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I. GENERAL INFORMATION

Some of the publications in this list 'have appeared in
the regular series of publications of the Bureau and others in
various scientific and technical journals. Unless specifically
stated, papers are not obtainable from the National Bureau of
Standards .

Where the price is stated, the publication can be purchased
from the Superintendent of Documents, Government Printing Office,
Washington, D.C. The prices quoted are for delivery to address-
es in the United States and its territories and possessions and
in certain foreign countries which extend the franking privilege.
In the case of all other countries, one third the cost of the
publication should be added to cover postage. Remittance should
be made either by coupons (obtainable from the Superintendent of
Documents in sets of 20 for $1.00 and good until used'), or by
check or money order payable to the "Superintendent of Documents,
Government Printing Office", and sent to him with the order.

Publications marked "OP" are out of print, but in general
may be consulted at technical libraries.

For papers in other scientific or technical journals, the
name of the journal or of the organization publishing the art-
icle is given in abbreviated form, with the volume number
(underscored')

,
page, and year of publication, in the order named.

The Bureau cannot supply copies of these journals, or reprints
from them, and it is unable to furnish information as to their
availability or price. They, too, can usually be consulted at
technical libraries.

Series letters with serial numbers are used to designate
Bureau publications:

S = "Scientific Paper". SI to S3 29 are "Reprints" from the
"Bulletin of the Bureau of Standards". S33O to S572
were published as "Scientific Papers of the Bureau of
.Standards". This series was superseded by the "Bureau
of Standards Journal of Research" in 192S.

T = "Technologic Paper? T1 to T37O. This series was super-
, .

seded by the "Bureau of Standards Journal of Research"
in I92S.

RP = "Research Paper". These are reprints of articles appear-
ing in the "Bureau of Standards Journal of Research" and
the "Journal of Research of the National Bureau of Stand-
ards", the latter being the title of this periodical
since July 193^ (volume 13, number 1) .

G = "Circular".

M = "Miscellaneous Publication".
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Circular C24 and supplements, the complete list of the
Bureau's publications, is sold by the Superintendent . of Doc-
uments; price obtainable on request. Announcement- of -new
publications is ,?.ade each month in the Technical News Bulle-
tin which is obtainable by subscription at 5

0

cents per year.

Inquiries regarding the purchase of back numbers of mag-
azines containing any of the articles listed in nongovern-
mental publications should be addressed to the publishers.
For this purpose their addresses are given in the list which
follows;

Journal of the American Chemical Society,
1155 - l6th St., N.W.

,

Washington 6, D.C.

Industrial and Engineering Chemistry.
1155 - l6th St., N.W.

,

Washington 6, D.C.

Journal of the Optical Society of America,
American Institute of Physics,
175 Fifth Ave.

,

New York 10, N.Y.

Journal of American Ceramic Society,
2525 N. High St.,
Columbus, Ohio.

Journal of Chemical Education,
20th and Northampton Sts.,
Easton, Pa.

Journal of Organic Chemistry,
Williams and Wilkins,
Mount Royal and Guilford Avenues,
Baltimore, Md.

Journal of the Association of Official Agricultural Chemists,
Box 5^0 ,

Benjamin Franklin Station,
Wa shi ngt on 4 ,

D.C.

Sugar (including Facts About Sugar and Tne Planter & Sugar
Manufacturer')

,

2 West 45th St.,
New York 19 ,

N.Y.

Journal of Biological Chemistry,
The American Society of Biological Chemists, Inc.,
Mount Royal and Guilford Avenues,
Baltimore, Md.
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Fuels and Furnaces,
F.C. Andersen and Associates, Inc.,
Pittsburgh, Pa.

International Sugar Journal,

7 & S, Idol Lane,
London, E.C.3> England.

.Transactions of the Society of Glass Technology,
Sheffield, England.

Zeitschrift des Verein der Deutschen Zucker-Industri e

,

Institut fur Zucker-Industrie,
Amrumerstrasse 32,
Berlin N. 65, Germany.
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- II. POEARIIiETRIC MEASUREHEHTS.

T itle
_

Series

Spectrum lines as light sources in polariscopic
measurements. Frederick Bates. Bui. B3 2,

239 (190&V . .. S34

A quartz compensating p'olari scope .with adjust-
able sensibility. Frederick Bates. Bui. BS
4, 46l ( 190S) . Also in Z. 'Ver. 'Deut.' Zuck-
erind. 5S, 105 (ISOS')

;
International Sugar J.

9, 5SS TT907') ;
Am. Sugar Ind. 1J, 254

(1911) 1 . . SS6

Remarks on the quartz- compensating polari scope
with adjustable sensibility. Frederick Bates.

S9S

S26S

C44

C.A. Browne, and F.W. ..Zerban . J. Assn. Offic-
ial Ag::i. Chem. l 6

, 39 (1933)

•

Polarimetry, Saccharimetry and the Sugars. Fred-
erick Bates and Associates. Circular NBS C440
(1942; (S10 page's) . , c44o

Bui. BS 5 , 193 ( 190S)

Constants of the quartz-wedge saccharimeter and
the specific rotation of sucrose. 1. The con-
stants for the 26-gram normal weight, Fred-
erick Bates and Richard F. Jackson. Bui. BS
13 , 67 ( 1916 ). Also in Z. Ver. Deut. Zucker-
ind. 67

, 347 (1917); Sugar IS, pp. 242, 305 ,

365 , 419 (1916 ) ;
Sugar (Spanish section) IS,

pp. 279, 343 , ^56, 507 , 552 ( 1916); Record
of Hawaiian Chemists Assn. (1917'); J- Wash.
Acad. Sci, 6, 25 ( 1916 )

Polarimetry. Cir. BS 44 ( 2nd edition, 191S)

.

Superseded by Circular C440. (For first edi-
tion, see Circ. BS 12 ( 1906 )

Report of committee on quartz plate standardiza-
tion and- normal weight. Frederick Bates,

Price

OP

OP

5(5

15)6

op

92.00
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III. PREPARATION, STRUCTURE, AND OPTICAL ROTATION OF:

(a) SUCROSE
' T itle Se ries

The influence of basic lead acetate on the optical
rotation of sucrose in water solution. 'Freder-
ick Bates and J.C. Blake, Bui. BS 105
(1907) . Also in J. Am. Chera. Soc. 22., 2$6
(1907) ,. . . S52

The crystallography of sucrose. Francis P. Phelps.
Proc. Fourth "Congress of International Soc.
Sugar Cane Tech., Bui. 104, San Juan, P.R.
(1932^

(bl DEXTROSE

The saccharimet ric normal weight and specific rota-
tion of dextrose. Richard F. Jackson. Bui. BS

12 , 633 ( 1916 ') : S293

The solubility of dextrose in water. Richard F.
Jackson and Clara G-illis Silsbee. Sci . Pap. BS
17, 715 (1922) S9-37

Research work at the • Bureau of Standards on the
establishing of dextrose and levulose indust-
ries. Frederick Bates. Facts About Sugar 21,
250 ( 1926) ;

Flant-er and Sugar Manuf
. j6, 22E~

(1926); Sugar '2$, 167 ( 1926); Z. Ver. Deut.
Zuckerind. j6, 316 ( 1926 ) ;

International Sugar
J. 28, 33O TT926)

Sugar standards researches. Levulose and dextrose.
Frederick Bates. The United States Daily
(Washington, D.C.), April 9 n.nd 10, 1928.......

The National Bureau of Standards and the establish-
ment of hard refined dextrose and levulose in-
dustries. Frederick Bates. National Bureau
of Standards Letter Circular 500 LC5 OO

«

( c) LEVULOSE

A method for the manufacture of levulose. R.F.
Jackson, C.G-. Silsbee, and M.J. Proffitt. Ind.
Eng. Chem. 1 6

,
12B0 (1924) ;

Facts About Sugar
19, 586 (1924); Sugar 27, 9 (1925'); Planter and
Sugar Manuf. 73 , ^69 (1924) 1

Price

OP

10)6
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Ti tle Series Price

The preparation of levulose. Richard F. Jack-
son, Clara G-illis Silsbee, and .Max J. Prof-
fitt. Sci. Pap. BS 20, 527 (19267, Also in
Planter and- Sugar Manuf. ]_b, pp, 230, 2^2,
262, 229 (1926); Facts About Sugar 21, 326
(1926), a review; Sugar 22, pp.,.,170, 222, 326,
3SO (192 6) ;

J. Fabri cants de Sucre, May 15,
19.26 (translation of above review from Facts
About Sugar) S519 10)6

Research work at the Bureau of Standards on the
establishing of dextrose and levulose indust-
ries. Frederick Bates. Facts About Sugar 21,

230 (1926); Planter and Susrar Manuf. 76 ,
22E~

(1926);. Sugar 22
,

^167 (1926) ;
Z. Ver. Deut.

Zuckerind. 76, Jl6 (1926 ) ;
International Sugar

j. 22, 330 TT926)

Sugar standards researches. Levulose and dex-
trose. Frederick Bates. The United States
Daily (Washington, 0.0.), April 9 and 10, 1927$. ' —

The National Bureau of Standards and the estab-- -

lishment of hard refined dextrose and levu-
lose industries. Frederick Bates. Letter
Circular NBS -500 (1937) LC500

rystalline difructose anhydride from hydro-
lyzed inulin. Richard 'F. Jackson and Sylvia
M. Ooergen. BS J. Research 3., 2J (1929) ...... R-P79 5^

Note on the individualities of anhydrofruct ose
and difructose anhydride. R.F. Jackson and
S.M. G-oergen. BS J. Research 5, 733 (193O) . . . RF224 5)6

The constant occurrence of nonreducing disac-
charides -in hydrolyzed inulin. Richard F.
Jackson and Emma McDonald. BS J. Research

1151 (1930) 1, RP251 5)6

Two new crystalline difructose anhydrides from
hydrolyzed inulin. Richard F. Jackson and
Emma McDonald.- BS J. Research 6, 709 (1931) • . RP299 5^

Some physical properties of levulose and its
estimation by copper reduction methods.
Richard F. Jackson and Joseph A. Mathews.
BS J. Research 2, ^03 (1932) RF^26 10)6

Analytical methods for the determination of
levulose in crude products. R.F. Jackson,
J.A. Mathews, and W.D, Chase. BS J. Research
9, 597 (1932) 1 RP495 5£
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Title Series Price

The stability of levulose in aeneous solutions of
varying pH. Joseph A. Mathews and Richard F.

Jackson. BS J. Research 11, 619 (1933') RP 6ll 5^

Yield and purity of levulose derived from the cal-
cium levulate process. Richard F. Jackson and
Joseph A. Mathews. J. Research NBS 1_^, 341
(1935) rp^32 5j6

Design and construction of an experimental diffus-
ion battery. Max J. Proffitt. J. Research NBS
13, 44l (1935). Also I rid. Eng. Chem. 27, 1266
T1935') HP^O 5)6

Dimensions of jerusalem-artichoke cossettes. Max
J. Proffitt, John A. Bogan, and Richard F.

Jackson. J. Research NBS 17 , 615 ( 1936 ) RP93I 5)6

Extraction of jersualem- artichoke juices in an ex-
perimental diffusion battery. Max J. Proffitt,
John A. Bogan, and Richard F. Jackson. J. Re-
search NBS 19, 263 (1937) RP1025 5)6

New sugar industries and the National Bureau of
Standards. Frederick Bates. Facts About Sugar

Structure of di fructose anhydride III ( difructofur-
anose 1,2', 2

,

3

1 -anhydride') . Emma J. McDonald
and Richard F. Jackson. J. Research NBS 24, lSl
( 19^0 ) RP1277 10j6

(d) OTHER SUGARS

Preparation of galactose. E.P, Clark. Sci. Pap.
BS 17 , 227 (1921). Also in J. Biol. Chem. 47,
1 (1921) .77. . . S4l6 OP

Note on the preparation of mannose. E.P. Clark.
Sci. Pap. BS 17 , 567 (1922). Also in J. Biol.
Chem. 51, 1 (1922) S429 OP

An improved method for preparing raffinose. E.P.
Clark. Sci. Pap.-BS"r7, 607 (1922^ . Also in
J. Am. Chem. Soo. 44, 210 (1922) S432 OP

The structure of fucose. E.P, Clark. Sci. Pap.
BS IS, 527 (1922^ . Also in J. Biol. Chem. 5^,
65 11922) V. .. S459 op
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Title Seri es Pri ce

Relations between rotatory power and structure in
the sugar group. III. The bio he of amygdalin
(gentiobiose) and Its configuration. C.S. Hud-
son. J. Am. Chem. Soc. 46, '4S3 (1924)

The identity of isomaltose with gentiobiose. Henry
Berlin. J. Am. Chem. Soc. 4S-, 1107 (1926)

Relations between rotatory power and structure in
the sugar group;- XV. Conversion of lactose to
another disaccharide, neolactose. The' chloro-
hepta-acetat e and two octa-acetat es of neolac-
tose. Alfons Kunz and C.S. Hudson.' J. Am.
Chem. Soc. 4S, 197S ( 1926 )

Relations between rotatory power and structure in
the sugar group. XVI. Conversion of cellobiose
to another di saccharide

,
celtrob.iose, by the

aluminum chloride reaction. Chloro-acetyl. cel-
trobiose. C.S. Hudson. J. Am. Chem. Soc. 4S,
2002 ( 1926) . -- — '

... ... t-

Relations between rotatory power and structure in.

the sugar group. XVII. The structure of neolac-
tose. Alfons Kunz and C.S. Hudson. J. Am. Chem.
Soc. 4S, 2435 (1926)’

The occurrence of gentiobiose in the products of
the commercial hydrolysis of corn starch. Henry
Berlin. J. Am, Chem. Soc. 4$, 2627 (1926).....,

Two isomeric crystalline compounds of d-rae.nnose‘ wi th
calcium chloride. J.K. Dale. BS J. Research 3 ,"

459 (1929). 'Also in J. Am. Chem. Soc. 31, 27gg
(1929) RP106 5)6

A new crystalline calcium chloride compound of
a-d-gulose and its rotation and mutarotati on in
aqueous solution. Horace S. Isbell. BS.J. Re-
search 5>, 741 ( 1930) . RP226 10)6

The ring structure of . mannose ... The optical rota-
tion of 4-glucosido-a-mannose . Horace S. Isbell.
BS J. Research 5, 1179 (19B0) . Also in Proc.
Nat. Acad. Sci . l 6

, .
704 ( 1930 ) RP253 5)6

Relations between rotatory power and structure in.
the sugar group. XXVII. Synthesis of a new di-
saccharide ketose (lactulose> from lactose. Edna
M. Montgomery and C.S. Hudson. J. Am. Chem.
Soc. 52, 2101 (1930) 1
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Titl e Series

Relations between rotatory power and. structure In
the sugar group. XXVIII. The conversion of d-
alpha-glucohept ose to -a new ketose, d-glucohep-
tulose. W: C. Austin. J. Am. Chem. Soc. 52 >

.

2106 (1930)

A note on the- purification of a-d-xylose and its
mutarotation. Horace S. Isbell. J. Research
nbs r3, 515 (1934) RP723

A convenient modification of the Kiliani synthesis
of higher carbon acids (or their lactones) from
reducing sugars. (-Note) C.S. Hudson, Olive
Hartley, and- Clifford B. Purves. J. Am. Chem. .

Soc. 56, 124s ( 1934 )

Preparation of crystalline 3-d-allose. (Communica-
tion to the Editor) Francis P. Phelps and Fred-
erick Bates. J. Am. Chem. Soc. 56, 1250 ( 193^0 •

Crystalline 3-glucoheptose and its mutarotation.
(Communication to the Editor) Horace S. Isbell.
J. Am. Chem. Soc. 56, 27^9 ( 193 [0

G-uloheptonic acids and a-d-a-gulohept ose . Horace
S. Isbell. J. Research NBS 19, 639 ( 1937 ) RPIO52

Relations between rotatory power and structure in
the sugar group. XXXIII. The alpha and beta
methyl pyranosides of L-fucose (L-galact omethyl-
ose) and their triacetates, R.C. Hockett, F.P.
Phel ids, arid C.S. Hud.son. J. Am. Chem. Soc. 6l,
1653 (1939V i

Action of baker's yeast on d-talose. Horace S.

Isbell. J. Research NBS 22
,
403 ( 1939 ) RP1191

Hydrolysis of turanose in alkaline solution. Hor-
ace S. Isbell. J. Research NBS 26, 35 (l 94l) . .

.

RPI356

Preparation of d-mannose. Horace S. Isbell. J.
Research NBS 26, 47 (1941) . . RPI357

Calcium chloride compounds of D-a-glucohept ose (D-
glycero-D-gulo-aldohept ose) . Horace S. Isbell
and Harriet L. Frush. J. Research NBS 31, 163

(19P) 1 HP1555

Price

5 £

5£

5^
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(e) SUGAR DERIVATIVES

Titl e
'

' '

' Seri es

Relations between rotatory power and structure in
the sugar group. ' I. The halogen- acyl and nitro’-
acyl derivative's of the aldose • sugars . C,. S..

Hudson. J. Am.
:

Chem. Soc. 46, 4-62 (1J2-) .......

Relations between rotatory power and structure in
the sugar group. II. The halogen-acetyl deriva-
tives of a ketose sugar (d-f ructose> . C.S. Hud-
son. J. Am. Chem. Soc. 4-6, 4-77 (1924-')..,.. ...-. ..

Relations between rotatory power and ; structure in
the sugar group. V. The chloro- and bromo-
acetyl derivatives of arabinose. The nomencla-
ture of alpha and beta forms in the sugar group.
Som-e derivatives’ of 1 , 6-bromo-acetyl glucose,
gentiobiose and maltose. C.S. Hudson an d-

• F-. P

.

Phelps. J. Am. Chem. Soc. 46, 2591 (1924-).....,

Relations between rotatory power and structure, in
the sugar group, VII. The methyl glycosidic
derivatives of the sugars. C.S. Hudson. J,. Am,.

Chem. Soc. 47, 2 62 (1925')... . . .... --

Relations between rotatory power and structure.' in
the sugar group. VIII. Some terrene alcohol -gly-
cosides of glucose, glucuronic acid, maltose,
and lactose. C.S. Hudson. J. Am. Chem. Soc. 47 ,

537 (1925) ... . ....

;

—
Relations between rotatory power and structure in the

sugar group. IX. The rotation of the alpha form
of methyl gentiobioside recently synthesized by
Helferich and Becker. C.S. Hudson.' J. Am. Chem.
Soc. 47, 272 (1925). .• • • 4

Relations between rotatory power and structure in
the sugar group. X. The chloro-, bromo-,. and
iodo-acetyl derivatives of lactose. C.S. Hudson
and Alfons Kunz. J. Am. Chem. Soc. 4-7, 2052
(1925) — . . • •

—
Relations between rotatory power and structure in

the sugar group. Part 1 (l to 10'). C.S, Hudson.
Sci. Pap. BS 21, 241 (1926') S533

Studies on salicin. I. Exceptional rotations of the
halogeno-t etra-acetyl derivatives . of salicin. A
new synthesis of salicin. Alfons Kunz. J. Am.
Chem. Soc. 42, 262 (1926) 1 --

Price

OF
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Title Series

Relations between rotatory power and structure in
the sugar group. XI. The related rotations pf
amylobiose, amylotrio.se, and glucose, C f

S.

Hudson, H. Pringsheim, and J. Leibow.it z> ,J.

Am. Chem. Soc. 22>3 ( 1^ 26 ) , ,1 . ... . . . -r

Relations between rotatory porter an-d structure, in
,

the sugar group. XII. The preparation and prop-
erties of pure alpha-methyl d-lyxoside ,

F.P.

Phelps and C.S. Hudson. J. Am. Chem.- Soc,. Ho,

503 (1926) . . . . • • •

Relations between rotatory power and structure in
the sugar group. XIII. A class;;-! ication of var-
ious substances of the mannose and rhamnose
series according to ring, types. C.S. Hudson.
J. Am. Chem. Soc. 4g, 1424 "(1926’')

Relations between rotatory power and • structure in
the sugar 'group. XIV. The determination of .

ring structures in the glucose, mai*inose nnd
rhamnose series. C.S. Hudson. J. .Am. Chem,
Soc. 4g, 1434 ( 1926 ) ,

Relations between rotatory power - and structure in,
the sugar group. XVIII. Alpha-methyl d-lyx©~
side triacetate. F.P. Phelps and C.S. Hudson,
J. Am. Chem. Soc. 30, 2049 ( 1923) ...... .

-T-he structure of' alpha methylxyloside . F.T-4.. ,

Phelps and C.3.’ Purves'. ' BS J. Research 3, 24j
-

(1929) . 1 R-p93

Relations between rotatory power and structul in
the sugar group. XXI. Beta-thiophenol. gly co-

sides of glucose, xylose, lactose and eell£7-
biose. Clifford B. Purves. J. Am. Chera. 5 oc.

51 , 3619 ( 1929^— ••

Relations between rotatory power and structure \ *n

the sugar group! XXII. Evidence concerning t\fac

ringed structure of beta-thiophenol cellobios-<i *

ide and of beta-thiophenol- lactoside. Oliffoh'd
B. Purves. J. Am. C-hem. Soc. 51, 3^27 (1929')

Relation-s between rotatory power and st ruc-lfcuire in
the sugar group.' ’ XXIII*. The- preparation, and
the structure of beta-thiophenol maltosid© and
of its heptaacet at e . Clifford B. Purves.
Am. Chem.’ Soc. 51 , 3631 (1929)

Price

OP
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Title Se :rie_s P rl ce

Relations between rotatory power' and structure in
the sugar group. XXX. The alpha and beta meth-
yl-d-galactosides and their t etra-acetat es . J.K.
Dale and C. S." Hudson. J. Am. Chem. Soc. 52 ,

2534 (1930)

Action of titanium tetrachloride on derivatives of
sugars. II. Preparation of t et Pa-a c et y1 -beta

-

normal-hexylglucoside and its transformation to
the alpha form. Eugen Pacsu, J. Am. Chen. Soc.

52, 2563 (19301 . :

Action of titanium tetrachloride on derivatives of
sugars. III. Transformation of tetra-acetyl-
beta-cyclohexylglucoside to the alpha form and
the preparation of alpha- cyclohexylglucoside

.

Eugen Pacsu. J. Am. Chem. Soc. ^2 ,
25&C (1930) .

Action of titanium tetrachloride bn derivatives of
sugars. IV. Transformation of hepta-acetyl-
beta methylcellobioside to the alpha form and
the preparation of alpha-methylcellobioside

.

Eugen Pacsu. J. Am. Chem.. Soc. 52, 2571 (1930).

The structures of the acetylmethylmannosides

.

(Communication to the Editor) H.S. Isbell. J.

Am. Chem. Soc. 52, 529S (1930)

Application of the fluorating process to fructose.
D.H. Brauns and Harriet L. Frush. BS J.. .Re- . .

search 6
,
449 ( 1931 ) RP2S7 54

Derivatives of 4-glucosido-mannose , Horace. S. Is-
bell. BS J. Research 7, lllp ( 1931 ) RP392 10

4

The preparation of crystalline methylsd-gulo sides'
by means of coordination compounds with calcium
chloride. Horace S. Isbell. BS J. Research S,

1 (1932). Also in Proc. Nat. Acad. Sci . l 6
,

"£>99

( 1930).... ". RP396 54

P-d-Talose and d-talose acetates and orthoesters.
William Ward Pigman and Horace S. Isbell. J. Re-
search NBS 19 ,

lgQ (1937) RP1021 54

Preparation and properties of i3-d-2-de soxygalact ose

.

Horace S. Isbell and William W. Pigman. J. Re-
search NBS 22

, 397 (1939) RP1190 54
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Title Series Price

Alpha and beta methyl lyxosides, mannosid.es,
gulosides, and. heptosides of like config-
uration. Horace S. Isbell and Harriet L.

Frush. J. Research NBS 24, 125 (1940) ......

.

RP1274 10)6

Chemistry of the ' carbohydrates and glycosides .

Horace S. Isbell. Annual Review Biochem.
6 5 ( 1940)

„ . . _

Chemistry of the carbohydrates. Hbrace S.

Isbell
.

‘ Annual Review Biochem. 12, 205 (19^3) -- —
Sugar acetates, p cetylglycosyl halides, and

orthoacetates in relation to the Walden in-
version. Harriet L. Frush and Horace S.

Isbell. J. Research NBS 27, 413 (1941) RP1429 10j6

IV. OXIDATION OF SUGARS AND OXIDATION PRODUCTS

Improvements in the preparation of aldonic acids
C.S. Hudson and H.S. Isbell. BS J. Research
J, 57 (1929)

.

Also in J. Am. Chem. Soc. 51 ,

2225 ( 1929 ) .:.... ; RPS 2 53

The oxidation of sugars. I. The electrolytic
oxidation of aldose sugars in the presence of
a bromide and calcium carbonate. Horace S.

Isbell and Harriet L. Frush. BS J. Research
6

,
1145 ( 1931 ) RP32S 5/5

The course of the oxidation of the aldose sugars
by bromine- water . H.S. Isbell and C.S. Hud-
son. BS J. Research S, 327 (1932) RP410 5/5

Manufacture of calcium gluconate by the elec-
trolytic oxidation of dextrose. Horace S.

Isbell, Harriet L. Frush, and F.J. Bates.
BS J. Research S, 571 (1932). Also -in Ind.
Eng. Chem. (Analytical Ed.) 24, 375 ( 1932 ) . .

.

RP436 53

A study of the delta lactones formed by the
oxidation of aldoses with bromine water.
Horace 3. Isbell. BS j. Research S, 615
(1930 t— : RP44i 53

Oxidation of the alpha and beta forms of the
sugars. (Communication to the Editor) Horace
S. Isbell. J. Am. Chem. Soc. 54, 1692
(1930 X
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Preparation and. properties of aldonic acids and'
their lactones and basic calcium salts. Horace
S. Isbell and Harriet' L. Frush. BS J. Research
ll, 649 (1933) •. . . RP 613 5)6

Preparation' of calcium' lactobionate and lactobion-
ic delta-lactone. Horace S. Isbell. 3S J. Re-
search 11, 713 (1933') RP 6lg 5 7

Optical rotations and other properties of the lead
and calcium aldonates.’ Horace S. Isbell. J.
Research NBS l4, 305 ( 1935 ) RP 770 57

Electrolytic ' oxidation of xylose in. the presence
of "alkaline earth bromides and carbonates. Hor-
ace S. Isbell and Harriet L. Frush. J. Research
NBS i4, 359 (19351 RP 773 5^

Preparation and properties of calcium lactobionat e-

calcium bromide . Horace'S. Isbell. J. Research
NBS 17 , 331 ( 1936 ) RP014 57

Chemical reactions' of the chlorites pith carbohy-
drates. Allerie J earies and Horace S. Isbell.
J. Research NBS 27, 125 (l94l) RPl'4oS 107

Use of chlorites for treating raw sugars.. . Horace
S. Isbell.' J'. Research NBS 27, 4§1 (1941) RP1436 57

Application of the dropping-mercury electrode to
the investigation of the polyhydroxy acids and
lactones'.' Harry Ma.th.eson, Horace 3. Isbell,
and Edgar Reynolds Smith. J. Research NBS 20

,

95 (1942) RP144C 107

Preparation of lower aldonic acids by oxidation. of
sugars in alkaline solution. Horace S. Isbell..
J. Research' NBS 29, ’22? (19^2)! RP1497 57

V. MUTAROTAT I ON AND COMPARISONS OF OPTICAL ROTATION

Optical rotation and ring structure in the sugar
group. The optical rotation of the various asym-
metric carbon atoms in the hexose and pentose
sugars. H.S. Isbell. BS J. Research I, 104l
(1929)..- '. RP12S 57
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Title

Optical rotation and atomic dimension - Ha] ogeno-
tetra-acetyl derivatives of mannose. Their
configurati onal- peculiarities . D.H. Brauns.
BS-J. Re-search 7 , 573 ( 193 1 ) • Also as a Com-
munication to the Editor. J. Am. Chem. Soc.

51 ,
2004 (1931)

The oxidation of -alpha and beta glucose end a
study of the isomeric forms of the sugar in
solutions. Horace S. Isbell and Ward Pigman.
BS J. Research 10

, 337 ( 1933 ')

The calcium chloride modifications of mannose and
gulose. (Communication to the Editor] H.S. Is-
bell. J. Am. Chem. Soc.. £5 ,

2l66 ( 1933 )

Mutaro-tati on of 3-d-ribose and 3 -1-ribose. (Com-
munication to the Editor) Francis P. Phelps,
Horace S. Isbell, and Ward Pigman. J. Am. Chem.
Soc. 56, 7^7 ( 193U ...•

Optical rotation and atomic dimension. (Communica-
tion to the Editor) D.H. Brauns. J. Am. Chem.
Soc. b6, 1A21 (1934)..

Nomenclature, of the alpha and beta sugars. (Note)
Horace S. Isbell. J. Chem. Education 12

,
96

(1935) —
Note on the thermal mutarotation of d-galactose,

1-arabinose, and d-talose. Horace S. Isbell and
W.W. Pigman. J. Research NBS 16, 553 (1936) . . . . RPS92

Empirical- relation between the atomic dimensions and
the melting end sublimation points of the noble
gases, halogens, and elements of the sulphur
groun. D.H. Brauns. J. Research NBS 17, 337
(1936)-. .. RP915

Bromine oxidation and mutarotation measurements of
the alpha- and beta-aldoses. Horace S. Isbell
and William W. Pigman. J. Research NBS IS, l4l
(1937). Also in J. Organic Chem. 1, 505 Tl937) . . RP969

Optical rotation and atomic dimension for the four
optically active l-halogeno-2-methylbutanes

.

Dirk H. Brains. J. Research NBS IS, .315 ( 1937).. RP973

Configuration of the pyranoses in relation to their
properties and nomenclature. Horace S. Isbell.
J. Research NBS IS, 505 ( 1937 ) RP99O

Series

RP35S

RP534

Pri ce

5/6

10/6

5^

10/6
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Mutarotation of 1-sorbose. William Ward Pigman
and Horace S. Isbell. J. Research NBS 19, 443
(1937) . ... ' RPIO35

Bromine oxidation and mutarotation measurements
with a-d- 3 -mannoheptose and a-d-a-guloheptose

.

Horace S. Isbell. J. Research NBS 20, 97
(193^) ... . . . RPIO69 5 j

6

Pyranose-furanose int erconversions with reference
to the mutarotati ons of galactose, levulose,
lactulose, arid

- turanose . Horace S. Isbell and
William W. Pigman. J. Research NBS 20

, 773
(193S) RP1104 10)6

Optical rotatory relationships' exhibited by. aro-
matic and aliphatic glycosides. William Ward
Pigman and Horace S. Isbell. J. Research NBS
27 , 9 (1941) RP1399 10)6

Ring structure and mutarotations of the modifica-
tions of D-galacturonic acid. Horace S. Isbell
and Harriet L. Frush. J. Research NBS 31

, 33
(19P) v • RP15^7. 5*5

Optical rotation and atomic dimension: The four
optically active 2-halogenopentanes . Dirk- H.

Brauns. J. Research NBS HI, S3 (194-3-) . ..... RP1551 10)6

VI. METHODS OF ANALYSIS

The double-polarization method for estimation of
sucrose and the evaluation of "the Clerget divis-
or, Richard F. Jackson and Clara L. G-illis.
Sci . Pap. BS 16

,
12F ( 19 20) , Also in Z. Ver.

Deut . Zuckerind. 70, 521 (1920) ;
-Int ernational

Sugar J. 22, pp. 509, 570, 63S (1920) ;
abridged

in Sugar 22, pp. 604, 643 (1920) S375 OP

The applicability of the Clerget method to dilute .

sucrose solutions. R.F. Jackson and C.L.
G-illis. Louisiana Planter and Sugar Manuf . 66

,

l4l (1921); Facts About Sugar 12, 190 (1921);
International Sugar J. 23, 217 Tl921)

The complete applicability of the modified Cler-
get method. R.F. Jackson and C.L. G-illis.
Louisiana Planter and Sugar Manuf. 66

, 3SO
(1921) ;

Facts About Sugar 13 , 10 (1921); In-
ternational Sugar J. 23, 445 (1921)
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Note on the evaluation of the Clerget divisor in
the analysis of sugar mixtures. Richard F.

Jackson and Clara G-illis Silsbee. Inter-
national Sugar J. 24, 313 (1922) ..............

Report on chemical methods for reducing sugars.
R.F. Jackson. J. Assn. Official Agri. Chem.
$, 402 (1925)

Report on chemical methods for reducing sugars.
R.F. Jackson. J. Assn. Official Agri. Chem.

9, 17^ (1926) _ __

Report on chemical methods for reducing sugars.
R.F. Jackson. J. Assn. Official Agri. Chem.
11, 175 U923) .

.

Report on chemical methods for reducing sugars.
R.F. Jackson. J. Assn. Official Agri. Chem.
12, 166 ( 1929 )

.’ ' __

Report on drying, densimetric and refractometri

c

methods. J.F. Brewster. J. Assn. Official
Agri. Chem. 12, 156 (1929) ..

Report on chemical methods for reducing sugars.
R.F. Jackson. J. Assn. Official Agri. "Chem.

17, 197 (1930)

Report on chemical methods for reducing sugars.
R.F. Jackson. J. Assn. Official Agri. Chem.
l4, lgl (1931) ___ «

Report on chemical methods for reducing sugars.
Biourge and Nyns 1 selective determination of
levulose. R.F. Jackson and J.A. Mathews. J.

Assn. Official Agri . Chem. 15, 19$ (1932)

Report on drying, densimetric and refract ometri

c

methods. Carl F. Snyder. J. Assn. Official
Agri. Chem. 15, 194 (193'2)

Report on drying, densimetric, and refract ometric
methods. Carl F. Snyder. J. Assn. Official
Agri. Chem. 1 6

, 173 (1933)

A critical study of the Munson-Walker method for
reducing sugars. R.F. Jackson. J. Assn. Of-
ficial Agri. Chem. 17, 293 (1934)
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Report on chemical methods for reducing sugars.
R.F. Jackson and Emma J. McDonald. J. Assn.
Official Agri. Chern. lg, 172 (1935)

Report on drying, densimetric, and ' refract ometric
methods. O.F. Snyder. J. Assn. Official Agri.
Chem. 19, 399 ( 1936 ) , ....

The basic values of the Clerget divisor and the
correction coefficients. Richard F. Jackson
and Emma J. .McDonald. J. Assn. Official Agri.
Chem. 22, pSO (1939) .

'
' '

'

Reducing powers of various sugars with alkaline
copper-citrate reagent- Horace S. Isbell,
William W. Pigman, and Harriet L. Frush. J.
Research NBS 24, p4l (19^0) ... . . .. RF12S2 5)6

. . 1,
•

'

Report on sugars and sugar products. R.F. Jackson.
J. Assn. Official Agri. Chem. 2j[, 55^ (1940) . . .

Redetermination of the Munson-Walker reduci ng- sugar
values. Lester D. Hammond. J. Research NBS 24,

579 (1940) RP1301 5)6

Quantitative determination of fluorine in organic
compounds. Dirk H. ' Brauns. J. Research NBC 2J_,

105 (1941) ,
RP1406 5/6

Errors of Munson and Walker's reducing- sugar tables
and the precision of their method. Richard F.

Jackson and Emma J. McDonald. J. Research NBS
27, 237 (l94l)

;
J. Assn. Official Agri. Chem.

24, 767 (1941) RP1417 10y6

Determination of. reducing sugars, using Hammond's
copper equivalents. ' Report on sugars and sugar
products. Alcoholic and aqueous extraction
methods of determining sugar in beet. R.F.
Jackson. J. Assn. Official Agri. Chem. 25, 674
(19^2)

The normal weight of invert sugar and a test of
Vosburgh's Rule. R.F. Jackson and Emma J.
McDonald. J. Assn. Official Agri. Chem. 25 ,

675 ( 1942) : 7

An examination of
ation of invert
ard F. Jackson
Official Agri.

Ofner 1 s - method for the determin-
sugar in refined sugars. Rich-

ard Emma J. McDonald. J. Assn.
Chem. 26 , ,462 (1943)

V
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Title Series

Note on the contamination of cuprous oxide in
reducing- sugar analysis. R.F. Jackson and
Emma J. McDonald. J. Assn. Official. Agri

.

Chem. 25, 9SS (1942)
n
.

VII. MOLASSES. AND SIRUPS

A picnometer for the determination of density of
molasses. W.B. Newkirk. Tech. Paper BS 15 ,

(1920) Tl 6l

Regulations governing the weighing, taring,
sampling, classification, and polarization
of imported sugars and molasSes. U.S. Cus-
toms Regulations, . 1923 , 1931, end 1937, Treas-
ury Department. Printed as a separate by the
Bureau of Customs for general distribution...

Summary of technical methods for the utilization
of molasses. Collated from patent literature.
Circular BS 1^5 (1924) /. Cl45

Possibilities of beet molasses. W.J. Geldard.
Chem. & Met. Eng. 30, 394 (1924''

Determination of weight, per gallon of blackstrap
molasses. Carl F. Snyder and L.D. Hammond.
Tech. Pap. BS 21, 409 (1927) T345

Weights per United States gallon and weights per
cubic foot of sugar solutions. Cir. BS 375
(1929) . Also in Facts About Sugar 24, 744
(1929) ;

Planter and Sugar Manuf . S2, 5 01

(19291

The composition of sugar sirups of various Baume
degrees and the cost per gallon at various
sugar prices. Carl F. Snyder. National Car-
bonator and Bottler 75., 50 ( 194/5) ;

Sugar 37,
34 (1942) t

VIII. SUCAR COLORIMETRY.

Color in the sugar industry. I. Color nomen-
clature in the sugar industry. II. Colorimet-
ric clarification of turbid sugar solutions.
H.H. Peters and F.P. Phelps. Tech. Pap. BS 21
261 (1927) . Part I published in Facts About
Sugar 20, 353 (1925) ;

Planter and Sugar Manuf.
74, 2SS (1925)U Sugar 27, 223 (1925)

-

Z. Ver.
Deut. Zuckerind. 75 ,

447 ( 1925 )

0375

T33 S

Fri ce

5,6

OP

op

OP
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A technical method. of using the mercury arc to
obtain data at wavelength 56 0 mp in the spectro-
phbtomet'r'i'c' ‘a'naTysi-s of sugar products. K. H.

Peters and F.P. Phelps. BS J. Research 2
,

335 (1929).. RP3&

Color in the sugar industry. III. Preparation
of asbestos for use as -a filter aid. J.F.
Brewster .and F.P. Phelps. Ind. Eng. Chem

.

,

Analytical Ed. 2
, 373 ( 1930'), 3

The preparation of optically stable sugar solu-
tions ' f or colorimetric analysis. J.F. Brew-
ster and F.P. Phelos. BS J. Research 10

, 3^5
( 1933 V. . RP 536

Simplified apparatus for technical sugar colorim-
etry.' Joseph F. Brewster-. J. Research NBS
16, 3^9 (19:36) HPS 73

IX. ACTION OF ENZYMES ON CARBOHYDRATES

Die fermentative spaltung von iahtos-e, laktulose
und neolaktose (The enzymic hydrolysis of lac-
tose, lactulose, and neolactose) . 3 . Helfer-
ich and W.W. Pigman. Ber. deut . chem. G-es.

72, 212 (1939) 3;

Die frage der spaltbarkelt von methylglykosideri
einiger syntheti scher zucker durch sdssmandel-
emulsin (The question of the hydrolyzabilit

y

of the methyl glycosides- of some synthetic sug-
ars by sweet almond emulsin) . B. Helferich,
W.W. Pigman, and H.S. Isbell. Z. physiol.
Chem. 261

, 55 ( 1939 ) 3

Die spaltbarkelt von l.actobionsaure durch stiss-

mandel emulsin (The ease of hydrolysis of lac-
tobionic acid by sweet almond emulsin) . B.

Helferich, W.W. Pigman, and H.S. Isbell. Z.

physiol. Chem. 261
,

1 S 9 ( 1939 )

Improvements in the preparation of d-galacturonic
acid. William Ward Pigman. J. Research NBS
25, 301 (19^0) : i RP1325

Action of . almond emulsin on the nhenyl glycosides
of synthetic sugars and on 0-thiophenyl d-

glucosid„e. William Ward Pigman. J. Research
NBS 26, 197 (19V1) 3 RPI369

Price

OP

5^

5k

5 i
t
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Enzymatic hydrolysis of di saccharides and halo-
genosalicins . William Ward Plgman. J. Re-
search NBS 27, 1 (194-1) . RPI 39S 5)6

The influence of structural changes in the aglu-
cons on the enzymic hydrolysis of alkyl 3 -D-
glucosides. William Ward Pigman and Nelson K.

Richtmyer. J. Am. Chem. Soc. 64, 3^9 (1942)..

The action of almond emulsin on populin and on
phenyl 2, 4, 6-trimethyl- 3 -D-glucoside . William
Ward Pigman .and Nelson K. Richtmyer. J. Am.
Chem. Soc. 64, 374 (1942)

Occurrence of sucrose -and inulin-hydrolyzing en-
zymes in commercial enzyme preparations . Wil-
liam Ward Pigman. J. Research NBS 30 , 159
( 1943 ) T RP1526 57

Classification of carbohydrases . William Ward
Pigman. J. Research NBS 50, 257 (1943) RPI 53 I 57

X. SOLID ADSORBENTS IN SUGAR REFINING

Determination
and other
Gleyst een .

of
char

J.

carbon and hydrogen in bone black
s. Victor R. Deitz and Leland F.

Research NBS 2S, 795 (1942) . . . .

.

RP1479 57

Surface available to nitrogen on bone black and
other carbonaceous adsorbents. Victor R. Deitz
and Leland F. Gleyst een. J. Research NBS 29 ,

191 (1942) RP1496 107

Bibliography of Solid Adsorbents-. Victor R. Deitz.
Published by the United States Cane Sugar Re-
finers' Research Project. First edition, 1944;
900 pages7

. $12.00. Obtainable from J.M. Brown,
Chairman, Revere Sugar Refinery, Charlestown,
Mass 1 ...

XI . GLASS

Concerning the annealing and characteristics of...

glass. A.Q. Tool and- J-. Valasek. Sci. Pap. BS

15. 537 (1920-1

The absorption of heat in glass. A.Q. Tool and
C . G. Eichlin. J. Opt. Soc. Am. 4, 340 (1920)..

S35S OP
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Title Series Price

Certain effects produced by chilling glass. A.Q.
Tool end C.Gv Eichlin. J. Opt. Soc. Am. & Rev.
Sci. Insts. g, 4l9 (1924)...

Variations in glass caused by heat treatment.
A.Q. Tool end C.G-. Eichlin. J. Am. Ceramic
Soc. g, 1 (1925V. . . 1

On the constitution and density of glass. A.Q.
Tool and E.E. Hill. Transactions Soc. Glass
Tech. 9 ;

1S5 (1925) _ — _ —

Cause and removal of certain heterogeneities in
glass. L.W. Tilton, A.N. Finn, and A.Q. Tool.
Sci. Pap. ES 22,. 719 (1923) S572 OF

The effect of heat treatment on the physical
properties of glass. A.Q. Tool and D.B. LLoyd.
Fuels and Furnaces 6, 353 (1923) —_ ——

Some effects of carefully annealing optical glass.
L.W. Tilton, A.N. Finn, and A.Q. Tool. J. Am.
Ceramic Soc. 11 , 292 (1923) .. _

,

Optical heterogeneity of a fused quartz dish.
L.W. Tilton and A.Q. Tool. B3 J. Research 7,

619 ( 1929 ) T. . RP112 5^

Dimensional changes caused in glass by heating
cycles. A.Q. Tool, D.B. Lloyd, and G.E. Mer-
ritt. BS J. Research E, 627 (1930). Also in
J. Am. Ceramic Soc. 17, 632 (1930) RP219 10

j
6

Variations caused in heating curves of glass by
heat treatment. -A.Q. Tool and C.G. Eichlin.
BS J. Research

.6 ,. 523 (1931) • Also in J. Am.
Ceramic Soc. l4, ( 193 I) RP292 10)6

The restoration of solarized ultra-violet trans-
mitting glasses by heat treatment. A.Q. Tool
and R. Stair. BS J. Research 7 , 357 (1931) • •

•

RP345 10)6

Effect of heat treatment' on the' expansivity of a
pyrex glass. J.B. Saunders and A.Q. Tool.
BS J. Research 11, 799 ( 1933 ) RF626 OP

Observations on crystalline silica in certain de-
vitrified glasses. Arthur Q. Tool and Herbert
Insley. J.' Research NB3 21, 7^3 ( 193 S) RP1152 10)6
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Title Se ries

\ Expansion effects on the Inversion of silica
crystals in certain devitrified glasses.
Arthur Q,. Tool and James B. Saunders. J. Re-
search nbs 21

, 773 ( 1933 ) 1 RF1153

Improved interferometric procedure with applica-
tion to exioansion measurements. James B.

Saunders. J. Research NBS 23 , 179 (1939) RP1227

Expansivity of a Vycor brand glass. James B.

Saunders. J. Research NBS 23, 51 (1942) RPl445

XII. MISCELLANEOUS RELATED SUBJECTS

Influence of atmospheric conditions in the test-
ing of sugars. Frederick Bates and Francsi P.
Phelps. Bui. BS 10, 537 (1914) . Also in In-
ternational Sugar J. 16, 265 (1914) ;

Z. Ver.
Deut. Zuckerind. 64, 579 (1914) S221

Equilibrium in the system: lead acetate, lead
oxide, and water, at . 25° • Richard F. Jackson.
Bui. BS 11

, 331 (.1914) . Also in J. Am. Chem.
Soc. 3_6, 2346 (1914) S232

Standard substances for the calibration of viscom-
eters. Eugene C. Bingham and Richard F. Jack-
son. Bui. BS i4, 59 ( 1917 ') S29&

/

New Baume scale for sugar solutions. Frederick
J. Bates and H.W. Bearce. Tech. Pap. BS 11

,

( 191 ^) 7 T115

Shall America adopt a new normal sugar weight?
Frederick Bates. Louisiana Planter and Sugar
Manuf. 62

, 217 (1919); Sugar 21, 137 (1919);
Facts About Sugar 3, 312 (1919) I

PI Mundo
Azucarero, p. 305 Tl919) 1.

The French Sugar Scale. Frederick Bates and
Francis P. Phelos. J. Research NBS 17 , 347
( 1936 )

‘ RP916

A new cadmium-vapor arc lamp. Frederick Bates.
Sci . Pap. BS 16

, 45 (1920). Also in Phil. Mag.
22, 353 U920' S371

Price

5^

10(6

5^

OF

OP

OP

5)5

56

5)5
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Densimetric rind polariscopic standardization in
reference to the Associate Referee's report
on sugar. Frederick Bates and R.F. Jackson.
J. Assn. Official Agri . Chem. 4, 33 O (1921) .

.

Saturation relations in mixture's of sucrose,
dextrose, and levulose. Richard F. Jackson
and Clara Grillis Silsbee. Tech. Pap. BS IS,

277 (192^7 •

Lesson on waste recovery. Walter J.' G-eldard and
William D. Chase. Chem. & Met. Eng. ]>2.

(Feb. 2, 1925)

Recommended specification for limestone, quick-
lime powder, and hydrated lime for use in the
manufacture of sugar. Cir. BS 207 (1925

1

) • • • •

/

Temperature corrections to readings of Baume
hydrometers, Bureau of Standards Baume’ scale
for sugar solutions (sta.ndard at BO 0^ . Cir.
BS 295 (1926')

A suggested new base point on the thermometric
scale and the a 0 inversion of quartz.
Frederick Bates and Francis P. Phelps. Sci

.

Pap. BS 22, 315 (1927') •

Series Price

T259 10j6

C207 OP

0295

S557 5 1

The optical rotation of liquids, its variation
with wave length, temperature, solvent, and
concentration. T. Martin Lowry. Misc. Pub.
BS llg ( 1932 ) MlIS 10

j
6

A flow manostat for various purposes, including
the candy test. Max J. Proffitt. J. Research
NBS 29 ,

143 (1942') RP1492 10)6

Jewel bearings and diamond dies. Frederick J.

Bates. Domestic Commerce 11, 13 (1943')

XIII. UNITED STATES PATENTS

Crystalline magnesium xylonate and process for the preparation
of magnesium salts of aldonic acids. Horace S. Isbell.
No. 1,964,734. Patented July 3 , 1934.

Process of oxidizing aldose sugars and products resulting
therefrom. Horace S. Isbell. No. 1,976,731- Patented
October 16

, 1934.
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Process for the preparation of calcium lact obionat e . Horace S.

Isbell. No. 1,930,996. Patented November 20, 193^-

Process for the -preparation of crystalline gluconic, acid. Hor-
ace S. Isbell'. No. 1,985,255. Patented' December 25, 1934.

Process for crystallizing calcium salts of aldonic acids and
resulting products. Horace S. Isbell. No. 2,044,793-
Patented June 23, 1936.

Crystalline calcium laotobionate calcium bromide and process
for making the same. Horace S. Isbell. No. 2,136,975-
Patented January l6, 1940.

Process of making sugar products. Richard F. Jackson.
No. 2,007,971. Patented July l6, 1935-

Application of reagents in counter-current extraction. . M.J.
Proffitt. No. 2,133,919. Patented February 6, 1940.

Method for preparing ribose. Francis P. Phelps. No. 2,152,662
Patented April 4, 1939-

Process for the preparation of polyhydroxydi basic acids and
their salts. Horace S. Isbell. No. 2,333,114. Patented
January 4, 1944.

Process of oxidizing uronic acids. Horace S. Isbell. Patented
January 4, 1944. No. 2,333,115.


