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Monitoring Exposures to Vinyl Chloride Vapor:

Breath Analysis and Continuous Air Sampling

EDWARD D. BARETTA.® RICHARD D. STEWART, M.D.,* and
JOHN E. MUTCHLER}

Department of Favironmental Medicine, Marquette School of Medicine, Milivaukee, Wisconsin,

and Encironmental Health Scetion, Biochemical Research Laboratory,
The Dow Chemicel Compuny, Midland, Alcchegan

An environmental survey was conducted to determine the time-weighted averaze

exposure (TWA) of 2 group of chemical plant warkers to vinyl chloride {VCI)
vapot.” This survey featured continuous muitipoint air sampling and analysis using aa
infrared specirophotometer. The inhaladon cxposure data were dizitized and record-
ed an paper tape for subsequent computer analysis and derivation of daily TWA
values for each worker, A breath saapling pragram was conducted concurrently
with the envirommental survey, and a series of breath decay curves relating post-
exposure breath concentration 1o vapor exposure were derived from the data. To
validate thc breath curves derived from on-the-job dawa, paostexpozure breath curves
were also constructed fromi breath data oltained follawing experimental huncan
exposures 10 carefully contrulled concentrations of VCI vapor. The close agreement
between postexposure breath cone:ntrations at the corresponding TW.A's obtai 1ed
by cach of the micthods suzgests that either continuous zir wwonitoring or bre.ds

iy

Foavide:

for evaluating vapor cxposure.

Introduction

THE QUESTION THAT MAY ARISE
following an environmental survey s
whether the chemical vapor concentrations
measured arc truly representative of the ex-
posurc being experienced by the workmen.
Evaluation of the ranges of atmospheric con-
centrations and estimates of time-weighted
average concentration {TWAY are all too
often based on 3 fow spot samples obtained
under conditions which are not representa-
tive of all phasws of a uiven operation. A
nore exact measutcment of Vapar o exprsine
would have to he hased on continons moni-
wring of air in the workman’s breathing
zone during his entire work shift. Obviously
this task is made diflicult and often impuossible

Thiv paper was picsenerd ar the Mot Tiediesaiat
Iheirne Candrerome. St 1, y 1,

*Marquetts Schust ol NS e Milwgnaie, W v,
Phhe Ihon Chonoeal Coanpans. Mubusd, Macoean,

« ic valid for cstimating the worker's individual daily exposure to VCI, ..ud
focoitlian meldancn shat heezsly analveic e & useful mdustriai hygiene techaijue

by the large number and variety «f tasks per-
formed by todav's modern che nical plant
worker.

Recent improvements in autoriatic meni-
toring and data processing cquiprizent hase
provided a means {or a more saus{acrory so-
jution. Sequential samplers and  antomatic
analvzers and recorders ean now be used
to continuously monitor several locations or
oprratinns 10 provide more valid data on
shich to base estinites of chemical exposure.
Computers can be utilived to amnanave the
larze volume of data generated by cominu-
ous nenitoring.?

Meanuwhile o teehinigue has been vider de-
velopmient which more precisely detines the
level of individual exposure. The realisation
that the total hody bhurden of a valatile cizem-
ical is dirccthv related ta it concentration in
expiredd aiv led to the development of 1ech-
aiques Tor colfecting and analvzing icath
snpples uselul in estimating the wore indi-

A%y

. —tt ) o n ———— C e e -

AI/L/A o - Mev-Dec [14¢G

v e e —g . Gnt® e ) . —— - e ...

RSV 0012215



538

vidualized cxposurc experience of cach work-
man. Studies by Stewart ¢¢ al. * have shown
that the excretion or “decay™ of vapor in the
breath can be used to characterize the ex-
posure. Breath decay curves constructed for
scveral chemical solvents have proved clin:
ically useful as an index to chemical expo-
sure.

These breath decay curves, for the most
part, were constructed from postexposure
breath data obtained from experimmental hu-
man exposures to carcfully controlled and
relatively constant vapor concentrations.
However, breath ‘dccay curves have recently
been constructed from breath data collected
from workers whose work cnvironment was
being continuvously monitored.’

In this study of human exposure to vinyl
chloride {\'CI) vapor, breath decav curves
consiructed from data obtained during ex-
periruental exposures to the relatively uni-
form. concentration within an exposure cham-
ber .were compared with those derived at the
theoretically equai, but broadiv fiuctuating,
concenirannne eprountered in a  chemical
plart aunosphere. A measure of the validity
of ¢ontinuous meattoring data and the use-
fulness of breath analysis in assessing time-
weighted average exposure was reflected by
a c’ose similarity between the two sets of
breaih decay curves,

WORK AREA
STATION g ST:TIDN 5

1
STATION 2 {|STATION 4 [} s3atTion ¢
2

OUTSIDE AR ¢$ [ t2
STATION P H H [
2 IR oSO [
e W W I 3 Sttt
mﬁt_o- ~OWGITIZER
SPECTROMETER
|erconztr
EXPOSURE
SUMMARY

L]

TIME « WEIGHTED MEAN EXPOSURE o 00! E L,p,
i*2

Where C; ¢ mean concentralion &1 Staleom i

P, par cent of time apent a1 locetion |
durwng wacmel work echni?y

Fiovxe 10 Sehematie discram of the dafrared
contiftions nmnllonpse fyen

November-Decenhes I'e

Procedures
AMonitoring the Plant Almosphere

The chemical installation surveved .
closed structure housing  several iy,
chemical processing operations. Finst, o
survey was conducted for cach of fow
classifications 1o determine the woik i, ..
frequented by the workmen and the time ..
spent in each area. For cach job classitican.
five sampling probes wure strategically pla
in the work area. A sixth probe was pla..
outside the building, and charcoal and .iii, .
gel filters were placed in the sampling i
to assure a clean air reference. The s
probes were 3/16-inch LD. Saran tubin-
through which air samples were drawn by
vacuum pwnp at a rate of 17.3 liwers wie
to a centrally located infrared spectrophiotom
eter. The spectrophotometer was equipgu.!
with a [0-meter path-length gas cell wosi
tive 10 3 ppm of VCI at a wavelenth
10.63 microns. The VCl concentratic.a wa.
lineariv related to absorbance up to .iprras.
anately 1600 ppm.

A schematic diagram of the samplicg w-.
tem is shown in Figure 1. Sampling was e-
ecuted scquentially with a set of six two-nan
solenoid valves controlled by a timer whih
advanced the sampling location every I i
utes. A visual account of transmittance w.a
recorded on a strip chart yecorder. Mean-
while the data were recorded in digital fonmn
on paper tape by a tape punch and digitise.
programmed to record three equaily spraced
transmittances during the last hall of vack
S-minute sampling period.

The transmittance data hanished by e
spretrophotometer was converted to absorh-
ance and teduced to concentration accordin

to Beer's lnw:

(X| —Xm)

A= Lo%io =)
i
vihiere

A = absorbance
Ay = hasedine respronse.
X = response at total abworption.
X = vesponse at locition 7,
i = 2.8 4 5, 6
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Finally, ) bt =
el
C = KA m: © COMMATER SITRITON
® NP SPERATOR
™ ® POYNER aegosTOn
where o8 * MINIRN-PATRALS
K = a proportionality constant. - -
C = concentration
wet
The taped data were processed by a Bur- wF
roughs 3300 computer at The Dow Chemi- 0% S el
cal Company Computation Rescarch Labora- .
- Thay. *ru
torv. The computer was used to calculate [T (I
I S I S -

the mean and standard deviation of concen-
wations at cach location for ecach 8-hour
wark shift. Finally, time-wcighted average
concentrations were calculated for each job
classification using the time—location data
obtainedd from the jobsurveys. As described
clsaswhere,? the weighted percentage of time
during which concentrations exceeded sev-
eral 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 percentage of time
that  convennarimy  excrcded  tue levels
ALOWIS. T;n.', sttt ine sy o sons of thou
sands of individually measured concenua-
tions and reduce them to single curves. Fig-
ure 3 shows the corrective trend brought
about by actions underiaken 1o reduce the
atniosf herie concentration of VTl over the
7-monih period during whicls the study was
conducted. Only two job classifications war-
ranted extensive study, bue men in all four
classifications were asked to participate m
the breath sampling program.

(Wiethe-Job Rreath Sampling

Three separate breath sampling programs
were conducted concurrently with the envir-
omnental plant survey, designated by the
boxed portions in Figuie 5. Each warker
enllected three breath smnples datlv—the fiest
on his areival home from work, the second
3 to 1O hours later, and A (inal <umpie be-
fore returning to work the followine day The
simples were collected in pipels constioewed
trom short lepsrths of 20-mn soft 2hass tabing
t which had been welded at cach end the
threaded portion af & 2-dram {8-m]V sorew-

M .
aor 01 634 P 3 0 70 3043306370 B0 ¥I ¥F IIILEI ¥R
T ~wDilat LR " OF Uil THE CORCINTAATION EXCLLOCO Tual Jnown

Ficurt 2. Exposure profiles expressed as V'Cl
vapor roncentration versus the expuosure frequency
distsibution for the four job clussifications.

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 bucker.

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 predrilied through one of the
caps orovided an access for  wilidrawing

A L Canmne YNecve mwmctrdnd ar ‘t

saiples. Tl Earan o provided
fective gas barrier so that vapor losses were
Leld to less than 109¢ for a holding perad
of 3 days

When collecting a sample the subject was
ssked to remove the caps, place the pipet to
Lis ips, and breathe normally in thiough his
nose and exhale through the pipet three

& {AaGuLALOR OALRLTOA
® geTtn grraston

B R INICE-PACEALLE

a pouvwea grerarps

Els

WL eg Cated Wrdv
CoATgeinat ia Prd

a0

N o e g 3]
P

|- L o
. ey i
wit am

Frovar 30 Weekbs tiean vapor exposute voneen-
trations easvred durieg the surves. Perivds dur-
inge which beeathy sampling was condueted are rep-
tesented hy the boxed-in areas,
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Ficuae 4. Glan piper {50 mi) used for collect-
ing breath samples. One cap hat a predrilled hole
for cas sampling. Both caps have Saran liners
which seal 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 time 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 l-m! Hamilton gas-tight syringe and ana-
Iyzed in an Acrograph A-600B gas chromato-
graph using N carrier gas and a hydrogen
flame detector. Separations were made with
a 6-frot, Yg-inch 1.D. stainless-steel column
packed with Carbowax 20M  alkaline on
Chromosorh W AD/80 mesh acid-washed.
Expasure Chawiles Sjpniviion

Three experimental human exposures to
VCI were conducted at nominal vapor con-
centritions of 30, 250, and 300 ppm. The
exposare chamber was a room measuring 41
feet by 6 fect wide by 7.3 feet high. The
room had a continuous positive air supply
and cxhaust 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 throush a series of
inlet and outlet ducts spanning the length of
the chamber. The VCI was metered into the
duct carrving air exhausted by the squirrel
cage fan and entered the room atmosphere
via the recirculation system at acrate suflicient
to maintin the desited atnmwspleric coneen-
tration, T'he vapors were intraduced from a
pressurized storagr vvlinder through 6 feet
of Vg-imch 1.1, stainless-steel 1ubing into a
rotometer prior v eatering the ciewlannye gir
duct. A heating tape wrapped around  the
staiplessestee] tubing prevented conddenzation
of the VO and stabilized the floww of the
vapor.

The concenttation of VO in the chanber
was constintly monitered with a Perkin-El-

Narrmbtr—l)ccrmb.-t, s

mer infrared spectrophotometer oG,
with a 10-meter path-length gas cell. A+,
pling probe, consisting of 53/16-inch 1.1} «.
ran tubing, was centrally loeated durin.
exposure to represent the breathing s .
all subjects within the chamber. The e
was moved about prior to each exposie -
detect imbalance of vapor concentrasic:.
within the chamber so that necesary (-
rections in the recirculating svstem emuid i
made. Air samples collected  perindivag,
within the chamber throughout the exgwn:.
day were analvzed by gas chromatograpin 1
added assurance of analvtical accuracy, iumi.
the infrared spectrophotometer and the g
chromaiograph were calibrated before cai.
experiment and at intervals througiiout ti.
exposure dav.

Each 7.53-hour exposure day includvd a
0.3-hour lunch period in an unconamis-ite!
area outide the exposure chamber. Tl
TWA concentration was calculated oo the
“basis of 7.3 hours ot exposure

Clinical and Laboratory Procedures

Each subject had been under carefu! ;.
cal surveillance by the medical depatunen
for a number of vears, and each was gian o
complete medical examination a few v
prior to the VI exposures. Included worr
a complete urinalysis and 24-hour urine hw
urobilinogen, compiete blood count with wl-
imentation rate. reticulocyte count. SGOUL.
SGPT, LDH. alkaliue phosphatase. BUN.
creatinine. and bilirubin.

Each subject received a repeat plasicad
examination ] hour befure entering the ey
posure chamber. This examination includi
incasureieat of temperature, bload pressae
and pulse rates a newrological eximimatio
and collection of blood and breath souples
A questionnaire noting the presence of ans
symptoans of illoess (for example, headas i
nausei. div throat) completed the preass
positre medicad eviluation.

Alter the subject entered the chaml:.
total expired breath samples were collreted
every hour by havimg laon breathe out o
a Saran tihe leading o o Savan plastie e
[ection Lo docand oneide the choandu
Tidal volizne and il expieatory capain

RSV 0012218




R ﬁtr-’.Dtumb«'r, i

" Dotometer  eqquipm)
=gth gas cell. A .
-Z 3/16-inch 1D, &,.
~+ located during qhe
.=¢ breathing song o
shamber. The produ.
to each exposure 1
TAPOr CONCONITaticn:
that necessary cor.
-23ng system could b
~allected  periadically
- sughout the expene
—= chromatography for
~tical accuracy. Borh
Tzometer and the gus
-dibrated before each
r=vals throughout the

~=ure day included 4
0 an uncontantinanal
csure chamber. ‘'L
.25 calculated on e
.=oosurc.

o Drocedaic,
= under ca: cful medi-
+ medical departaem
2nd each was given a
Zmmination a few days
osures. Included wete
=nd 24-hour urine for
blood count with sed-
—oevte count. SGOT.
< phosphatase, BUN,
A,
2d a repeat physical
- fore entering the ex-
exanination incladed
-rature, blood pressne,
rological examinution,
Z and breath samples.
the presence of any
o example, headaehe,
ompleted the preses.
N,
=ntered  the chiantr.
smples were entler ted
mbreathe out thronesi
o a Saran plastic cols
atside the chamber,
sal expiratory capaeity

T e | w——— b Wy -

- o

Amwcrican Industrial Hygiene Assaciation Journal

were tneasured in the morning and again late
in the alternoon exposure periods.

Subjective and neurological responses were
measurcd before the subject entered the
chamber, 13 minutes after entrance, and at
l-hour intervals thereafter. Flannagan Co-
ordination and Crawford Manual Dexterity
Tests were conducted ar mmidmorning and
acain in the aftemoon. Breath sampling be-
gan immediately after the subject left the
exposure chamber. A 24-hour postexposure
wrinc sample was collected and a blood san-
ple was drawn the following morning for
SGPT, LDH, alkaline. phosphatase, BUN,

creatinine, and bilirubin determinations.

Analysis of Breath Date

The decay curves for the breath vinyl chlo-
ride concentrations were constructed by step-
wise multiple regression using a digital com-
puter. An empirical refationship of the form
Concentration = f {TWA4, timne) was sclect-
cd from a choice of several terms, cach based
an TWA and/or time. The resulting regres-
lationsl.ip between breath vinyl chloride con.
centration, time-weighted avernge exposures,
and pestexposure time,

Eac] breath decay curve has an associated
standard error of regression which can be
used e compute the confidence band for any
chosen level of significance. The 93¢¢ con-
fidence band for the mean of a group of ob-
servations was chosen in this case 1o describe
the statistical crror asoriated with the breath
data and the regrescion techniquc.

Results
Exprsimental Bicath Curces

A woral of 13 men participated in the three
experimental chamber exposures at nominal
concentrations of 50, 230, and 30 ppm pro-
ducing a total of 160 valid Lreath daw
points. Five of the six subjects exposed to 30
ppm were re-exposed at 300 ppi 2 days
later. There was no measurable resitual vinyl
chloride detected on the breaths of the sub-
jerts prior to the scrond exposure. Serial
Lreath sumpling was iitiated  immedingely
after the subjects Yeft the exposure chamber
and continued up 1o 20 hours following the
('Klmsllr(‘s.

T —— e A e e e - .
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Tastz 1
Experimental Hunwan Exposure to Vinyl Chloride

Chamber
Loncenrration
(ppm) Range TWAL  Number ol
5.D. (ppm) {ppm) Subjects

39 2 65= 53 48 6
1 ] 289-743 248 +
4mMm 7 e 459 4
91 s 525-47% 4918 7

aTime.wtichted average concentration based oa 7.3 hours

including 2 0.5:houar luuch period i an uncontaminated
ArCA.

*Cantinuour exposure for 3.5 heur.

Table 1 shows the analyzed concentration

to which the subjects were exposed. Caleu-
lations of the mean and standard deviation
of exposure concentration are based on chart
readings from the infrared spectrophotometer
taken at 3-minute intervals over the two 3.5-
hour cxposurc periods. The TIWA is based
on the total 7.5 hours which included a 0.3-

kour lunch period in an uncontaminat:d

2 en.

The final breath decay curves intended ‘or
ase 2s an index to VGi exposures were ad-
justed to TWA concentratons of v, 230,

1 .
r&_— 959 COWIOENCE BAND |

D ! & ¢ € 10 (2 & % A 20
FOST CEPOSURC Tw[, HOURS

Ficvke 5. Breath decay cuives bused sn experis
menead human expasnres o 300 230 and 300 ppen

ol VO (7.5:haur TWA)L
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DAILY VARIATION IN EXPOSURE TO VCL VAPOR
(8 . TWA)
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Frover 6. Variation in VCl vapor exposure for
three siifis.

and 500 ppin (Figure 3). A 100-ppin decay
curve was interpolated from the available
data using regression analysis, These curves
are presented with the calculated 339 con-
fidence bands for the mvan of a group of ob-
servations.

On-the-fot Breath Curves

Ten workmen participared in the ou-the-
job breath el piogian, poaucing a
total of 91 usable sets of data. Ten percent
of the breath samples collected werve discard-
ed because of pipet leakage or poor sampling
technigues. .

Absolute breath levels ranged from about
20 ppm in cnc sample taken less than 1 hour
after an 8-hour TWA of 230 ppw. to barely
detectable levels (<0.05 ppm} in samples
taken after exposures at TWA's below 30
ppm.

The extremely broad variation in  the
TWA's experienced by workmen during one
of the periods in which breath sampling was
being conducted is demonstrated Jor three
shiflts of men bearing the job classification
“coasulator opuerator” {Fiame 630 AMinute.
hourly, and daily lucwations in the concen-
tration of a contanmnant are most cdezeriptive-
ly revealed by continuous tonitoring, This
method of sunpling guickly poimis eut e
fallacy of juduing TWA and peak expasure
cancentrations on the basis of spot sanpling
or periodic surveys of brief Juniition,

The retiukable conveletion heeween bhreath
concentration and corresponding TWA valb
ues made it posible 0 constroel the series
of lweath decay curves shown in Fisure 7,

November-December, 1960

with confidence bands ouly slightly widey
than these fromn controlled human expuric
ments. The close similarity between thew
curves and those constructed from conirollind
exposure data are further illustrated in Fig-
ure 8.

Humar Responses

From a subjective standpoint no significant
untoward aflects were noted at any of i
exposure concentrations. The only complaints
were those of two subjects who reported anild
headache and some dryness of their eves and
nosc during the 300-ppm cxposure expwii.
ments.

No odor was detected by anvene entering
the exposure chamber at 30 ppin. At 230
ppm all four subjeets entering the chamber
initially reporied that they could deteet a
very slight odor of the chemical. Five of the
sever subjects entering the caposure chanie
ber at 500 ppm were able v detaes the odo
of VCL but adtar 3 =ingis, Ol caposure those
five vere unable 1o detect it even with foreed
inspization, Three of the four subjects re-
entering the chamber after Junch were able

—— T T

[ 1-]

$0F ——— e :
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BREATH VINYL CHLCR 2E [
i CONCENTRATION 2Pw
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Finrwt. 7. Wieak decay e desived  [rom
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1o detect a faint odor of VCL. One subject
could detect a faint odor on deep inspiration
for approximately 13 minutes after entering
the expostre chamber.,

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

Discussion

The object of the environmental health
survey is to identify the atmospheric contam-
inant, determine the exposure level. and re-
late this to the health hazard it presenis. If
onc is to judge hazard by ambient concen.
wation mceasurcnents, then those measure-
ments must ace.arately describe the exposure
on a continuing individual basis. A carefully
conducted sur-cy combining-continuous anal-
168 of the nworn swe.. Ztwosohere with 2
comprehensive job study will provide data
alid for estimating time-weighted average
exposure.,

On the oth'r hand, breath decay curves
constructed from breath data collected dur-
ing continuous plant monitoring arc in close

agrecment with those obtained from exposure .

chamber experimients with VCL These curves
should therefore be useful as a second meth-
od for assessing exposure to VCl vapor.

The choice of whether one or both meth-
ads should be used depends on prevailing
circumstances and on the thorouvhness de-
sitced. For example, data usefu! in describ-
ing peak exposures are obtained from con-
tinuous monitoring.  Concurrently, exposure
irends and concenuation gradients may help
identifs plant operational inctlicienvies and
cquipment malfunciions by revesliug wpecific
saurces of emiission, Correcting these prubs
lems not onlv restores a healthful work en-
vironment but often results in bopos savings
Iw reducing fosses of raw material and prod-
uct,

Contnsous monitoring, however, s ex-
nemely costly bath in tine and in the equip-
usent reguired. The seope of data aeguined is
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Fictar 8. Comparison of breath decay cunves
desived frem ihe on-the-job daia and the cxperi-
et Fumon evbasure gaia,

limited v the number of sampling prrobes.
and these probes are not always capable
of accurately measuring the individual’s daily
exposure experiences. especiadly should these
involve unusual incidences such as chemieal
spills or exposurcs outside the monitored
area,

Breath analysis has the advantage of in-
dividualizing cach worker's integrated daily
exposure. Dreath deeay curves, as an index
of exposure, offer a means of estimating the
average daihy individual exposure on the Lasts
of a fuw breath samples tken serially in the
postexposute period. Consequently bivath
analsis can be used to diagnose as well as
quantitate an exposure which has already
oveurred. Tt is a velatively inexpensive and
snple method which can be put into opera-
tion withont extensive and costly preliminary
preparations.

However, postexposine breath aaalvas does
not provide infornsation on the daily o
tions of expesare, and the peak exposure con-
centratinns are not aude evident by breath
data. Finally, bieath analvsis is not apptica-
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ble to all chemicals, and breath decay curves  References
established for one chemical are not useful 1. Pewesox, J. £ H. K. 1levas, and E. 1 Sensona,

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 vapor and are based on an
exposure duration of 7.3 hours for the expeni-
mcental exposures, and 8 hours for the on-the-
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usefulness and accuracy of both mcthods
for estimating TWA exposures and indicate
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posures to other widcly used volatile organic
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Notices and 1leadlines

It is the policy of the AIHA Journil to accept and publish notices and

short items of hnport and interest to our reaclers subject 1o the limitations of
- availablc space. This is donc as a service to our profession and no fee is
charged for such announcements.

Some notices are reccived too late to be carried to advantaye in our Jour-
nal. Persons supplving announceinents to us should keep in mind the time
schedule of our publication. The Journal appears six times per vear with the
copics being muiled about the 20U of February, April, June, Auzust, October.
and Decembrr. While emergency ur urgent notices can be nserted up to thres
or four weeks before the maiiine date, such camet be assured, Nonaadly the
announceinents should be in the Editors hands at least two wonths or more
before the issue in whicl they should appear. Perhaps these quidelines will
aid you announcement geneeatoss,
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