfimee:r‘ingmTENorth Carolina State University, Raleigh, N C December 29, 7
SH‘PPER Dept of Research & Developmen‘ifIR‘ThemEfififr Tab 00, A Div °5f”?Amer Brandsimipfibs ”°‘Enon Church Road, Bermuda District, Chester, Va FFZ R~lb90
Route Vehicle Initials

C.O.D. charge l Shipper Cl 'Delivering Carrier to be paid by Consignee [j w:
l Class or DataNo. Packages KIND OF PACKAGE, DESCRIPTION OF ARTICLES, SPECIAL MARKS, AND EXCEPTIONS *Woigtit lSubiodtoCorradion}

1 F BX CH garettes; 95' Inches or More 91; Th;

DO NOT
WRITE IN

THIS SPACE

*lf the shipment moves between two parts bya carrier by water, the law requires that the bill of lading shall state whether it is "carrier's or shipper's weight."NOTE »~Where the rate is dependent on value, shippers are required to state specifically in writing the agreed or declared value of the property.The agreed or declared value of the property is hereby specifically stated by the shipper to be notexceeding perIf charges are to be prepaid, write or stamp here, ‘"To be Prepaid."
EPAIDCharges Advanced:

Received 3_to apply in the prepayment of the charges on theproperty described hereon.
Agent or Cashiem

the property described above. in apparent good order, except as noted contents and condition of contents of packages unknown. marked, consiunderstood throughout this contract as moaning an person or corporation In PW ft!highway routs or routes, or within tho territory of highway operations, otherwise to dallvor to another carrier on the route to said dostinatioany portion of said route to destination, and as to aach party at any time interested In all or any of said groparty, that every service to be paprinted or written, heroin contained. including tho conditions on back hereof. which are hereby agreed to

Subiect to Section 7 of Conditions, if this ship-ment is to be delivered to the consignee withoutrecourse on the consignor, the consignor shallsign the following statement.The carrier shall not make delivery of the shipment With.out payment of freight and all other lawful charges.
Collect. On Delivery l

ISignatu re of consigner.)
lThis is to certify that the above articles are properly described by name and arepacked and marked and are in proper condition for transportation according to theregulations prescribed by the Interstate Commerce Commission.

gned, and destined as shown above which said company the word company beingonion of the property undar the contract agrees to car to ltsltulsualup‘i’atila of delivery at said destination. if on its owr'rd railroad, water lino.n. s rn a y sa roperformad i’araundor shall be sublact to all the conditions not pmhlbizad by aw, whethery the shipper and accepted for himself and his assigns.
agreed, as to each carrier of all or any of over all or

Shipper
f I %

fWI Agent.v bfPerJ‘PGFT 1" :21? .3. ‘ T-': m Per /
Permanent Address of Shipper? 6’; 11;; 5:170 (TOTVPIH‘i‘x' / // v q 9/," 2;}2/1



f

of law, or the act or deiaull of V e 5hr , .Ire free tune (ii any) allowed b ~tanil§§awfully on lile (such has time to _has been duly sent or given, an ”altenplocernent oi the property ior deliveryro‘t destination, or ten r ol delivery oi the property to the rty entitled to receive it, has be
Ice. 3. K Jlre earrier'or hernia possession oi {a hi the propenfli'eiein described shall be liable as at common law for any loss thereoidr, damage thereto, except at

'p r .- “my
_- , compact mmsrmcorvbmorv’g?

(b) No ca .ier or‘party iniposscgsion oi all or any 4a” The carrier's liability shall be that of we chouseman,‘ only r on); e o d d b _ 7o it th 'bifobrnputed as therein rovidcd) alter policre of the arrival oi ' sde ' c 'y “we do“. “mm, a u e err nation d
MW dud. rthe propert herein described shall be liable lor any ass thereof or damage thereto orldeley caused b the Act 0! $od,tl_te pub ic enemy, the smell”er or owner or lor natural shrinlra h ‘ 'stination or at tthe prop’e at no! ex on (ii intended or-e‘vm ’ e. “ xcept in case oi ne§ll5¢ncboi the carrier or party in possession (an the u en to prove ireedorn lrprn such negligence shall be on the carrier or party in possetsion . the carrier or party in possession ihal notrbe liable lor loss, damage, orids, occurring while the property fistuppcd and held in tranlit upon the W“ ol the shipper, owner, or party, entrt e to malre such request, or resulting from a delect orr'trice" in the property; or for countryma itron, 7e to aotton, o'r lrorn riots 9': is. incept in care oi cirrier's no li go, no carrier or party in possession oi all or any oi the property herein described shall be liable [or delay caused by ghway obstrugaulty or rm ' bleyhrghw‘a ‘, o "gtlt oi capacity ol any highway, rr - r terry and the burden to prove lrcedorn lrorn such negligence shall be on the carrier or party, in possession. »(c) In case quirantrne t e property may be discharged at rrsk and Sagas: cl owners into quarantine depot or elsewhere, as required by quarantine regulations orgputhorrties, or for the carrlor’s dispatche’ nearest availablu‘pornt'in carrier's judgment, and in any sirch case carrier's (fiponsibrlity shall cease when pro is so dl arged, or property may be returned by carrier at owner's expense to shipping point,' ' ‘ ‘ le lorloss or damage ocmoned by ftlhrigati‘on or disinfection or other acts requ‘rr ,or done by quarantine regu ations o'r authorities even though the same may have been done b fichrrierfs oliiccrs, agents, or employees,earnmg freight both ways. Quarantinevexpenses oi whatever nature or lrind on or In respect to propert shal be borne by the owners of the property or be a lien thereon. The‘carrrer shall not be liab

no. ior detentron, loss, br'damag’e oi any hind occasioned by fiba'rantine 0r ti
:5 the rntymductrozxo'lqthalproped co
shall have the n?‘ “In case ol p srca necessity to iorward said property by carrier or route between the point of shipment and-» salue than actuah M: aghkowerrvalue plus lr ht charges il paid shall be them'axirnum amounno e recovered, whether or not such loss or mage occurs lrom neglrgence.s0&0d it 0_ ”the day wherijnot'rc’eyin writin ig‘glven by the carrier to the claimant tlril_ rfitrtuted theieon smaccordance wit the ioregoing lprovisions, no, carrier hereunder shall be liable and such claims will not be paid.i s

nod, or carrie‘rm 9%?”le the property when the Ioscldamage, iniqryfir delay ocCurred within nine months alter delivery
til

I not evoiSoc.

nlorcenrent thereoi. No carrier shall be liable, ucept in case of negligence, lor any mists e 'or_inaccuracy in any inlormation lurkthe «(up rtsvogentsfdr officers as to quarantine an or re? slid“) lhe shipper shall hold the carriers harmless from any expense they may incur, or damages they may be required to pay, by reasoncored by thrsr contract into: an p ace against the quarantine laws or regulations in effect at such place. i n v , 'u " -to transport sard property by any pa ular schedule, train, vehicle or vessel, or in time tor erg particular marlret or otherwise than with reasonable dispatch, Every carrier‘ _ e point of destination. ln al cases notprohibited by law, where a lowerlue has been-3 res'erlted in writing by the shipper or has been a reed upon in writing as the released value of the property as determined by the classificatiwr or tarilis upon which the rate is, o,‘carrrer r .,
a condition prece ént't'oJecovery, claim must ii ed in writing with the receiving or delivering carrier, or carrier issuing. this bill of lading, or carrier on whose lirle t’lriloss, damage, iniury or delay.oi e property (or, in the case oi export traiiic, wflrin nine months aiter deliveryalter a reasonable time lor delivery has elapsed; and suits shall be instituted against any carrier on ,wilhin two years and one dayallure to malre delivery, than within nine moot a carrier has disallowed the claim or anytpart or parts thereol specified in the notice. Where" cla mean not lilcd or suits are notesponJ‘Qr‘, in one

c) Any “d"lh' oi’party'liable on account 0 loss oi or "“335“ of said property 5|" l hove the full benafit of any insurance that may have been ellected upon dr on amount oi said property, so iar as' , , . .e policies :or contiacts ol insurance: PROVI ‘. the carrier reimburse the claimant ior the premium paid thereon. , ,. .3. Eaceptnvhcre ‘ service is required as the r'e‘s'ult oi carrier'st'beglisence, all roperty shall be sublect to necessary oooperagc and baling at owner’s cost. Each. carrier over whore route cotton or' ‘ “999" “my, 5. “by transport y hereunder shall ha've the "Mkt'l‘l its ownft‘ost and rrslr, com ing the same for greater convenience in handlih or ionirarding, and shallhot beheld responsible lor_d_eviatr'onu_ gm:tbie.dd$¥ Escurinfi s goonrpression. Grarnf to
“heal ' l

r . lr consigned to a point where ere is a railroad, public or licensed elevator, may unless otherwise cspres y noted herein, and then r rt is note ere déljfer . and placed with other .graln oi the sameqlrind and grade without mood to ownership (and prompt notice there shall be given to the consign“), and ii so delivered shall bea ran lore e r charges lauddition toall other c an hereundeiu 1 - r " " »_ " rrop‘orty nct'reinoved by the party until] i ‘to receive it will?» the ins tim (if MY) allowed by tarilfs, lawlrrlly on lilo (such iree tirne to-be computed as tir‘erdmprovided) after notice oi thearrival‘ lite property atldestinatfin or at the .port oi carport Tintendcd‘lor airport) has been duly sent or given, and alter placement oi the property ior delivery at destinatrorg Mbeen ma e or property not,‘ sling?"at time tender ol‘delivelfll afithp p'ropcrty to the party entitled to re 've it has been made, may ltept urn vessel, vehicle, car, depot, warehouse or place of business'' - e rgo store " ' ‘ '
and- of r. i h sha v’ "pleuflsblect'lo'al: porlgv'lsidnt' olsthnifi-Paugra, will
an“ all c5 '. es In runderlha terrlls' of e billiof Iaf, ll dls’position be not merged or. and shall have published notice containing a description ol the roperty, the name oi the party to whom,{mageoithe ’ to 7.‘s;l

‘\ 3: Who slit :e 9 Tiny which has been transported“‘33; "W A, ”L. . .r.consign or
0W'7 W$ernecifiuypapenwyrd clearing for and maintaining the property, it proper care same requires special expenseund should there be a balance it shallio pa' ‘ Iris - r -
vessels or I! 'loaded inla‘ cats, yehicles or vessels, arid, except in case oi carrier‘s "gunman... recei’ can ar‘e'attachid to find it ‘

v

hills carrier, subject to the tarili,usp‘onribi ity as warehousernan, only or at option ol the carrier, may be removed to and stord in a public or licensed warehouse at the" in‘t’oi delivery or other available. an oamer .,' porntfdr il no 3 "ward 'ure l“"a’yailab;ie at oint of delivery or at other available point, than in other available storage facility, at the cost at the owner, and there held wifltquytjlabllity on the part a" the carrier,to local l e‘ and rvther wl l charges. includ'ng a reasonable charge lot storage. In the event consignee cannot beiound at address ‘ven lor delivery then‘ln .th’at eve t, notice oi th lac'‘ run ' " l I d to lheuaddress given ioddalivery and mailed to any other address given on the bill oi lading id: notification, showing the were ouseJn' which :uclr property he: bola
anon bl rop‘erty ch has been tra opted to dortlfition hereunder ls rsirrscd by consignee or the pa entitled to receive it upon tender oi deliver , braid consi nee or V rt ent'tl :r ‘ 3.53" or film itam'thin 15 days aiter re oi arrival shall have been duly sent or given, the carrier may all the some at public auction to the highest hidden at such place as «fry he did:- M; , -1». ‘, {A . " 1 . ' ’{That th ' win-shall have first mailed, sent or given ttr‘ the consing notice that the property hat been tolused orremains unclaimed, as the case may he, and that it will be srrbrect to sale_ ‘ _ . _ ‘ 'ign‘ed, or, ii shipped order notily,ed, and the time and place a once a week lor two successive weelrs, in a newspaper oi genera circulation at the place oi sa e or neegstr ce where such‘nefltpaper is pub-lfiO‘days shall have elapsed belo're ublication ol' notice oi sale alter said notice that the property was reiusod or remains unclaimed was maile {first g' en. "hereunder to destination is relused by consignee or party entitled to receive it, or said consignee or party entitledjo receive it shall tail to receive' ' " sell the same to the best advantageat privateflmblrfisales'l’ROVlDED. That if time server ior notilication to the. en.a01

the amalnl... .to event ‘ orurter__ ' Bi ' ‘ . “property”; the lallure tbrrecaive it and request lor disposition oi the property, such notification
a) 'llta proeeods oi any~sala me'h under this section shall be applied by the carrier to the yrnent oi lrelght. damumgo, storagefaad anyrbther‘lawlul charges and the eelssge‘htl notice, l‘tlfmmm'. owner o a property

tall liorn stetl ’ 'whuf l 41 «other atvwhichttherew no H ularl ap ‘ntgd height a ant shall be aitiral at rlslr of owner lt ‘ rdoad'edi n h‘ci”aw” '° °’ "' " °"‘ ' ' "" ”3 "h" .5 "' Warmly. eliminator stations, mar, larlding's, or other afiei'ilur t. .r :wngylls'l:Aural:rorn ocomoflve or train or out: loaded into and alter unloaded lrorn vessels, or ii property is unreported in motor vehicle trailers or semi-trailers until such trailers
(-
‘(ll a e are,3. uni-balloons attached lowdakerthmare? ched’lrorn’power units Where a carrier is directed to unload or deliver property transported by motor vehicle at a pedicure! location where consignee er

a

caller shell or relrnou possession at destinav n ' e proneam" lewlaljharges, except that if the consign

w I ‘to das“i” "’“ "" ona
'~ “3%. mg; ' ' l ‘ nt ' iii losi da erous oods,witlr0utpierlousiullwrlttendkclosuretothecarrlerolthelnaur shall 'l ‘ ndl ‘i‘drnsl a l lgdfirizzagflcya'uud rszzhawogahgdcsdchfi’” ‘ exp ves. 0' :34 at oznar's rislr and cipcnsc or destroyed without corn ' ' ' m Sty»? ‘ ndernnr y d" carrier

on":jhube’cndel :to~ - or." ~"

a nunlo did? or delivery,, ll be that ol the owner. . . 2* . 7. , .trier hereun rry o'r gamblein )n'y w'a lor ficumts, specie, or lor any articles oi extraordinary value not spiclhcally rated in the publlslid damnation or tarilis mu... ,so and a stipulated va Wot a' c esjre c one n. - i .
, me e w penuiion. V r , .. e owner or conr'gnee II M the;helg'zt and .aveyrag‘e, ii "a’ and all othg lawlul charges accruing on said property, but, except inythose instances where-it may laviully be authorised to do so,' " tip filth . rty [cred by this ll id. lhe i nor‘ihall be liable ior the irerghlWW, byrsiiflratu in the space rovid or t purpose on the lace oi it‘bill oi ladin that t e carrier shal n nralre delivery without reduiringol ouch charges and the.carrier contrary to , stipulation 'H are a dslinrY “to“ “twirl"? inch payment, the, «Minor euccpt as reinalter provided) shall not be liable lor such charges.‘' where the‘Earrler as been instructed byrtlte shi per or cprulgnor to deliver said arty to a consignee other a 7 e shipper or consignor, such consi shall not be legally liable iorrespect of the transportation oi said men‘ubayond those billed exit?! hirrr at a time oi delivery lot which he is otherwise liable) which may be und;_to be duaj alter the propertme proud '

l oi lading until all tarili rates and chariot thereon haVe been

in such manner as theiexercise ol due diligence requires“ 1 :DIbi“. h i l " r ' r ‘ : 1, 7n 7— .- d) Where an: prbgedura provided tor In the two para raphs last preceding rs not possible it is agreed that nothing contained in saldparagraphs shall be construed to abridge the right oi the carrier at itson o sell the property un or such circumstances and inrsuc manner as may be authorised by aw. i ' . . " r. A

nht , 'i ' - "o ‘ i w ,V and borroiiciahtltlo in y b priortodelivvery ofsaldpro has notrfied the del' rt "carrier ' 't of th l ct oi ~,bllnhfitc'laclfslltldwzsfh) lo“! " Vig’gshylpment reconsigned or diverted to a point olllor than that specified in the original‘bl'llol lading, has also :25th the alliVZlirg’un...‘rn‘wr.ri-‘ ol "ra: name and add ol the berlrrllclal'owner ol said? ‘ A ‘y ' , in such cases the ship er or consl nor, or, In the case of a shipment so teconsln or diverted, the beneiici' burner shall be ioble lor sue ' in Zl'" " lilheconsignee.has lvento the “ «minnowsinlomafim asto wh e beneficra ownu is, such consignee r l ' ‘ be~‘ ble tor such additional charggfsj htothin herein shall l‘ it 3|? ’(r1_..5. fl~ m til it y ‘M: ”5.00. 0. [ml ill “15%“ issued on e’ ‘
I

i1.- the‘dcslgn or neglect of such carrier.J c ll the ‘

' O. a‘' " ontainedl the'Act grass .-:a“rhrl:.syl: water thzf’proliction oilirnll'e‘d liabilit g' r

r the sh poor, or his gentfitn exchange or rn substitution for another bill oi ladlrrg, the shipper's signature to th i willoi i d‘ 1 his” 'ltamlaw A norm;liability, in «.m-oownaction withsaah priorbrl‘r pi up”, MI a. considered am oi on; bill oi riding}lull as stirrillglgmmi o ‘ng. 1:1; . ;-1 ,’ ‘ . . . V e: ,,- 'rl ” ‘edb' t rtoi ldroutn hwatercania shallbe rlormedsu‘edto llth terms ltd I’I oi, d llth "1' “I 0' ”J “Cd w I" ‘ file's]: wlolr'lertlvocrl $33., 1 3"1093, :ndfntitl'ed “An ac?relating to’the navi beget unit, dict." «Idol hams.oillhe‘Unitetlmtu.M in";Ito cprrdllions contained in this bill of lading not inconsistent therewith or with is suction. ' ' _‘ ; 1 . 1gyro”, damage resulting irom any lire happening to or on board the vessel. or horn depletion, bursting oi boilers orbitals-3e ol shells, unless caused br., '2 : , : r ‘ ’L a r ‘ f’ ‘ ’. lr‘ tlrevessellnall respect ‘seaworthy andpropeily mannedreduipped audsupplled, no such can! shall bclrbl ‘ior l dash M‘ , erst elects in hull, machinery, or appurtenances whether errist'in prior to, at thotime oi, or alter sailin , or [ioéfcollisighrsmgnjg o; ‘ at Tea!

‘t J "an", ‘ require at It gt Maggyqu or guarantee oi the rges.‘ ll upon Inspection it is ascertained that drearticlos shipped are not those dcstsibed rnthis bill ol‘lading, tire heri * 1:, ‘ “c . ~ ~ w

No such terrier by walel shall o' r!be Ieblb‘
corner shall hanLerrercired due dif

dents oi nevrgetron,or , prolor( atron .r v 7 '.,.. , en lor any, reason it is necessary, any vessel carrying ."l' or a l oi the prope . hereiudascribed shal 5. 4 ‘ n y, “I .‘l “11",, ».
, n." ' to bet d i-‘rt'r ,t sh“ or e toloada ache ogoodsatanytrrnetoassrstv n, stressto ‘ elorth .sai lri ‘ ,‘ m' ml “at: 337m 53?; in gobfiegligrc ' Wu swell. "3's. .3” rllble lor any loss Jim: tit property i it be necessa I y e pulp-9“.” ' "5 ' 3'” Vi? "

lasts a usages oi the Earl. of Newdorlr. ii the ouse oi danger, damage or drusle‘fiesuitrng from la ‘ .worthiness, whether existing at thartime oi shipmentcontinues and/or owners oi the cargo;th

., ryois tocarry sameupors . 4 r: ‘' o " M] b bl ‘, 'T‘e York-Antwerp ules oi 1924 Sections 1 to 15 inclusive and Sections 1'! tom- lnclusive and as to matters“, '_ f‘covered the .. ' ordin tdGeneral Average . pays e ac '" "t, have escrcisad due diligence tc’r moire the vessel in all respects seaworthy and prop y rnanhed, equipped and topplied, it is here ] agreed9$0113?th mvigrrtion, or in the management oi the vessel, or lrorn any latent or other deiedr in the vessel her machinery or appurtenances, lrom.. .3 I.be inning ol the voyage rovided the latent mother delects or the unscawortltiness was not discoverable by the exercised due dili enc , the s y .,,sa vage and any special c r es incurred in raged oi the cargo, and shall contribute with shi er in general Qrcrage to the ' , on} anyinlay be made or incurred lor c bane ‘or ' . . x' osaes oil-“n " era ndir . ,, ,torelievetheadventurelrom common rr. . = ' . I» q
semifinal li $3,133.”? beingecagdfindegrta ta ' ,‘arlli‘cl‘r provides that any carrier or'oa‘rriers pa y thereto shall be liable lor loss lrom "alibi the “filters as to such games pr “are" ”math-er”
outlon shall be modilixt’n' accordance with the uni ' silons, which shall be re rded u incorpaited intqthe conditions ol this bill oi lading. if v— : . g I 15;" r r(0 Th.. term "mama," in this section _7 lrfitbe construed as ind ing “3:339. in or across rivers, harbors. or es, when perlornied by or on behalf oi carriers other than water. ,-‘ 1‘ fstir ' worst-libs thmmdMWdfiammgtflsfiuflWaM‘MMMd. ' V ',r' ‘Soc; 10. . .' l b‘llotled bionic:silo. , ddition, or eras intlrisbill oi [riding1 a m&_ t- A ‘ '9 :, r * 7 r; r ' I ”ll P ja. y , . _ ,7 / J. . , M

.. Io ' [‘1 ‘ 2 If
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VIRGINIA BRANCHISSUING OFFICE
Dr. William H. Johnson

To Dept. of Biological and Agricultural Engineering December 2,1970
North Carolina State University
Raleigh, North Carolina 27607

1 Lot Special Tobacco Samples (Experimental Use) Memo

Our F.F. 2 R—l277
‘Prepaid — Via Overnite
1 F. BX. - 33 lbs.
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UNIFORM STRAIGHT BILL OF LADING- ORIGINAL—NOT NEGOTIABLE—DOMESTICRECEIVED, Subiect to the classifications and tariffs in effect on the date of issue of this Bill of Lading.
.' OVERNITE TRANSPORTATION COMPANY

MAIN OFFICE. RICHMOND. VA. DEC 2: 1970
REET DD DESTINATION I DATE”NSEE‘EIIILIIAM H JOHNSON, DEPI OF BIOLOGICA A3575 AGRICULTURAL ENGINEEKINO ..

ORIGIN HIPPSHIPPERDEPT RESEARCH & DEVELOPMENT, THE APEEECEITREI‘OBACCO co A DIVISION OF AMERICAN BRANDS INC.
.. - - _. FF

Route , Vehicle Initials
C.O.D.charge 3 Shipper El wig”;

Delivering Carrier to be paid by ConsigneeD fi§l’t; '
No. Packages KIND OF PACKAGE, DESCRIPTION OF ARTICLES, SPECIAL MARKS, AND EXCEPTIONS *WoigMiSubiodtoCorrodionI Class 0:“. Choci CquInn

1 F Bx Umnanufactured Tobacco . 33

DO NOT
w R I T E I N

THIS SPACE

*II IhEe sthpInent moves between two parts by a carrier by water the law requires that the bill of Iading shall state whether it is 'carrier 5 or shipper s weight"NOE Where the rate is dependent on value shippers are required to state specitically in writing the agreed or declared value at the property.
The agreed or declaied value at the property is hereby specifically stated by the shipper to be not exceeding perII charges are to be prepaid, write or stamp here, ‘ Subject to Section 7 at Conditions, it this ship- _”To be Prepald.” « ment is to be delivered to the consignee without ‘ ol'ect On DellveryPREPAID Received Si recourse on the consignar, the consignor shall ’to apply in the prepayment at the charges on the 550" the IOIIOWIHO statement. ‘ _ _ ‘ ‘Charges Advanced- property described hereon. The carrier shalt not make delivery at the shipment Mth. Ilhls Is to cerllly that the above arlIcIes are property described by name and areout payment at Ireighl and all other Iaqul charges. packed and marked and are in proper condition Ior transportation according to theregulations prescribed by the Interstate Commerce Commission.

Agent or COShler’l (Signature ct consignorJ

the property described above, in apparent good order, except as notad contents and condition of contents of packages unknown, marked, consigned. and destined as shown abova which said company the word company beingfnx‘porson or corporation In possau no the party undar tha contract agraas totisusual place of dalivary at said dastlnation, If on Its awn ratIroad, water lino.highway routaorroutas, or within the territory of highway operations, otherwise tho dallvar topanother carrier ont"the routa to said destination. ltllIis mutually aaagraad.aato aach carrier of all or any of said property ovar all orany portion of said routa to destination. anda each party at any tlma Interested In all or any of said grape tavary aarvlca to ba ‘parfOrrnad l'araundar shall ba sublact to all the conditions not prohlbitad by aw, whatharprintad or written, haraln containad, Includingstha conditions on back haraof. which an haraby agraad to y theshipper and accepted for h msalf and his assigns.
DEPT OE K;PIECE & :IIE PEENT ///A /// m/’/i //. THE- Erzm.CEHIOEECco COMPANY Shipper /// 1/774Cé/j/flQ/X/74‘AWPer EEC A DIIISION OF AMERICAN. BRANDSIIELIISIEV

PermanentAddressofSthS 0 BOX 799 WZ/A /fl/(~/.;C
,. I - GINIE ' .. “a. f;-“ IJ". " \“HEREIIIES‘JIQQ «s4
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800. I. (a). “guild? othpmyin'mion of l ol the propertrherein described shall be liable as at common law lor any loss therefor damage drereto, eccept as harrrer or pa inNo0' law,(:r)thc acct or"délaultthe lree tune (it ‘"”"u°"“lll‘!%the‘slrr or owner or lor natural ‘shrin u The carrier‘s liability shall be that ol warehouseman, only for loss, usage or do
has been duly sent or given, an ,the carrier or party re possession (and the burden to prove lreedorn lrorn h negligence shall be on the carrier or party in pomron ,the unicr or party in possession shall not be liable lot lossf~ mage, ordelay oecumng while the property is stopped and held in transit upon the "guest ol the shipper, owner, or party, entitled to malre such request, or resulting from a delect or vice in the propert ,damage to cotton, or lrorn‘ riots orrstrikemsz Except in case ol carrier's neglige, no carrier or party in possession ol all or any of the property herein described shall be liable lor delay caused by ighway obstruc-on .E _tr , eulty or impassable lug we", or laclr ol capacity ol any highway, bri(c) In case ol quarantiner’ nearest avarlable point mearnrng lrergM‘both 'vruys. ‘loss or damage occasroned by lumi,g‘atiorr;or disinlcctron or other acts requir

hed b 4he mage olefiny'lrind . J yl: . lm ‘llr h hall hold h ha I lM y carrier as agents or _ ice .as to quarantine we or re nations. e s ipper s t ecarriers mt ess ronr any expense the ma incur or dams es the ma be re u' ed to , b ‘7a! the rntroductron _ the prope‘rt cover by this contract into an nicefind the quarantine laws or regulations in ellect at such place. Y y I S y V q H ‘ ‘ pry y reasonYb
aro- lor detention, low-or

2. a) Nocarrr‘er rs Tend to transport sard property y an

2 9‘"’3
L I"? loom-once marsAND commits, at Mbiscuit” ol all or anyubvl the propert herein described shall be liable lcrr any loss thereol or damage theroto crudelay caused by the Act ol Grim: prlb ic enemy, the authorltv7 fl , . . . _ ay caused bylir'poccurring alte‘rthe err ‘ration olslawlully on hie (such lrce trrne to computed as therein vrded after notice ol the arnval theprop‘e’ y at destination or at rhcport or export (il intendedgr export)r pl‘cgmenl ol the property for dellvc ., destination, or ten er ol de ivcry ol the property to the rty eritit to receive it, has been made. - Except inicase dlin'egligence

or or countryor lerry and the burden to prove lreedom from such negligence shall be on the carrier or party in possession.e property may be discharged at risk and pense ol owners into quarantine depot or elsewhere, as required by quarantine regulations or authorities, or lor the carrlcr‘iidiipauhi‘i“'5 ruditfient, and in any ”fill an cgmgr‘gygsponsibriity shall cease when property is so discharged, or property may be returned by carrier at o ner's expense to shipping point,.'rantineTexpenses at whatever nature or kind'u n or in respect to propen shall be borne by the owners ol'the provsrty or be a lien thereon. e carrier shall not be liable tor. .if; done by quarantine rcgu ations or authorities even though the same may have been done b carrier's ollicers, agents, or employees, ‘ 'fl ‘ ‘ ereo . No carrier shall be liable, exceptrin'case ol negligence, lor any mista cor, inaccuracy in any inlorrnation lur- i"?
cular schedule, tram, vehicle or vessel, or in time lor any particular marlret or otherwise than with reasonable dispatch. Every carrierx ‘ :R I' drallnavc the rr t rn'oase‘i‘olcphysttal necessity to lorward said property y"hy carrier or route between the point ol shipmentarvd the point of destination. In all cases not prohibited b law where a lov‘versalue than «tut value hasbeen represented in writing by the'ihipper or f en a sad upon in writing as the released ‘value of the property as determined by the classification ortarills ubon which c rate is

th,

. € "95 carriers water .protectionolllr’n‘rtcd

' or out 0‘ the'ejuttornary route, to tomasrr'd be lowedfl'oib'eneler, tranyrhip, ordoclrin and repairs. Except in case, n

, such lower value plus lrerght charges il paid shall be the maximum am to e recovered, whether or not such loss or damage occurs lrorn'negllgence. , .(b) As a condition precedent to‘aecovery, claims must be filed in run ' with the receiving or delivering carrier, or carrier issuin iris bill ol ladirrg, or carrier on whosel Mthéloss, damage, iniury or delayor carrier repossession ol'theipropcrty when the loss, damage, iniujy“ or delay occurredl within nine months after delivery of e property (or, in the case or! export ml ‘occurredat port ol errport) or, rn—case;ol lulure to malrc delivery, that ,thrn nine rn alter a reasonablrorn the day when notice in Writrghis giv’en by the carrier to e claimant the carrier has disallowed the claim or any part or parts thereof specified in the notice. Where claims are not liled or suits are notrottituted thereon rn accord-“rice ' ,I".Sc) Any carriel or party liable on account loss at or dam e to an ol said property shethe I not avoid thezpolic'les or contracts ol insurance: PROV! Elm-filletSoc. 3. Except whocotton Iinters is to be transport,0- unavoidable deb? in procpromptly unloaded), ethereaeubrect to a ien lor e evator cSoc. 4. (a) Property.arrival ‘ol the prop at des

res
ur n9delivered a ’ placed with other grain ol the semikind and grade without respect to ownership (and prompt not-cc therye: in ition to al other _ rges ereun er: . 1 _ . . .not removcdvby the party entitled to receive it )rlthin the lree time (if any) allowed by tarilts, lawlully on file (such lree time to be computed as therein provided) altcr‘no‘tice ol the

_ _ ic, within nine months alter delivery .' c time for delivery has elapsed; and suits shall be tnstituted against any carrier only within two years and one day "the loregoing rovisions,,no carrier heiernr‘der shall be liable and such claims will not be paid. . 7 3 rll have the lull benefit of any insurance that may have been ellectad upon or onaocount of said property, so fe'r ea ' rthe carrier reimburse the claimant lor the premium paid thereon. ' ' 'service is required as the result ol carrier's-negligence, all roperty shall be subject to necessary cooperage and ballrrg at owner's cost. Eadr carrier over where route ebtton or V‘ed ere ndcr shall have the privile e, at its 0 ost and rislr, com ressing the same lot greater convenience in handling or lorwardin , and shall not be held res onsible lot deviation 1".. my" . . 1: 9 , 9\-‘h 'é'brnpression. rarn ln ulls consign to a point where ere is a rei road, public or licensed elevator, mogunlcss otherwise express'lylnoted herein, and tllen’ll‘rt is not ~ ‘' shall be given to the consignor), and il so delivered shall be
rnation oratthe port ol export (il intended lor rt has been duly sent or given, and alter placement ol the property lor delivery at destination has been rna e or‘pro‘ ‘ It not,v may“, at time te er’ol delivery-pl the property to the partyzentitled lo ive lt has been made, may be kept in vessel, vehicle, car, depot, warehouse or place ol business ol the carrier, su iect tpptlseytarill"charge lor storage a to carrier's responsibility as warehousernair, onl ‘y or at the option of the carrier, may be removed to and stored in a public or licensed warehouse at the point ol delivery orother available“pornt, or ll no such mhouse la available}! faint ol delrverkar at other available point, then in other available storage lacility, at the cost ol the owner, and there held without liability on the pallfil escamer,and sub] awlul charges,lot to a lien‘l r all lrei ht and other , 3o' ‘suclr‘ goods in warehpause ihall b‘cmiled’to the address given lor delivery and mailed to any other address given on the bill at lading lor notification, showing the were““135 ect to the incision; at this paragra ‘ ,ere

,uding a reasonable charge lor storage. In the event consignee cannot be lound at address ven lor delivewkzhuen in_that event, notice ol the placingseinwhich such property has been,h. . .nonperisbafile property eyrnich has been transported to destination hereunder is related by consignee or the perm entitled to receive it upon tender ol delivery or said consi nee or on :entitledYto recelva it lailsvto receive oi claim it within IS days alter notice ol arrival shall have been duly sent or given, the carrier ma. “Him ‘
if

dl 45name ol the rl Id be fiml'and‘ e time and place ol'sale once a week for two successive weelrs, in a newspaper oi genera circulation at the place ol sa(transmit). n3?“ Y
~la
propert whrchha

die same at public auction to the highest bidder, at'such p ace as may desig-. the temloll’tl?:illholfi. c'airiec dull have first mailed, sent, or given to the consignol notice that the property has been refused ot' remains unclaimed, as the' cars“may be, and that it will be subject to saleition be not arranged tor, and shall have published notice containing a description of the roperty, the name ol the party to okconsignedfl or, ll skipped order notilg:e or nea place vr are we _ newspaper is pu30 days _ I have elapsed belore publication ol notice ol sale alter said notice that the property was refused or remains unclaimed was mailed, sent or given.s been transported ereunder to destination is relused by consignee or party entitled to receive rt, or said consign.“ or party entilled to receive it shall fall to recerve» Where perishable ,lt Foggy, the carrier'mypig liar/ill alien, to prevent deterioration or lurther deterioration sell the same to the best advantage at private or public sales PR VIDEO. That it time serves lor notification to the;WWor mt!“ the up?» a. e many or the lailuratb receive it and request for disposition ol the property, such notification shall be given, in such manner as the exercise ol due diligencegequiru,Id.) ro rty is sold
, o sell the propertyit

toldhereunder
atta to andgull-trailzmra attach.“

an the eroded" orbilldffi lor in the two firasraohs last Wading ts not W?" h l‘ '9‘“ ll” "W"! contained ‘0 fl”""3th the" be Construcd to abridgezthe right of the carrier: at itsnces and ln‘jsuch manner as may be authorised y aw.r rcumsta , , V .Theproce ol any sale'made, d thi section sh ll be appl‘ed by the carrier to the payment ‘ol height, demurrage iterage and any-otherl wl l cha ndtlr ' l etl , d ‘ , .rule arldblhernacescfiy‘ expehse and dinghy?” alrdanathtainlng the prdperty, it proper care ol same requires special “pence, endlslsouldthere be‘a b‘llance'sil‘slrall-b: 132.3. . n ca . "mam.“the owner “{th property
when receivid'lrorn of'd‘eli'ier- Praia” darlllredtootalrenlromaatatlon wharflandl brother aceatvdrlchtherelano dad a ntadlrelht entehallbeentil trlslr ‘ “ , -Moran Algdedintocalnnl ceLoa'v'c" ,a',exc‘ptirilc‘:se errant?" "1 L‘W "cal: $0.3. mug". my, olewnetalterunloaded hora m’v'h'd“ °'r's negligence, , landings, or other places, shall be at ”$9” rislr until theGrey are dwflrom locomotive or train or until loaded into and unloaded trons vessels, or il property is transported in motor vehicle milers‘ oi semi-trail ' cuntil such trailersancoasting? scent ls not'icgir y ro’lliil'fifiiadetached‘lrom 'ts \Vh a cent 's d' ected to load ~o del‘ ' ot chi l ‘ ’, 'altar unludirtgtzldfllvery, “me“ thatb'l lha 2;”.er. un l was property bansported by to or v c e at a particular location are consignee orNo carrier’hereunder will? or be liable in pny w’a lor any documents, specie, or tor any articles ol extraordinary value not specifically rated In the published classification or tarilfs unlus r9,, .special agreement to do so and a stipulate va ue ol the articles are en erred, ,ey . It, ‘- soc.’ 6. rt whcth ' ‘ ‘ lor enlsh' 'n losias‘or erosngoodswlthornprevlouslllwrlttendisclosuretodrecuriardthl ll , "agarnrt all Mariam cya'used b.r ”map. .9 " l I”. 9.35 bevwlnbgl‘esd at owner‘s'rislr and expense Jam,“ without compensation e ' nature, the “$0,510“! and “‘9'.” u" “m" .1 isuch eds, a c floods . , r r7. The owner or cons'iygn'ee ll pay the‘r‘lre and average, it any, end all other lawlul charges accruing on sci property, buta‘errceptwinstances where-it may lcwlully bgafihofied to do sciorIs ano «filer shall deliv “or relinquish ssauion at des nation ol the property covered by this bill ol ladingmil all tarill rates and char been id. The consign shall be liaye‘lor the lrersht ‘ea ereonand all other lavrlul rrgea, except, ‘ t it the consignor stipulates, by si’g‘nature in the space provi or purpose on the lace ol 3n bill at ladiir that t carrier shall not make de'livery without requ' '_

hasl sagr'5"”clinic?
enamea address e ntlona chars the coral has; I en to the ca er erroneous intonation as to whoat , ollllez'rrler Wirina'tzr‘mjélvfi'rrefi theWor guarantee d the charges. ll upon inspection it is ascertained that the articles shipped are not those described rrr thois bie a .l, a y r .

the carrier corrtraryvto s stipulation s It me a delivery without requiring such payment, the consi or except as reinclter providedr shall not be liable lor"suchl a. rWMb'Amn- orcons‘rrortodeliversaldpro rtytoaconsineeotha n ire or - , r n‘ "hll r. is n r ,bagponz'lion ol said W'y'ond $03323“ against him at a: time at delivseryulor which he I: odrtprvllse lica‘bllzlfnw‘llichur‘nayame "Rafi; bzosuetfi‘éa my. gar?!e ces 159. int. it the co ‘s'igrree (a) is anagerrtorrly and no beneficia t e in said property,and(b) prior to de very ol sald property has notified the delivering carrier in writing a lact ol soa .and absence bl beneficial till ' . . ina bil ‘" ‘ be all: owner sci 1 en , In such cases the shrpcer or consr nor, or, In the case of a parent so reconsl ned'or diverted, the beneficial owner shall be liable lor such a dio‘e
shipment «consigned or diverted to a pornt other than that specified In the ori ol leding, has also notified 'the delivering carrier in with ’6!j and, indthe'oate ole beneficia owner ls, such consignee shall himsell be iable tor such additional charges. N thin hereinnhall limit the' fl ol lading, the height ‘,1, ,- .0' must b! ' fl ‘ c — » . .Scab. lr'rrrrlilrorlsd . ' .4 ill?! thaslrpper,orhls gent,lnedrangeorrnsubstltvtlonlo oth s'norua a. shipper'sl n r n r blllolld' .r‘ ’tlr ‘0' value or otherwise; 61' electionm' 20:; my or bi fdlfiding llability, inorlin oooneotlon with such prior bill of la'dlr'lsrllr'alllbe considagled: part ol lhis’blll roe' Magma, .; 51 ih'e'lgsm.';fif 3:3,: 9,tarede In or in con 'on with this bill ol ladlng. l. Soc. 9. ( I ‘ll or an , said pro ledarr'iediby water over an part ol said route, such water carriage shall be perlormed subbed to all the terms and provisions ol, d "id, _& - -;, rwranmrrca'lmaistrl“ worm " ‘" ' do 7.9””Star sacco ing,'5 ‘ ed F 13ta93,and¢nt'rlad"A ctrelati toth na' ti olvcssels " dot rh t olth 'i.gtlre 3.32::cohlairledulrlythis bill at Iadlng nlot inconslst‘ent thereflrsvith or'witllI traction. ' my .0 o a ‘9 m e ”inMtl' bil’t , a | ‘ K .“I. d lb No “lectuo'lhrlchv ruler shall b: lia'blegany'loueor damage resulting lrorn any fire happening to or on board the vessel, or irons aeplorion. bunting ol boilers or breakage of shells,galérecaused by

as an ll'tll:sowner slrall grethercisod clue diligefik melting titelvusel‘ln all respects unworthy andproperly manned equippadand supplied, no such carrier shall be tract. lot any loss or damage resultingbr- «latent ‘navigation, or‘ (romthe peril! ol the lalrer, seas,‘o_riotlrer' waters,dents 'prol elects in hull, machinery, or appurtenances whether entitlingI prior to, atthe time ol, or alter “'li'll’b‘l' ' collision, strandin "or other ecol-.ol the ' ' , whrn for an rum it is newrv rnv curving any or a l ol the proper! here'n desc ‘bed she at lrbe' r II r it , 'MM” my“, field". 1° '0“! "Id dim.'93 90°65,“ any time to assist vessels'lnifdlstress'to derrra"Ite lor the purpose still; r3.amrrpp:pworm lbnr,' , igence ”dreamer shall not be r nsible lor any loss or erty i it be necessary or is us to carry the same upon ' cclt. ' ' .""9. .Generachveregc shall bc'paya e accordir’rjlo the Yum-Antwerp ules of 1924, Sections 1 to t5, inclusive, and Sections 17 to! inclusive, and as to matters not covered thereby ordin to theNew York. ll the ormn‘slsa have exercised due diligence to make the vessel in all respects seaworthy and pro erly manned, equipped and supplied, it is hereby agre that in“case 05 dangevdrrrrage or disaster tailing. rn laurtsorie‘rron in navigatiorr. or in the mMSC’M’J °l the twirl. or from any latent or other, an: in the "”db her machinery pr appurtenances, or'élrom :2“. 'gr - err;
laws and us‘agei'e ol the artfl . , IJ .fi. , themm’ ' "I m! .“a. my. Shellfiflefllfll‘fi ' y salvage and any special cha es incurred in r oi the cargo, and shall contribute with the chi wner in general average to epayrnent-ol an];condenser and/or owners pt 4a general ragesacrifices. losses or capenses

ol shrprnenhérjt the beginning of the voyage (provided the latent orother defects or the rinse-worthiness was not discovara le by the clercltlol due dili enpeb'thc sh
lure trnay be made or incurred lor common ban onto relieve the adventure lrom any common pei(I) lithe proper! is being tried dcr a will which provides that any carrier or'omierr party thus“: the" be liable lor loss horn perils ol the sea, «iii as to such carrier or centers the'prorlsions a thissection shall'be modili intsee. to. Anon can of rosafifigmmU w

,...

ICCs “ t 'a "to th' ect’onilla“"' "mafiaemaéfjl. elm. indria‘bill ol lading which nut beA "onto :e ble accordino to it: odd‘uta'l We. ,MAbramsarm
9e wrt the taril isi'ons, which shall be re arded an incorporated into the conditions at this bill at lading. ,. 7 ,ll nub. construed as incl ing lighterage in or across rivers, harbors, or lakes, when pedormed by or on behalf of carriers other than wala'e.‘mmummwumamdmmmmwawswbewaasbaad’ . .. '- 1' 7'r,i— ‘ x
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May A, 1973

Mr. J. M. Meaaley, Manager
Basic Qatariala Resaarch
The American Tobacce Company
Dept. of Research and Davelapmant
P. 0. Box 799
fiepewall, Virginia 23860

flea: Marghallt

Ra: Naeting to Biacuss ?01yphanol Ccntent w Freama
Drying Study, BfiE 12%

Many thanka for your letter af April 3Q, May 12 is a
suitable date fer Br. Keller and me; tharefore, we will glam
t0 gee yam in Richmand around 9:89 a. m. of tha 12th. we will‘
plan to leave Richmoné araund moan.

With kindest ragarés.

Sincerely yburg,

.2 r7</ 77'
William B. Johnéfin
Profasaor

WRJ/pf

cc: Er. K. R. Kallar



DEPARTMENT OF RESEARCH AND DEVELOPMENT

P. 0. BOX 799
HOPEWELL,VIRGINIA 23860

April 30, 1970

Dr. William H. Johnson
Department of Biological and
Agricultural Engineering

North Carolina State University
Box 5906
Raleigh, North Carolina 27607

Dear Bill:

Polyphenol Content—Freeze Drying Study, RAE—126

We have your letter of April 24, 1970, in which you propose a visit
by yourself and Dr. Keller for the purpose of discussing cited
project. Any of the proposed dates is suitable and I suggest that
you and Dr. Keller plan to come up on May 12th.

We shall look forward to seeing you.

Sincerely,

W
J. M. Moseley, Manager

JMM:jl Basic Materials Research

cc: Dr. Kenneth R. Keller



April 2a, 1§70

Mr. J. H. Mcsalay, Manager
Bafiic fiateriglg Resaarch
Qapartmenc 9f Raaaarch and QaV$lapmant
Tha Amaricaa Tahacco Company
P. 0.‘Bex 79?
Hapawell, Virginia 33569

fie:- Fclyphenel Santanthreaze flryiag Stufiy, BAE 125

fiear fiarfihallz

Thia is to aaknawlafiga tacaipt 0f yam: letter of April 9? 1§7Q,
aaé to indicafie that we have tecaivefi tha threeg SGwlb long of tabacce.
l hava placaé the three lots in our atoraga ream at 55°?a where they
will b& kept until aux expanfiad freaze firying fipfiratian i8 andfirway.
fiapefully, we can be in a pusitian to begin procagaing by July'l.

In the maantimag I feal {hat it may ha helyful to maet and di$cugs
.grocaéures and plans for procasging. We also have a sufficiant
quantity of tobacca to enabla preparatian cf perfiaga a caupla cf
bland$g and shoulfi fiifiauas this paint. Dr. Kaila: and I wuuld like,
if possibla, to viait you flaring tha week of flay lfl. Either of the
dates fiay 12, 13, at 14 would ha suitabla. if sue ef thaae daya ia
agraaable with yaur fichefiula, plaaae let us know a3 gnon aa pcasible
aad we will arrange ta firiva my.

Yaur eccparatian in thifi yroject 13 greatly appreciatad.

With beg: ragfirds.

Sincarely yoursw

WWW
William 3. Johnfibfi

eww

?rafaaser

WHJ/Ff

cc: Er. K. K. Keller



giggic)¢éneazéxzmvcj€%fiieza}x€g;:gxzaugpa

DEPARTMENT OF RESEARCH AND DEVELOPMENT

F’. 0. BOX 799
HOPEWELL,VIF\’GINIA 23860

April 9, 1970

Dr. W. H. Johnson
Department of Biological and
Agricultural Engineering

North Carolina State University
Box 5906
Raleigh, North Carolina 27607

Dear Dr. Johnson:

Polyphenol Content—Freeze Drying Study, BAE 126

We are shipping you today via Overnite Transportation Company 30 pounds
from each of three lots of tobacco from the above cited experiment, which
were identified in your letter of January 20, 1970. All three samples
were subjected to a period of accelerated aging in the strip form, sub—
sequently cut at approximately 32 cuts/inch, following which the moisture
was reduced to about 12—l/2%. According to the experimental plan which
accompanied your letter of October 15, 1969, we drew five-pound thief
samples from each of the three lots, prior to aging, for chemical analysis.
These are being held in a cold room at about 34°F pending your instructions.
The remainder of the cut tobacco will be stored at atmospheric conditions
pending your instructions. There was some loss during processing as
reflected in the following tabulation of weights.

Quantity Shipped Quantity Retained
to NCSU at AT Co.

Sample Description (pounds) gsééwé (pounds) Total

1 CK 3O .‘ ‘/0 90 120
2 HT 30 P /0 * 90 120
3 HTL 3O 23 ‘ 53

7>agécéaq efllQ
.scafiék §%fi%z

Sincerely,

\hd\aua—,)vo~1z____._.
J. M. Moseley, Manager

JMM:jl Basic Materials Research



EXPERIMENT TITLE: Polyphenol Content — Freeze Drying Studies, BAE 126, l969w70,

Introductioq

During 1967 and 1968, laboratory and field investigations were conducted

with omphasia on characterization of oxidativo browning in fluemourod tobacco.

Laboratory studies were aimed at evaluating effects of variety and-leaf

position on rate and extent of éiocoloration; whereas field curing studios

wage for the purpose of obtaining comparative chemical and smoke evaluation

for control vs heat treated motorials. Of particular interest was the result

that polyphanols may be reduced up to 85% when oxidativo browning occurs

under optimal conditions. Furthermore, there was indication of slight roduc~

tion in nicotine levels.

Along separate lines, research in freeze drying had oomonstrated markeo

mofiification of physical structure to provide filling capacity increasoa up

to 100% or greater.

Both of the above reooarch findingo implied potential means for modifying

smoke chemistry or smoke characteriotics of intorest to the tobacco industry.

In the first oaso, it was considered that the heat ttoatmont alone.onables

opportunity for evaluating the effect of oithor polyphonolo or polymerized

pigment on smoke phenol formation or other omoko constituento. With rospect

,to freeze drying, modification of physical structure was considered important

in modifying the nature of combustion and levol of combustion products. TPM,

in particular, should be reduced somewhat proportionately with reduction of

tohacco oer cigarette.



II. ijgativaa

III.

1. To atudy thg effects af tharmal mo&1fication 0f laaf canaticuents
in ¢0m%inatian.with physical structura ehanges with {ragga drying.

2. To avaluate, as gamplfitaly as poaaible, preduct charactariatics
an basig 0f chemical analysea of fiurgé tabaceo, manufactuxing ¢haracterisun$, 1
smoke panal evaluatiemg, and smoka chumistry.

Frocaéura

A. Praductiaa 5f Tabaceo w webaccc (G 3193 1.5 acraa) was grawn at aha
foerd Tabacca Eaaaarch Station during 1969 under narmal aultural yrficticas
incluéing flflw30 fer auckar control and with irrigation ax requiraé.
B. Curing and Heat Traatmemfi fur Whermal fiafiifiieationamw Tabacce waa
harV@stad at weekly ifitérvalfi ta praviée 6 cares. At harvast tha tofimccw
wa$ ranéamizaé ané strung an aticka t3 previfla thteé main traatmenfig ha fellows;

1‘ Check (CK) w normally yel;awad aaé firiafi by conventianal fluam
maxing ach&fia1e.

2” Raat traanaé in curing chambfir (fl?) w narmally yallmwadg haat
C‘traatad in chamber failawing camglatian of yalluwing, névmal dryiag
as in (1) abava.

3v} fiaat treatmfint in laboratary (RTL) M normally yellowaég hfiat
treatment mafia: infrareé, narmal érying as in (1) abavg.

All nakacco wag yallcwafi in tha éama eating barn. Than tabaccos raceivfiag
heat traatment were eroQéa, given heat traatmants, and ratmrnaé t0 the
fiafia harm far drying. This aaguraé that heat traatmant wag aha anly variabla
impaaad an aha materials.



hefera

3

Baa: tr¢atmant inAghamhar wag aanduetaa within abeuc 1 1/2 hours.

‘Eobacce was yiacad an two tiers within a amall compartmant bulk carat.
The ahamher wafi claaafi tightly ané temparaturfi afivanaeé within abaut 36m§fl
minutaa to l?fi’F far affective ”triggaring“ 6f cxidativa brawning. The
venta wera than 0penadgaa§ the tobfieco aaolad to neat ambiant éhen remavafi\
and replaaed in tha main curing unit.

Kean traatmanfi in;;ahnracory canaiatafi 0f £1r$t targeting leavaa by
iameraiug petia1a$ in watar, than anhmittiug laavaa £0 a audden infraraéf_
heat traatmaat far 26 samenés suffieiant t0 élevata laaf temp¢tatura ta ‘
1?0”F. $ha raautimn wag ccmglata within 39 minuteg at raam tamgaratura.
C. Poatwfiuring Handliqg 9f Tahanaa w Tahaaca far aach treatmeat wag
campasited avar priminga an& blandad tagatfiar 30 form a homaganeous aamplfi.
Samplaa wate bald in aalé $t0$$3$ fram Saptambar M Eacembar* 1969. 3amyle$
wera radriadg aeparating lamina frcm midriba. Fallowing raéry§ag, samylaa
wata submittefi ta acceleraaad aging thefi shreééad inta cigaratta rag by a
agapetaging mamyany.

E. Fréézé firyigg_g£ Cured Tobacco Shreéa w A portian of @ach af th$ three
samglgg have %e$n returnad to tha laboratjfy igt fraaze érying, to affact
changfi in yhysimal atructura. Fivewgaunfi thief aamples ara béing helé in
$016 atoraga fiat chamical analyaas, with evaluations an ihfisa lags ta rmgtegent

figigg anaiysea. Tabacca to he fraaza firiad will be hanéleé in finch
faahian a$ ca minimize braakage of shreds. Premconfiitioning before fraaza
érying may ha fiaund naceasary. Tabacco will be placad into trayg to form



4

mate of approximately 1/2winch thickness. Automatic turgor conditioning

equipment will be used to establish a water/solids ratio of about 4 to

4.25/1. Rapid freezing will precede placement of trays into tho freeze

dryer. Freeze drying will follow standard schedules of platen temperature

vs time with expected cycle time of 12~14 hours in our laboratory unit.

Following drying, samples will be conditioned to 13~lSZ moisture for safe

handling an& than sailed in 6 mil plastic bags. Samples will be held at

cold storageountil oubmitted for manufacyuring of experimental cigarettes.

E. Manufacture of Experimental Cigarettes w Eight types of experimental

cigarettes are planned as follows:

1. Check (6K)
2. fibeok, freeze dried (CKFD)
3. Blond A, CK plus CKFB, 70%:302 by weight
4. Heat treated (HT)
5. Heat treated, freeze dried (HTFB)
6. Blend 8, HT plus ETFD, 70%:30X by weight
7. Boat treated in laboratory (ETL)
8." Heat treated in laboratory, freeze dried (HTLFD)

IV. Analxseo

A. Chomical Analyses of Tobacco Before (3) and After (6) Aging

Constitueggg 1 Laboratory for Analyois

Organic Acids
Total Volatile Acids W
o~ém1fifi Nitrogen
Water Soluble Acids
Total Volatile Bases American
Nicotine ‘ American
TVB - Nicotine American
Sugars (beforo and after inversion) 73¢.cfim6 (Luggaa
pH
Individual Alkaloids Tob. Lab. (Weeks)
?olyphonolo (total) ;Tob+—Lab. (Weeks)
Ind. Amino Acids
Ash mean?
Calcium [9 $3”
Other



C.

Physical Progertias

Item Laboratory for Analysis

Pressure Drop ’” /[vwa¢ca4\ (3)
Circumference gynfl¢¢c¢fl, (?)
Firmness fl . ,flu¢ocuaw (?)
Color F. /4 w -o¢dv(?\
Filling Fewer
Moisture Equilibrium
Other

Smoke Panel Tests

Pairad analyseg are propased to obtain inferances for which is milder,
which has batter taste, and whixh is preferred. Aéditional comments on
smoking characteristics will be helpful.

fvae (:D.

1%

MWWAroma Tests
0Aroma tests are pgiposed to abtain ratinga on volume and quality.

Smoke Analzsis

Constituentg Laboratory for Analysis

Nicotine
wai
Total Vapor Phase (Afirolein, Aldehydes)
Total Phenols
Individual Phenolg
flydrogen Cyanide
Carbon Monoxide
Others
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Jinnnxy 20. 1970

Eur. J. M. Hauler. manger
Basia Hittti‘lfl Resaareh ‘
nupartmunm at Ranaarah and DavaIOpwgn:
Th. Anarican Tubac¢¢ Campany
P. O. Box-799
Hapauull, Virginia 23860

Dear Harshall:

I apprtaiata re¢utv£ug you: latter of January 16 with shipping
inazruskians for tha samplca gram aha expetinan: RAE 126, Polyphunnl
¢antnnt «‘3raaaa keying stuay. The samples are haing shipped today by
agent freight. and yau will note that: idanctfiicatian as follaws:

1 camwenttanally cured chuck (GK); unfldan ham Inhaled
39. I acknr 319 check, 260 1b are!» “1.. 162 1b.
nflfi '

2 Ban: trnatmnng in auxin; ahambar (HT)3 wmaden baa
labtlafl Ha. I Cakor 319 Traated, 267 1b. grass wt..
15! lb. nut ‘

3 - Eta: truanmant in Inbarntory (3T1): expat: cypc
papa! hag labeled HAE 126 31L, 151 lb. grona'wt..
110 1b. ant.

Sample: 1 and 2 hawm htan xaétied and stummmd and paakad at thant
12.6 parccnt unintuxa. fluupla 3, «blah is 3:111 in tho loaf farm.
W111 rkqatre lnharauary rwdrytas and Itanntug. An an hnd ditaustad
«guitar, 5 lb luau at aaah aumple (GK, 3m, and urn) ahauld b. takun
for chanienl analyse: prtat to aging, and tha tunatntng pertiont a¢¢ala~
tatad «and. than :hrdéded. I “maid susgcat that ycu.ab:ain the 5 1b
lots at an. apvr°9rtaae stag: find an «an confine Inter ragardins ahcntcal
anglyua: ta be couéanted at N. c. 3tata a: by «anpnny partiatpation.



Wu J« M», “08816?
January 20. 1910
$33: 2.

Fallawins thrudaiaa, puttianu of sank 1am will he freoaaudrted at
a. c. Ezuua. Yam will nan: that Wt htvw ingrained the quantity 9!
samples GK and at ta 163,1b GK and 151 1b ES. This will gtvu as
flwxibility with nutfiiwtnaa quantity to yraparu anpaziamntll atgaratteu

' af a hlund at GK-nnd curb. RT and EIFB, at saga ark»: combinatiun. a:
mug divanxu th£a £a¢nt afi‘gha axyartmantmi pragtmm an tha‘wmrk pragraanms.

With bust raunrdu.
31nmir¢1y yuurn,

William E. Jahauan
Praiagxax

wKJ/fin

fit: 9w. K. a; Kmltaw .
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abfigknéflgzgk/Uav
VIRGINIA BRANCHISSUING OFFICE

To Dr. W.H. Johnson April 9, 19 70
North Carolina State University
Raleigh, North Carolina

3 Lots (Approx 30 Lbs Each) Cut Tobacco Memo
Experimental

Experiment BAE 126

To: Dept. of Biological and Agricultural Engineering
Our FF 2 No. R—6
I F BX lOSLb
Via: Overnite Transportation—Prepaid

DEPT. OF RESEARCH AND DEVELOPMENT ACCOUNT



UNIFORM STRAIGHT BILL OF LADING- ORIGINAL—NOT NEGOTIABLE—DOMESTICRECEIVED, Subiect to the classifications and igrills in eifect on the date of issue of this Bill of Lading.
OVERNITE TRANSPORTATION COMPANY

MAIN OFFICE: RICHMOND, VA. APRIL 9, 1970
C°NS'GNEE F ii H JOHNSON, DEPARTMENT oFEEI‘ifi’BOEICAL AND AGRICULWME'ENGITEERHTE " ' figii ,,-.., ,,

’ Earth Garolina State University, RALEIGH, NORTH CAROLINA gflfigfigfifiifigfi
SH'PPER DEPT RESEARCH 8c DEVELOPMENTiTWE‘HB‘DRFEEEICAN TOBACCO CQQR'G'N SHIPPER'S NCFF 2 # R'- 6
A DIVISION OF AMERICAN BRANDS INC ENCN CHURCH ROAD, BERMUDA DISTRICT, CHESTER, VA

Route Vehicle Initials No.
C.O.D.charge % Shipper El i123: ' WE??? 5;,

Delivering Carrier to be paid by ConSIgnee [:1 33:13:? . . "$3 tig‘fiv‘if --No. Packages KIND OF PACKAGE, DESCRIPTION OF ARTICLES, SPECIAL MARKS, AND EXCEPTIONS *WeighllSubiocltoCorrection} am or not." cm Column '

XXX
1 F BX Unmanufactured Tobacco 105

DO NOT
WRITE IN

THIS SPACE

* It the shipment moves between two ports by a Carrier by water, the law requires that the bill at lading shall state whether it is Hcarrier's or shipper's weight."TE ~Where the rate is dependent on value, Shippers are required to state specifically in writing the agreed or declared value at the property.lhe agreed or detloled value at the property is hereby specifically stated by the shipper to be notexceeding perit Charges are to be prepaid, write or slump here, Subiect to Section 7 ol Conditions, it this ship- ."To be Prepaid." menl is to be delivered to the consignee without ‘ ollect On Dellveryrepaid Received ‘, recourse on the consignor, the consignor shall ’to o I in the re a merit oi the char es on the SW" the i°ll°Wi"° statement,DD V p p V g The carrier shall not make delivery of the shipment pith. lThis is to certiiy that the above articles are properly described by name am:l areChar es Advanced: property described hereon.9 out payment at freight and all other lawlul Charges, packed and marked and are in proper (onditionior transportation according to the,,“ regulations prescribed by the Interstate Commerce Commission,Agent or CashierJ lSignotu re 0t consionor.

the property described above, in apparent good order, except as noted and J“' of of r ' w ' , ‘ J '., J and J “ J as shown above which said company the word company beingunderstood throughout this contract as meaning any person or corporation in possession of the property under the contract agrees to carry to its usual place of delivery at said destination, if on its own railroad. water line,' utually agreed, as to each carrier of all or any of said property over all orareander shall be subject to all the J“‘ not ,. L'“ J by law, ‘ ‘Lhighway route or routes, or within the territoryoof its highway operations, otherwise to deliver to another carrier on the route to said destination. It Isany portion of said route to destination, and as to each party at any time interested in all or any of said groperty, that every service to be perfumeprinted or written, herein contained, including the conditions on back hereof. which are hereby agreed to y the shipper and accepted for himself a his asscgns.
DEPT. or RESEARCH a, DEVEWNT /‘/ e ”h, /1 /, // /

WWWrI—WLWM



l’C,

douche-r mars AND commons;
See. I. (a) The carrier or party in possession ol any ol the property herein described shall be liable as at common law lor any loss thereohor dame e thereto eec as. ‘ name a .(b) No carrier or party in possession pl all or any at the property herein described shall be liable for any loss thereol or damage thereto or.delay cauzed by I”; Act‘s: God, the pub ic enen‘r‘y, the unified”0' law, or the act or delbll ol the shrpper or owner or lot natural shrink! e. The carrier's liability shall be that ol warehouscman, only lor loss, damage or delay caused by lire occurring after the expiration ofthe lree tune (if any) allowed t; tor-lfs lawlully on hle (such lree time to e computed as therein provided) alter notice of the arrival of the property at estinr-Iion or at the port ‘ol expcrl (il intended lor elpohas been duly sent or invert; an alter placement ol the property lor delivery at destination, or tender ol delivery of the property to the party entitled to recei e it, has been imade.‘ xcept in case of negligengol the carrier or party It possession (and the burden to prove lreedpm lrorn such negligence shall be on the carrier or party in possession), the carrier or party n possession shall not be liable ldr loss, damage, ordelay ouqrryng whrle'the property is stopped and held In transit upon the request of the shipper, owner, or party, entitled to make such request, or resulting lens a delect 0t yin; in the propert , or '01: countrydamage to eotton, gear/m riots or strikes. Eacept in case ol canier's negligence, ,no carrier or party in possession ol all or any of the property herein described shall be liable lor‘delay caused by highway pbstruc.tron, why or imp; ble hzghway, or laclr ol capacity at any highway, bridge or lerry and the burden to prove freedom lrorn such negligence shall be on thr carrier or partyinpossessw . ‘ :(c) in case p quarantine the property may be discharged at rrslr and enpense ol owners into quarantine depot or elsewhere, as required by quarantine regulations or authorities, 0 . Imarrre s diga ’r' nearest available point rn carrier‘s iudgment, and in any such case carrier's responsibility shall cease when property is so discharged, or property may be let“ "ed by unit! it owner's eip se shipping p‘oi re"earnmg lrerght both‘w‘ays. , , uorantinc expenses ol whatever nature or lrind upon orjn respect to property shall be borne by the owners ol the property or be a lien thereo‘n.‘ The carrel shall" otfidliable lfl‘lloss or damage occasroned‘b lumigation or disinlectron or other acts required or dorie by quarantine regulations or authorities even though the same may have been done by carrier‘s'olficfisfiagents, msgeeiflno. lor detention, lossTor damage pl any‘lsind ‘ " by " o the No carrier shall be liable, except in case ol negligence, or any mistake d: inaccuracy in in atr n ‘u 4a p y by “he?

rri _W3:11

r ‘ t ereo .n shad by the carrier Its agents, or officers as to quarantine laws or regulations. The shipper shall hold the carriers harmless from any "More they may incur, or damages they may be requireo' the introduction ol the ptopert coiered by this contract into any place against tho Quarantine laws or regulations in ellect at such place. .. 2. (a) No carrier is und to transport said property by any particular schedule, train, vehicle or vessel, or in time for any particular marlret or otherwise than with seasonabl‘dls . flshall have the right unease or, physical necessity to lorward said property by any ca‘rrier or route between the point at shipment and the point ol destination. In all cases not prohibite Wesat... than actual value hasbeen represented in writing by the shipper or has been a‘ eed upon in writing as the released value ol the property as determined by the classification or tari s u hbthe ebased. such lower value plus lreight charges il pord shall be the niaxirnurn amount toi'e recovered, whether or not such loss or damage occurs lrorn negligence. . ‘ ‘_ 0' ‘As a condition precedent to recovery, claims must be filed in writing wit 1the receiving or delivering carrier, or carrier issuing this bill of lading, or rrier on whose line the los mogul inf“ or delayoccurred, or carrier in possa'ssion ol the property when the loss,- damage, injury or y occurred within nine months alter delivery of the property (or, in the 3 se pl export tralfic, within midhs alter “Newat po-t of carport) or, ini'case cl larlure to make delivery, then within nine months after a reasonable time for delivery has elapzed; and suits shall be instituted a sainst any carrier only-withip.3vo rs d“hour the day when notice in writing is given by the carrier to the claimant that the carrier has disallowed the claim or any part or parts thereof specified in the notice. Where'cloinis‘arem M‘s. IKE nrnstituted thereon rn accordance with the loregoing 'provisions, no carrier hereunder shall be- liable, and such claims will not be paid. . g. 9 _ ,c) Any union or party liable on- account o loss ol or damage to an ol said property shall have the lull benefit ol any insurance that may have been ellected upon or on account i perty, so larthrs shall not avoid the policies or contracts ol insurance; PROVIDED. hat the carrier reimburse the claimant for the premium paid thereon. J ‘ 4.1See. 3. Except where such service is required as the result ol carrier‘s negligence, all operty shall be subject to necessary cooperage and baling at ov ner’s cost. Each carrier 0 y cottoncotton lintrm is to be transported hereunder shall have the privile e, at its own cost and rislr, comfiressing the same lor greater convenience in handling or forwarding, and shall not be hel po l deviatifio- - J L' dela syin , ' “sue 7 ' rain in ullr consigned to 0 point where t ere is a railroad, public or licensed elevator, may (unless o'herwise expressly noted h , t il it is npromptly unloaded)h;e‘ there delivered and placed with other grain ol the same lrind and grade without respect to ownership (and prompt notice thereol shall'bc given to the consignor), and ’l s‘ H shall onsubject to a lien lor elevator charges in addition to all other charges hereunder. ’ ;. ' :' . - ‘. 4. (a) Property not removed by the party entitledtto receive it withinahe lree time (if any) allowed by tarills, lawfully on file (such lree time to bb computed as therei‘n provi ed) «Wee pl t"rival ol the property at destination or at the port of export (rlintended for expert) has been duly sent or given, and alter placement ol the property for dell cry at destination has be a , or p perty nreceived, at time tender ol'delivery of the property to the party entitled to receive it has been made, NY be kept in vessel, vehicle, car, depot, warehouse or place ol business at the c u r, subie the tarilf .xharge lor storage and to carrier's responsibility as warehousemn, only or at the. odtjbn ol the carrier, may be remand to and stored in a public or licensed warehouse at the point of “mi? ‘ available - )pornt, or if no such warehouse is 'available at point ol delivery or at other available point, then in other available storage facility, at the cost ol the owner, and here held witl'i‘out “agility th rt 0 the carrier, 3. r en'in ate , e eplacin ‘0’ such goods in warehouse shal be mailed to the address given lo- delivery and mailed to any other address given on the bill of lading lor notification, owing the warehousi in whic dig has bee: *plecedtétsb'ect to the provisions plethis para raph. ‘ 4 “ P
ere nonperishable property w ich has been transported to destination hereunder ls relused by consignee or the part entitled to receive it upon tinder ol delivery..or said first entitled is)“i i

Q

and sublet: to a lien lor all freight and other lawlul charges, including a reasonable charge lot storage. In the event consignee cannot be found at address xven lor delivery
to rescive ’it lalls to 'receivc; r claim it within 15 days alter notice ol arrival shall have been duly sent or given, the carrier may se l the same at public auction t the highest bidder, ‘at s' e desig- rrate it t e carrier: , r ' r ' ~, . 'ROVIDED. That the carrier shall have lirst mailed, sent. or given to the consignor notice that the property has been relused 0r remains unclaimed, ds the case may he, and th ect to saleundrr the terms ol the bill oldading it disposition be not arranged lor, and shall have published notice containing a description 9! the 'ropefly, the name ol the ’ rty to whom consigned, f shippe er notily, "the na no of the {6% be notrh'ed, and the time and place cl sale once a wool: for two successive weeks, in a newspaper ol general circulation at the place l sale or nearest place whmuch newspper is pub.' lubed. ,PRO . That 30 days shall have elapsed before fieblication ol notice ol sale alter said notice that the property vlas relcsed or remains unclairn d was mailed,se‘nt or giv . .(c Where perishable property which has been transported ereunder to destination is relused by consignee or party entitled to receive it, or said consig ee or party entitled to "give it shall lall to receive '' it y, the carrier may, in its‘ discretion, to prevent deterioration or lurther deterioration sell the same to the best advantage at private or public sale: PR V ED, That if time serves lor no tion to the~consign‘r’a'r or owner ol thledrelusalpl. the property or the failure to receive it and request lor disposition ol the property, such notification shall be given, in su manner as the Zé ercis'e ol due dili e requiremabelore e roperty is so . " . , , .a. ’ '~'(d) here the procedure provided for in the two paragraphs last preceding is not possible, it is agreed that nail-3:3 contained in said paragraphs shall bL construed to abridge the right ol rig-gamer at “If?8nylon to sell the property under such circumstances and in such manner as mav be authorised by raw. , , ‘ ,(e) lhe precaeds ol any sale made under this section shall be appli ad by the carrier to Ila vmcnt cl lreislrt, demurrage, storage, anti any other lawlu charges and the expense al notice, advenisemen’ ,ulIeJ and otl‘rer necessary expense and oil caring tor and maintaining the property, it proper are same requires special expense, and should there be a balance it shail be, paid to the owner of the propertyto em or. ‘ ~ . ’ ‘ r , ‘(l) l’ro arty destined id or talren [some station, whorl, landing or other place at vlhrch there is no regularly appointed lreight agent shall be entirely at risk pl Owner ‘altet'unload'ed from cars, vehicles or“gels or unti loaded into cars, vehicl‘es,_pr vessels, and, except in use ol carrier'snegligence, when received lrorn or delivered t to stations, wharls, landin ls,‘or other places,‘shall be at owner‘s risk until theears are attached to andratter they are e ed rom locomotive or train or until I e into and alter unloaded lrom vessels, or r property is transported in motor vehicle trailers onserni-rrailers r ch trailerso. semi-trailers are atuchedto ind alter the» are detached from power units lWhere a carrier is directed to unload or deliver pioperty transponed‘lby motor vehicle at a particular location ere consignee ormnsienfo's agenr is not regularly located e rislr alter unloadingyor delivery, shall be that ol the owner. ‘ - ' , 1 , ‘five. 5. .No canier hereunder will any or be liable in any wr- lor any documents, specie, or let any articles at entraord’inary value not specifically rated in thr published .classi“in agreement to do mind a stipulated va ue of the articles are en posed hereon. _ . , ,Sec; 0. Every party, whether principal or agent, shipping explosives or days erous goods, without previous full written disclosure tortlse carrier 0! their nature, shall be liable For and indemnify the canierosarnst all loss or damage caused by such-goods, and such oods may be warehousedSal owner's rislr and expense or destroyed without compensation. , , ;_ - ,, 80¢. 7. The owner or consignee shall pay the lreig and average, if any, and all other_lawlul charges accruing on said property; but, except in those rnllaiices whererit’mayt'lawluily be authorized to do so,’po carrier shall deliver pr relinquish posseraiorr at destination ol the property covered by this bill pl ladrng, until all tarill rates and char esgrereon' have been aid. The co’nsignor shall be liabie loythe lrerghtend all other lawlul cha'rges, 'except that it the consing stipulates,“by signature in the space provided lot t purpose on e lace of is. ill of lading that a carrier shallvnot‘malre delivery wi ' t requiringment ol such charges and the carrier contrary to such stipulation shall nu e delivery without requiring such payment, the consi or (except as here-halter pro-ided'rshall not be liable such charges.F‘OVIDED. That, where the carrier has been instructed by the shi per or consigrtor to deliver said on city to a consignee other I an the shipper 'or consrgnor, such consi neeshall not _ .eg y liable ortransportation char es in respect ol the transportation ol said property {beyond those billed against him at time at delivery lor which he is otherwise liable) which may be lound to b ue he oryéit'has been delivere to liim, it the consignee (a) is an agent only and has no benelicial title In said property, and (is) prior to deliveryrol said ertv has notih‘ ed the delivering ctrieéir‘rriting a Air lack-olfwh' ‘ting ol ,a

tion o riff's unless i

egency and absence'ol beneficial title, and, in the case ol a shipment reconsigned or diverted to arpornt other than ,that specified in the origina bill ol lading has also notified the z ivering earn; inthe "attend address of thé beneficial owner ol said property, and, in such cases the shipper or cons: nor, or, in the case ol a shipment so reconsi ned or divert d, the beneficial o rshall be llgblg "cs, 5,tional charges. ll the cursignu has given to the carrier‘ erroneous inlorrnation as to who the beneficia owner i., such consignee shall himsell be iable for such additional charges. I-Nothing herein’ s, ‘ll limfl rsi t of he canier ro mulre'ot time ol shipment the prepayment or guarantee ol the charges. ll upon inspection it is «counted that the ankles shipped are hot those pescrlbcd in this bill at lady-3‘ the her irges must be idu on the articies actually shippe ., , . . ,1 . , {a i ,
Soc. 8. Wit-is gill ol ladin islissuld on the order 9! the shipper, or his agent, in exchange or in substitution (or another bill of lading, the shipper‘s signature to the prior bill pl lading as to the mfg.”ol value or otherwise, or dulimhfi ob #5103- law or bill andins liability, in or in connection with such prior bill at lading, shall be considered apart at this Ibiil ol lading as lully a's it the same were ur‘rittert'mre in or in connection wit t is i in . r i . ~ _, r , . a , V _ ‘

Mods”. 9. (a) lie" orran rt ol said pipergglsrearrled bywater over an part ol sold route, such‘water carriage shall be perlormedrsubiect to all the terms and provisioned, and all the ’ puem'liability contained in, the Act ol e Cong ol the nlhdStatewproved on Fe ruary 13 1893, and entitled "An act relating to the navi alien of vessels, «Lg ' and pi other Statutes ol a“ Uni: . .g,“ ace? irfg
carriers b water the protection at limited iabilit , and to the c' itions contained in this bill of ladrns not rnconsistent therewith or with t is section. v . r " , ’ *
Ih d (bl No su'ch easier Ev water shall be liable lor any loss or damage resulting lrom any fire happening to or on boaro the vessel, or lrom explosion, bursting ol boilers or breakage el shalt}, on “"513’e esi n or ne ect sac. canier. . r _' ~ , ‘ ,

(3) ll tiresome: shall have exercised due diligen'ce ln malrin the vessel in all respects seaworthy and properly meow-d, equipped and supplied, inosuch canier shall be liable lor any loss da ge m *horn the perils pl the lakes, seas, or other waters, or om latent Selects in hull, machinery, or appurtenances whether existing prior to, at the time ol, or alter sailrn , or from collision, stranding, or other accy. 'dents ol navigation, orlrom prolongation ol the voyage , And, when lor anr reason it is necessary, any vessel carrying any or all of the propertymerein dmrirsed shal be at like? to call at any port or portvlpor out ol the customary'route, to tow and be towed, tetransler, trans-ship, or ighter, to load and discharge soodsat any time, to assist vessels in distress to devote lor the purpose saving ife or erty, and lo.decking and repairs. Except in case ol mgligence such carrier shall not be resRonsible lor any loss or damage to property if it be necessary or is usual to carry the same upon deck. -, _ E ,
(d) General Average shall be payable according to the York-Antwerp r ules ol l9”.4, Scdmns l to is, inclusive, and Sections 11 to 22, inclusive, anc as to matters not covered ther indg ,laws and usages»! thel’ort ol New Yodc. It the owners ' ‘ have exercised due diligence to mnlre the vessel in all respects seaworthy and properly manned, equipped andsupplied, it is reins; agree in(me ol danger, damageror disaster resulting from laultsinrre‘rrors in navigation, or in the management ol the vessel, or lrorn any latent or other dole'cts in the ves al he: mcchinery or ”appurtenances, (also 3worthiness, w ther eaisting at the time oLrhipnrent or it the beginning of the voyage (confided the latent or other delects or the unseaworthiness was not discoverable by the exercise ol due diligence), the shipper:consignee! an [or rwnen ol the was shall neverth ,1” ' y‘rtelvass and my special c r52: incurred In resort-rd the cargo, and shall contribute wi the sh- owner in general average to e payment ot any;sacrifices, two‘s». expenses of a general avenge nature ‘lmay be made or incurred lor the common benefit or _to relieve the adventure tron My common 9'" ,(e) It the propert is being carried under a tarill which provides that any carrier or carriers party thereto shall be. liable for loss lrorn perils ol the sea, th in as to such carrier or carriers th 1 in ct this”33°" its." be moddre in accordance with the tarill rp‘visions, which shall be regarded as incorpora ed into the conditions ol this bill at lading. ,. ,
(l) hetenn ”water carriage" in thi; section s I not be construed as inclu ing lighterage In or across rivers, harbors, or lres, when performed by 9’ on behalf pl carriers other than wateSec. 10. An alternlionLaddition, or erasure in‘lhis hill of ladinsMMlMwm”It 0““09mehum d “It CM at “It earner tuning this bill at lodilts, shall behis bill ol ladirfis’hallbe oulmce'a'ole according to its original tutor. , _‘ l . ,”“0“ aw. ‘ u “TWIN- MB‘ Emil“Wm . .

. .
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DEPARTMENT OF RESEARCH AND QEVELOPMENT

F’. 0. BOX 799
HOPEWELL,VIRGINIA23860

January 16, 1970

Dr. W. H. Johnson
Department of Agricultural Engineering
North Carolina State University
Raleigh, North Carolina 27607

Dear Bill:

I enjoyed being with you at College Park. Our trucking address
is

The American Tobacco Company
Department of Research and Development
Enon Church Road
Bermuda District
Chester, Virginia

The sooner you can ship the samples the better from our stand—
point as We have some other samples that we Wish to stem at the
same time.

Sincerely,

J. M. Moseley, Manager
JMszl Basic Materials Research



DEPARTMENT OF RESEARCH AND DEVELOPMENT

F’. 0. BOX 799
HOPEWELL,VIRGINIA 23860

October 21, 1969

Dr. William H. Johnson
Department of Biological and
Agricultural Engineering

Box 5906
North Carolina State University
Raleigh, North Carolina 27607

Dear Bill:

We have your letter of October 15, 1969, and enclosed experimental
plan for heat treatment and freeze—drying. We will be glad to
take care of the accelerated aging and shredding and may be able
to manufacture the cigarettes. I agree that it would be well to
increase the size of samples GK and CKFD possibly two—fold in order
to permit some flexibility in blending. The additional quantity
of tobacco would pose no problem with us.

With best wishes,

Sincerely,

M. Moseley, Manager
JMM:jl Materials Research



DEPARTMENT OF RESEARCH AND DEVELOPMENT

F’. 0. BOX 799
HOPEWELL,VIRGINIA 23860

October 21, 1969

Dr. William H. Johnson
Department of Biological and
Agricultural Engineering

Box 5906
North Carolina State University
Raleigh, North Carolina 27607

Dear Bill:

We have your letter of October 15, 1969, and enclosed experimental
plan for heat treatment and freeze-drying. We will be glad to
take care of the accelerated_aging and shredding and may be able
to manufacture the cigarettes. I agree that it would be well to
increase the size of samples CK and CKFD possibly two—fold in order
to permit some flexibility in blending. The additional quantity
of tobacco would pose no problem with us.

With best wishes,

Sincerely,

M. Moseley, Manager
JMszl Materials Research



October 15, 1969

Mr. J. M. Moseley, Mnnagar
Basic Materials Research
Department of Research and Develepment
The American Tobacen Company
P. 0. Box 799
Hegewell,V1rginia 23860

Dear Marshall:

As a fallow~uy ta our discussions during your recanc visit to
N. C. State University, I vauld like ta outline the experiment RAE 126,
Polyphenol Content-Freaze Drying Study, indicating our projected plans for
analysis and raqueattng consideration by American Tobacco Cowpany for
assistance in certain phases of the projeat.

The main abjectlve at this expirimant is to integrate the traaemants
of polyphenol reduction during curing (by heat treamment af yellowed tobacco)
and freezeudrylng of the cured tobacco to achieve a range of both chemical
and physical mndtficatians whic may be of particular interest.

During the sauna: at 1969, a l ll2nacre plot of 0319 tobacca was pro»
duced at Oxford far this study. At haxvuut, Chm tabacco was strung on
sticks with identification for three treatmants:

l. Conventianally cured check (OK)
2. Baa: treacmant in the curing chamber (HT)
3. Heat treatmant in the laboratory utiliaing infrared equipment

(3131-)

As pointcd out, the ban: traatmanta wera appll¢d to tobacco after completion
of the colaring phase of curing. For each treatment, the tobacco tram 6
priming: ha: been blended and placed in cold atorage far later grocessing
and evaluation. After redrying and shradding, a pantie» of‘eaeh treatment
will be frecsevdried (F3) to effact further quification.

Tha accampanytng diagram llluacratea thm experimental plan. I have
already made arrangements for commercial redrying and stemming of the main
samplas; only the HTL sample of 112 lb will require labaratory redrfitng and



Mr. J. M. Mbaaley. Mnnagnr
Octahtr 15, 1969
Page 3

stemming. By our d1scusotan, I would submit samplas of ex and HT to you
in tha strip form and the BIL lauple in the lac: term. Following redrying
of the uamylto, it is propotcd that 5 lb 19:: of CK; Hr. sud 32L be :akan
fiat ¢huuia¢1 unaiyaaa batorw aging, whoraln 80 1b lat: will b: aubmittad
ta gaggleratad using, than shraédaé. Thirty 1b: of High of that. 10%! will
ha traiaewdriad at N. 0. State, than oxpartucntal ¢1sarcuuau and; iron th¢
at: lass: GK. ctrn, HT. Eryn, urn, AND HTLlD. flh uuulé «vantuully 1£k¢ to
ahtnin thraugh an: N. 0. atlas university Tabanao flahatntery and intcreated
cabacca aampuniea analyses at the yroducts before aging and as preptrad for

_ aisatutte manufacturing. In addition an wanié hnpe to obtain «nah: puacl
evaluattunn cad flmoke analysaa.

In discuaatna the plan with Dr. Kaller, wt final that: may be an advantage
to thataautns thu size af samples GE and cm!» ta onahlc preparing capgrinl
anneal cigaraeuts at a Elana at frucnaodried cad ahuuk unaartal. tot,
exuapla, «a aauld blend 1/3 VD by «wish: with 2/3 CK. at tny tuttnble 33:19.
Thtu is a point uhiah «a gun éincuin turzhaz. Our concern in that aha 100%
Fr nafiarinl guy ha rathar extreme in canny of umoku puma! interpratatians.

x appraalata your inuarast and consideration to: cooperating in chit
reaearah and look tatwurd to hunting tram yak. ‘

Sinaarely yaura,

{fig}?
William H. Johnaon
?ra£el§et

UfiJlth

ca: Dr. K. a. Enllar

_...A A". . . ‘ .....‘.A _ d... .4>‘.-‘K‘a§»m,vlul1\wwwou+un “V“..wmm
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NORTH CAROLINA STATE UNIVERSITY AT RALEIGH
SCHOOL OF AGRICULTURE AND LIFE SCIENCES

DEPARTMENT OF BIOLOGICAL AND AGRICULTURAL ENGINEERING
Box 5906 ZIP 27607

December 16, 1971

Mr. firay M. Broaddus
1161 H. fiard Street
Richmond, Virginia 23225

Dear Mr. Broaddua:

I appraniata very mush reeaiving your kind invitatian to ateand tha get~
tfigethar Ear Marshall Moselay on Deeembar 20, but regrat that it will be im~
possible for me to aEthé bacanae of pxior engagemanta.

E Rumba: of tha man hare a: R. C. state ara planning to go and I do wish
it were poasibla far ma to gain them in racognfitiun of Marahall and hia many
ceatributions to the tobacco industry. I have knawn Earnhall fer a number of
yeara and hava valuaé highly his friendship and his fine canparative assistaaca
with raspacc to the Univaraity's tobacco researah pregtam.

Please Extend my beat wiahes ta “308a" and ragrets for being unable t0
attand the getwtogeeher.

Sincerely yours,

William 3. Jahnman
Prafeaaor

WBJ/pt

THE. I}?-J!\is’éi%.$1’l"¥ 0}: RQR/IH (IL/mmtmxx, ‘v‘w’iliézn'n l-‘Iinizi: 3"».‘méiiam‘ u’“£'}s’}:l§::;i‘i‘§t=5: NAMES: ("arr”m Mam ("iniz-nr’fzsr-‘z‘y (If Ral'e'igfx} {326 University of
N01 Jih (Irmiflina a: (Shape/f Hifi, If“? {Fr'zéLuf/‘ixfiiy {If ("$433713 (Jan’zjiierI-l (If U-?“rsi'ffi’lfi{30:17. sum If ,, {3'31unvtsz‘fy (2f I‘MI'lr’t (Carolina at Charlotte.,\fi



As you no doubt know Mr. John Marshall Moseley retires at the end of
this year.

‘Several of us who have worked with ”Mose” over the years are plannm
ing a get together for him on December 20, 1971 as follows:

”The Bull Pen”
Buford Rd. at Midlothian Turnpike

Richmond,.Virginia

‘Social Hour 6230 p.m.
(Cash Bar $0.75/drink)

Buffet Dinner
($4.00/ person)

We hope you will be able to attend.

.RSVP

Gray M. Broaddus
1101 W. 43rd Street

. Richmond, Virginia 23225

14703—232-4647

Directions: Driving north 0n interstate 95 exit at 6, Chippenham Parkway“
There is only one direction you can take at this point. Keep
on Chippenham to Midlothian Turnpike (Route 60) » about 5

imiles. Take a left on Midlothian and go to Buford Road m
less than 1 mile. Turn right on Buford and The Bull Pen is
located just to your left.



May 7, 1968

Mr. J. M. Moselay, Diractar
Agricultural Raaearah
The Amarican Tobacco Csmpany
P. 0. Box 799
Hepewali, Virginia 23860

Dear Mr. Mmsaiayzv

I wauld lika to express appreciatian for yfiur caopetaaion in the
rathar axtanaiva evaluatiana 9f th$ Infirared Drying Expetimant 0f the
1966 army. Thia infarmatian is af real intereet and should serve an
add adéitiaual inaight as to th& reaponae af tobacca laaf undar dynamic
drying canditiena‘

Hith bag: r&gards¢

Sinceraiy yaurfiy

W. H. Jnhnaan
Assoc£ate Prgflessar

wfiJifim



DEPARTMENT OF RESEARCH AND DEVELOPMENT

xxxnxxxxxx
xxxxxxxxxxxmxxxxxx

P. O. Box 799
Hopewell, Virginia 23860

April 3, 1968

Dr. W. H. Johnson, Associate Professor
Department of Biological and Agricultural

Engineering
P. O. Box 5906
North Carolina State University
Raleigh, North Carolina 27607

Dear Dr. Johnson:

We have your letter of March 28, 1968 and enclosed line graphs,
showing the temperatures and humidity conditions during a
normal curing, for which we thank you.

Our tests on the tobaccos from the infrared experiments in the
1966 season are nearing completion and we should be in position
to report these results to you within the next two weeks.

With kind regards,

Sincerely,

JMM:jl sricultural Research



Afimwm“
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\ ,m_~k_flfl,/§aen mavingalong var

March 28, 1968

Mr. J; M. Mmseiey, bireetox
Agriaulturnl Rasaareh
Th6 American Tabacca Company
yo 9.. BC”: 799
fiapawell, Virgiaia 23860

fiaar Mr. Hoeeley:

Dr.Hassigr inéiaatad that you are inflammatad in a ling graph
shawing dz? buibanéWat buih temparatures chraughnuc a normal
fluamcuring cyula. I am enclasiug cn& schedule by Hanna (I did aha
crasswhatching) and a necend schedule which x hava us$d in program
anging atudiaa at Oxferd. ?arhapa ona of these will aarve your needa.

Since I am writing, I wnuld like t0 inquire as ta whather any
adéitianai.prograss hag Ewen made in tha evaluatians on tobacco
from aha infrared axp¢rimant (saa yaur latter nf Decembar 1, 1966).
Th& mark hare on high tamperatura responsa of fmliar materials has

% satisfactcrily and may relate ta findinga
in this particular study‘

With bfiat regards,

Sinceraly yours,

W. H. Johnson
Asaociate Prafessor

Enclaaurma



DEPARTMENT OF RESEARCH AND DEVELOPMENT

xxxnxxxxmx
fifikfifikfiXfiRfifiXfifi§f

P. 0. Box 799
Hopewell, Virginia 23860

March 25, 1968

Dr. Francis Hassler, Head
Department of Agricultural Engineering
North Carolina State University
Raleigh, North Carolina

Dear Dr. Hassler:

Several years ago, I obtained from your office a line graph
showing dry bulb and wet bulb temperatures throughout a
normal flue-curing cycle. I am unable to locate this graph
and wonder if it would be possible to supply me with another
or the data from which such a graph could be constructed.

Very truly yours,

M. Moseley, Director
JMM:jl icultural Research



January 6, 1967

Mr. J. M. Musalay, Director
Agfiieultural Research
Tha Amarican Tobacco Company
B. O. Bax 1500
Richmnnd, Virginia 23212

Dan: Mr. Mbsaley:

I was very plunged to wacaivg your 13:83: ofi Decembar 1 concerning
the exparflmant on infrarad drying. 0n Becamba: 9, I laft Calcutta for
Tokyo and spent 9 days in Japan visiting with tha Jsp n Mhnayaly Corporation
and campanies who are manufacturing bulk curing aquipmant. M3 stay in
Japnn_wus mast interesting aad anjaynbla and I was wmnzad it the conttaat
between India :0 Japan. I was highly imprefliad with 511 tha progreas
and nativity in Japan. stung I arrivaa bnak in nulaigh an Becamber 20
and than had Christmas holidays I difi nut use year letter until attliar
€13.13 mflk n.

Ycur_cammanta on tha color of the 35mples sataca with our ganaral
» obsarvationa af aha samglaa during eating. Luau bruuning (diacolorutian)
has baan hotld in tha higher tampanntura infxarad drying as camgarad to
the lawn: temperature, parhmps as a regult uf meta rspid desiccation and
possible stanza: enmymn innettvntian It the highut tamperature. It will
ha intaraating, with this in minfi, ta mate any aamparative aiffaranaaa
betwaan samples aftag accelarntad aging.

0n yaur pwfieadure, I think the pl¢ns as autlinad are curtainly very
tharough and cave: tha mnjar aspects which might reveal «my aignificant
affects. emitting curing Ra. 6 wavld‘appenr to be the enly way of assurv
ing a fair nppraianl since prhmings will be cambinad. Ybu mantionad
limiting all tests to curings 1 thtuugh 5. Yam might sla¢‘wiah to aonsidar
including priming 7. eagacialzy if youihaed aha additiannl unight in
sumplas (yam may have alraudy advanced too fit in your procadura to do
this). Other thnn this littla comment everything lacks fins and I hopa
the analyaas prava to be fruitful.

Baa: wishea for 1967.

sincarely ycurs,

H. H. Jahnsan
WHJ/fm Aaaaciata ?ro£asaor



DEPARTMENT OF RESEARCH AND DEVELOPMENT

F’. 0. BOX I500
RICHMOND, VIRGINIA 232l2
December 1, 1966

Dr. W. H. Johnson
Associate Professor
Department of Biological and
Agricultural Engineering

North Carolina State University
Box 5906
Raleigh, North Carolina 27607

Dear Dr. Johnson:

This has reference to the samples from your experiments with infrared
drying during the ”killing-out" stage of the flue-curing process, as
outlined in your letter dated September 9, 1966. The samples from the
individual curings were inspected at Fuquay-Varina on October 25 and
rated on the basis of color only. We are enclosing the results of this
appraisal in summary form. The normally cured samples were, in most
cases, judged to have the best color; and among the two infrared treat—
ments, the samples dried at the higher temperature and shorter exposure
were preferred in the majority of cases.

We inspected this tobacco upon receipt at the laboratory and after removal
from the polyethylene bags. Under these conditions the color differences
were even more apparent. We also observed that the infrared-treated
tobacco was lacking in natural flue-cured aroma and possessed a weedy
odor.

Inasmuch as curing No. 6 was missing from one of the experiments, we
decided to limit all tests to curings 1 through 5. These primings will
be combined to make nine samples for stripping, following which each of
the nine will be sampled for chemical analysis, including total volatile
bases, nicotine, nornicotine, sugar before and after inversion, starch,
polyphenols, total nitrogen, protein nitrogen, ash, and alkalinity of
water-soluble ash; and specific volume, moisture upon equilibration,
color, and subjective aroma. After accelerated aging we propose to
resample for aroma and combine replicates to make three samples for
cigarette manufacture. We feel that, through a rather comprehensive
system of testing such as I described, we can help to add to our rather
meager knowledge of the flue-curing process. We will welcome your com-
ments and suggestions - that is, assuming you survived your round—the-world
trip.

Sincerely,

‘Pfié? Moseley, Director
- icultural Research

JMMzsh
Enclosure



INFRARED DRYING EXPERIMENTS
Flue—Cured Tobacco - 1966 Crop

Tobacco Experiment Station - Oxford, North Carolina

Relative Quality of Color

Infrared Infrared
Priming Normal Drying 5% min., 1600 2% minoz 185O

lst Replication

l 3 2 1
2 2 3 l
3 2 l 3
4 l 3 2
5 l 3 2
6 l 2 3
7 l 3 2

2nd Replication

l l = =
2 1 2 3
3 l 3 2
4 l 3 2
5 l = =
6 = 3 =
7 l 2 3

3rd Replication

l l 3 2
2 l 2 3
3 l = =
4 l 2 3
5 l 3' 2
6 1 No Sample 2
7 l 3 2



September 9, 1966

Mt. J. M. Moseley, Director
Agricultural Research
The American Tobacca Ccmpany
400 Jefferson Davis Highway
Richmond, Virginia

Daar Mt. Moseley:

.,J¢J¢¢glfiw13h to thank yam for your interest in our study an rapid
processing of yellawad leaf and your willingness ta acelerate aga
and prepare cigarettes from tobacco aamplas item this work. I
would like ta describe briafly the tobacca usad and the fipecific
treatments involved.

Tobacco was grawn at the Tabncco Research Station, exford under
normal fartilization and cultural practices (incluéing Mflr30 for ,
sucket control). The tobacco'ia of the breeaing line 8038359. The ’
season was very dry during June and July, and althaugh irrigaticn
was appliad at about 1 inch/weak, the tobacco still exhibited soma
cf the characteristics generally associated with firy weather tobacco.

The procedure for this study was as follawe: Tobacco was harvested
in the normal manner, removing 2 ~ & leaves per priming at approximately
weekly intervals. The tebacco was ahuifled inte three groups to provide
uniform éistribution far three curing treatments. Tabasco was tgen
strung on sticks and yellowed under the same conditions of 90—95 F dry
balb temperature and 85~90 percent ralutiva humidity. Tha distinctions
between curing treatments were actually mafia aftfir the yellawing phases

Treatment C: Tobacco_was ”dried" under progressive temperature
relfivafilon and drying characteristic of conventional
curing. Total drying time about 2 days.

Treatment H: Tobacco was rapidly dried under infrarad enérgy to
obtain 133i temperatures during drying of approximately
130 “ 195 F. Drying time 115 ~ 140 seconds.



Mr. J. H. Manley
9‘8! 3. >

Trauemnnu L: Thbncco was fitted unfit! infrared anargy of lawn:
ansxgy lavula ta obtain lanf taspaxnturfia during
6rying nf appraxnmntuly 155~155 F. Drying time
was 3&5 * 2?5 anaemia.

finhaaco axing ands: infirazad wma attung on stinks and pla$afl tutu a
chambar at T29 r to fixnish-midrib drying.

Thu show; praaaflurs was rsynicnd at weakly intervals to obtain
ripa lunf &t :11 thlk paaiuians. A130 thraa £1¢ld rapiiaations warg
ufifid‘ L

in previaun wurk um have but» primarily concarnad with the chemistry
55 the leaf cured by tha rapié process mathad. Khan we art 1ntar¢$ted
in harm is 39 campara the wanking quality of cigarettus made frmm infrtw
red dried tabgcgc with cigxretzba mfida fram'notmslly driaé tehacca.

As auggastad in an: telaphnnn convaraatian, we can cambina aha tabaeca
from aha three raga and all atalk paaitians fox «nah araahmant tn give 3
samplaa af at least 53 1ba/sample. I am sax: that tkis will almplify the
gracaduxa and avaluatians aanaidarahly.

Mk. annuity M. Laaxy, :aaaarnh anginaat in tha curing prnjaat burg,
will mafia arrangements to dispiiy the tabacca at the Durham display. EA
will canxac: yam at aha distQy ragagging disgusttiaa of tha samglas.

31th has: tcg‘rda,

Sincaraly yaurs,

Assaczatcurrafassar
Has/Em
ac: Eganlsy M. hairy



P. 0. Box 5906
Raleigh, N. C. 27607

April 23, 1965

Dr. J. M. Moselay, Director
Agricultural Research
The American Tobacco Company
£00 Saffarson Davia Highway
Richmond, Virginia

Dear Dr. Mosalay:

This is to acknowledge raceipt of your observations and analysas
on our experimental tobaccc fram the Harvesting~€uring axperimant of
1963, and to exprass our thanks and appreciation for your fine
'cooperation.

Your results will be important to the progress and planning 0f an:
research in tobacco curing, which is directefl toward the development of
impreved methods and techniqua$ based upon accumulated knowledge of 1aaf
characteristics ané behavior during farm precesaing.

Sincerely yaurs,

W. H. Johngon
Assistant PtOfessor

Enclosurea
WHJ:cm

are/“'3



DEPARTMENT OF RESEARCH AND DEVELOPMENT

400 JEFFERSON DAVIS HIGHWAY
RICHMOND, VIRGINIA 23224

April 21, 1965

Dr. W. H. Johnson
Assistant Professor
Department of Agricultural Engineering
Box 5906
North Carolina State
of the University of North Carolina
Raleigh, North Carolina 27607

Dear Dr. Johnson:

We are giving you the results of analyses and tests on samples of flue-
cured tobacco from you Harvesting X Curing Tests, 1963 Crop which were
described in your letter of December 2, 1963. The samples were inspected
by the writer and other Research and Development personnel upon receipt.
In our judgment, the delayed harvest resulted in better quality. When
all of the tobacco was harvested at one time, the top half was extremely
poor.

Late harvest generally resulted in decrease in per cent ash and TVB minus
nicotine and an increase in per cent nicotine, per cent sugar, and per cent
starch. The increases in sugar and starch were contrary to the results
which were found in the time of harvest experiments. In as much as the
samples were under code, we are unable to make any interpretation of the
analytical data with respect to the method of curing.

We trust that our findings will be of interest.

Sincerely,

J. M. Moseley, Director
gricultural Research

JMMztd

Enclosure



Vl-A-l
Vl-B-l
V1-C1-1
V1-C2-1
Vl-Dl-l
V1-D2-1
V1—E1-1
V1-E2-1

Vl-A-2
V1-B-2
Vl-Cl-Z
V1-02-2
V1-Dl—2
V1-D2-2
V1—E1-2
V1-E2-2

Treatment

6
3
2
2
1
l
1
1

Harvests

HarvestsH

(1.3.5)
(1.5)
(3.6)
(3)
(5)
(2)
(4)

Average

(1.3.5)
(1.5)
(3.6)
(3)
(5)
(2)
(4)

North Carolina Agricultural Experiment StatiOn - 1963 Crop

% % Total
Moist. Equil. Spec. Vol. Color (Agtron Volatile %
@ 60% RH ccs/.33g. 5015-5048.5)¥7 Bases Nicotine

Variety 38359 - Curing Method #1

12.0 1.09 53 .603 3.90
11.7 1.11 55 .596 3.86
12.3 1.06 54 .573 3.69
11.9 1.10 58 .560 3.86
11.1 1.15 53 .560 3.69
11.7 1.10 57 .563 3.92
11.7 1.20 54 .579 3.19
11.0 1.30 60 .624 3.89

11.7 1.14 56 .582 3.75

Variety-38359 - Curing Method #2

11.8 1.04 48 .595 3.81
11.8 1.07 47 .573 3.61
12.1 1.00 44 .513 3.18
11.9 1.00 47 .503 3.40
11.4 1.06 47 .563 3.45
12.2 1.02 50 .541 3.79
11.8 1.12 49 .569 2.91
11.1 1.20 58 .553 3.50

11.8 1.06 49 .551 3.46Average

FLUE-CURED TOBACCO HARVESTING X CURING TESTS
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%
TVB-Nic.

.193

.191

.186

.155

.173

.151

.244

.216

.188

.195

.194

.179

.146

.201

.143

.263

.185

.188
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FLUE-CURED TOBACCO HARVESTING X CURING TESTS
North Carolina Agricultural Experiment Station - 1963 Crop

% Alk No.
Ratio Total Sugars % Water Sol. % Level of

Treatment Nic/TVB as Dextrose Ash Ash Starch Aroma g1;

Variety 38359 - Curing Method #1

Vl-A-l 6 Harvests .68 16.3 13.35 5.4 3.00 0.5
Vl-B-l 3 " (1,3,5) .68 16.2 12.87 5.4 3.36 0.5
Vl-Gl-l 2 ” (1,5) _ .68 18.4 13.80 6.5 2.47 0.0
Vl-CZ-l 2 " (3,6) .72 17.9 12.97 4.3 3.34 0.0
Vl-Dl-l l " (3) .69 14.3 13.29 5.4 2.64 1.0
V1-D2-1 1 " (5) .73 19.1 12.31 4.3 3.34 -0.5
Vl-El-l 1 ” (2) .58 15.7 13.84 5.9 2.72 1.5
Vl-E2-1 1 ” (4) .65 11.7 13.93 5.4 2.62 2.0

Average .68 16.2 13.30 5.3 2.94 .6

Variety 38359 - Curing Method #2

V1—A-2 6 Harvests .67 16.7 12.87 4.9 2.99 0.0
V1-B—2 3 ” (1,3,5) .66 16.3 13.66 5.9 2.81 1.5
V1-Cl—2 2 " (1,5) .65 18.4 13.36 5.7 3.17 -1.0
V1-02—2 2 ” (3,6) .71 20.5 12.17 5.4 4.57 1.0
V1—D1-2 1 ” (3) .64 14.0 13.72 5.4 3.41 4.0
V1-D2-2 1 ? (5) .74 19.4 12.06 4.4 3.30 0.0
Vl-El-Z 1 " (2) .54 15.1 14.16 4.3 2.64 3.0
V1-E2-2 l " (4) .67 14.0 13.20 5.4 2.83 1.5

Average .66 16.8 13.15 5.2 3.22 1.3

(1) Consensus of Eight Observers, Hedonic Scale
Full = 8; Med. Full = 4; Med. = 0; Med. Low = -4; Low = -8.



V2-A—1
V2-B-1
V2-C1-1
V2-CZ-1
VZ-Dl-l
V2-D2-1
V2-E1-1
V2-E2-1

Treatment

6
3
2
2
1
1
1
1

IAIAIAH‘BJBDUJO\

HarvestsH

Harvests

(1.3:5)
(1.5)
(396)
(3)
(5)
(2)
(4)

Average

(1.325)
(1.5) '
(3.6)
(3)
(5)
(2)
(4)

Average

,1 “K.“
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FLUE-CURED TOBACCO HARVESTING X CURING TESTS
North Carolina Agricultural Experiment Station - 1963 Crop

% % Total
Moist. Equil. Spec. Vol° Color (Agtron Volatile
@60% RH cos/.33g. 5015-5048.5) Bases

Variety NC 95 - Curing Method #1

12.0 1.00 46 °618
12.3 0.97 39 .638
13.0 0.97 37 .596
12.5 0.97 46 .611
12.0 1.06 36 .627
12.6 0.97 49 .569
11.9 0.95 38 .657
12.7 1.07 43 .732

12.4 1.00 42 .631

Variety NC 95 - Curing Method #2

12.8 0.94 48 .624
12.8 0.97 40 .642
13.0 0.96 43 .627
13.0 0.92 43 .589
12.5 1.00 37 .607
12.8 0.91 39 .594
12.1 1.07 40 .660
12.3 1.03 43 .658

12.7 0.98 42 .625

%
Nicotine

OO‘

bw-DUJ-l-‘w-D-L‘

O

\1U1C>a>u>w>uaon H‘\JH‘\JG\U1BJ#‘

4.14

O
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%
TVB‘NiC a

.162

.184

.181

.153

.221

.148

.282

.237

.196

.151

.195

.174

.132

.189

.149

.267

.210

.183



V2-A-1
V2-B-l
V2-C1-l
V2-CZ-1
V2-Dl-l
V2-D2-l
V2-El-l
V2-E2-l

V2-A-2
V2—B-2
V2-Cl-2
V2-GZ-2
V2-D1-2
V2-D2-2
VZ-El—Z
V2-E2—2
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FLUE-CURED TOBACCO HARVESTING X CURING TESTS
North Carolina Agricultural Experiment Station - 1963 Crop

%
Ratio Total Sugars %

Treatment Nic/TVB as Dextrose Ash

Variety NC 95 - Curing Method #1

6 Harvests .74 26.0 12.30
3 " (1,3,5) .71 20.0 12.53
2 " (1,5) .70 21.5 12.50
2 " (3,6) .75 22.1 11.06
1 " (3) .65 17.4 12.44
1 " (5) .74 22.9 10.41
1 " (2) .57 17.2 12.93
1 " (4) .68 15.1 12.14

Average .69 20.3 12.04

Variety NC 95 - Curing Method #2

6 Harvests .76 22.1 11.92
3 " (1,3,5) .70 19.9 12.12
2 " (1,5) .72 20.7 12.22
2 " (3,6) .78 23.3 11.16
1 " (3) .69 19.4 12.57
1 " (5) .75 23.2 10.31
1 " (2) .60 15.7 13.34
1 " (4) .68 16.7 11.66

Average .71 20.1 11.91

(1) Consensus of Eight Observers, Hedonic Scale
Full = 8; Med. Full = 4; Med. = 0; Med. Low = -4; Low = -8.
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FLUE-CURED TOBACCO HARVESTING X CURING TESTS
North Carolina Agricultural Experiment Station - 1963 Crop

% % Total
Moist. Equil. Spec. Vol. Color (agtron Volatile Z %

Treatment . @ 60% RH ccs/.33g 5015—5048.5) Bases Nicotine TVB-Nic.

Summary by Treatment

(2 Methods X 2 Curings)

6 Harvests 12.2 1.02 49 .610 4.14 .174
3 ” (1,3,5) 12.2 1.03 45 .612 4.01 .191
2 " (1,5) 12.6 1.00 45 .577 3.78 .180
2 " (3,6) 12.3 1.00 49 .566 3.99 .147
1 ” (3) 11.8 1.07 43 .589 3.75 .195
1 " (5) 12.3 1.00 49 .567 3.99 .148
l ” (2) 11.9 1.09 45 .616 3.35 .264
1 " (4) 11.8 1.15 51 .642 4.09 .213

% Alk No.
Ratio Total Sugars % Water Sol. % Level of

Treatment Nic/TVB as Dextrose Ash Ash Starch Aroma g1;

Summary by Treatment

(2 Methods X 2 Curings)

6 Harvests .71 20.3 12.61 5.2 3.64 1.0
3 " (1,3,5) .69 18.1 12.80 5.6 3.50 0.8
2 ” (1,5) .69 19.8 12.97 5.8 3.26 1.0
2 ” (3,6) .74 21.0 11.84 4.7 3.94 0.5
l " (3) .67 16.3 13.01 5.4 3.89 1.6
l ” (5) .74 21.2 11.27 5.7 4.11 -0.4
l ” (2) .57 ’ 15.9 ' 13.57 5.2 3.24 1.4
1 ” (4) .67 14.4 12.73 5.0 3.34 1.3

(1) Consensus of Eight Observers, Hedonic Scale
Full = 8; Med. Full = 4; Med. = 0; Med. Low = -4; Low = -8.
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Dr. H. R. Human 7_
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P318100; 200000000000. -. saw: A 00 2 :0. 00:00:02 01.000 00000 3000 0002.2 mm m4: :0 0001.000

Smle Beta Transmission (AT)* cam-01110300 (A (2)“ ”Quality” Faster (AQ)*“

1 .077 .063 f 1.91 2:70 4.07 I 9.26
2 .092 .060 2.00 2.93 0.4.0 11.042
3 .120 .009 3.29 35.30 0.30 11.35
4 .081 .079 3.01 2.95 7 5.21 0.00

I 5 .073 .070 , 3.30 3.1.4 . 7.70 12.00
6 .070 .m 3.10 3.51 6.70 12.50
7 .059 .065 2.01 2.42. 0.00. 9.01.
0 .093 .093 3.19 2.70 " 5.23 ‘ 7.10
0 .005 .060 2.05 3.40 ‘ 0.20 14.45

E 10 .050 .069 2.25 2.33 5.08 ‘ 0.90
g 11 .040 .040 2.1.1 1.76 0.37 8.26
g, 12 .068 .057 2.00 2.2.3 7.10 10.77
E 13 .101 .003 3.00 3.00 0.01 0.52

. . 0
4* rm {minutes} far swung 2006 beta partial” with tobaeee sample 3000mm the beta em 1908the time fer counting 2000 beta particles fmm tbs 012011101000 00mm

9“ Biffareatial eapaeitanee in mfé 000.1000 by inertia of sample between glam 0! a pal-ails}. plats
maiamtr.

“*Biffsrential ”quality” meter caused by insertian 01' sample between plates 01%. parallel plate 00060103“.
Hate: the “wags higher level 01‘ readings. in group 2 resulted £1010 00mm gaming 0f instmmmta.
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53.11
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65.5

31.1

25.5

2?17

16.3

25.6

13 12 2221222 mam 2021112122 2:Wm, mltiplyhy 2:: 111*.

$1117

'15.5

115.1

1111.5

552$

11915

$1.2

35.1

7.11.

12.5

32.?

21.2

55;?

$1.11

55.5

@116

52.1

$11.11

@135

31.6

1.12.3

53.5

59.11

2521.2

112.2

52.2

52.8

26.2

22.5

59.5

6.2

51?

61.11

6.3

13.12

131?

12.8!

{1.2

“4’19

12.5 11111

3.21.8 $19.5

113.5 22.1

111.3 15.5

12.5 53-15

191.6 119.9

15.9 311.5

213.1 51.7

16.7 115.5

22.? 523113

23.2 511.2

16.2 112.11

13.3 32.2

** Replacement of the bulb for ultra-violet light caused a lower level of readings for Group 2.
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DEPARTMENT OF‘ RESEARCH AND DEVELOPMENT

400 JEFFERSON DAVIS HIGHWAY
RICHMOND 24, VIRGINIA
December 9, 1959

Mr. William H. Johnson
Research Instructor
Department of Agricultural Engineering
North Carolina State College
Raleigh, Nbrth Carolina

Dear Mr. Johnson:

we have your letter of NCvember 20, 1959, concerning the samples
from your bulk curing experiments that were displayed at Durham.
These samples have been received and we are proceeding with our
laboratory'evaluation.

With kind regards,

Sincerely,

JMM:emv
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