" 59743

.
e € i L S ottt e bt

September-October, luy,

== section of this manual.
Shmulvakovskii, Ya. E.. ar:
—=nskaya: Application of Inf; .
—ascopy to the Determination
I Aromatic Hvdrocarbons. 7-
“troskoppit, Alad. Nauk B/).
FR. 2: 367 {1963:. Clir
76531h (1963). Tshida. K-
o Mixtures of Cos Aromazr
sans by Infrared Spectropli.
Sunke Nenkyu 9: 27-40 (1060
ratr. 570 15808g (1662),
infrared spectrophotometr.
., Y. Matsumoto. and K
-nalvsis of Mixtures of Oreart:
--ds by the Method of Tnversian
—al Spectrophotometry in i
Koru Taru. 14: 35+ (1962
wstr. 610 38a (1964).
=hagnetic resonance. Takeuchi.
4L Yamazaki: The Precision of
~Titative Analvsis of Toluene arid
—=zepe Mixtures bv High Resoln.
CLLR. Spectroscopy. 67 13T
Zhem. Abstr. 62: 8373h (1963
T=ctrophotometry. Kasimov. R.
. Agacva, and O. 1. Dzhafarov:

mntraeranie Analveis of ictlini-

Dehydrogenation  Produck
Flhim. Zh. 1965: 101, Chrm

- : 183870 (1966).

—z:2e of the ethvlbenzene nitratio.,
. srnitrocthvlbenzene, Krivoruci:-
+ Determination of Some Neai
- muances Which Occur in Pl
=z Styrene-Butadiene, Burvl. an!
ene Rubbers. Novoe v Qblas
. wim. Analiza. (Raboty po Prow: -
Zthimy 1962 104-120 Ol
<: 1B16g {1963).

—=iee of the reaction produst with
nitroprussids  in conconuiaten.
acid. Dinitrov, D Fo Fran

ova, and M. Rratkeva: Sen
acnions af Aroweatic Compmpils
sow Color Weaction of Sadie

—ssicde with Aromane Comnpans
e Khim-d ebhnot Dea a0 2

Shem Abdr, 62: 11150, 1 10eh

b e o ———— - r——————

e e

SIEE T ) Pl

Monitoring Exposures to Vinyl Chloride Vapor:

Breath Analysis and Continuous Air Sampling

EDWARD D. BARETTA* RICHARD D. STEWART, M.D.,* and
JOHN E. MUTCHLERY

Department of Environmental AMedicine, Marquette School of Medicine. Milwaukee, Wisconsin,
and Environmental Health Svction, Biachemical Research faboralory,
The Dow Chemiral Company, AMidland, Michigan

@ An environmental survey was conducted to determine the time-weighted average

cxposure {TWA) of a greup of chemical plant workers to vinyl ehloride (VCI)
vapor. This survey fcatured comtinuous multipoint air sampling and analysis using aa
infrared spectrophotometer. The inhalation exposure data were divitized and record-
ed on paper tape [or subsequent computer analvsis and derivation of daily TWA

values for each worker.

A breath sampling program was conducted concurrently

with the environmental survey. and a series of breath decay curves relating post-
exposure breath concentration 1o vapor exposure were derived from the data. To
validate the breath curves derived from on-the-job data, postexposure breath curves
were also constructed from breath data obtained following experimental hwran
exposures to carcfully contrulled concentrations af VCl vapor. The close agreement
between postexposure breath conc:ntrations a¢ the correspending TW.N\'s abtai wed
by each of the mcthods suggests that cither continuous air monitoring or bre.th
analveic §¢ valid {ar cxtimating the worker’s individual dajly expesure 1o VCI, .-ad

b=
for cvaluating vapor exposurc,

Infroduction

THE QUESTION THAT MAY ARISE
following an environmental survey s
whether the chemical vapor concentrations
measured are truly representative of the ex-
posurc being experienced by the workmen,
Evaluation of the ranges of atmaspheric con-
centrationt and estimates of tite-weighted
average conventratien (TWALT are all too
often based on a few spot samples obtained
under conditions which are not representa-
tve of all phases of 2 ehven opuravon. A
MOre exact theasaiemeoen? (\( \‘JIH)!' l‘\?)(l\:lll'tf
would have to be hasd oan continuons moni-
toring of wir in the workimar’s broathing
vone during hic entire werk shift. Obyviously
this 1ask is made difficult and often nupossible

Thiv paper was procenrd @ the Nvrnasn beddosiz ol
Fhheerne Camrdervioe e, S Tons Moo, Mas WL P,
Marquetts Schoet ol Mehicioe, Mowachoe, Yoo,

Thhe oo Cheaveal Companc, Mudoeal, Mo locan.

sIdes fuicobian suddanas shat hreesi]y analveic ic 3 useful industriai hygiene €ehaijue

by the large number and variety «f tasks per-
formed by today’s modern chenical plant
worker.

Recent improvements in autematic moni-
toring and data processing equipment have
provided a mecans for a more sausfactory so-
fution.  Seguential samplers and antematic
ansivzers and tecorders can now be used
10 continuonsly monitor <everal lacations or
opuriations to provide more valid data on
which @ base estimates of citemical exposury.
Computers van be utihived to manage the
laree volume of data gencrated by continu-
auns menitoniug.t

Meanwhile a technique has been vander de-
velopment which more procialy delines the
level of individual exposuse
that the total hody bvrden af a volatiie ciem-
ical is dirccth reloted o its conventration e
expired air Tedd 10 the developmuont of tech-

The realisation

aigqres for collecting wid analvsng Licah

sampdes sefnl in estimading the more mndi-
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vidualized exposure experience of each work-
man. Studies by Stewart «f al. ¢ have shown
that the excretion or “decay™ of vapor in the
breath can be used to characterize the ox-
posure. Breath decav curves constructed for
several chewical solvents have proved clin-
jcally wseful as an index to chemical expo.
sure.

These breath decay curves, for the most
part, were constructed from postexposure
breath data obtained from experitnental hu-
man exposures ta carefully controlled and
relatively  constant  vapor concentrations.
However, breath decay curves have recently
been constructed from breath data coliected
from workers whose work environment was
being continuously monitored.”

In this study of human exposure to vinyl
chloride (V'CIY vapor, breath: decay curves
cons'ructed from data obtained during ex-
perimental exposures to the relatively uni-
form. concentration within an exposure cham-
ber were compared with these derived at the
thcoretically ewuai, bul broadiv fluctuating,
concentratinne epcounrersd in a  chemical
plart atmosphere. A measure of the validity
of ¢ontinuous monitoring data and the use.
fulness of breath analvsis in assessing tine-
weighted average exposure was reflected by
a C'ose similarity between the two sets of
breaih decav curves.
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Procedures

Monitoring the Plant Atmosphere

The chemical installation surveved
closed structure housing several aep, ..
chemical processing operations. Firv, o .
survey was conducted for each of o |
classifications to determine the work ., ..
frequented by the waskmen and the time 1.
spent in each area. Bor cach job classiican. .,
five sampling probes were strategically i
in the work arca. A sixth probe was pla..
outside the building. and charcoal and i, .
gel filters were placed in the sampline i
to assurc a clean air reference. The sany.
probes were 53/16-inch I[.D. Saran tubin-
through which air samples were drawn v
vacuum puwnp at a rate of 17.3 liers i,
to a centrally located infraved spectrophoton
eter. The spectrophotometer was equipy«d
with a 10-meter path-length gas cell sens.
tive 10 3 ppm of VCI at a wavelenth o
10.63 microns. The VCI concentratica was
lineariv related to absorbance up to apmios.
inateiv 1600 ppm,

AN

A schemaiic diagram of the sampling ..
tem is shown in Figure 1. Sampling was s
ecuted scquentiaily with a set of six two-wan
solenoid valves controlled by a timer whnh
advanced the samipling location every & i
utes. A visual account of traasntitance w.
recorded on a strip chart recorder. Muean
while the dala were recorded in digital fou
on paper tape by a tape punch and digitizo-
progranumed to reeord three equally spaced
transmittances during the last hali of cach
S-minute sampling perind.

The transminance daa finnished by i
spectrophotometer was comverted to absilbe
ance and redueed © concentiation accordin:
1o Boeer's laws

, “"Xm
A=Log X, )

vhere
A = ahsorbance
AW = basesline 1esparnse,
X = response at totad absorption.
Y, = response at ocation i
i = 2,%, -, 5, 6.

asy ©000875%
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C = concentration

The taped data were processed by a Bur-
roughs 3500 computer at The Dow Chemi-
cal Company Computation Rescarch Labora-
worv. The computer was used to calculate
e mean and standard deviation of concen-
wations at cach location for cach 8-hour
work shift. Finally, time-weighted average
concentrations were calculated for each job
vlassification using the time-location data
obtained from the job surveys. As described
clsewhere,® the weighted percentage of time
during which concentrations exceeded sev-
vral prechosen levels was also computed for
use in establishing exposure profiles.

Figure 2 describes the exposure profiles
{frequency distributions) for the four job
classifications studied during this survey.
These profiles show the pereentage of time
that  concenadions  excerded  the  levels
showts Ty sunmnadi e s coal tznz ef then
sands of individually measured concentra-
tions and reduce them to single curves. Fig-
wre 3 shows the corrective trend brought
about by actions undertaken to reduce the
atmosy heric concentration of VGl over the
7-momh period during which the study was
conducted. Only two job classifications war-
ranted extensive study, but men in all four
classifications were asked lo participate in
the breath sarmpling program.

On-the-Job Breath Sampling

Three separate breath smupling programs
were conducted concwirentiv with the viviie
amnental plant survey, designated by the
hoxed ponions in Fiane 3.0 Each winker
colleeted three breath samples dadlv—the first
on his arrival home e work, the second
310 10 hours later, and a linat <unple be-
fire renning 1o work the followine dan The
sunples were collecied in pipeis construeted
lrom short lengths of 200mnn ot glise tabing
to which had been welded at ey end dhe
thyeaded portion al o 2-demn (8-mls sovews

"-"-_ gy o
American Industrial Hygiene Association Journal 539
Finally, e

S
= C  COACULATOR DPEACTOR
C - K A tea F © PUI(R SPLAATON
@ POLTECR DPLRATDR
\\ill‘l’c we AN -PaCRabEn
K a proportionality consiant, bl

‘ N P L
O G Q30T 1 W 20 I4AOEINM A 13 95 NN My
TgAwRIGHEED W OF Tael TNC CONSLATIAATION CXCCLDED Twal SROWN

Ficere 2. Exposure profiles expressed as VCI
vapor concentration versus the exposure {requency
distribution for the {our job classifications.

cap glass vial (Figure 4). The overall length
of the pipet was about 9 inches, so it could
be conveniently and inconspicuously trans-
ported to and from work in a lunch bucket.

The plastic caps were lined with six layers
o! Sarun film identical to that used for the
construction of Saran air sampling bags. A
¢ /32-inch hele predrilled through one of the
Laps  Drovided an acdess (ol wilhdiawing
sampies. Tal Saran linim o
fective gas barrier so that vapor losses were
held to fess than 109¢ for a holding per:od
of 3 days.

When collecting a sample the subject nwas
:sked to remove the caps, place the pipet to
Lis lips, and breathe normiaily in through his
nosc and exhale through the pipet three

ided am ef

Mo
10
200 « CauguLATOS ORERATON
Y o owrca preator
I . 208 -baCHACER |
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10t n el
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I8 anin Taniant ™ ffwavansf Tuserm © 2w T way 3

Frever 30 Weekly mesn vapor exposune conern-
trations neasured durie the survey, Periads dur-
jae whichr breath samphing was conducted ase sep-

resented by the bosedan arcas,
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Ficure 4. Glass piper (50 mi) used for coliect-
ing breath samples. One cap has a predrilled hole
for gas sampling. Both caps have Saran liners
which scal the pipet chamber.

times. After expelling the fourth breath he
quickly caps the tube, trapping a portion of
alveolar air. The importance of writing the
name, date, exact tune of sampling, and the
workshift most recently completed, on the
label attached to each pipet. was stressed.

Aliquots were drawn from the pipets with
a I-ml Hamilton gas-tight syringe and ana-
lyzed in an Acrograph A-600B gas chromato-
graph using N. carrier gas and 2 hydrogen
flame detector. Separations were made with
a 6-faot, Va-inch I.D. stainless-steel column
packed with Carbowax 20N alkaline on
Chromosorb W 60/80 mesh acid-washed.,
Exposurc Chuinles Cpuiuiion

Threc cxperimental human cexposures to
VCI were conducted at nominal vapor con-
centrutions of 30, 250, and 300 ppm. The
exposare chamber was a room measuring 41
feet by 6 feet wide by 7.5 feet high. The
room had a continuous positive air supply
and exhaust system capable of maintaining
a slight negative pressure within the cham-
ber. Continuous distributien of the cham-
ber air was achicved by recirculating the air
with a squirrel cage fan thiouzh a serics of
inlet and outlet ducts spanning the length of
the chamber. The VCI was netered into the
duct carrving air exhaunsied by the squirrel
cage fan and entered the roomn annosphere
via the recirculation svstem at aorae suflicient
to maintain the desired aonospheric concen-
tration. The vapors were miroduced fram a
pressurized  storave oviinder diuongh 6 feet
of Vg-ineh LD staindesceaace] tubing into a
rotomcter priot by entenng the cirendannes air
duct. A lhicaung tipe wiapped around the
stainlessesteel twbing preveneed  condensaoon
of the VO and stabihaed the flow of the
vapor.

The cancentration of VO i e el
was constantly onuored with a Perkin Bl

November-Decomibiee, s

mer infrared spectrophotometer  equi;,

with a 10-meter path-length gas cell, A ..
pling probe, consisting of 3/16-inch 1.13 «
ran tubing, was centrally located durin; .

exposure to represent the breathing sone .
all subjects within the chamber. Thy ..
was moved about’ prior to each exposiie -
detect imbalance of vapor concentratin
within the chamber so that neccesary ..
rections in the recirculating svstem cauid 1.
made. Air samples collected perindicy:
within the chamber throughout the expog:.
day were analvzed by gas chromatowrapin + -
added assurance of analvtical accuracy. b,
the infrared spectrophotometer and the v,
chromatograph were calibrated before ca
experiment and at intervals thronghout .
exposure dav.

Each 7.5-hour exposurce dav included .
0.5-hour lunch peried in an uncontaminvated
area ousside the exposure chamber. [lhe
TWA concentration was calcuiated ou the
basis of ».3 nours of exnosure

Clinical and Laboratery Proccdures

Each subject had been under caveful vneid:.
cal surveillance by the medical deparimen
for a number of years, and each was given «
complete medical examination 2 lew das
prior to the VCI exposures. Included were
a compleie urinalysic and 24-hour uwiine fee
urobilinozen. compleie blood connt with vl
imeniation rate, seticuineyte tount. KGO
SGPT, LDH. alkalive phaosphatase. BUM.
creatinine, and bilirabin,

Each subject reeeived a repeat TS
exammatian | hour beture enteringe the oy
posure chamber. This examination incld
weasureinent of fempetatare, bload pressan
and pelae rates a newrologieal exanunate
and enllecuon of biooad and nca sauplos
A quedionpaire noting the presence of e
somptoins ol tlness (foc example, headadd
nausea, iy dooaty completed the pre-ess
posure hedicar evaluation,

After the subject enteved the el
ttal expined breath sanples were cobleosed
every o by having hin breathe ont throo
a Savan e feading wooa Saan plasie o
lection b doeaud oweide the clinber
Tidal volase and ot expiratany eajaacins

RSY 0008757
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were measured in the morning and again late
in 1he afternoon exposure periods.

Subjective and neurological responses were
wmeasured  before the subject entered the
chamber, 15 minutes after entrance, and at
l-hour intervals thereafter. Flannagan Co-
ardination and Crawford Manual Dextenty
Tests were conducted at midwmorning and
again in the afternoon. Breath sampling be-
san immediately after the subject left the
exposure chamber. A 24-hour postexposure
urine sample was collected and a blood sam-
le was drawn the f{oliowing morning for
SGPT, LDH, alkaline phosphatase, BUN,

creatinine, and bilirubin determinacions.

Analysis of Breath Data

The decay curves for the breath vinyl chlo-
ride concentrations were constructed by step-
wise multiple regression using a digital com-
puter. An empirical relationship of the formn
Concentration = f (TWA, tine) was select-
ed from a choice of several terms, each based
en TWA and/or time. The resulting regres-
o1 eqUAGon Lot Toprasenes the nedered re-
lationship between breath vinyl chloride con-
centration, time-weighted average exposures,
and pestexposure time.

Eacl- breath decay curve has an associated
standavrd error of regression which can be
used 1 compute the confidence band for any
chosen level of significance. The 95¢¢ con-
fidence band for the mean of a group ol ob-
servations was chosen in this case 10 describe
the statistien! error assaciated with the breath
data and the regression technique.

Results
Experimental Brcath Curies

A total of 13 men participated in the three
expevimental chamber exposiaes at nominal
eoncentrations of 30, 230, and 00 ppm pro-
ducing a total of 160 vaiid breath data
points. Five of the six subjects exposed 10 30
prm were re-exposed at 900 ppm 2 davs
later. There was no measurabde residual vinyt
chioride detected on tie breaths of the sub-
jects prior to the second exposure. Sevial
breath samphpy was Witiavied  bamedinwly
alter the subjects Ieft the exposure chamber
and continued up to 20 hours {ollowing 1he
“xpasures.

Tasce }
Experimental Human Expasure to Vinyl Chloride

Chawber

Concentration

_ {ppm) Range TWAr  Numbser of
X 5.0, (ppm} ippm) Subjecta

59 2 65— 53 “® 6
%1 B B9-243 48 4
4% 7 318471 459 4
491 b ] 7

525475 441Y

*Timg.weighted £ istion based on 7.3 howrs
including: a. 0.5-hanc luuch period in an unconiaminated
area.

*Continuous expoure jor 3.5 houn.

Table 1 shows the analyzed concentration
to which the subjects were exposed. Calcu-
lations of the mean and standard deviation
of exposure concentration are based on chart
readings from the infrared spectrophotoineter
taken at 3-minutc intervals over the two 3.3-
hour exposure periods. The TWA is based
on the total 7.5 hours which included a 0.5-
bour funch period in an uncontaminat:d
2 ea.

The final breath decay curves intended “or
use 25 an index to VCI exposurcs were ad-
justed to TWA concentrations oi v, 230,
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DAILY VARIATION IN EXPOSURE TC VCL VAPOR
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Fouvre 6. Variation in VCJ vapor exposure for
three shifts

and 300 ppm (Figure 3). A 100-ppm decay
curve was interpolated from the available
data using regression analysis. These curves
are presented with the caleulated 93¢ con-
fidence bands for the mean of a group of ob-
servations.

On-the-fol Breath Curves

Ten workmen wvarvticipaied in the ou-the-
job breath sl pisgiesn, prouucing a
to1al of 91 usable sets of data. Ten percent
of the breath samples collected were discard-
ed because of pipet leakage or poor sampling
technigues.

Absolute breath levels ranged [rom aboul
20 ppm in <ne sample taken less than 1 hour
after an 8-hour TWA of 250 ppm. to barcly
detectable levels {<0.05 ppny) in samiples
taken after exposures at TWA's below 30
ppm.

The extronwly broad vaizion n the
TWA's experienced by workmen during one
of the periods in which breath sampiing was
being conctucted i demonsnawed for three
shifts of wwn bearing the job classificanion
“eoazulatar operator”™ {Fleure 600 Minuue,
houarly, and daily ficctuations i the concen-
tration of A contaruinant are most deseriptives
This
method of sampling quickly points out the
fallaey of juduing TWA and peak exposne
cancentrations an the bhasis of spot smnpling
or peviodic sinvess of el duradion.

The remuakahle correlation benween bicath
concentiatnon and corsesponding TWA val-
ues ouude it posidble 1o constrnet the series

Iy revealed by continuous monioring.

of breath decay cunves shown i Figare 7.

November-December, 1969

with confidence bands only shightly widw
than those from controlled hnman cxpetis
ments, The close similarity between these
curves and those constructed from controlled

exposure data are further illustrated in Fig-
ure 8.

Human Responses

From a subjective standpoint no significant
untoward affects werc noted at any of the
exposure concentrations. The only comiplainis
were those of two subjects who reported mild
headache and some dryncess of their eves and
nos¢ during the 300-ppm exposure experi-
ments.

No odor was detected by anvone cnterin
the exposure chamber at 30 ppm. At 230
ppot all four subjects entering the chamber
initially reported that they could delect a
very shight odor of the chiemical. Five of the
sever subjects cntering the exposure chame
ber at 500 ppm were able 1n detact thc odo
of VCL bwe aftee 3 malny o, LD capusure those
five were unable to deteet it even with forced
inspuation. Threc of the four subjects re-
entering the chamber after lunch were able

100§ —=——— T :
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80 ; —
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Breath cdecar ewves derived from
lere
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1o detect a faint odor of VCl. One subject
could detect a faint oder on deep inspiration
for approximately 13 minutes after entering
the exposure chamber.

The exposure had no noticeable effect on
neurological responses, nor did it produce sig-
nificant changes in the results of mencal, co-
ordination, or manual dexterity tests conduct-
ed during the exposure period. Al clinical
laboratory studics perfonned in the post-
exposure period were normal and not signifi-
cantly different from pre-exposure values.

Discussion

The object of the environmental health
survey is to identify the atmespheric contam-
inant, determine the exposure level. and re-
late this to the health bazard it presents. If
one 15 to judge hazard by ambient concen-
tration measurenents. then those measure-
ments must accarately describe the exposure
on a continuing individual basis. A carefully
vonducted surev eombining continuous anal-
vsis of the worh wocu. ztwnenhere with a
comprehensive job scudy will provide data
valid for estimating time-weighted average
exposure.

On the oth'r hand, breath decav curves
venstructed from hreath data collected dur-
ing continuous plant monitoring are in close
agrecinent with those obtained from exposure
chamber experiments with VCL These curves
should therefore be useful as a second meth-
od for assessing exposure 1o VCl vapor,

‘The choice of whether one or both meth-
acds should be used depends on prevailing
ciccwmstances and on the thoroughness de-
sired. For example, data useful in deserils
ing peak exposures are obtained from cov-
tinuous wonitaring,  Concurrently, expoasure
trepds and concentration aradients wiay help
Wdentdfy plant operational inclliciencies and
cquipment malfunctions by revealing specific
sources of emission. Correcting these prob-
s not anly restores a healthiul work vo-
viconment hut often resulis in boras iaoanes
be reducing toses of caw muatertal and pead-
wet.

Continuans  monitoring,  loweser, s vs-
vemely contly bath in time and in the eguip-
ment yequined. The seope of data aoquinad s
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Fiocurr. 8. Comparison of breath decav curves
devived frem the on-the-job data and ihe experi.
sl humoan exposure data.

limited by the number of sampling probes.
and these probes are not alwavs capable
of accurately measwing the individual's dailyv
exposurr experiences. especiatiy should these
invohve unusual incidences such as chemical
spills or exposures outside the mionitored
area.

RBreath apalvsis has the advantage of in-
dividualizing cach worker’s integrated daily
exposure.  Dreath decay curves, 2s an index
of cxposure, offer a means of estimating the
averaee dailv individoal expoatre en the basiy
of a fosw breath samples taken seviadh in the
postexposre prriod.  Consequentdy buivath
analists can be used to dingnese as well as
guantitate an expesure which has already
ocenrred. Tt s a relatively inexpensive and
dinple method which can be put into oprva-
tion without extensve and costy prelingnary
preparatons,

Henvover, postexposiee hreath anadvsis does
not provide twdormaton on the daihy thowaas
trons of exposure, md the peak exposae con-
centintions are uot mde evident by beeath
diaty Finallv, breath analvsis 3s not applica-
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ble 10 all chemicals, and breath decay curves
established for onc chemical are not useful
as an index of exposure to any other chem-
ical.

The decay curves presented here are in-
tended to serve as an index of exposure to
vinyl chloride vapoi and are based on an
exposure duration of 7.3 hours for the experi-
mental exposures. and 8 hours for the en-the.
job study. The close agreement between the
two scts of curves and the narrow confidence
bands obtained in cach case demonsirate the
usefulness and accuracy of both methods
for estimating TWA exposures and indicate
the importance of breath analysis and the
need for expanding its use in evaluating ex-
posures to other sidely used volatile organic
chemicals.

-~
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Nalices and Deadlines

It is the policy of the AIHA Journid to accept and publish notices and
short itemis of import and interest to our readers subject 1o the limitations of
available space. This is done as 2 service to our profession and no fee is
charged for such announcements.

Seme notices are received taa late w0 be carried to advantage in onr Jour-
nal. Persons supplving announcements to us should keep in mind the Gme
schedule of our publication, The Journal appears six times per vear with the
copies being matled about the 20ih of February, April. fune, Aucust, October.
and Decomber. While emergency or wrgent rotices can be inserted up to three
or four weeks betore thie madiine darel <ich canpet i ascured. Nondly thi
announceients should be in the Editors hands at least two jwenths or more
before the issue in which they should appear. Perhaps these suidelines will
aid you announcemiont geherators.
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