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Lead is a four letter word...

T
he politician generally gets wide pop­
ular support when he takes a stand 

against lead. It is almost as popular as 
a stand jor motherhood. And about as 
meaningful.

Lead belongs in many more places 
than it doesn't belong. Lead doesn't be­
long in paint for housing interiors . . . 

or other surfaces accessible to children. 
Lead does belong in exterior industrial 
building paint that must withstand the 
ra\ ages of w eather.

Lead does not belong in tovs which 

can he chewed or swallowed bv children. 

Lead doe; belong where soundproofing 
is a requisite. In the plant and office this 

use of lead eliminates sound pollution. 
Lead belongs where X-rav or gamma

LI £26

radiation ran be harmful: whether: 

the dentist's chair or the nuclear lal 

oratory.
Lead belongs in gasoline. It is not I 

health hazard and it has been proved I 
contributor to engine efficiency and fin 
conservation. In any case, lead does 1 
long in electric batteries that start voi 
car and provide standby power in hosf 

tais and communications systems. It I 
longs in solder and cable as basics i 
the electronics and communications i 

dustries.
Control is the operative word in I 

mining, smelting and the application! 

lead. Lead is a tour letter word. 5oj 

"safe”. And where lead belongs, 

ran be made safe.

74?
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i *ad alloy solder 
puts the zip 
in ZiPP<> lighters

all wafer-thin lead alloy solder 
^ preforms ha\e played a major role 

hflpinc George Blaisdell become suc- 
'' ful and. at the same time, has helped 

11 cioarette lighter achieve world-wide 
J f,,r lighting in wind, rain or snow: 

l,.r guarantee ot tree repair.

' (>orge Blaisdell and his family own 
. Zippo Manufacturing Co., in Brad- 

1 .,] Pa. The company is known for the 
j u,ui. windproof Zippo lighter, the 

!,..l-known product of its kind in the 
(llii. Presidents, kings, world states- 
n. military men and women, corpor- 

(t, lu-ads. and millions of others all 
,r the world, own Zippo lighters, 
flu- company produces 33 models of 

p„htcrs. ranging from S4.75 in brushed 
(prome to S560 in 1-1K gold. Its basic 

line consists of two standard sizes: a 
.Inn model, that is about 114-in. wide 

jnd 2*4-in. high: and a standard model 
that is approximately lko-in. wide and 

_prin. high.
According to Ray Ihler. Zippo's plant 

manager, tin lead solder plays one of 
the most critical roles in the efficient 
manufacture and operation of the fault­

ier lighters. He savs this is why the 
-oidering operation includes very string­
ent quality control procedures.

Uhler explains that solder preforms 
iiterallv help put the "zip" in Zippo 

lighters. The preform is used to solder- 
join and seal a plate to the inner case 

i; the lighter. W hen this case is inserted 
mtn the outer shell of the lighter, the 
rr-uiiing en\elope forms a sealed enclo­

sure that contains the wick and the ab­
sorbent packing to hold the fluid used 

to fuel the lighter. Therefore, the sol­
dered plate must form an airtight and 
leak-proof seal with the inner case. 

Otherwise rapid evaporation would waste 
the fuel and require too frequent re- 
idling.

All solder preforms used in the join­
ing process are 50/50 tin lead alloy. 

The preforms vary in length and width, 
depending on whether slim- or regular- 

dze lighters are in production. Regular- 

-izt preforms are ,015-in. thick, while 
the thin -size preform is .017-in. thick. 
The thickness variation is due to the 

difference in gauge of the stainless steel 

Used for the two cases—.015-in. for the 

slim case and 0.018-in. for the regular 
case.

About -iO'i of Zippo’s sales volume

comes from more than 27,000 commer­
cial accounts, comprising some of the 
biggest corporate names in industry. 

They regularly order Zippos in huge 
lots to serve as premiums, promotional 

handouts, employee awards and sales in­
centives. Many times the company em­
blem is soldered on the face of the 

lighter. "If you solder an emblem on. 
you know it's going to stay." savs plant 

Manager L hler. "If the emblems are 

epoxy-joined to the face of the lighter, 

you know that sooner or later, they will 

come off. We've tried other joining tech­
niques. too. hut we always come back 

to solder because it’s the best and most 

economical joining method we've 
found.

He also points with pride to the fact 

that feu of the thousands of lighters 
the Zippo repair section processes each 

day irnolve resoldering. Some bear the 
ravages of having been soaked in sea

water, buried in snow or embedded in 
mud. Others have been mangled by 

washing machines, hydraulic presses 
and lawn mowers—and a few stopped 
bullets in World War II, Korea and 
Vietnam. Regardless of the reason for 

return, the lighters are enroute to their 
owners within 48 hours—included is a 

one-shot tube of Zippo lighter fluid and 
a couple of extra Zippo Hints to boot.

Overall view of circular work station used to 
assemble lead alloy preform tor Zippo lignter case.
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Lead

Recycled ballast helps keep historic warship on even keel

R
ecycled lead from an unusual source 

is helping to keep one of the na­

tion’s most historic warships on an even 

keel. Scrap from lead used to line the 

electrolytic refining tanks of an out­

dated Baltimore copper plant has been 

donated as ballast fur the warship, the 

158-vear-old l .S. Frigate CONSTELLA­

TION.
The oldest ship in the world still 

afloat. CONSTELLATION is one of six 
38-gun frigates authorized by a 1791 

Act of Congress signed bv President 
George Washington, The lead ballast, 

which was cast in 64-lb. ingots, was 
used to replace weight lost due to the 
removal of the ship's cast iron cannons 

that weighed about 80.000-lbs. The cast 

iron cannons are being replaced by plas­
tic replicas, which will be cheaper to 

maintain.
W ithout the ballast, the ship would 

be improperly balanced and ride too 

high out of the water at its permanent 

berth, which is located at Pier 1, Con­

stellation Dock. Pratt Street. Baltimore. 
Md. The ship has been designated the’ 
Bicentennial Flagship and it is docked 

near Fort McHenry where Francis Scott 

Key was inspired to write’"The Star 
Spangled Banner ' .during the shelling 

of Baltimore bv the British in the W ar 

of 1812.

The ships guns were removed as part 

of a long-range restoration program that 

has been underway since 1955 when 

the ship wa? brought to Baltimore from 

Boston bv The Star Spangled Banner 

Flag House Association. A non-profit 
patriotic organization, the Association 

established the l.S.F. Constellation 
Foundation. Inc., to undertake restora­

tion of the ship, which was being slowly

destroyed by the cumulatiyp ravages ofi 

time, coupled with a lack of federal 
funds to presene the old ship, ! 

re-turation is being carried out in gV( - 

phases: interior restoration: armament 

and fittings: primary hull and secondary 
hull repair.-: replacement and repair
of masts, spars and mazing: and in. 

stallation of dock tacilitie- that include ^ 
a museum and reference library.
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Leaded bronze aids Revolutionary cannon reproduction

A
uthentically duplicated Revolution­

ary War cannon? will he displayed 
tired at historic sites in the Id 

vicinal state.- as part of next year's Bi- 

,-,-ntennial celebration of American In- 
juiu nden'-e. Considerable time and effort 

being desoted to the production and 
preparation of these field pieces to as- 
,lire that they are exact replicas of the

criminals.
\t Harpers Ferry, W. \'a.. 61 of these 

historic weapons are being painstakingly 
Jesisned for reproduction by the C.S. 
National Park Service. One of the most 

imp

The cannons are being rough-east by 
LaPan's f oundry of Hudson Falls. N.N.. 
and the Crown Non-ferrous Foundry in 

Chester. Pa. The intricate, artistic dec­

orations found on the old guns are being 
copied exactly on the modern cannons 

hv hand.
The rough castings are polished to 

a bright, golden color, distinguishing 
insignia are incised on the breech rings.

aortant details of re-creation is the

metal content of the guns. The bronze 
ullov. composed of copper, lead, zinc 

and tin. approximates the percentage of 
each metal used in their 200-year-old
counterparts.

Small, fast-firing three-pounders: six- 

poimders emblazoned with the crest of 
king George III: stubby 21-lb. howit­
zers: and 21-lb. siege guns more than 

12-ft. long are among the cannons be­
ing duplicated. Altogether. 15 different 

o,yes of Revolutionary cannons will play 

a part in the ceremonial events mark­
ing our Bicentennial.

and all the cannons are numbered or 

named. After proof firings with black 

powder, the guns will be mounted on 

carriages built out of solid oak in Glens 

Falls. N.V. by Adirondack Machine 

Corp. Some of the carriages are heavier 

than the guns they carry.
Authentic even to the blue-grav paint 

that typified British Army weaponry of 

the period, the carriages were designed 

after exhaustive study of old paintings, 
draw ings and other records. W illiam E. 

Meuse, chief of historic ordnance of 
the National Park Service, is in charge 

of the project.

The original cannons were designed 

and manufactured in Europe. A few 
guns were cast for the patriots bv 

foundries located primarily in the Phil­
adelphia area. The most notable of 

these was one operated bv J. Byers, who 
turned out pieces equal in every respect 

to the finest that England's Woolwich 

arsenal could produce. Mostly, however, 
the Continental Army relied on acquir­
ing cannons from French or other Euro­

pean foundries, or on capturing British 
artillery.



Sound enclosure 
softens punch 
of press noise

I
ndustry face? heavy pressure today to 
comply with the noise control regu­

lations of the Occupational Safety & 

Health Act I OSH A i. When it come? to 
Generating excessive industrial plant 
noise, automatic punch presses are 

among the leading offenders. So when 
a company like Associated Spring real­

izes a 17 db reduction in such machine­

ry noise, it can he credited with quite 
an accomplishment. It can roughly he 

compared to paring down the painfully 

loud noise of a riveting gun to the 
sounds of city traffic heard from within 

an automobile.

The company's Dayton. Ohio plant 

uses a number of huge presses to pro­
duce yarious type springs and custom 

metal parts. In an effort to meet OSHA's 

current 90 db industrial noise limit re­

quirement. localiy-hased acoustic engi­

neering consultants were brought in to

\ o-ft. Since one of the prime rp 
ments was complete accessibility ^ 
press, a Singer overhead track.and'° 

system wa? fastened to the top 
8-ft. high angle steel franrework& ' 

permit; easy- opening of the ' 
panel; for access to the machine 

Another consideration was to 

the enclosure available to the jn 

out-How materials, while mainta' 
sound level control. This was lnin'

Cu>MiB

with customized cutouts in the

, S 
s°'ve<j
ei'do.

sure? side panel curtain-. Yiev,ln„ 
dows also were added. " Mtl'

A? a special safety feature, a hazard 
guard fence wa? included in the enr.| 

sure design. Tile fence, a metal-|att' 
shield, was attached to the steel frartl 

independent of the roller-curtain action 

It remains stationary when the cunai 
is opened. When the guard is raised 

microswitch is activated which de-ener

View of cpen iead'vinyl sound enclosure surrounding noisy 
punch press a! Assoc/a'eo Soring. Dayton, Ohio. Use of leaded 
vinyl oecz-eases sound 17 db. or the eauivaient of reducing riveting 
gun noise tc that hearo Irom inside an automobile in heavy traffic.

View from top of leaded vinyl sound enclosure for punch press 
shows how accordian-pleated toam-lined material damps sound from 
sides of machine. Track and roller assembly that frames press 
facilitates movement of lead/vinyl curtain.

study the noise problem.

After investigating production flow, 
equipment maintenance, and machine 

accessibility, the consultants recom­

mended a sound enclosure system for 
one of the two -15-ton presses that proved 

to be the principal sources of excessive 
noise. The press produces metal washers 

from 26 gauge strip steel. 24'2-in. wide.
Made by Singer Partitions of Chicago, 

the enclosure is constructed of lead/ 

vinyl curtain material combined with 

Tin. thick Mylar-covered acoustic foam 
panels applied to the inside curtain sur­
face. W ith the My lar covering, oil splash 

and metal trimmings cannot clog or de­

stroy the foam. The lead-loaded vinvl 

;heet specified was 0.75-lb./sq. ft. This 

dense, limp material provides the neces­

sary mass with flexibility and it is a 
highly efficient sound barrier.

The enclosure measures 10-ft. x 10-ft.

gizes the control circuit, rendering the 
press inoperative.

Before the sound enclosure installa­
tion. the noise level reading was 101.5 

db. despite the installation of vibration 
isolators to decouple the press from the 
lloor. This compares with a post-enclo­

sure reading of 84.5 db. The 17 db at­
tenuation achieyed. without sacrifice in 

production capacity , cunyinced the com­
pany to install a similar enclosure tor 

the second offending 15-toil press.
Tom Campbell, diyisimi manager, 

noted that the noise reduction exceeds 

present O.SHA requirements. And should 

a currently contemplated lower standard 

of 85 db be put into effect, the company 
would still be within compliance limits. 

"We were especially pleased to note inJ- 

mediate workers' acceptance of this new 

system as an improvement to their en­
vironment and safety." Campbell said.



M
ost people know that lead plays a 
vital role in the design of yachts 

lead used as ballast in the keel keeps 
-acht upright in the water. But few 

^ople know that lead is also playing

^ ,'mDortant role in the design of golf 
an lnir

1 lead in a golf iron? Simply

(e(j it provides the concentrated 

eialit that's needed in the newer, light- 

jdht irons to give them extra driving

jiowcr.
although the use of lead in golf irons 

p not new. the traditional wav to add 
concentrated weight for golf irons was 

to load the inside of the shaft with 
chunks of lead near the point w here the 

head is attached to the shaft. This tech­
nique adds deadweight that has been re­
ported to cause problems in achieving a 

smooth sw ing.
Shamrock Golf Co.. Los Angeles, has 

taken an approach that it hopes will 
overcome the deadweight problem. Their 

solution is to move the lead weight from 

the base of the shaft to a special spot 

inside the clubhead. The concept is re­
ported to not onlv work, but to improve 

the performance of the iron as well.
According to Shamrock, their method 

makes the overall weight of the iron 

less. Jack Nicklaus in a recent article 
in Golf Digest is quoted as saying: “Dis­
tance is a problem for both seniors and 

women, and 1 think there are two rea­

sons. The first lies in equipment. I've 
increasinglv favored 'light-swinging' 

clubs as I've got older, and I think I'll 

so more and more in that direction in 
the future. One reason is that clubhead 

velocity has twice the value of mass in 

terms of distance—the lighter the club, 

the easier it is to swing through the 
ball fast. Also, the lighter the club, the 

less it takes out of you physically to 
swing it. This can be a big factor as 
one tires towards the end of the round.”

Called a Power Pocket, the lead 

weight lowers the center of gravity and 
places the heaviest part of the clubhead 
below the center of the ball. Shamrock 
says its long irons using the lead weight

give the high, arching flight of a five 
wood, while short irons using it give 
more bite.

shamrock reports the improved tech­
nique is more time consuming and ex­

pensive. but it results in a higher quality 
product with improved precision. The 

first step in producing the head is to 
cast the basic head of the golf club. The 

faceplate is then stamped from the same 

type of metal and it is joined to the 
clubhead bv electron beam fusion, a 

process that fuses the two metals to­

gether to become one homogeneous piece 
of solid steel.

In the next step, the desired lead 
weight is dropped into the bottom of 
the cavity directly in back of the face­

plate. The weight of the lead depends on 

the type of club being produced and 
the swing weight desired bv the golfer. 
Swing weight is the relationship of the 

weight of the head to the length of the 

club. Shaped somewhat like a piece of 
chewing gum and ranging in weight 

from 2 grams to 23 grams, the lead 
weight is held in place with black epoxv.

Lead puts clout 
in the clubhead



F
uture eale? uf battery-powered in­
dustrial trucks and personnel car­
rier?. are likelv to stem from three major 

factors:

• On-going improvements in electric 

\ chicle batteries and power svstems. 

• OSHA regulations that limit the 
amount of exhaust pollutants with­

in plant.- and warehouses.

• Steadily rising fuel prices.

Electric trucks offer performance im­

provements ranging from longer hatterv 

life to sophisticated controls, added re­

liability. greater economy and low main­
tenance cost.-. These advantages are re­

flected in the increased purchases of 

industrial electrics last v car. Sales of 

rider-types went up more- than 4.01>(t 
units in 1974. according to the Depart­

ment of Commerce. Sales of electric 
hand trucks gained bv almost 1.500 

units. This compares with an increase 
of a little over 3.000 units in sales of 
IC trucks and tractors. And hatterv man­

ufacturers report an increase of over 
S13 million in sales to the material han­

dling market last year, with the total 

reaching S88.5 million.

Advancing technology also is placing 
an important role in the upswing in 

hattery-powe-ed truck sales.

Anions: the new developments are:

• High-voltage batteries— up to 72v — 
which make electrics more competi­
tive for heavv-dutv applications.

• Stepless speed controls to reduce 
current usage, increase battery and 

component life.

• Solid state chargers to maximize the 
amount of energy input when charg­

ing a battery, thereby decreasing 

charge cycle time.

• Battery re-designs to produce more 

power from the cube and make it 

possible to put a more powerful bat­
tery into the same or smaller equip­
ment.

And to power electric vehicles there 

is a full line of lead-acid batteries from 
12 to 48 volts, and some to 72v. with 
capacities to 680 ampere-hours for 48v. 

and up to 1700 ampere-hours for a 72v. 

Also, element protection and improved 
scaling of container and cover have re­

duced leakage to prolong hatterv op­
erating life.

Other devices which are extending 

battery life include:

• Disc harge controls that prevent bat­
tery abuse by warning the truck op­

erator when voltage is
approach 
'varni

ignored, the control Can "‘n? . 
shut down the truck. actually

Safety cable connectors t0 elin 
the possibility of matehin<> 
terv to the w rong truck a tat-

or char„
Quick disconnect devices ^|5er' 
function as safety switches t0 IC" 
off power in case of an emeroe„CUt
v • r“ncv

• .Non-arcing connectors that
mize the problem of pittin»n'ln''

burning of connector cunt wt ^ 
r . Pc.

cause ot operator errors.

Some experts consider stepless sj P j  
controls—such a- SCRs* or power tra 

sistors—the most significant recent <j 

velopment in battery-powered trucks ^
major electrical manufacturer is „ 
a • . , . ls nun

ottering a new. improved 5(.R control
that continuously monitors lift truck op 

(•rations like a computer. Reported ad- 
vantages include improved ratines 

higher performance, greater reliability 
and ease of maintenance.

The same prominent inanufdu.uer 
made a detailed study of six types of 

operations involving a varietv of work, 

ing requirements. The study documents 
a broad range of savings in energy. 0p. 
crating and maintenance costs. suni. 
marized in the following chart:
*t,ihrone control rectifier

Three reasons why electric trucks serve industry better

TYPES OF
OPERATION

TYPICAL WORKING 
REQUIREMENTS RESULTS

Material Handling Large variation in 
loads

S136C yea-y saving? 
per eiecT'C

General Warehousing Palletized and 
mixed packages, 
drum handling

45°b  overall cost 
reduction by using 

eiectnc trucks

Automotive
Manufacturing

Heavy bulk, shock 
loading

70% savings in 
electric power vs 
fue; ana oi! cos's

Industrial Machinery 
Manufacturing

All weather, fleet 
operation and 
individual specialized 

trucks

80% savings in 
maintenance costs

Paint and Varnish 
Manufacturing

Hazardous
environment

75% savings in 
maintenance costs

Heavy Industrial Wide temperature 
extremes, long runs, 
steep ramps, good to 
poor surfaces

$2300 m main­
tenance savings per 
year per electric 
truck (fir$t 2 years



T
he Holland Tunnel, which transport?

an average of 573 md \ chicles a dav 
'.ctwceri .New h ■ 'rk and New Jersev. also 

arries the hiahest capacity short-haul 

inaitjl tran-mission s' sh m in the l nited 
slates, tailed T 1M. the system links 

Manhattan with \tuark \ia a coaxial 
able sniiidv encapsulated in a 1 „-in. 

tinck protecti\e lead 'heath. In all. the 

17-milt cable i- encased in approxi­
mately M2.! iTo-lbs. oi lead.

The 1 iM s'steni proved its worth 

- inner than expected. Originallv sched­

uled to start operatin': in April. 1975. 
ii was presstd into service on lebruary 
.’7 when a disastrous tire hit one of 

hew dork Telephones central offices 
and switching centers in .Manhattan.

I lie blaze knocked out lo6 transmission 
tines, each carrying up to 21 voice cir­
cuits. between New dork and New Jer- 
'ev. 1 he new sc stem was used to bypass 

ni"st of the aiieeted lines and restore 

wit-phone capacitv between tile two 
-tates.

Developed by Hell Laboratories. T-1M 

"as manufactur'd by Western Klectric. 
"till overall coordination from ATiT. 

Western Llectrie has been making lead 

-heathed cable since 1MM1. Lead was 

originallv selected as the protective ma­

terial primarily because of its adapt­

ability to extrusion and resistance to 

corrosion. These benefits hold true to- 
dav. The lead barrier provides the 1 LM 

cable with the maximum water tiaht in- 
teuritv and signiln untie lengthens its 

life expectancy.
Modern coaxial cables employ a num­

ber of coaxial conductor consisting of 

a small copper tube. ::N-in. in diameter, 

with a copper wire running lengthwise- 

through the Center. The design is called 

■ 'coaxial" because the tube and wire 

have the same center axis.
The TIM line and its multiplexing 

equipment operate over coaxial cable to 

provide high capacitv voice and data 
service for densely populated metropoli­

tan areas. It carries I0.32U voice chan­
nels over cable containing 22 coaxial 

tubes. Ini urination is encoded into short 
pulses i bits i transmitted -t i.._h rates, 

and decoded at the leceiving end. Its 
large circuit carrying capacitv leads to 

low oust, liigldv efficient u-e of under­
ground ducts, ami improved mainte­

nance.'
liegenerators along the New Turk/ 

New Jersey cable route an- located in 
manholes at intervals up to 5.7O'A-it. to 

reconstitute the digital signals being 
transmitted. Multiplexers at each end of

the line combine a number ol lower 
speed digital input.- into the high -peed 

signal suitable foi transmission on the

T4M line.
Tire m-w -veP-n: will serve a- a high 

i apacitv artery 1 ■ ■ r the extensive II net­
works mm in u-e in almost ail metro­

politan an-a'. T 1 lines, which carry 1.5
million bit- per second, will -one a.- 

the iapilhirir.e ti-eding these arteries. 
The J !N1 cable will tit into the 1-in. 
ducts now used tor the 11 cable?, in­

creasin'! the eupai itv of these duets bv 

almost a factoi of (our.

Technicians trorv Be!! LaDc'Stcnes ano New 
jersey Bell Telephone Co. connect sections o! 
Tam telephone transmission system under the 
no!‘ano Tunnei The new system Petween 
New Tora City ana Newark, N.J., is the highest 
capacjy. short-hau! digital transmission 
System m the Unitea States.
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Reloading: A quick, simple and economical way to get
more shots for the money

T
housand? of people involved in sports 

such as skeet and trap shooting are 

finding that "packing their own'’ can 
save a great deal of money ... in this 

case, money that would be spent for 

new ammunition. ith special equip­

ment that’s readilv available, it's a com­

paratively simple task to reload shells 
with complete safety and reliability pro­

viding that recognized reloading pre­
cautions are taken.

It is particularly important to follow 

the instructions contained in any one of 

the various reloading manuals available 
at any hunting or sporting goods store. 

Particular care should be taken to start 

with the lowest recommended charges 
listed for each load in such manuals.

There are literally dozens of shot- 
shell reloading tools on the market. They 

range in price from a S9.95 pocket-tvpe 

outfit that reloads a box of shells in an 
hour to semi-automatic equipment that 
can produce nearly 500 shells per hour. 

The a\erage shooter's needs can be ade­

quately met by tools in the S45 to $85 
price range. All of them are self-con­

tained units that can load three or four 
boxes i 75 to 100 shells I per hour.

The first step in reloading of a shot­
gun shell is to select a clean, fired case 
in good condition. The cases must be 

stored by make—Remington. ^ inches- 
ter. Federal, etc.—and type—12. 16 and 

20 gauge, because of reloading require­
ments.

Both plastic and paper shells are 
abundant, but care must be taken to 

adjust tools to handle them. For ex­
ample. target loads contain light charges 

of shot and powder and are loaded in 
"high-base, permanent-wad” cases. Hunt­

ing loads, on the other hand, use heavy 
charges and are assembled in "low- 

base. permanent-wad” cases of greater 
internal capacity.

Before loading, check to make sure 
that all cases are carefully inspected. 

Cases that hare been mashed flat, seri­
ously deformed, or torn, should be set 
aside.

Basic components needed for reload­

ing begin with standard domestic "bat­
tery cup” shotshell primers that are 

available in several makes. All makes

are good and all currently produced 

12 gauge shells take No. 209 size. The 

best wads are the one-piece plastic wad 
column shot-cup type. Different cases 

have different height wads and all deal­

ers hare charts telling which is correct 

for a particular case. The lead shot is 

the same no matter who makes it. Size 

No. 9 is usually chosen for target loads.

Safety precautions are of critical im­
portance in reloading. Some of the pre­

cautions are obr ious—one should al­

ways wear safety glasses, never load in 
haste, and never smoke in the area. 

Primers should be carefully handled 
since they are the most hazardous of 
all components used for smokeless pow­
der loads.

It is also vitally important to keep 
powder and primers away from heat, 

sparks and open flames. Powders should 
never be mixed and all shells must be 

carefully examined to insure they are 

in good condition before using.

Though it must be accomplished with 
utmost care, reloading is simple. In the 
first step of a typical operation, the 

shotshell case is placed in a tube. At the 
bottom is a de-capping punch which 

pushes out the old primer. A downward 

movement of the tube seats the new 
primer. After it is seated, a carefully- 
selected amount of powder is passed 

into the case via a hollow tube. A wad 

is then inserted in the case atop the 
powder and lead shot is next passed into 

the case and seated in a similar manner. 

A pressure gauge at the base of the de­
vice shows the exact wad pressure. A 

cap-like die device with grooves inside 
is then placed over the case and, when

SHOT

the device is turned, the resulting 

In the finished shell, the

folds creases in the shell.

wimps.
folds, should be tight and smooth, wj 

no noticeable springback. and with 

most a very small hole at the cent^ 

where the folds meet. Neither shouuS 

there be any overlap or crumpling 0{* 
the folds at the center. The latter 

cates too much case above the shot, the 

former too little. Adjustment of either 
wad column heiuht or shot char°e 

weight is the proper corrective action.
The center of the crimp should 

recessed nearly 1/16-in. below the rim 

This is necessary to avoid having the 
crimp loosen under recoil forces. The 

walls of the shell vase also should be 
checked to see if they have buckled due 
to too much crimping fore

Occasional minor crimp imperfection* 
cannot be avoided. >uch shells should! 
be fired first.

Thousands of amateur skeet and tra^f 

shooters who burn up several hundredfl 

shells each week, are using "pack yomy 

own” reloading techniques to add djjj 

mension to their sport and—most i: 
portantlv—to make it as economical 
possible.

1



Lead enhances organ sound at New York’s
Lincoln Center

,d .1 Hoy pi a vs a vital rule in th>- 
^ j.erfurmam e ol mie ol the nation's 

concert hall oruans. Installed in 
r Hall at N>u \oik- fained

,,)n tenter fur the Performing Arts.
,,j;_.an lias l.ld2 pipes. Main uf the 

uhit'll range Irom ;C-in. tn 16-11. 

, ne||i. are made from various com- 
1 (tlens of lead alloy to prov ide the 

ie uirietv of musical notes required 

,, me instrument.
for the pipes ranges from 20 

, 75 per cent lead content. The ratio
. pP.portioned according to the desired 

, ,nJ| quality. Loner tones emanate from 

,1,1V pipes containing a greater amount 
; had. Pipes for the organ facade have 

, hiaher tin content and have been 
; jniished to a magnificent silver luster.

The pipes of the organ, which was 
[milt by Theodore Kuhn Co., in Manne- 

ierf. Switzerland, are arranged in 85 
ranks, distributed among 61 speaking 

ips. The console has four different 

mdependent manual keyboards with di­

rect mechanical linkage from the keys 
to the pipes. The skill that went into 
designing the lead alloy pipes and the 
patience that went into construction of 
the organ have been rewarded in the 
rich, brilliant tones that are produced. 
These were also achieved by subtle ad­
justment of pipe scale and voicing, 
according to Lawrence Phelps, who 
served as Lincoln Center's consultant 

for the project.
Phelps helped plan the tonal design 

and voicing, and the slop-control and 

combination systems were created bv his 
Erie. Pa. company. 'T feel that this is 

the finest instrument of its kind in New 
\ ork. and among the top dozen in the 

l nited States." he stated. "It's the re­
sult of 100 years of deep insistence on 

craft."

Although the organ is a product of 

traditional construction, modern tech­
niques were not ignored. A solid state 

electronic memory svstem. when preset 
by the performer, instantly activates or

deactivates any number of stops with the 
push of a button. Since the Kuhn Com­
pany is not experienced in such elec­
tronic technology, the system was built 

bv Mr. Phelps' firm.

The tracker-tvpc organ relies upon 

mechanical, rather than electrical link­
age between keve and pipes. I his gives 

tie performer direct and intimate con­

trol of the phrasing, rhvthm and accent. 
It was designed and constructed both as 
a virtuoso instrument ami a- an instru­

ment capable of hlendina with chamber 
or full orchestra ensembles.

The organ arrived in New fork in 

thousands of pieces, carefully packed in 

10-ft. crates. A crew of six from the 
Swiss factory spent two months as­

sembling the instrument. Final tone fin­

ishing was done bv Kurt Baumann of 

the Kuhn Company. Although the or­
gan's cost has nut been revealed, ex­
perts estimate it at well over a quarter 

of a million dollars.

view ol magnificent new organ in Alice Tolly Hall at New York's Lincoln Center lor the Pertorming Arts shows scores ot pipes made from lead alloy 
A- console is Andre Marchal, lamed French organist, who gave the initial concert.



High-rise hospital reflected in lead-lined pool

S
till water in a puol can exert a strong 

tranquilizing effect on the viewer. 

Architects therefore consider this benefit 
along with aesthetic values when specify­

ing the inclusion of a reflecting pool 
for apartment buildings, office towers, 

museums and. most appropriately, hos­

pitals.
For example, a huge 50-ft. x 100-ft. 

reflecting pool is now nearing comple­

tion at Nassau Countv Communitv .Medi­
cal Center on Long Island. The Medical 

Center, which serves one of the most 

densely populated areas surrounding 
metropolitan New N ork Citv. has con­

stantly expanded in recent vears to keep 

up with a continuing increase in pa­
tient load. Along with the expansion is 

the need to take advantage of all avail­

able space for both administrative and 
patient care. A combination of these two 

factors are the primary reason why the 

new reflecting pool at the Community- 
Medical Center was lined with lead.

The reflecting pool is incorporated in 
the design for a raised plaza that con­
nects the main building at the Center, 

a!9-storv tower, and buildings housing

other facilities. The area beneath the 
large plaza is designed to house offices 

and medical lab facilities. The plaza 

therefore had to be made waterproof 
since it serves as the roof of the struc­
ture.

Landscaping plans for the plaza called 

for installation of a large reflecting pool 
that would be a peaceful setting for 

hospital employees as well as patients 

and visitors. Lead was selected to line 

the reflecting pool because it will insure 
the watertight integrity of the roof.

The lead liner for the reflecting pool 

was installed by John F. Abernethy & 
Co.. Brooklyn. Company president Frank 

Kiernan reports the reflecting lead lin­
ing created no unusual problems. "Being 

pliable, lead is simple to work with and 
install,’’ he says. "It can be easily fitted 
around and over through-roof joints, 

piping and other obstructions and, most 

importantly, lead can be easily joined. 
The fact that lead is compatible with 

most construction materials and is 
among the most corrosion-resistant 

waterproofing materials adds to its ad­
vantage as a reflective pool liner.”

The reflecting pool at the Me(jj
ter will hold approximately 4 ;r? 1 
ft. of water. About 16-in. deep th^HI 

was first lined with an asPhait 
A styrofoam composition with;/i*81*- 

of tar board was then applied and^ 
top surface was tarred to provide a f *** 

dation for the lead lining. °U|>*

The lead contains 4 per cent antin, 
and 0.10 per cent arsenic to provide°̂  

creased corrosion-resistance an[j 
crease thermal expansion. The nr • 

required a total of about IT tons of 1 j 
It was installed in 16 strips aver 

ton each, plus about one ton of

lead, 
“F'ng ,

, , . . . lead to
burn the joints. Seventeen of the joint,

were 50-ft. long and there were three

up.
100-ft. long joints in addition to 12 
right joints.

The lead lining was homogeneously 
bonded to all through-roof penetration 
such as electrical, plumbina. drain and 
other surfaces.

Eight skimmers will help maintain 
water level in the pool and keep it clean 

There are eight outlets around the pool 
edges to keep the water moving through 
the recirculating svstem.

r-- . „ .Sr

Close-up of teaa burner at work installing~ 
lead membrane for reflecting pool of Nassau County 
Community Hospital courtyard shows how lead 
sections can be used to wrap around 
through-roof obstruction.

Lead burner pauses to examine one of 12 
vertical joints used to form sides of reflecting pool. 
Vertical and horizontal joints required about 
one ton of lead.

Lead burner at wortc on one of the three 
100-foot long horizontal joints used to form 
waterproof lead membrane over hospital 
reflecting pool.



AMERICAN WIND
TURBINE

GENERATOR

HOT WATER LEAD STORAGE
STORAGE BATTERV AREA

I
ncreasing energy costs are a major 

factor in the design of new build­

ings. or the renovation and moderniza­

tion of existing structures. Without 

economical energy to provide electricity 

and heatins. buildings become uneco­

nomical to own and operate unless the 

added expense for energy is absorbed in 

higher prices for manufactured products, 

and increased rentals for office space and 

housing.

One solution for supplementary elec­

tric energy needs is solar power from 

on-site sources. Incorporated into the 

total design or redesign of buildings, it 

is being stored in lead batteries from 

two solar sources—sun and wind. Such 

energy sources, when combined with 

these batteries, can provide much of the 

electrical energy required for tomorrow's 

buildings. A look at developments under­

way today shows how this might be ac­

complished.

An excellent example of how such 

solar power sources can be combined 

ls a project now underway at the 
Research and Development Institute 

'REDE i in Providence. R.l. REDE is

the prime mover in establishing the 

Rhode Island Energy Conservation Sta­

tion ( RIECS i. which is to be housed 

in a recycled brass factory building 

originally built in the 1840 s. RF.DE is 

assembling a w ind and sun solar energy 

package that will provide for most of 

the building's heating, hot water and 

electrical needs. In addition, a miniature 

hvdro-electrir power plant to be installed 

in a small river that runs alongside the 

building will provide some electrical 

energy for the renovated structure.

REDE's basic concept is to generate 

electricity from the wind and sun 

sources and store it in a large bank of 

lead acid batteries. The batteries are a 

kev element to the REDE concept. 

REDE will utilize solar cell semi-con­

ductor devices which convert light di­

rectly into electricity. The best known 

of these devices is the silicon solar cell. 

Solar cells themselves have no storage 

capability. They generate only while ex­

posed to light. Since the power is usu­

ally required continuously, lead storage 

batteries will be used to store power

that can he used during the time the 

solar array is in darkness. During the 

daylight, the array charges the batteries 

and handles the electrical load require­

ments. A multiple battery storage fa­

cility will be installed in the basement 

level of the RIECS building to store 

electrical energy. The lead batteries will 

be installed in such a manner that they 

can be vented through a basement level 

window on the river side of the build­

ing. Present plans call for installing ap­

proximately 50 batteries to collect en­

ergy from all three electric generation 

sources scheduled for installation. Ad­

ditional batteries can be installed as 

needed. It is significant to note that the 

combined solar cells and wind genera­

tors will help to insure that the batter­

ies are constantly being charged.

Two wind generating devices will also 

be installed in the RIECS building. One 

is a Darrieus wind plant that looks 

much like a giant egg beater, while the 

other is an improved version of the

estern-type w indmill that is commonly 

found on farms

LlA2t753



W
hen miners needed a serviceable 

material for pants to wear pros­

pecting during the gold rush of 1819 

in California, an enterprising man 

named ].e\i .Strauss took a material 

called dungaree ami created what lias 

become a world-famous fashion. That 

lashion look ha.- generated a new in- 

dustn to supply the material that looks 

most like the original Levi fabric. Called 

denim, it has spawned vet another in­

dustry. the "western look" and with it 

the need for large. ornate buckles of 

the type that were popular in the mid- 
181 ill's.

For example. Lewis Buckle Co. has 

established a successful business that 

specializes in reproduction of belt 

buckles that look as though they could 

have been worn 1 tv cold miners in 18-19. 

In addition, the company has designed 

buckles based on well-known commer­

cial labels, firearms, trademarks, ears 

and comic-strip characters. A key to the 

success of the company's operations is 

the high lead content casting allot used 

to produce the buckles. Lead gives the 

ability to create the intricate designs in 

the licit buckles and permits the metal 

to lie antique finished or polished, 

whichever the design calls for.

The Palatine. 111., company currently 

produces 35.8110 buckles per week. It 

supplies a nationwide chain of denim 

and jeans stores in addition to specialty 

store- like Marshall Fields in Chicago. 

In addition, the company has about 100 
coiporate accounts whose logos are re­

produced on buckles for various promo­

tions, premiums, design incentive awards 

and gi\ e-aw avs.

Company president John 51. Lewis 

reports hi- company is currently pro­

ducing a large number of buckles con­

taining up to 90 per cent of lead. Ac­

cording to Lewis. "One of the major 

factors in selling to companies is the 

'feel and weight of the buckles that is 

uchie\ed through the use of a high lead 

content. Lead provides the heftv. man- 

sized feel and appearance of the buckle.

The Lewis Buckle line includes oxer 

200 standard pieces that depict such di­

verse personalities as Sitting Bull. Pop- 

e\e. and Santa Claus. Other subjects lor 

buckles include Women - Lib. the Model 

T Ford. Coca Cola. Schlitz and 1 foils 

liovce.

Buckles are produced by a process 

called spincasting. It provides for fast, 

economical casting of most castable 

metals and plastics. Dei eloped by Ro­

manoff International. New 5 ork City, 

the spincasting process involves the use 

of precision casting equipment, silicone 

rubber molds and • entrih'zal force. I n- 

like other ca.-ting methods which may 

involve expensive dies and machinery, 

spincasting utilizes equipment suitable 

for prototype work or limited produc­

tion runs.

After the model patterns for the 

buckles are produced, they are placed 

in the lower half of a two-part, 12-in. 

diameter silicone rubber mold which 

ha- the consistency of modeling clay. 

The upper silicone disc is then placed 

on top creating a sandwich effect. The 

mold is then vulcanized at 35o- for

about one and a half hours, after which 
the model buckle- are renewed, (;att,, 

and runners aie tle-n cut into the j,at. 

tern connecting the die caiitv to a r-,-n. 

tral duwii-prtie and lent- and runners 

are then cut in. connecting die r ai itie- 

to the perimeter. At thi- point the actual 
ca-ting begins.

Two Indies of lidiani/ed mold art 

ieas-eml'led and placed in tie- -iiio-casi- 

inn machine. .Molten lead allev pre­

heated to (>()') T. i- hand ladled tlinnitrh 

the central down~pme and into the spin­

ning mold, t.entrifuaal lorce shunts the 

pewter-like metal thioiicdi the i uried 

runners and into the mold caiiti. where 

it quickly solidities. The ca-t buckles 

are removed, allowed to cool and then 

arc sent to the next stage where they 

are polished, buffed and made readi fur 

shipment.

Two-part silicone rubber mold is used m 
spincasting process to produce ornate lead 
alloy belt buckles

LIA2675 A



Lead carries 
weight in 
furniture joining

A
n increasing number of people todav 

are engaged ii, furniture making 

projects. 1 hie- interest stem; from a de- 

,jre for the crafted look in the home. 

]us the high cost of purchasing such 

quality furnishing'.

Whether constructed from ready-made 

or one s own design, a trouble- 

,ome part of assembling such furniture 

joining certain parts with an adhesive, 

ppis step requires a reliable means of 

pelting pressure on the parts until the 

j,onding process has been completed. The 

pressure can be applied with a variety 

,{ damps, but sometimes the furniture 

jcsistn calls for adhesive-bonded com­

ponents that are too big to accommo­

date clamping. Possible damage to the 

■ airfare of the parts involved is another 

nmsideration.

A resourceful upstate New 'torker 

laced this problem when constructing a 

roffee table of his own design. He re- 

-orted to a product used for another 

jioLd'V. skeet shooting, to apply the pres- 

-ure normally supplied bv furniture 

clamps. Simply stated, he "took the lead 

ait" of skeet Hiouting to hold the table 

components in position until the bond­

ing agent cured.

The table was designed with an oak 

inlav top. over a plywood base, with 

tun sets of -l-in. thick oak legs. The 

bit. \ 2-ft. top was covered with 400

Underside ot coffee table with oak legs 
secured by lead shot. These "clamps" were 
also used to hold trim around the edge 
of the table while it was being glued in position.

oak tiles, approximately :!4-in. x 3-in., 

all carefully organized and glued in an 

intricate pattern. As a result, there was 

no suitable clamping surface to bold the 

legs against the underside of the table 

during the gluing process. The use of 

wood or metal type clamps would mar 

the highly polished surface of the tiles 
and oak legs.

It was at this point that the furniture 

maker derided to try lead shot, a pro­

duct of his skeet shooting hobhv. These 

pellets, packaged in cloth bags of 25-lbs. 

each, are used to reload shotshells. Here 

was an excellent source of concentrated 

weight in a soft flexible form that would 

not damage the wood surfaces. With 

two 25-lb. bags of lead shot positioned 

on each of the table legs, the gluing job 

was accomplished without rni-hap.

The lead shot has since been used ful­

filling 12-gauge shells for the skeet shoot­

ing and hunting season. However, addi­

tional bags are always on band to pio- 

vide lead shot "clampina" for future 

gluing jobs.

Handmade furniture de.-iuners who 

are not hunting enthusia't- will find 

bags of lead shut readily axailable at 

most sporting good' stores. A one-time 

investment in lead shot can solve many 

"sticky- gluing problems similar to 

those encountered by the New York 

hunter furniture builder.
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NEW LISTINGS
Lead Pigments Bulletin

Brochure, 12-pages, describes the ad­
vantages and varieties of lead pigments 
m anti-corrosion pamts. Covers red lead, 
dibasic lead phosphite, basic silicate 
white lead, basic lead phosphosilicate. 
basic lead chromosilicate, basic lead 
siitco chromate. Lists major suppliers. F*7

Lead tor Corrosion 
Resistant Applications

Soft cover book, 156-pages, designed to 
familiarize engineers and engineering 
students with the corrosion resistance, 
design and fabrication data on lead and 
lead-based equipment. Defines plumbum 
series and corrosion resistance of 
series. H-6

Lead Chemicals
Soft cover book, 334-pages, is designed 
as a working manual for the chemist or 
chemical engineer engaged in applied 
technology or pure research. Covers or- 
ganolead compounds, oxides and hydrox­
ides. sulfides and teilundes, halides 
binary compounds, lead salts, lead chel­
ates. safety in handling compounds. Pur­
chasing price: $3.00 H-7

Battery Powered 
Electric Work Vehicles

A 16-page bulletin on electric vehicles 
for short-haul, multi-stop commercial ap­
plication. Lists major vehicle manufac­
turers as well as comparative costs 
electric vs. I.C. vehicles in closed-looped 
service. L-21

ARCHITECTURAL
Lead Roofing and Flashing

Detailed instructions on the simplest and 
most usual methods for forming or join­
ing lead for roofing and flashing appli­
cations. Complete specifications. Dia­
grammatic drawings. Sixteen pages. A-5

Lead In Building
A four-part data sheet containing informa­
tion on waterproofing, sound barriers, 
roofing and flashing and anti-vibration ap­
plications. A-13

PAINTS
Follow the Safety Line with 

Chrome Yellow
Formulations and suggested applications 
for chrome yellow safety pamts. Illus­
trated. Eight pages. F-5

Organolead Antifoulants
An 8-page reprint describing how organo­
lead coatings have proven successful m 
preventing marine fouling. Tests were 
conducted in Connecticut and Maryland.
F-6

CHEMICAL CONSTRUCTION &. 
CORROSION PROTECTION 
Corrosion Resistance of Lead in 

Chemical Applications
A chart presentation of the corrosion re­
sistance of lead and its alloys against 
188 chemicals from 0s to 3000°F.  Six 
pages. H-3

BATTERIES
A Primer on the Lead-Acid Battery

A condensed story of the principles of the 
lead-acid battery and its chemistry, in­
cluding some of the fundamentals and 
definitions of direbt-current electric en­
ergy. Two pages. L-6

Electrics Get Key Post Office Tests
Reprint of a feature from Electrical World 
describing tests on the suitability and 
economy of electric battery-powered de­
livery trucks for the Postal Service. L-18

Electric Work Vehicles
A 12-page folder describing battery- 
powered short-haul delivery vehicles and 
comparing their economics to internal 
combustion delivery trucks. L-19

CERAMICS
Facts about Lead Glazes for Art 

Potters and Hobbyists
Detailed information on the proper formu­
lation, firing techniques, handling, etc. of 
lead fluxed glazes used by art potters 
and hobby ceramists. Illustrated. Sixteen 
pages. B-ll

SOUND BARRIERS
Directory of Acoustic Specialties

Summary of available materials for 
sound insulation by barrier, damping and 
absorption methods. Sixteen page list of 
materials by brand name and manufac­
turer. Eighteen pages. J*4

Lead a Major Factor in New 
Machinery Noise Suppression 
Systems
Description of techniques used to lower 
machinery noise levels with lead and lead 
composites. Lists machines that normally 
exceed noise level allowed by Walsh- 
Healey Public Contracts Act. Two pages. 
J-9

Sheet Lead Plenum Barriers
Detailed description of acoustical plenum 
barriers and how to install them. Mate­
rials and installation procedures described 
and illustrated. Eight pages. J-10

Controlling Sound with Lead
Reprint cites three installations where 
lead is being used as a noise and vibra­
tion barrier: John Hancock Building:
Baldwm-Wallace College: and New Eng­
land Medical Center, Boston. Four pages. 
J-12

Specifying Lead for Noise Control
Eight-page repr.nt contains guidelines to 
help architects and engineers fully utilize 
the advantages of lead as a noise control 
material. A number of case histories are 
included to show how some of these 
guidelines were used to solve a variety of 
commercial, industrial and residential 
noise problems. J-18

Practical Application of Sheet 
Lead for Noise Barriers
Discusses how the use of various thick­
nesses of lead bonded to or used in con­
junction with other construction mate­
rials determines the Sound Transmission 
Class (STC) rating of walls and partitions. 
J-15

Lead Proves a Heavy Favorite as Sound 
Control Material

A reprint of a feature from Product Engi­
neering illustrating lead's usefulness in 
sound attenuation to help meet OSHA 
noise requirements in factories and also 
on planes and trains- J*17

SOLDERING AND WELDING
Soldering Preforms

C/rcuhs Manufacturing reprint discusses 
how the use of lead solder preforms saves 
time and simplifies task of joining metals 
for automated production. 1-3

GENERAL
"Lead Abstracts” and “Yearly Indices"

Bi-monthly abstract of all current worlo 
literature on lead and its products and 
published research. A general index is 
published annually. Must be requested 
on company letterhead. M-2

Publications and Films
Twelve-page catalogue listing the publica­
tions and films available from The Lead 
Industries Association, Inc. M-13

The U.S. Lead Industry
An annual review of activity within the in­
dustry that contains a general summary 
for the year and a series of charts and 
tables giving current statistics on lead 
production and consumption. M-14

Primary Lead Production Areas 
in the U.S.

For schools, libraries. Il"xl4" map show­
ing locations in U.S. of most lead smelters 
and refineries, and lead mines. M-ll

----- radiatto»sound- vibration control, eiectm 
sources, soldering ana cervn 
pages M-L5

Use of Lead in the Automobile
Reprint of article from Meiafi 
—.------ - detail the • -cussmg 
tions of leaa 
pages M-17

'*r|ou» ,auton>,

Lead—The “Clydesdale"Work* 
in Space
Reprint from Space World at 
applications of lead m space < 
Illustrated. Four cages. M-19.

Lead Industries Association
Sixteen.page brochure contain » 
scnption of Association s ouri 1

Vory. .
• —wsuun s

ture and management 
and maior activities ", 
is included, along 
domestic trade ass.' 
cooperation t«, main*,* '- tl

Lead, “The Cinderella Metal." i
Booklet is reprint of talk Slvt
First National Conference on 
Availability - Utilization, k q i 
President. Noranda Sales Coro 
dian lead producer, discusses j 
pricing trends for the metai 
sizes its significance and vai 
and m the future. M-31

Leaded Grades: Answer to 
Free-Machining Needs.

Reprint reports on benefits Qtt 
using leaded steels for free i 
Case histones are employee ■ 
strate that these grades ci 
partsrnakers to raise products 
Ity components with efficiency j 
omy. M-32

Ecology in the New Lead Belt
Reprint describes cooperation < 
and environmentalists in 
southern Missouri lead r 
pages. M-23

Childhood Lead Poisoning
Highlights on Midwest and Et^ 
ferences where childhood iead | 
were discussed Prepared in cs 
with the American Academy of t 
M-27

FILMS
Lead In Motion

A 21-mm.. 16mm color filnwJ 
properties and its potential for | 
future applications are explore 
viewpoint that an atom of Iti 
elemental matter—is an 
energy—part of a universal i 
order specify desired show i 
alternate date. No charge 
viewer pays only return post
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