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M05tafa 8an1jama11, A550c1ate Pr0fe550r, Un1ver51ty 0f 
7ehran, 7ehran, 1ran. 

W1111am 8. 8arne5, Chem15t, 0r191na1 8radf0rd 50ap 
W0rk5, W. Warw1ck, R.1. 

Jame5 D. 8arnhur5t, 5eet10n Head, C019ate-Pahn011ve C0., 
New 8run5w1ck, N.J. 

R1ehard E. 8au5, Chem15t, Fe15 and C0., Ph11ade1ph1a, Pa. 
8. Edmund 8er9er, 6r0up Leader, Nat10na1 An111ne D1v1- 

510n, A111ed Chem1ca1, 8uffa10, N.Y. 
R06ert ~. 8er9fe1d, Chem15t, Arm0ur • C0mpany, Ch1ea90, 

1n. 
W1111am E. 81551n9er, A5515tant D1reet0r 0f Re5eareh, P1tt5- 

6ur9h P1ate 61a55, 8ar6ert0n, 0h10. 
Char1e5 H. 81ack, Re5earch A550c1ate, Lever 8r0ther5 C0., 

Ed9ewater, N.J. 
F10yd A. 81anken5h1p, Chem15t, R0hm and Haa5 C0., 

8r15t01, Pa. 
R06ert W. 80ehnke, 5en10r La6 7echn1c1an, D1am0nd 

A1ka11 C0., Pa1ne5v111e, 0h10. 
Ke1th A. 800man, La60rat0ry Head, R0hm and Haa5 C0., 

8r15t01, Pa. 
R06ert P. 8randau, D1rect0r 0f La60rat0r1e5, Chem1ca15 

D1v1510n, R1chard50n C0., Me1r05e Pk., 111. 
W1111am C. 8randen6ur9, 5uperv150r Market1n9 Re5earch, 

M0n5ant0 Chem1ca1 C0., 5t. L0u15, M0. 
Frank W. 8u11ard, Chem15t, Lever 8r0ther5 C0., L05 An- 

9e1e5, Ca11f. 
Erne5t E. 8yrn, Re5earch D1rect0r, Macderm1d 1nc., Fern- 

da1e, M1ch. 
6e0r9e H. Cad9ene, 5a1e5 Mana9er, 1nternat10na1 F1av0r5 

and Fra9rance5, New Y0rk, N.Y. 
W1111am Cara51k, V1ce Pre51dent, 7echn1ca1 D1rect0r, U1tra 

Chem1ca1 C0., Pater50n, N.J. 
Everett C0111er, Pr0duct Deve10pment En91neer, Pr0cter 

and 6am61e C0., C1nc1nnat1, 0h10. 
6era1d Cu111n9, Chem15t, E. 1. du P0nt de Nem0ur5, Penn5- 

9r0ve, N.J. 

v v ~;~,~ ~1  : ,~ v~ V ~ :  ~ ~ ~ ~ ~ ~ ;~  ~ 
E1~ar1k{Urte1 E r11U1~1~115  

- 1.U,Che0f1 

9191t 1119 • 80 09na Em0]5 eh~ 
• 0eV11ed Ham 
. e0rk 

F A 7  A N D  01L 
7 E 5 7 E R  

Warren 6. Cut1er, D1rect0r 0f Re5earch, Wh1r1p001 C0rp., 
5t. J05eph, M1ch. 

D0na1d 0. Dethmer5, Chem15t, 5w1ft • C0., Ch1ca90, 111. 
J0hn J. Dev11n, 6r0up Leader, Pr0cter and 6am61e C0m- 

pany, C1nc1nnat1, 0h10. 
W1111am A. D1m1er, Pr0duct Deve10pment, Ce1ane5e Chem- 

1ca1 C0., New Y0rk, N.Y. 
R06ert Dr091n, Re5earch Chem15t, E550 Re5earch and 

En91neer1n9 C0., L1nden, N.J. 
R06ert E. Duke5h1re, 5ect10n Ch1ef, Lever 8r0ther5 C0., 

Ed9ewater, N.J. 
6err1t E1j9e1aar, Chem15t, Adm1ra1 5an1tat10n, 70r0nt0, 

0nt., Can. 
E112a6eth Farer1, Re5earch Chem15t, 6u1f Re5earch • 

Deve10pment C0., P1tt56ur9h, Pa. 
6e0r9e C. Fe19hner, 5ect10n 5uperv150r, C0nt1nenta1 011 

C0,. P0nca C1ty, 0k1a. 
Wa1ter W. Fe1t, Pr0duct Mana9er, De50t0 Chem1ca1 C0at- 

1n95 1nc., Ch1ca90, 111. 
W1111am R. F1nd1ey, ChemL5t, 6e19y 1ndu5tr1a1 Chem1ca15, 

Ard51ey, N.Y. 
Ph111p A. Fr0eh11ch, App11cat10n5 Re5earch 6r0up Leader, 

Emery 1ndu5tr1e5, C1nc1nnat1, 0h10. 
Edward M. 6e15er, Market Deve10pment, Un1ver5a1 011 

Pr0duct5, De5 P1a1ne5, 111. 
D0na1d K. 6e0r9e, Re5earch Pr0ject Leader, FMC C0rp., 

8a1t1m0re, Md. 
7h0ma5 F. 609an, D1rect0r 0f 5a1e5, M0n5ant0 Chem1ca1 

C0., New Y0rk, N.Y. 
Arthur 0. 6ray, A55t. Mana9er, Lever 8r0ther5 C0., New 

Y0rk, N.Y. 
Raym0nd A. 6reff, Jr., A550c1ate Re5earch ChemL5t, C0n- 

t1nenta1 011 C0., P0nca C1ty, 0k1a. 
Cec11 He1f90tt, Re5earch Chem15t, C019ate-Pa1m011ve C0., 

Jer5ey C1ty, N.J. 
Aar0n 8. Herr1ck, 5ect10n Head, Arm0ur • C0., Ch1ca90, 

111. 
Freder1ck C. Her0t, Mana9er 0f 5a1e5, 5he11 Chem1ca1 

C0., New Y0rk, N.Y. 
5tephen 6. H0ch, D1rect0r 0f Pr0duct5 App11cat10n La6- 

0rat0ry, Ma1m5tr0m Chem1ca1 C0rp., 8r00k1yn, N.Y. 
N0rman N. H0ch9raf, 5en10r 5taff Adv150r, E550 Re5earch 

and En91neer1n9 C0., L1nden, N.J. 
C011n A. H0u5t0n, 5uperv150r, 5he1f Chem1ca1 C0., New 

Y0rk, N.Y. 
C1arence F. Hu6er, Re5earch 6r0up Leader, Emery 1n- 

du5tr1e5 1nc., C1nc1nnat1, 0h10. 
Dan1e1 J. Hur1ey, Re5earch Chem15t, 6u1f Re5earch and 

Deve10pment C0., P1tt56ur9h, Pa. 
Ca1v1n L. 1mme1, Pr0duct 5uperv150r, Areher-Dan1e15- 

M1d1and C0., M1nneap0115, M1nn. 
R1yad R. 1ran1, 5en10r Re5earch 6r0up Leader, M0n5ant0 

Chem1ca1 C0., 5t. L0u15, M0. 
05car A. J1mene2, Pre51dent, Mu1t1 Chem1ca1 Pr0duct5, 

R005ve1t, 5an Juan, Puert0 R1c0. 
Jame5 A. J0hn50n, 7echn1ca1 Repre5entat1ve, Wyand0tte 

Chem1ca1 C0rp., Wyand0tte, M1ch. 
R06ert C. J0hn50n, 7echn1ca1 A550c1ate, E. 1. du P0nt de 

Nem0ur5, W1hn1n9t0n, De1. 
Char1e5 6. Kam1n, Chem15t, E. 1. du P0nt de Nem0ur5, 

W11m1n9t0n, De1. 
1rv1n9 Kap1an, Re5earch Chem15t, 011n Math1e50n Chem- 

1ca1 C0rp., New Haven, C0nn. 
Adr1aan Ke551er, 5ect10n Head, Pr0cter and 6am61e C0., 

C1nc1nnat1, 0h10. 
M11t0n 5. K0necky, Re5earch A550c1ate, E550 Re5earch 

and En91neer1n9 C0., L1nden, N.J. 
5tan1ey E. Krah1er, 5en10r Re5earch Chenf15t, E. 1. du 

P0nt de Nem0ur5, W11m1n9t0n, De1. 
V1ct0r L. Lar1mer, Re5earch Chem15t, Archer-Dan1e15- 

M1d1and C0., M1nneap0115, M1nn. 
J0hn R. Lar50n, Re.5earch C00rd1nat10n, Un1ver5a1 011 

Pr0duct5, De5 P1a1ne5, 111. 
W1111am P. Leary, 5a1e5 Mana9er, A111ed Chem1ca1 C0rp., 

New Y0rk, N.Y. 
Freder1ck Le19ht0n, Jr., 7echn1ca1 5erv1ce Mana9er, 

H00ker Chem1ca1 C0rp., Jeffer50nv111e, 1nd. 
N0rman W. Ley, Chem1ca1 En91neer, Pr0cter and 6am61e 

C0., C1nc1nnat1, 0h10. 
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7h0ma5 H. L1dd1c0et, 5en10r Re5earch Chem15t, Ca11f. Re- 
5earch C0rp., R1chm0nd, Ca11f. 

Raym0nd L. L155, Mana9er 0f Re5earch, M0n5ant0 Chem- 
1ca1 C0., 5t. L0u15, M0. 

R1chard 5. L09an, Mam~9er, Ph1111p5 Petr01eum C0., 
8art1e5v111e, 0k1a. 

Fred J. L0we5, 6r0up Leader, D0w Chem1ca1 C0., M1d1and, 
M1ch. 

W1111am L020, 5en10r 5taff Mem6er, Wyand0tte Chem1ca1 
C0rp., Wyand0tte, M1ch. 

Andrew M. Lu61en5k1, 7echn1ca1 Repre5entat1ve, 5tandard 
Chem1ca1 Pr0duct5, H060ken, N.J. 

J05eph P. Ma11ee, 5en10r Pr0duct 5pec1a115t, F. J. 5t0ke5 
C0rp., Ph11ade1ph1a, Pa. 

A. M. Mank0w1ch, Chem15t, U.5. C0at1n95 and Chem1ca1 
La60rat0ry, A6erdeen Pr0v1n9 6r0und, Md. 

Raym0nd L. Mayhew, Mana9er 7ech. 5erv1ce and Deve10p- 
ment, 6enera1 An111ne and F11m C0rp., New Y0rk, N.Y. 

J. H0ward McAteer, 5en10r Chem15t, E550 Re5earch and 
En91neer1n9 C0., L1nden, N.J. 

W1111am J. Mc6ahren, 5uperv150r, Char1e5 Pf12er and C0., 
8r00k13ua , N.Y. 

Patr1ck J. McNu1ty, Re5earch Chem15t, R0hm and Haa5 
C0., 8r15t01, Pa. 

J05eph A. Meyer5, 5r. Re5earch Chem15t, At1ant1c Ref1n- 
1n9 C0., 61en01den, Pa. 

05car W. Ne1d1tch, Re5earch A550c1ate, Lever 81•0ther5 C0., 
Ed9ewater, N.J. 

5amue1 L. N0rw00d, Re5earch Chem15t, 7enne55ee C0rp., 
C011e9e Park, 6a. 

Em11 0tt, Re5earch Pr0fe550r, 5teven5 1n5t1tute 0f 7ech- 
n0]09y, H060ken, N.J. 

5herman H. Pa1mer, ~ana9er, Du8015 Chem1ca1 1nc., 
C1nc1nnat1, 0h10. 

J0hn 7. Patt0n, Re5earch 5uperv150r, Wyand0tte Chem- 
1ca15 C0rp., Wyand0tte, M1ch. 

7111m0n H. Pear50n, Re5earch A550c1ate, Ethy1 C0rp., 
8at0n R0u9e, La. 

W1111am 8. Pe5k1n, Re5earch Chem15t, Rea115t1c C0., 
C1nc1nnat1, 0h10. 

Pau1 0. Peter50n, 7ech. 5erv1ce Repre5entat1ve, 5tauffer 
Chem1ca1 C0., Ch1ca90, 111. 

R06ert J. P1kaar, 5en10r 7echn010915t, 5he1f Chem1ca1 C0., 
New Y0rk, N.Y. 

W1111am C. P0we, A550c1ate Re5earch Chem15t, Wh1r1p001 
C0rp., 5t. J05eph, M1ch. 

W1111am J. Raa6, 5uperv150r, 5he11 Chem1ca1 C0., Un10n, 
N.J. 

Charanj1t Ra1, 5en10r Re5earch 5c1ent15t, 7he Pure 011 
C0mpany, Cry5ta1 Lake, 111. 

5tuart Rayn0]d5, Chem15t, E. 1. du P0nt de Nem0ur5, 
Penn59r0ve, N.J. 

Jame5 M. Rect0r, Chem15t, Un10n Car61de Chem1ca1 C0rp., 
5. Char1e5t0n, W.Va. 

H. Warren Ree5, 5en10r 7echn010915t, 5he11 Chem1ca1 C0., 
New Y0rk, N.Y. 

V1r911 J. R1chter, 5ect10n Head, C019ate-Pa1m011ve C0., 
Jer5ey C1ty, N.J. 

R06ert 1~. R199er, Mana9er, Wyand0tte Chem1ca1 C0., 
Wyand0tte, M1ch. 

R06ert 0. Ruff, V1ce Pre51dent, P110t Chem1ca1 C0., C1nc1n- 
nat1, 0h10. 

Mart1n J. 5ch1ck, 5en10r Re5earch A550c1ate, Lever 8r0- 
ther5 C0., Ed9ewater, N.J. 

Henry J. 5ch01ten, Re5earch En91neer, Un1ted 5tate5 
7e5t1n9 C0., H060ken, N.J. 

R0na1d E. 5chwart2, Pr0ce55 En91neer, Arm0ur 6r0cery 
Pr0duct5, Ch1ca90, 111. 

5amue1 M. 5chwart2, 5r. Re5earch Chem15t, E1 Pa50 
Natura1 6a5 Pr0d., E1 Pa50, 7exa5. 

N1ch01a5 F. 5c0dar1, 5r. Re5earch Chem15t, 7he Mennen 
C0., M0rr15t0wn, N.J. 

Frank 5c0tt1, Re5earch Chem15t, Amer1can Cyanam1d C0., 
5tamf0rd, C0nn. 

Dan1e1 F. 5cu11y, Ch1ef Chem15t, Un1ver5a1 Chem1ca1 C0., 
Centra1 1~a115, R.1. 

L. W. 5e191e, Mana9er, A111ed Chem1ca1 C0rp., New Y0rk, 
N.Y. 

5ta61112ed, L1ne 0perated... 

Leed5 • N0rthrup 
pH ME7ER 

4912-A 

• 5ta61e, dr1ft-free c1rcu1t 

• Fa5t, d1rect read1n9 

• Lar9e 7-1nch 5ca1e 

• P0rta61e meta1 ca5e 

A new, 5ta61112ed 11ne-0perated 1n5trument, ran9e 
pH 0 t0 14 accurate t0 •0.07 pH, repr0duc161e t0 
0.02 pH. M1111v01t ran9e5 0 t0 m700 mv and 0 t0 
•1400 mv, accurate t0 •5 mv and •10 mv, 
re5pect1ve1y. 

5ta6111ty. Feed6ack-5ta61112ed c1rcu1t unaffected 6y 
chan9e5 1n n0rma1 11ne v01ta9e 0r amp11f1er 9a1n. N0 
apprec1a61e 2er0 dr1ft after warm-up. 
Fa5t Re5p0n5e. After 0ne-m1nute warm-up, p01nter 
m0ve5 d1rect1y t0 read1n9, w1th0ut dr1ft, 1n 1e55 than 
2 5ec0nd5. 
Lar9e 5ca1e. M1rr0red 7-1nch 5ca1e. M1111v01t 2er0 can 
6e p1aced at any p01nt. 
Un6reaka61e Meta1 Ca5e. 5tee1, w1th ep0xy and v1ny1 
f1n15he5.8u11t-1n hand 9r1p pr0v1de5 ea5e 1n carry1n9. 
C 0 n v e n 1 e n t  0perat10n.  510p1n9 fr0nt c0ntr01 pane1 
f0r max1mum acce5516111ty fr0m any p051t10n. 7erm1na1 
60ard 0n 6ack pr0v1de5 f0r 9r0und1n9 and f0r c0nven1ent 
c0nnect10n 0f e1ectr0de5, adapter f0r p01ar121n9 current, 
aut0mat1c temperature c0mpen5at0r, and rec0rder. 
Manua1 0r Aut0mat1c 7emperature  C0mpen5at10n. 
A d1a1 0 t0 100°C pr0v1de5 f0r manua1 adju5tment t0 
5amp1e temperature. Aut0mat1c c0mpen5at10n re4u1re5 
7herm0hm• acce550ry. 
Ver5at111ty. 5u65t1tut10n 0f p1at1num e1ectr0de f0r 91a55 
e1ectr0de adapt5 1n5trument f0r red0x mea5urement5. 
P01ar121n9 adapter f0r Kar1 F15cher 0r 51m11ar dead-5t0p 
t1trat10n5 15 ava11a61e. 

4912-A. Leed5 • N0rthrup 0H Meter, M0de1 
7401-A1, a5 de5cr16ed, w1th 5-1nch 91a55 and ca10me1 
e1ectr0de5 w1th 24-1nch 1ead5; e1ectr0de h01der, 1 pt. 
6uffer 501ut10n pH 6.86; 4 02. KC1 cry5t.; and d1rect10n5 
f0r u5e. W1th 3-w1re c0rd, 3-pr0n9 p1u9 and adapter. F0r 
120 v01t5, 50 0r 60 cyc1e5 . . . . . . . . . . . . . . . . . . .  330.00 

8u11et1n E-96 5ent up0n re4ue5t. 

AR7HUR H. 7H0MA5 C0. 
5c1ent1f1c Apparatu5 
V1NE 57REE7 A7 3RD 
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