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1202 Arnold Avenve, New Castle Caunty Alr Base
New Castle, Delawore
EAs B6606

Lecember o, L1vo0

nef: Lak:IB:CiK
(29727)
JAr. nobert k. Brinkman
wenior Licensing heviewer
480L0res Branch
bivizion of Licensing ana Reyulstion
e Le atomic Zneryy Commission

AasrLngton <5, Bs Co
vegr .r. brinkman:;

lrauk you tor your letter oI lovember 29, 1960
asking that we forward the information recuired relative tc
cur aririication 1or Byprocuct haterial License dated (ctober
O, - ‘UUI

1 feel that c.arification of the use to whieh we
are .oing to put this material is imvortant for vour evalua-
tion. e @esi.n and manufacture scientific instrunents. vne
rossiblie rrocuct that we are consicering for manutacture is
a4 ,as cnromateographnic detector bgsed on excitstion of argon
Lo & elastable state oy bomburament with Heta reaaiation.
Tris aetector 1s very similar to that manufactured by the
cerver- wimen Company &na tne Jarrel'! Ash Company. ITritium
it & commen source o!f the reaquired radiation.

Vur manioulgtion oi the raaciocsctive naterisl will
ve lim.ted to the cimple rlacement of the toil i:to the de-
tector cells We have already peen instructed by our conteme
platea curplier, U, &, Radiunm Corjoration, on tne care re-
Quired for this maniju.ation. we will nurchase the o1l
already cut to our exact dimensions, The rlacexent of the
101l in%o the cell will be zone ir a fume hood or .as tizht
ary=Lox. Attacced ls & more detailed descrintion of our cone
Lampiated use of the tritium feoil.

woncerning tie trainln. ana exrurience with rediation
Ol ressrs, cartin, suston ana vebbrecnt, it is true that there
has not oeen & larve amount ol exnrerience specific to nandling
regioact.ve materia.s; however, &s stat<d in our arr.ication
0l Uctober ©, lyoU, tne three pentlemen invo.ved have earned
trhelir rhe0's in Cremistry which incz.uded rhiygical chemistry
Courses cealing partly with recioactive materiais. Also, some
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Mr. nobert E., Brinkman Dec, ©, lyou
U. 5. Atomic Energy Commisgzion

specialized shortcourses on radiation chemistry were included
in the training. Tne industrial experience of the three
géntlemen did not directly involve radiation chemicals, but
indirectly we were exposed to the handling of such materials.
A corplete raaiation laboratory at the ecstablishment was up to
dete in the way of equipment und knowledge. In view of the
minimum hanaling we rlan to do, ana the information rrovided
by U, 5. Kadium Corporation, we teel that we are gqualified to
handle this matvcrial.

1 hore this information will be sufficient to allow
you to grant us tne .icense. If not would you please call me
co.lect to get any more information required.

Very truly yours,

/ M an y
chm ¢ / /dtﬁ:
Aaron J{ Martin

Director of Research

—— R RSP, —
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ETAILS OF CONTEMPLATSD USE OF

The requested byproduct material (tritium foil) will be
obtained from the suppiier (probably U. 5. radium Corporation)
in the size reguired, which is & strip 1/4" x 1" with stainless
steel backing., No further cutting will be required. Un re-
ceipt these strips will be placed in ready made brass blocks
having insice dimensions of about 0.4" high and a diameter of
0.4", For this a slight amount of bending of the foil will be
required. This will be done in & iume hood using tweezers. At
no time will the io0il come in contact with inaividuals. The
syring tension ol tre foil will nold it in place around the
circumterence at the base of the brass block. This will be
the only operation pertormed with the foil itself., Occasionally
it may be necessary to remove the foil for purposes of reposition-
ing electrodes on the toil in the cell or for transfer to cells
of similar construction but different geometry. In these cases
the same care will be used as in the original folil placement.
1f the fume hood for handling oi the foil itself is not a satis- {
factory rrotection from minute particles ol the titanium tritide,
we would use a completely enclosed glove box flushed with filtered
air for all nandling of the toil.

The brass block containing the foil will be used as an ioniza-
tion detecting system for gas chromatographnic units similar to
those constructed by Lovelock (see Journal of Chromatograpny,

Vol. 1, page 35, 19%8; Lature, Vol. 181, page 1400, 1958; hature,
Vol. 182, page loo3, 1958), In these units the cell containing

the foil is flushed with argon at 50-200 ml./min. The cell would



& : ®
M. ) i

vetails of Contemplates Use of Tritium Sheet 2
ve operated at various temperatures derenaing upon the tvopes ol

bomjounds being enalyzea., However, thic temrerature wculd never

o L : i
exceed «W C to prevent signiticant adesorption of tritiunm.
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MODEL 720

. . . a significant
contribution to

gas chromatography
for the research

and control laboratory

Totally in keeping with F & M’s established policy of introducing new
instruments only when a significant contribution can be made, the Mode!
720 brings new standards of performance, versatility and convenience to
gas chromatography

To wit: ¥ & M’s original instrument in 1957 was the first commercial
high temperature chromatograph. Two years later, the company marketed
a new model, the first with temperature programming and a break-
through in chromatographic versatility and performance. In 1960, the
Model 500 was introduced, the first to combine all the state-of-the-art
improvements. It has since become the standard of comparison. Now,
the Model 720 extends the performance and versatility of the chromato-
graph by incorporating in a single dual column instrument all the features
required for research as well as routine analyses. All F & M gas chromato-
graphs are equally suitable for low temperature analysis of compounds
such as permanent gases, gaseous hydrocarbons and other low boiling
materials. Complete temperature versatility is an important feature of all
F & M chromatographs.

TRIPLE \SSURANCE O PERFORMANCE
When you order an F & M instrument, the new 720 or any other, you
participate in a unigue three-way assurance of performance that is backed
by the full skill and reputation of F & M Scientific Corporation.

1. Laboratory-proved —Every new F & M instrument is field-tested and
proved before it is marketed. For example: the Model 720 was 18 months
in development and 12 months in field trials in major laboratories across
the country.

2. No planned obsolescence —To protect its customers against premature
obsolescence, F & M has a standing policy to modify existing instruments
to incorporate the functional improvements of its new models. For ex-
ample: a kit is available to convert the Model 500 to dual column opera-
tion; another accessory permits the use of flame ionization detection with
a thermal conductivity instrument.

3. Performance guarantee - F & M guarantees the essential functions of
its ingtruments and supports their proven performance with maintenance
and technical service. For example: the F & M Applications Group main-
tains and continually adds to a comprehensive file of gas chromatography
applications which is at the disposal of customers at any time.

Copyright 1962, ¥ & M Sciemific Corporation




MODEL 720 ’”’ RACTERISTI( per/®rmance and versatility
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3,8 rimothylbenzone i ! SAMPLE. Aromutic mixivre, 0.9 micraliter
LA Arisnethylbenzene { ! e
1.2,3 trimethylberzene : CoLUmMNS ?O":V:;::;: 1.0: ‘ggo
m.hﬁ. ] mesh Chromosord W
Bipheny! Compansating—same
1,2-Dimathy! ! FLOW RATES . Analyticel—Heliom ot
napthalene 72 mil/min
Aceonapthane i
gw,"", oxide Sm::‘:l ng—Melivm o
i . ! ‘
P;::::'.ﬁuna | BRIDGE CURRENT : 180 ma

Carbaxole | SENSITIVITY  * mv

B e TEMPER ATURES . Dute ctor—350°C

1,2 Banzefivorens injecter port-—4485'C

Chrysane [ ! : Column-—programmed
NOTE: peok 15 represanss 10 i ! from DOC te 330°C
microgroms : L o 4.0°C/min

Kylons INSTRUMENY . FAM Model 720
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MODEL 720 OPERATING CONTROLS

Designed for operating ecse

The F & M Midel 720 was designed to afford:
the best possible analytical performance
all the controis that aid the analyst
convenient access to all compunents

good looks with outstanding performance.

Model 720 with cabinet door ajar (door swings out full 1807)




CONTROL CABINE‘?ECORDER Module

10 Master Switch with built-in circuit breaker
11 Pilot Lamp

12 Controller Setting operates variable transformer which
controls injection port heater ai any temperature to
500°C; actual temperature indicated on detector heater
panel

3 Power Switch

14 Pilot Lamp
19 Controller Setting determines control point of detector
heater controller; 10-turn precision potentiometer cali
brated directly in degree C to 500°C
16 Power Switch

Pilot Lamp

I8 Indicator: thermocouple pyrometer gives direct in-
dication of temperature in degrees C and F

19 Selector Switch: for selecting injection port or detector
temperature readout on indicator

ZU Selector Switch: controls power to oven for isothermal,
linear-programmed, or step-wise non-linear programmed
operation

21 Program Rate Selector: single knob controls linear
program at any one of 12 discrete rates of 0.5 to 30°C/
min.;: can be changed at any time, even during a run

ZZ Reset Knob: sets initial temperature for programmed
operation, thus establishing lower limit of program; or
sets control point for isothermal operation

/S Digital Indicator indicates oven control point at all
times, whether programmed or isothermal

24 indicator: thermocouple pyrometer gives continuous
indication of oven temperature; also has integral upper
limit controller that sets high limit of program

'S Pilot Lamp

£b Meter Reset: push button releases integral upper
limit controller and permits resetting by turning knob
on \n(l“.'.!l‘”

Power Switch operates blower for both heating and
cooling: interlocks with oven selector switch to prevent
heating without blower

8 Pilot Lamp

Y Power Switch: on-off control of line power to in
tegral transistorized d-c power supply for detector bridge

Indicator: milliammeter continuously indicates
bridge current

Bridge Current Adjustment permits  continuous
ad justment

Polarity Switch reverses polarity of detector output
to permit positive peaks on recorder regardless of whick
for

side of detector is being used analysis

) Coarse and Fine Adjustments accurately set zero

position of bridge output to recorder

4 Attenuator: divides the bridge output by factors of
two, This allows both trace and major components to be
[)T"-wn\v'" a8 optimum sized [w.nL-- on a ,».1{1",“ sSpan
recorder

Full Size Recorder 4 of 1° calibrated accuracy
11 inch calibrated chart width; Zener diode regulated
power supply: plug-in measuring circuit; ink pen; optional
S-apeed chart drive; provision for integrators and auto
matic attenuators

ACCESSIBILITY-—Ease of Set Up

Ail components are eagily accessible from the front
of the instrument: detector module has ”I" op cover
control cabinet and recorder have swing-out doors

There are only three electrical interconnections 1
between detector and control cabinet, (2) line power and

control cabinet accessories and control cabinet

i 4

' - I .
instrument readily set up for operation with only
one gas line connection required




MODEL 720
DUAL COLUMNS

The Model 720 has a dual flow system as
shown in the illustration below. In normal
operation, carrier gas first flows through
a stream splitter that divides it into sep-
arate but similar flow paths. Two dif-
ferential flow controllers and valves
regulate the carrier gas flow to each
column at precisely the rate selected by
their individual ad justments (on the front
of the detector module) regardless of
changes in column conditions during the
temperature program. The flow system
also includes dual injection ports and dual
exit ports.

After eluting from the column, the two
streams are directed to the sample and
reference chambers of the thermal con-
ductivity detector. Because of an integral
polarity switch, positive peaks are always
possible on the recorder regardless of
which chamber receives the sample flow.

The Basic Flow System

2 DUAL COMPENSATING COLUMNS

USE: To extend by 50 to 100°C the upper
limit to which a column can be programmed with
out baseline drift. Here's how: substrate bleed
ing from the compensating column is equal to
that from the analytical column. The conductivity
in both legs of the detector cell is equal and thus
cancals out, resulting in a straight baseline

METHOD: The two columns are prepared with the
same packing and the carrier gas flow rates are
adjusted to give identical bleed rates from the
twe columns. The sample is injected into the
analytical column and the chromatogram is pro
duced in the normal fashion

EXAMPLE : The synthetic raspberry oil dual column
chromatogram (below) is superimposed on &
baseline that was produced by a single column
(dashed line) and on its own compensated base
line (solid line). Dual column operation extends
the baseline by more than 100°C in this instance

AMPLE
PORY A
Al N >
ALYTICA OLUMN r““
Carrier —
.‘ Detector
Gas g—
i g~ P
YMPENS A TING L4 JMAM

TEmMP Hre in /e
TIME & min 15 8 min
INSTRUMENT: F & 14 Made! 720




Jl DUAL INDEPENDENT COLUMNS
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COLUMN & COLUMN 8.
BENZENE (1) CYCLOMEX ANE
AND CYCLOMEX ANF (2) BENZEME

®

(1) COMPOSITE AR
(2, CARBON DIOKIDE
(3) OXYOEN

(4] MTROGEN

Switeh Potarity

4 minutes

INSTRUMENT, F 2 M Model 720
SAMPLE: | micrciiter mixture of Banzene—8.F. 80.1°C
Cyclohavane—£.F. 30.7°C

COLUMNS: A4 x 4" GD, 20% Apiezon L on 60-80
mesh Chromosorh W
B¢ x %" O, 20% XF 1150 Miwile Sili.
cone on 60-80 mesk Chromeosorh W

FLOW KATES: A—Melium e 65 ml/min

B-Melivm ot 67 mi/min
COLUMN TEMPERATURE: BO“C isothermal

INSTRUMENT: F & M Mode 720
SAMPLE: Alr-CO; minture, 0.9 mi
COLUMNS:. A1 » %" OD, silice
B8 x 4" OD, M Sleve SA, COLUMN . Prapovative -— 8 x %' OD sainiess
30-60 mesh stael coll. 207 Apisyon L oo 60.80
FLOW RATE: A—-Hellum of 85 mi/min mesh Chromosork #
B--Heliom o 55 mi/win FLOW RATE: Malium ot 1860 el /min
COLUMM TEMPER ATURE: B0°C lsothormal PMRIDGE CURRENT. 100 me
SENSITIVITY: (1) Yenv (2] Bmv (3 Bmy
TEMPERATURES: Detector—-200°C
Injection Purt--280°C
Cotuwmn— 31 30°C

INSTRUMENT . F & & Mods! 720
SAMPLE: W and Tok
wers; (2) 200; (3) 400

{1) 50 micve-




MODEL 720 Tempera™re Program and Contr® Systems
Beginning with the first one, every new F & M chromatograph made a significant contribution to temperature control
in chromatography. The Model 720 continues this tradition by offering the analyst greater versatility in temperaturs

control and programming at a higher performance standard than any other chromatograph

Separate and Independent Temperature Controllers. | imn, detector, and injection port heaters all have separate
controllers through which each heater can be controlled at the individual temperature that suits it best, Thus

the injection port temperature can be set high enough for instantaneous vaporization of the sample but low
enough to prevent dm‘n;npnthn
the detector temperature can be controlled at any constant temperature up to 500°C, even during a column
change, to promote stability, prevent condensation and obtain optimum sensitivity
the column temperature is precisely controlled for best separation and elution of components either by isothermal
or programmed temperature operation
Separate Temperature indicators. All three temperatures can be indicated independently at any time on the thermo

couple pyrometers p. o
Wide Temperature Controi. All three temperatures can be controlled from room temperature to 590 °C. This is especially
important in dual column chroma graphs in which meaningful analyses are possible at higher temperatures without
baseline drift from substrate bleeding (see the chromatogram below). The temperature control system also permits
precise instrument operation at low temperatures for the separation of low molecular weight \'nm;mm\da and gases
I'he high-temperature feature also permits the ready removal from the columns of high-boiling components after
each run

Smooth Power-Proportioning Contro! Both the detector heater and column oven have power-proportioning controllers
that provide smooth, straight-line temperature regulation of a high accuracy (£0.1°C) and completely eliminate

on-off cvc lmg

Programmed or Isothermal. The 720 can be operated isothermally or programmed, and the mode can be changed from
one to the other at will, even in the middle of a program. Thus the program can be linear, or step-wise non-linear

Twelve program rates are available, ranging from 0.5°C to 50 °C/min

F & M’s (Microsignal Amplifier Converter) MAC(
temperature controller is a custom designod unit that
continuously compares the actual temperature (thermo
couple emf) with the desired temperature (reference
bridge emf). The amount of power supplied to the
heater 1g2 proportional to the difference between these
emf’s, thus providing true power proportioning tem
perature control

Two MAC controllers are used, one for the column
oven and one for the detector. The column oven con
troller incorporates a programmer that drives the
reference bridge through a gear train at a specific rate
depending on the choice of gear. The oven controller
also has a relay that provide hold” or "off at limit’

operation at the end of the program

INSTRUMENT  F & M Modal 720
SAMPLE. Bland of waxe: and pure
hydrocarbons
COLUMNS: Anaiytical—6 =% 0D, § % 86.30
silicone gum rubber on 60-80
mesh Chromesarh W
Cempensating —same
FLOW RATES: Analytical—MNelium o 60
mi/min
Compensating —Helium o
&3 ml/min
BRIDGE CURRENT: 150 ma
SENSITIVITY . | mv
TEMPERATURES: Detector—350°C
Injection Port-—480°C
Column—progrommaed
from 90°C to 420°C
@ 5.6C/min




MODEL 720 A@AcHMENTS AND Ac®ESSORIES

The Model 1609 Flame lonization Detector This is an ultra-sensitive com
panion instrument that extends the rang~ and sensitivity of the Model
720. For example, a successful chromat «n was obtained on the 1609
from a sample containing 4 ppb ethylene in nitrogen. Functionally and
in terms of performance, the Model 1609 was designed after the impor-
tant flame instrument variables were determined on the design of a
separate flame unit

The Model
oven, line-operated electrometer whose basic
amps full scale, and a full set of independent operating controls. The

1609 consists of the flame ionization detector, column
sensitivity 18 4 x 1012

addition of a column temperature controller and or programmer makes

the 1609 a separate flame unit with the versatility of the 609,

With the attachment of the Model 1609 accessory, the Model 720
Gas Chromatograph can be operated with either the thermal conduc-
tivity or flame ionization detector, and switchover from one to the other
takes less than one minute

Some outstanding features of the 1609 » ppb sensitivity « wide dynamic

range » full concentrat linearity + automatic hydrogen flame reigni

tion « packed columns wo 50 ft. long » accepts capillary columns « sep-
arate temperature control of injection port, detector and column

precise control of carrier and support gases

Model 50 Automatic Atenuater About as convenient an accessory as any analyst ever used,
the Model 50 makes possible unaitcaded chromatographic operation during the run by
Here's how: it

automatically holding peaks on scale, regardless of the signal intensity

automatically increases the attenuation factor by two (decreases sensitivity) when the re-

corder pen reaches 959, of scale, and decreases it by two when the pen reaches 3577 of
scale returning to the basel Both the upscale and the downscale points are adjustable
Its overall range is 1 to 1 it has a minimum attenuation dial that can be set between 1
ng it will not deattenuate. In addition to complete automatic

Part No. AA-0000

and 512, below which

oporation, there is a nual control switch and dial

This chromalogrem
pertormance
of the Model 50 Avto- @

for components
end 3 were all
avtomatic

by

attenvation through
faciors of 1, 2, 4, .nl.i
and back to 1. Note that
the individual peaks ore
sharp, oosily idontified
os to aPeavation, end
rendily colculated os to
aventitative dote.

TEMP  125C 150 175

TIME 0 min 2 4 ]

INSTRUMENT: F & M Madel 720

SAMPLE: Mixture of (1) bonzane
(2) tolvens (3) p-xylens and

4) o-xylone

COLUMN: & = 4" OD, 20
LB 550X on
Chromesork W

FLOW RATES: Metium ot 60 mi/min

BRIDGE CURRENY: 150 me
SENSITIVITY ;. As indicated
TEMPERATURES:

from 1 ‘o
@ V0°C/min

7 min

injector Port—315°C
Colu

w00°C



MODEL 720 HTACHMENTS AND A&E’.SSOR!ES

Gos Sampling Valve

Solid Saomple Injector

CUSTOMER
SERVICES
FROMF&M

Detecror Protector

To protect the filaments of the conductivity detector against burn-out,

the Detector Protector unit automatically turns off the filament current

if the carrier gas flow is interrupted for any reason. (Part No. PC-100

Sompling Accessories

For laquips a complete line or Hamilton Microliter syringes and
Chaney adaptors. These are precision syringes that permit reproducible
sampling. (Part Nos. S-7001N to S-750NCH

For Gases- Part No. GV-10/11, for the accurate introduction of
gaseous samples; leak-free at temperatures up to 150°C and pressures
to 100 psig; all stainless steel.

The GV-10 and GV-11 are the same in every manner except that
the GV-11 is provided with shut-off valves on the sample inlet and
exit ports. Sample loops available from F & M are

Size Part No o2 Part No
0.5 e« L-005 L-050
1.0 ex L-010 L-100
2.0 e L-020 25.0 e L-250

For SoLips — Part No. S1-4 permits the direct analysis of any solid that
vaporizes on heating to 500°C or less; useful for the study of degrada
tion products of polymers and for the analysis of entrained volatile
components in solid materials; also injects hard to-handle liquids;
uses standard melting point capillaries; attaches directly to Model
720 injection port.

integrators

F & M offers a complete line of mechanical ( ball and disc ) and electronic

analog and digital integrators for your most exacting requirements. The

integrators available from F & M are
/‘;!'N ) Part No

Davstrom Atten-U-Matic 1 A -60KX)
y

Disc Integrator 1-3000

Infotronics Integrator 1 F-9000
Columns and Puckings
F & M stocks a large variety of both analytical and preparative columns
for the Model 720 and other instruments. Aiso available from stock are
different types of packing materials, solid supports, liquid substrates,
and empty columns. F & M will also quote on any special column and
packing requirements
Set-Up Kits
These two convenient kits contain all necessary reducing valves, tubing
and fittings to conns et the carrier gas cylinder to the 720. When order
ing, please identi kind of carrier gas in addition to the part no

/ Part No
For thermal! conductivity uni SK -«
For flame tonization units SK -

F & M obh=rs a variety of services for users of F & M in
strun entation. Highly qualified, technically trained
repres mtatives in major cities throughout the United
States, Carada, and in Europe are available to help cus-
tomers s \lv2 unusual chromatographic problems.

Trained servicemen are on call to assist owners of F & M
equipment with service and repair of their instruments.

At the main office, ¥ & M's Applications Laboratory
personnel are constantly investigating new chromato-
graphic techniques and improving existing methods. The
results of their applications work is made available to in-




MODEL 72’SPECEF!CAT!QN5

FLOW SYSTEM

Dual columns
Dual differential flow controllers
Dual injection and exit ports
Five flow paths:
(1) dual compensating columns
(2) dual independent
(3) two columns in series
(4) single column
(5) preparative

COLUMNS

Standard column sizes available from F & M
are: 4, 4, !4, and '5 in. OD in lengths
up to 50 feet and longer, depending on
column OD

Preparative column: 8 by 15" OD

Packed or mpl/lar\ tvpn- can be used

DETECTOR

Thermal conductivity type is standard:
four-filament tungsten hot wire
high sensitivity W-2 detectors (optional
integral solid-state power supply
polarity switch
continuous bridge current adjustment &
milliammeter
attenuation switch (12 positions to 1024
automatic attenuator (with similar specs)
is optional
precise zero adjustment (coarse and fine
Flame lonization Detector Attachment
is optional

TEMPERATURE PROGRAM

Program rates: one knob selector for

0.5, 1, 2,3, 4 5, 10, 15, 20, 25
and 30°C/min.; can be changed at any
time

Limit controls: to automatically turn off
column heater, or hold temperature
isothermally, when upper limit is reached

Selector control: for isothermal, linear, or
linear-isothermal operation

TEMPERATURE CONTROLS

Controllers: separate controllers for detector,
column, injection port

Range: all three can be independently set
anywhere up to 500°C

Accuracy: detector and column controllers—

+0.1°C
Readout: column - digital and meter
detector meter

injection port - meter

Column heaters: 1200 watts

Column heating rate: from 756°C to 500°C
in ten minutes

Column cooling rate: from 500°C to 100°C
in less than ten minutes

PHYSICAL

Size: control cabinet/recorder module 22"
wide, 15" deep, 35" high

Weight: 185 pounds without recorder or
ACCessories

255 pounds with recorder

ELECTRICAL

Power requirements: 110 volts, 50-60 cycles,
20 amps, a-c

Fuses: main  20-amp circuit breaker integral
with master power switch
controllers oven and detector controllers
both have 1/10, 1 and 15-amp fuses

STANDARD ACCESSORIES

Any of the following can be used, without
modification to the Model 720 or the
ACCessory

a. Flame iomzation detector attachment

b. Gas sampling valve

¢. Solid sample injector

d. Automatic attenuator

e. Prep scale column

® Specifications subject o change without notice

dmthrwghpapanmmdnthdmu!muhnp,
naumﬁcpublhm.mundbyoommehunve

articles in the ¥ & M house organ,
“Facts & Methods”. Copies of these
publications are sent free of
charge to anyone interested
in chromatography.

For the solution of your
gas chromatography and
analytical instrumentation problems,
call on the depth of training, experience nnd
service available from F & M Scientific Corporation.

The new F & M manufacturing ond
research facilities ot Avondale, Pernsylvania

1



Starr Road and Route 41, Avondale, Pennsylvania

TELEPHONE: COlony B -2281 (Area Code 218) - TWX X S8Q 17

Soles offices in Atlante « Boston ¢ Chicage » Evropean Subsidiory

Dalias + Clevelond » MHouston * Los Angeles + | F & M Scientiric EUurora, N‘\'.,

New York « Pittsburgh « 5t. Louis + Washington Leidsestrast 67-71, Amsterdam,
The Netherlands

international Division

F & M Scienrivic CORPORATION |
AVONTALE, Pennsylvania




