


Lead Water Services Under
(rrueling Conditions In New York

HE Borougn of Manhattan. New
York iy, propapiy provides the
most IrU("llng JIl(lergrOU“d SO0
ons tor aater service lnes that mas
sefound dnvis here.

The constant and heavv auto. Hus
ind truek crathc overnead and che
‘ontinuous  thundering of  :ubwav
tramns which are never very far away
‘rom practicaily anv spot on :he
istand. are just two of the conditions
that the service line material must
withstand, That lead is accompiishing
this successfuily s hrought sharply
nto focus by the fact that practicaily
iil of the water service fines 2 in. and
under now being instailed in Manhat-
tan are lead.

One of the more recent ‘ead instal-
fations oI a siightlv different nature
‘han those customariiy installed was
made on East 107th Streer, New
York. bv the George W. Kaufman
Co.. plumbing rontractors of New
York (itv,

The building for which the lead
service was instailed is located on the
npposite side of the street {rom the
J.in. cast-iron water main. Because

of this. an extra long service was
needed. as well as excavations on each
.ide of the street joined bv a small
runnel through which the lead service
line could be puiled without disturb-
ing a large part of the street surfacing
or distupting and haiting street traffic.
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Connections between the cast-iron
water main and the butiding supply
‘ine were made in piace within each
of the excavations.

The foresighteaness of the owner
and the piumber and incidentaily the
confdence they have in lead’s ability
to last a zood manv vears are evi.
denced bv the procedure followed in
planning this installation.

The present demand for water
necessitated oniv 1luo-in. tap in the
water main. However, thev felt it de-
sirable to make provisions in the most
economical manner for additional
water at a later date.

This was done by connecting a 3-it.
loop of 11%-in. lead pipe to the cor-
poration cock and then continuing

The plumber mak-
ng the <onnection
hetween ine iead
water ertice and
ast-iron main. The
zooseneck will ab-
sorb anvy movement
caused bv settiement
of the service line
thus preventing anv
strain at the tap.
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or X1 to the building. When the de-
mand for water increases bevand :he
capacity of the present 11.,.n. rap.
it that «will be necessarv 15 1 smail
sxcavation at the main to which 3

the service with a 2.in. (

11x-in. line can be tapped and wipeq
to the then existent 2-in. lead service.

This recent installation o5f 1 leaqd
service line repiaced the oid service
>f another material that had taiied
rausing a bad cave-in at the sidewaik.
This neid service had 1 lead goose.
neck which was sull in 2ood condi
non. Had the entire service been of
lead originaily, it is safe to assume
that no failure would have occurred.

[t has been found from studies
made in a number of cities that the
cost of the service pipe is a minor
item, amounting to around 10 per
cent. when the overall installation
charges are considered. Therefore,
the original cost of a service pipe ma-
terial with lead’s proven durapility.
though it may be slightlv hizher than
sther materials. sull adds onlyv about
2 to 3 per cent to the overall cost.

However. one failure such as hap-
pened on this job considerably more
than oilsets the smail initial material
saving that was made because of the
fixed charges that had to be repeated.
These fixed charges .nciude <neh
items as tapping, corporation onek.
digging and paving repair.
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Unique Properties of Lead Fittings
Applied to Housing and Public Buildings

M;\.\Y srchitects ana duilders of
farze and :mail orivate hous-
ind  public buiidings

adve taken advantage o the unigue

nToonrorects

sroperues of lead dttings i the plan-
1inv and installation of their plumb-
Ny sviiems. 1wo sUch Projects now
inder construction are the 263 unit
spartments  n Hartsdale.
ind the Riverside Zchool n

rarien
MY
tyreenwich. tonn.

Two of the properties of lead that
are appiicable to its selection and use
'n the plumbing svstem are its apility
to withsiand the rorrosive acids and
sikalis that enter the waste svstem
ind. 2lso tmportant, the "zive™ it pro-
.ides netween two rigid materials.
This apiiity to take stress and strain
vithout rupturing or causing Jamage
1) expensive fixtures and rigid pipe
fies often means the difference ne-
‘ween 4 Cifetime of trouble free ser.
ce irom the plumping svstem or ron-
-tant expenszive repairs not oniv tw
‘he pilumbing svstem iself but aiso
vstlv repairs caused bv sater leaks.

Lead’s smooth inner surface and
easv changes of direction are con-
ducive to free-fowing. :couring ac-
tion of the discnarged wastes. thus
ibility of  <top-

minimizing the poss

pages.

Lead Tubing Aids

OR manv diffusers

have been used in hot-air {ur-
naces to humidify the air upon leav-
ne the furnace, An objectionable
feature of manv of these. however.
has heen the inability to properly
~ontrol the water inflow. and hence
the humidity of the inside air. under
varving outside weather conditions.
tnother ‘s the disposal of the over-
Jowing lime-loaded water which has
heen a problem because of the ten-
dencv of the lime to settle out of the
vater and harden around the outlet
and eventually block it.

vears \’leOl"

On the comparativeiv smail hous-
inz protect .ocated n Hartsdale,
N. Y. the architects. Arien and Low-
ennsh. “ow York City, specified extra-

cer.ds to connect the 310
wsets to the rigid soil pipe.

heay v
water

Also specified were lead stubs for
ronnecting the 100 stail showers to be
instailed. This work is being done by
Frem. >chlosberg Co.. piumbing con-
tractors of New York Citv. The proj-
ect. known as Countrv _lub Garden

ibore, the piumber wiping a joint tn
2 4un. lrad bena ‘or installation on
e Counerv Club Ridge Apartmentc
:n Haresdale. 2 N, Y. City suourt

Rient. lead traps and bends roughec
n at he Riverside Scnooi, fireern.
wich. Lonn.

Eificient Operation of

To overcome these weaknesses of
home air humidifiers the Cleveland
Humidifier Co. of Cleveland. Ohio.
recentiv patented the “Micro Feed”
humidity control valve that can be
adjusted to weather conditions bv con-
trolling the amount of water. in drops
per ten seconds. entering the vapor
diffuser pan. The valve is easily oper-
ated and the rate of drip feed is plain-
lv visible through the transparent cup
that encases the valve.

The “Micro Feed” is so constructed
and instailed that as the water level
of the pan rises a corresponding rise

2
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Ridge. wiil. when completed. nave
265 garden apartments.

On public buiidings, lead fttings
sre nnding wide acceptance and one
of the more recent buildings of this
tvoe to use lead bends for water
closets and P-traps for urinals, a par
ticulariy corrosive area, is the River-
side School. Greenwich, onn.. now
under construction. The Greenwich
Plumbing Co. is the contractor.

Large housing projects. sucn as
those ananced by the Metropoiitan
Life Insurance o. in Manhattan.
New York Uity, have also used lead
bends to advantage. Over 12300 of
them were recentlv wnstalled in three
different projects. More complete de-
tails of these installations wil be
found in "Lead.” Volume 17, No. 3.

Lead fittings have the added advan-
tage of the ease in which thev can pe
moved to conform to slight miscalcu-
lations in the construction, often sav-
ing possible relocation »f the ftting.

Furnace Humidifier

N hen he

warkiny

takes place in the valve,
nater reaches its highest
level any additional water supplv. he.
vond the capacity of the vapor dir-
fuser to evaporate. overdows into the
open top of the vertical lead tubing
inside the valve. Thus only ciear
water overflows and not the lime-
{oaded water of the pan.

The selection of lead tubing, 17 in.
inside diameter. for the important
overflow piping was made by ‘the
manufacturer primarily because it s
non-rusting. This property of lead
avoids the possibility of clogging




‘rom rust. which would Jestrov the

ethcrency of the entire valhve. An

added meentive for the use af lead
tubine csoots Hexanility and ease of
nandling that makes it possible 1o -
watl it oeasiiv owithout tools ind in-
numeratie woints o contform to the
Tound

fesen sirfaces ironnd fare

naces. Fach anit s ~appliea with o
[ ead luping.
noaaditien o camves iy smatl
imountz ol water. lead tubing x sed
Pxtensive!v in piaver planos and or-
zans for ~upnlving <mall amounts or
It is aiso used to
tap rhambers in which sulphuric acid

1 unaer pressure,

<mall
Srantities of the acid to the laporator

~ manufactured tn convev

‘ , } . .
cable< where it can he tested ‘or

sirength.

fead tubing 1s available in ~izes te-

mning at |

and :» manufactured of <oft ar anti-

monial hard) iead.
ailovs.

ire alsa as aliahl?.

16 in. inside diameter

Various other
contaming tn or telturium.

The Monmouth vapor dif.
user assemOly, sfowing the
Vicro-Feed waive 1na ke
3 vt or lead :ubing sup-

siled with each unit.

Lead Sheathed

Heating Cable

Prevents Ice Dams on Roofs

HIE proper maintenance of a home
not aniv :ncludes the upkeep of
nterior  and  exterior surtaces  but
-hould also take into account the area
Setween these surfaces. [t 1s here that
most of the

major destruction o

homes by moisture originates.

fn practically all cases the cause
if thi< destruction can be (raced to
water seeping into this enclosed area.
Same af the rommon ailments :raced

to this moisture are exterinr and in-
erior paint failures. destructhion of
olaster and worst of all. the rusting

or rotting of supporting memoers,

Of rourse it iz practicallv impos-
~ibie to inspect this area pertodicallv
eaving no alternative but 'o be sure
that every possible means of exclud-
ng this moisture 1~ used n the ron-
~truction and mamtenance of the

home. Snme of the obvious ~eepaye

i vpical nwnila
ron ot lead sheathed
heating  cable  for
snow  meiting  pur-
poses. The <aw tooth
pattern provides
chnnnets tor com-
plete rainnge.

areas  such  4s  around chimnevs,
ndges. vallevs and tops of window
‘rames can easilv and zureiv he pro-
tected bv lead Hasnings,

However. 3 much more nsidious
v pe of danger occurring in the win-
ter 13 the accumuiation and ~iubse-
quent melting and refreezing o1 <now
m oroofs. This 1= a common oeenr-
rence. especiallv at the rriticat tem-
nerature ichtly

‘reezing. wherein a combinathion of

fevel. of Sefow
neat los: through the roof ind the
~un’s ravs melts the snow causine the
water to run down o the raves nr
point whnere the roof overhanes the
~ide wail of the house. The eaves fie.
ne colder as they are not aifected b
neat loss refreezes the water. -~iling
Jp ice dams that hold hack the water
dlowing it to <eep wimder the <hinzies
nd into the house. Unfortunatein
this ~eepave usuallv enters Setween
the interior and exterior wails and
he damage 1= done hetore anyv ~igns
are visible.

To overcome this  maintenance
problem. the General Flectric Uo. ex-
perimented with their ifead ~overed
heating cable that had been used tor
other purposes for manv vears and
found it very
methods of installation were tried and

successful. Various

the saw tooth arranvement. shown in
the accompanving photoorapns and
Arawing. was found to be of oracticai
value.
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The ‘ead rovered heating cable s
fastened to the roof bv clamps at the
ipper »dge of the ~aw tooth about n
n. above the point where a vertically

ororected fine from the interior wall ®

~outd intersect the roof and with the

fower edge of the <aw tooth beiow the

fowest pomt where ce mav form. In

‘his wav the -able melts channels R .

. N N N LOFTECt meinong ot

‘hrougn the :ce and snow, thus per Astaliing  iead -

mitting free drainage of water. Laeathed eatng
aole wnen guiter
mnd  Jdownspout 1re

In buildings equipped with gutters

ind downspouts. the <aw tooth pattern 0 he keptopen. The
~an be used on the raves with a double stecerical outlet s
‘ength of lead rovered heating rable "jmwa,u:;ﬂ'er ine
‘nstailed along the sutter and hang- o
ng in the downspour. In metal zut
ters. the cable should be laved on
L wooden strips or blocks ~o that it does ‘ ¥
! not come into contact with the gutter. o NOTE. IVL\\ i\\ =
Otherwise. the metal gutter wiil dissi- re caves F ol s’:\\ L_
pate most of the heat. The metal sut- Sawnsoout 1 | £V
: 08 . E. AVZNHSOOUK ! i -
ter and downspout :houid be zround- Lo e {5 -
{ ed. On houses having vallevs. the i o —_
~able should extend 3 ft. ot more up v
the vailey depending on the extra
amount f caple ‘xixall'able after in-  where the <heath temperature will ex-  Shorter lengths should not he nsed
[ “87"]3“0” “f‘ the 3‘1!0‘”1“‘-" eaves. Pf‘f:l 165 iie?. e ‘ . . with these voitages as :uch practice
To s<upplv power io the heating The tabulation bhelow <hows the will ncrease the wattage and overat-
rable. it = recommended that a lengths of cable recommended for ne temperature and <horten the |ife
, seatherprool ronvenience outlet he the more common voitages and the re-  of the cable. Longer lenethe can be
‘ instailed on the autside of the buiid-  <uitant wattages: used. in which case the totai wattaze
' ng. preferablyv under the eaves. As a Length Total will decrease. When used .n ‘the
safetv precaution Juring the off-zea- n Feet Volts Watts length indicated, the <heath tempera-
J son months. the cable ~hould be un- 60 110 400 ‘ure in free atr will he approximately
rlusued at the weather-proof nutlet. 120 220 300 25 dee. F. ibove the surroundinz nr
I The cable <hould never ne used 240 140 1600 temperature.
The cable ronsixts of a2 nickel
; Close-up t1ew of the heaiing cable in use. Approximateis i-in. of snow has been chromium allov resistor wire (1.036 in.
completely meited. diam. insulated bv felted ushestos

0.031 in. thick and two -eparate wraps
of black varnished ramtbiric. »uach
wrap 0002 in. thick and a1 lead
<heath 0047 in. thick, Towal diameter
e 0.240 .

The iead covering provides tonuh-
ness and durability not nbtamed with
less rugged tyvpe of covering. [~ ey
bility aiso permits bends of 3 mini-
mum diameter of 2 in.

e e

o

The manufacturer. General Electrie
Co.. Schenectadv. N. Y. ais0 suguests

the use of lead heatine cable {or nro-
tecting water pipes, warming valies

and pipe iines carrying viscous mate-
rial. icid baths. {reeineg sidewalks
from ice. s0il heating and door heat-

ing,
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Lead Equipment in Dve Intermediate Manufacture

NGAGED in the manufacture of
dve intermediates. among other
nroducts. =ngineers at the tiraszell;
Works o1 the General Aniline & Film
f.orporation at Grasselll. New Jersey
have found manv applications where
fuil advantage is taken of the corro-
sion resistance of iead.

An intricate. well-guarded science,
the manuracture of dve intermediates
incorporates manv combinations of a
variety of corrosive chemicais under
various -onditions of concentration.
temperature and agiation. Because
lead is resistant to many more corro-
sives and combinations of corrosives
than anv other comparable corrosives
handling material. it successfully pro-
tects much of the processing and
handling equipment in this important
industry.

A few of the many interesting lead
installations at the GAF Works are
shown in the accompanving illustra-
tions. The reaction vessel illustrated
is equipped with an internal lead heat-
ing and vooling roil and an agitator
that is 7;-in. lead homogeneousiy
bonded to steei. The reaction vessel
itseif is a steel shell lined with two
courses of acid brick and a convex
~over homogeneously bonded with
lead. Of particular interest in this in-
stailation is the design of the all-lead
coil support consisting of chemical
iead cast in bars 3 x 41% in_ in cross-
section. The bars extend up the in-
side of the tank where the coil is {ast-
ened to the support by means of
welded lead straps. All supporting
pars cnnverge at the hemisphericai
bhase of the tank. This method was de-
veloped at Grasselli as a replacement
"or homegeneous lead-bonded steei
<upports. According to R. C. Thiede.
plant engineer. this method of con-
struction .., permits uniform bond-
ing between coil and supports: 1t
facilitates construction and assembly:
eliminates the possibility of iron con-
tamination deleterious to dvestufls
manufacture and is easily main-
tained.”

The tellurium l!ead heating and
cooling coil shown in this illustration
is 2.in. inside diameter with a 3-in.

{ -eacuon cessel .n
the Grasceils Torks
)oihe Gemernl dni-
tne & m Corp.
souwipped  with  an
nrernag ¢ eat-
ng and cooiing coul
ing an ggitator (nar
s 1,in. hick lead
rtomaogeneously
vonded o iteel.

N

handles

walil thickness. [t 50-1b.
steam pressure for heating and cold
water for cooling, The sealed tanks
are emptied bv raising the air pres.
sure and forcing the contents up and
out through a lead pipe extending to
the bottom of the tank. A lead-lined
steel support plate rlower left cor-
nery shows iniet and outlet of coil.
This particuiar vessel 1s 18 ft. deep
and 8 ft. in diameter and is used to
handle 3 percent sodium bichromate
and 20 percent suiphuric acid at temn-
peratures ranging from 65 to 220 deg.

The<e lead ducts at the (rasselli

Forks are used lo convey sulphur

{fovide. suiphur irioxide. chlorine,

Sromine and nattrous otide fumes to
tume removai scrubbers.
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F. Tt is tvpical of a number 2f simi-
lariv equipped tanks which are ull
giving exceilent service. All vesseis
and vessei covers which were homo-
geneouslv bonded with lead from 1
in. to > 16 in, thick have been per.
forming successfully since their :n.
stallation. which averages between 3
and 10 vears ago. The same =xceilent
service has also been zunven v lead
coils and :upports and bonged 'ead
agitators, The use ot lead in these
vesseis is particulariv noteworthy in-
asmuch as the presence of even minute
quantities »f metailic vouid
sertousiv 2tfect the quality of the an-
sshed product. Lead’s reaction with
the corrosives handled does not result
in the formation of anv corrosion
products which might hinder :n anv
degree the success of the operation.

alts

During the reaction of the rarious
chemicals in these vessels. ~nrrosive
fumes are given ofl. Different reac.
tions in each vessel result in a variery
of corrosive fumes which include sul-
phur dioxide. suiphur trioxide. chio-
rine. bromine and nitrous oxide. Anv
one of these zases. particuiariv in
combination with the
moisture normally present. can con-

oxveen and

stitute a serious corrosion proolem.
Consequently when all zases are com-
bined. the onlv material that has been
able successfullyv to withstand corro-
sive attack over 2 period of time is
lead.

At Grasselli all reaction zrases uare
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Legd lined steel rucks ‘or hanaiing

corrasite acid nlier press cake about

the GAF Grassedi plant and et

‘urium lead drain lines jor hanadling
(dquld waste acids.

exhausted from the individual vessels.
coilected in 10 and 12-in. diameter
lead fume exhaust !ines and carried
‘0 a 16-in. diameter lead duct from
vhence they are led into fume re-
moval scrubbers. All of these lines
shich consist of chemical lead with
-in. wall thickness have been in
sontinuous service for about 12 vears
~ith littie or no repairs—a remark-
ible record considering the nature of
the corrosives. Also shown in the

Leaded Glass an Important

illustration are lead dampers used for
by-pass arrangements. All fume ducts
were fabricated on the plant premises
from 24-lb. chemical sheet lead and
are strapped to steel channels which

provide a supporting framework.
Horizontai sections are strapped on
the upper halves with steel and cov-
ered with lead, the undersides resting
on steel channeis. Smailer diameter
lines are simplv laid in steel channels
hung from above.

In addition to the lead fume dis-
posal system, lead drain lines and
lead floor drains are used for handling
liquid waste acids and waste dve inter-
mediates. The teilurium lead piping
used for drain lines has a 14-in. wall
thickness and has also been in service
for about 12 vears. Lead-lined valves
are used throughout.

[n addition to many other lead in-
stallations common to most chemicali
industries handling corrosives. the
GAF Grasselli piant uses steel trucks
for handling corrosive acid flter
press cake. These trucks are ioose
lead lined with 8-1b.. 6 percent anu-
monial sheet lead. The trucks are 2 x
4 ft. on top and 2 {t. high. The lead
also serves another purpose in this
particular installation, inasmuch as
one of the constituents of dve inter-
mediate processing is trinitrotoluene
tTNT). Because of the explosive na-
ture of this material, the steel shoveis
used for emptving the trucks would
constitute a dangerous hazard if the
non-sparking characteristics of lead
were not used to advantage.

All of the lead work at this piant
inciuding the homogeneous bonding
is done on the premises under the
supervision of Mr. Martin Derrig.

Aid

To Better Television Periormance

HE qualities imparted to glass by

the addition of lead to the raw
material mix are used to advantage in
the relativelv new and rapidly grow-
ing television industry. Glass for tele-
vision tubes is produced by the
imerican Structural Products Co..
subsidiary of the Owens-Illinois
Glass Co. and some of it coutains up
to 30 percent lead, by weight. By this
means. two very desirable character-
istics for this particular product are
imparted to the glass.

The frst of these is the increase in
the electrical resistivity of the glass
made possible bv the lead. Thus the
tube safely withstands the terrific

The leaad stlicate
shown wdded to tne
ziass mix produces
both the Aandsome
goblet and ‘the tefe-
vision buib. The ad-
fition of lead adds
briiliance to the gob-
let and electrical re-
sistivtty to the bulb.




1

ajree of 3. 10 or 12 thousand volts
shoots at the
screen n  the

These

slectrons are controiled ov maenetic

shten the “ion Zun

anos<phor  elevision

Yorm ot electronme particles.

tetds o the tube ind are rasilyv dis-
‘urbed by strav currents. The electr-
al resisity of the leaded ziass pre

SO0 ANy urrent cnone ;’)dﬂ 1 \‘h("

sube Trom causing harmiul Jdisturb-
inces inoanother part.

s zives it a hich
Ylunt dispersion charactenistic. This

s he :ame principle that provides

Yiso, lead inozig

Yrithiance in nne table ware. siem and
cut zlass,

The lead 15 added to the ziass mix
‘n the form of a4 compound. lead sili-
~ate. and though this is a veilow color.
it does not impart anv ol its color to

fn fact, it s one of the
coiored materiais that ra
without tinting the zlass t

the 2lass.

=)

very few
he ndded
~ome extent,

[n additon to the performance fac-
rors. adding lead to ziass is also of
sconomic beneht during the manufac-
ruring process though the leaded glass

ire more exXpensive.
temperature necessary

materiais
furnace

3w
The
‘or the production of 2lass from =ilica
aivne s approximatefy 3100
whereas the addition ot lead.

~and
deg. F.
~ada ash and iime to zlass oniyv re-
qruirres emperatures 0Imew here
around 2600 dec. F.

The vuib itself i+ made in three
~ections. face piate. funnel and neck.
which are welded together on special
‘athes as shown in the accompanving
photograph.

Thousands of leaded Kimble Glass
television tubes. actually the heart of
the instrument. are being produced
monthly in 7. 10, 1214 and 16 n.
<izes at the Columbus. Ohio, plant of
the American Structural Products
Company.

The use of leaded glass in television
tubes is. of course. only a compara-
tivelv. new application. However.
‘vaded glass has been used for a great
many ears in producing fne glass
tableware. optical glass of many
kinds. and more recently for the pro-
tection of observing personnel against
dauverous X-rav radiation.
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The ‘oilawing artictes and reprints contain information. drawtngs and soecifications on the yse of lsagd

aroducts Merpfui o architeets, ngineery and others in the construction industry.

charge. upon request

‘o the Lead incustries Assocration, 420 Laxingtan Avenus,

They are avastable, ‘res of
New Yore 17, N, f

PROPERTY PROTECTION WITH WHITE
LEAD PAINT
4 18 sage hookiet vo the protective vaiue. durabiiny
und beauty af pure white ead paior with guantiry
set1matipg capics, formujas od mixing Amd 0ok
astructions for ~xterior ind interior use.
STIDY 0OF PAINTS FOR EMNCLOSED
~TRUCTU RAL MEMBERS (N ~TEEL
HOUSING CONSTRUCTION
By H. A. Pray and R. Y. Peoopies. Barteile
Memorial Instiwute

A renang 4 Papet afL R wds cesd brives QE
teneras Cleeting Ne  Vmecnan dren dnd tteel
fa-titgre Mav L3 Ly i A3 uasacen cne
ERIAN The ~iuay cntigerd soeme  doamas e
e

AN INVESTIGCATION 0F PRIMERS FOR

MARINE A ITMOSPHERIC ENVIROMWMENTS
8v (. J. Vander Vaik, Teehnical Director,
Red Lead Division, Lead Industries isso-
srlativa.
Hewndds 0wl fars abion 0 as@u@ele seaLcte
ind ored oad mixed Nt eriners  ner o 4n 73
visufe purluu ol bree anid e nail vears 02 Qo
fhge mMarioe anmosafete K- ated ttwm o hoal
igest  punbsnes Ly The Boolvratien o Pantoanag
Yarnish Progucthion Ulute
RED LEAD TECHNICAL LETTERS
\ werles of tevhmical celters ceaed baothe Red Leaw
Division. Lead Tnausiries anen.  The aum-
teraoand caules feriow Arvariaide -enarately b

Technical Letter No. 3—Red Lead Primers
for Atmospheric Exposure

Technicali Letter No. i1—Red Lead Paints
{oc Marine Expasuces
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