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.  .  . Pennsylvania’s industrial empire 
was built on coal, and iron and 
steel.

• . . Steel and coke furnaces can
not operate without refractory 
bricks.

. . . Pennsylvania had abundant de
posits of the wherewithal to 
make refractories.

. . . Alas, the Commonwealth now 
faces troubles in refractories as 
well as in coal and steel.

THE LIFE AND TIMES OF A 
REFRACTORY BRICK

What do you think endures?
Do you think a great city endures?
Or a teeming manufacturing state? Or a 

prepared constitution? Or the best built 
steamships?

Or hotels of granite and iron? Or any chef 
d’oeuvres of engineering, forts, arma
ments?

— Walt Whitman
Unlike a building brick which just sits, year 
after year, upholding other bricks to make a 
wall, a refractory brick lives a short, hot, and 
miserable existence. Open-hearth furnaces—  
walls, hearth, and roof— are built with refractory 
bricks. The big ladles, receiving the furnace dis
charge of molten steel, are heavily lined with 
refractory brick. So is the steel shell of a blast 
furnace lest it melt itself while smelting pig iron 
from the ore. For the same reason, Bessemer con
verters and basic oxygen vessels must have thick 
refractory linings.

Depending upon its particular place of work, 
a refractory brick must not only tolerate intoler

able heat but also withstand other industrial 
indignities. Among these are the erosion of dust
laden winds of hurricane violence in a blast fur
nace, the ravages of rivers of molten metal, the 
corrosion of acids and fumes, and severe body 
blows when big chunks of cold steel scrap are 
dumped into a furnace. To stand up to these 
hardships, modern refractory bricks must be 
made of the sternest stuff.

Evolution of a brick
Years ago it was not so. Fire clay was the 
original raw material. It was widely distributed, 
and of course the bricks were made by hand. 
They were essentially mud pies, brick-shaped 
and baked. The work they performed was not 
too exacting; they lined the fireboxes of Mathias 
Baldwin’s locomotives and the heating compart
ments of early oil refining stills that extracted 
kerosene from Colonel Drake’s “ rock oil.”

But when ironmasters began playing around 
with Bessemer converters and open-hearths the
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new furnaces were forever in need of relining. 
Fire clay bricks couldn’t take the torrid tempera
tures. Ironmasters needed a more refractory 
refractory— one that offered greater resistance 
to softening, melting, or deforming, and would 
give greater mileage.

The quest for a more durable brick led to 
silica. Silica bricks are made of quartz, or gan- 
ister— a hard, dense rock consisting of almost 
pure silica. Silica bricks have high mechanical 
strength and maintain their rigidity almost up 
to their melting point. They are also well able 
to resist dust and fumes.

Pennsylvania, well-endowed with deposits of 
the required raw materials, became an early 
leader in the manufacture of refractory bricks. 
The industry thus contributed its share toward 
making the Commonwealth the leading steel- 
producing state. Riders on the Pennsy from Phil
adelphia to Pittsburgh can still see refractory 
plants passing by the car window— most fre
quently out where the railroad horseshoes over 
the Alleghenies.

Revolutionary developments in the technology 
of steel (described in the April Business Review 
in “ The Steel Saga” ) touched off a revolution in 
the refractory industry. The making of open- 
hearth steel with the oxygen lance, L-D, and 
Kaldo takes place at such outrageously high 
temperatures and in the presence of highly cor
rosive slags that even silica bricks burn out too 
fast and furnaces needed constant relining; so 
the pressure was on the refractory people to pro
duce a better brick.

They did.
They are now turning out a variety of bricks 

designed to stand up to various kinds of torture 
under high temperature. The new bricks, known 
as basic bricks, are made of magnesite or 
chrome, or usually blends of these minerals.

Magnesite, a mineral closely related to lime
stone and dolomite, contains magnesia and 
carbon dioxide. It must be thoroughly pre
shrunk in a treatment by fire from which it 
emerges under the name of dead-burned mag
nesite. In that form it has a melting point above 
5000° F., admirably suited to make refractories. 
Ores come from Western states, but some re
fractory manufacturers get magnesite right out 
of the ocean. There is a plant at Cape May, New 
Jersey, that produces dead-burned seawater 
magnesite.

Most of the chrome ore is imported from 
places like the Philippines, Turkey, and South 
Africa because the United States was largely 
overlooked when the world was stocked with this 
mineral.

Another material is dead-burned dolomite 
made from dolomitic limestone in a rotary kiln. 
The decline of the open-hearth market for this 
product has been slowed by its firm adoption as 
one of the ingredients for the new oxygen- 
converter refractories. This is important for 
Eastern Pennsylvania where refractory dolomite 
is produced.

Fire clay and silica bricks are still being pro
duced in large quantities for the less exacting 
refractory duties, but basic bricks are rapidly 
replacing silica bricks in the hottest spots of 
industrial furnaces. Although basics are more 
costly than silicas, for many purposes they are 
more economical because of the longer runs be
tween shutdowns for relining. When a furnace 
is down for relining it produces no revenue.

THE REFRACTORY INDUSTRY
A refractory brick, whether fire clay, silica, or 
basic, looks like a brick except that it is seldom, 
if ever, red. The standard size is 9 x 4d/2 by 2)/2 
inches; but the industry makes a lot of refrac-
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FLOW CHART FOR TYPICAL REFRACTORIES PRODUCTION
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PACKAGED SPECIALTY PRODUCTS
Source: The Refractories Institute.

tories that have little resemblance to a brick 
and it makes some that have no resemblance 
whatsoever. Refractories come in almost any 
shape— spheres, collars, sleeves, discs, nozzles, 
etc. Still other refractory products are ramming 
mixes (rammed into place with an air hammer), 
castables (poured like concrete), and mortar 
(trowled into crevices). The industry employs 
about 20,000 production workers, and shipments 
of all products in 1962 amounted to $376 mil
lion.
From q u arry  to shipping platform
The manufacture of a brick is comparatively 
simple, as may be seen in the diagram. There is 
crushing, screening, batching (so much of this 
and so much of that), mixing, pressing (shap

ing), firing, drying, and of course, final inspect
ing. The process is analogous to that of a 
commercial bakery except that the final products 
are inedible.

Upon scrutiny of the flow chart, it appears that 
some bricks escape the trip through the tunnel 
kiln. So they do indeed, because some bricks are 
chemically bonded and are shipped unfired; but 
once in use inside a furnace they get fired all 
right. One thing the diagram does not show is 
that some basic bricks are steel-jacketed. Steel- 
jacketing comes during or after pressing, and 
the metal casing increases the service life of the 
bricks. In a modern plant the entire operation is 
highly mechanized and scientifically controlled 
in all respects.
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LOCATION OF REFRACTORY PLANTS IN THE UNITED STATES

M any sm all plants
Plants in this industry do not conform to any 
well-defined pattern. There are about 300 plants 
that vary in size from small ones employing five 
workers or less to the largest employing several 
hundred operatives. Size is a relative concept, 
but most refractory plants fall into the medium- 
or small-scale classification of the country’s 
manufacturing industries.

A modern plant can be built for $5 million to 
$10 million and can operate with 75 to 100 em
ployees. The capacity of the tunnel kiln, with 
which all ancillary equipment must be in balance, 
is generally determined by the size of the local 
market. While many plants serve a local mar
ket, others produce refractories sufficiently 
unique in quality to attract buyers in all parts 
of the country and in foreign lands. Since re

fractories are heavy, shipping costs are, of 
course, a dominant factor, and plant locations 
are selected first with a view to the market, and 
secondly with regard to raw materials. These 
factors impose a rather low upper limit on size 
of plant for economical operation, and account 
for the multiplicity of plants.

Pennsylvania in the a g e  of silica
The vari-shaded map shows, for the country, 
where plants congregate and where they are 
absent. Plants are found in all but four states 
east of the Mississippi and are most abundant 
in Pennsylvania. As long as refractory manu
facturers depended on domestic raw materials 
an ideal location was by a silica deposit near a 
steel mill or where the two were not too far 
apart and linked by a railroad. That is precisely
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NUMBER OF REFRACTORY PLANTS IN PENNSYLVANIA

how Pennsylvania came to be the country’s most 
refractory state. She had the steel mills, plentiful 
deposits of ganister, and the Pennsylvania Rail
road.

On the detail map of Pennsylvania you can 
see the multitude of plants and how they haunted 
Pittsburgh. About two-thirds of the industry’s 
total output is bought by the iron and steel indus
try. Most of the remainder goes to other furnace 
industries like copper, lead, zinc, cement, glass, 
and the steam plants of electric utilities. But 
steel is the mainstay, and that it why so many 
refractory plants are in the shadows of steel 
mills.

Now that basic refractories made from im
ported raw materials are displacing silica refrac
tories, Pennsylvania has another curse of tech
nological unemployment. Her many silica plants 
are obsolescent. In a number of communities the

local silica plant was a major or the major 
source of employment. Currently, some of these 
factories operate only part time and others have 
been shut down completely never to reopen. The 
little silica cities look forlorn, unpainted, and 
shabby. Displaced workers seek other employ
ment or go on relief, while local authorities are 
trying their best to attract other industries with 
only a modicum of success.

To be sure, Pennsylvania has some basic re
fractory plants that are flourishing but they are 
outnumbered by the languishing silicas. And 
new basic plants are most likely to go up in 
states to the west and south of Pennsylvania 
where the steel industry is expanding. The Com
monwealth’s share in the refractory industry has 
been on the decline for some time. Between 1939 
and 1958, value added by refractory production 

(Continued on Page 10)
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TODAY'S
Last month we took a look at the ray of sunshine appearing in the form of more stable labor costs.
Another favorable development is the greater stability of inventories.
W ith  no threat of inflation, businessmen no longer have this incentive to stock up. New scientific managemeni 
and computer techniques enable businessmen to get along with lower inventories. And now the steel settlement 
gives promise that strikes and wild gyrations in steel inventories may be avoided in the future.

Since the recession trough of February 1961, the 
trend of inventories has been generally upward.
BILLIONS OF DOLLARS-SEASONALLY ADJUSTED

Quarterly accumulation, however, had been de
clining until early this year.
BILLIONS OF DOLLARS-SEASONALLY ADJUSTED

BILLIONS OF DOLLARS-SEASONALLY ADJUSTED

*Two months.

And compared with other expansion periods the 
rise has been generally milder.

The recent pickup has been concentrated in 
manufacturing . . .
BILLIONS OF DOLLARS-SEASONALLY ADJUSTED

MILD-MANNERED INVENTORIES

. . . durables industries.
BILLIONS OF DOLLARS-SEASONALLY ADJUSTED

But despite the pickup, inventory-sales ratios of 
hard goods have been running lower than at any 
other time during the recovery period.
RATIO-SEASONALLY ADJUSTED

MILLIONS OF TONS-MANUFACTURERS

BILLIONS OF DOLLARS-SEASONALLY ADJUSTED

1963

Now that the problem has been settled, durable 
manufacturers are working off backlogs. This 
helps to explain the smaller rate of accumulation 
anticipated in the 3rd quarter.
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(Continued from Page 7)
in Pennsylvania slipped from 37 to 24 per cent 
of the country’s total.

The com petition
Competition is the life of trade and, as some wit 
has added, “ the death of profits.”  In refractories, 
the competition is severe. In the first place, there 
is too much productive capacity, especially in the 
silica and fire clay divisions. In the second place, 
steel companies that use most of the refractories 
are, with few exceptions, much bigger than the re
fractory producers; so the market is characterized 
by Brobdingnagian buying and Lilliputian selling.

There are multi-plant companies in the refrac
tory industry, as there are in steel. Refractories 
have not been bypassed in the several merger 
movements that have swept across the industrial 
scene since the turn of the century. Among the 
leading concerns are such well-known names as 
Harbison-Walker, General Refractories, A. P. 
Green, Lavino, and North American. The largest 
of these, however, are still far below the stature 
of the largest steel companies. Competition is 
further intensified by the entrance of companies 
from other industries, notably H. K. Porter and 
Kaiser Aluminum.

In fire clay and silica, the old line plebian 
refractories, competition turns largely on price. 
In basic refractories and the ever-broadening 
band of aristocratic specialty items, price com
petition is by no means absent, but sterling per
formance often outweighs price considerations. 
A special type of brick that can take greater 
punishment and endure more heats than any 
other will find ready buyers though it costs more 
than the less serviceable bricks.

R and D com petition
Competition is not confined to the market place;

that is the end of the line. The beginning of the 
line is the manufacturer’s research and develop
ment department.

Gone are the days when a manufacturer hires 
a Ph.D. in chemistry, buys a microscope and a 
few related pieces of scientific equipment, and 
surreptitiously sets up a laboratory in a slicked- 
up corner of an abandoned warehouse.

The research center of a refractory manufac
turer, sitting on an elevation well out beyond the 
city limits, could be mistaken for a clubhouse 
but for the absence of tees and fairways. Inside 
the central entrance is a commodious reception 
room and a telephone switchboard. Adjacent 
are general offices, including that of the Director 
of Research. Down the corridor of one wing are 
the offices of physicists, chemists, geologists and 
specialists in numerous disciplines, and a library 
containing tomes with cryptic titles. In another 
corridor are the laboratories equipped with a 
miscellaneous array of occult scientific apparatus 
to peer into the remotest corners of the body and 
soul of a brick and to take pictures thereof.

In another wing is the pilot plant— a torture 
chamber where a score or more of fiery furnaces 
are putting bricks through their paces to find 
out how they can take various kinds of punish
ment before they crack up.

At the research center the technicians are for
ever experimenting with new materials or old 
materials in new combinations. Bricks, or what 
remains of them after the hardships of furnace 
life out in industry, are returned to the research 
people for post-mortems. The research center 
explores all avenues of refractoriology.

Pennsylvania stands to gain from the growing 
emphasis upon research and development inas
much as three of the industry’s leading research 
centers are in the Commonwealth. Moreover, 
refractory research is also carried on by some
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of the principal users, such as: U. S. Steel, 
Bethlehem Steel, and Aluminum Company of 
America.

Thus some of Pennsylvania’s loss in obsoles
cent plants is compensated by expanding employ
ment in research.

N SHINES BRIGHTER 
IN VACATION LAND

Once again, summer resort business in seashore 
and mountain areas of the Philadelphia Federal 
Reserve District is coming into its own. The new 
season’s crop of vacationers appears all set for 
another go at some fun in the sun. Our resort 
people, too, are ready to pack them in tighter 
than ever, and the sooner the better.

Favorite spots along the New Jersey and Dela
ware shorelines have a new look— thanks to the 
tremendous job of rehabilitation started after 
that devastating storm some fifteen months ago. 
And there are many pleasant surprises awaiting 
visitors to the Pocono Mountains of Pennsyl
vania, where continuing improvements and ad
ditions to resort facilities seem to offer more 
hard-to-resist attractions with each passing year.

Bankers and businessmen in our most popular 
vacationlands are expressing optimism as the 
season begins. They point to a favorable eco
nomic climate, which so often is a harbinger of 
generous vacation budgets. As the resort people 
see it now, liberal spending patterns should de
velop in all departments— housing, food, retail 
sales, and recreation.

Reservation trend encouraging
On the basis of advance reservations, the season’s 
preview makes an encouraging picture. Hotels

and motels seem to have good bookings through 
July. Cottage rentals have increased consider
ably, and the demand for housekeeping apart
ments is growing rapidly. Reports from the 
summer camps indicate that those for children

FOURTH OF JULY WEEK END
The season's f irs t heat wave seems to have set 
the stage for a Fourth of July week end that saw 
resort areas bulging at the seams. In speaking 
of business volume, some called it "tremendous;" 
others labeled it "marvelous;" and just about 
everybody agreed that those days were really 
big ones.

For the firs t time this season, "no vacancy" 
signs appeared on a scale that made landlords 
happy. Once again long lines formed in front of 
restaurants. Most retailers were wearing smiles 
that said "th is is what we have been waiting fo r." 
And in the amusement department our reports 
indicated that just about all sorts of facilities were 
operating at capacity.

Bankers and businessmen in our resort areas 
set great store on year-ago comparisons. When 
the current season's business is better than in the 
one preceding, they are quick to tell you about 
it. In all our conversations relating to the firs t big 
week end of summer, the opening line was "we 
are ahead of a year ago." A t the seashore, com
parisons with 1962 do not mean too much because 
in many such areas that was a disappointing 
period. The important thing is that resort busi
ness both there and in the mountains is said to 
have been about as good as any ever experienced.
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were heavily booked long before the schools 
closed. Some adult camps, however, are said to 
be filling more slowly. Over-all, the reservation 
situation shows a great deal of improvement 
over a year ago at the seashore, and in the 
mountains it is running about even with an 
excellent early season in 1962.

Length of stay shortens
The day of rentals by the season or even the 
half-season has passed in most vacation spots. 
About the only exception is in areas where 
single-family cottages are the principal type of 
accommodation. There short-term rates often are 
prohibitively high because of the work necessary 
to prepare for a frequent change of tenants. 
Several factors have combined to shorten stop
over times in a single spot. Liberalized vacation 
allowances now make two or more jaunts entirely 
practical. The modern automobile, continuing 
highway improvements, and the convenient mo
tel make short visits much more enjoyable than 
a decade or so ago.

Rate changes not pronounced
Rates appear to remain unchanged in a great 
majority of instances. Increases generally are 
restricted to accommodations where improve
ments have been made or entertainment facilities 
expanded. Thus, vacationers may pay more for 
the very latest in motel appointments, particu
larly if they include the privilege of using a 
brand-new swimming pool. As in other recent 
years, rate reductions are offered mainly by the 
older guest houses facing competition from es
tablishments with more pretentious facilities. 
Our reports also indicate that some motels at 
both the seashore and in the mountains went to 
peak-season rates a little earlier than usual this 
year.

Transient business good
Although we have had no long week ends this 
season— that is, three-day affairs— most of our 
resort people seem pleased with the number of 
short-staying guests who came between Memo
rial Day and Independence Day. The fact that 
some banks were experiencing coin shortages as 
early as mid-June seems to suggest that these 
weekenders were pretty good spenders.

Room occupancy is said to have been high 
over several of these early week ends. Restau
rant business picked up sharply in most resort 
areas and amusements seem to have been well 
patronized. Retailers, too, reported little cause 
for complaint, as sales of both general merchan
dise and gift items started their seasonal upward 
trend.

Construction volum e substantial
Building and construction at the seashore has, of 
course, been highlighted by the replacement of 
all sorts of structures destroyed by the storm of 
March 1962. These include buildings, private 
and public, boardwalks, and various installations 
designed to protect beaches and beach-front 
properties. But one other area of activity also is 
worthy of mention— and that is motel building. 
Most of these are much more elaborate affairs 
than those built some years ago when their popu
larity had just begun to skyrocket. Our reports 
indicate motels under construction or opened 
this season at nearly all the shore resorts and in 
several parts of the Pocono Mountain area.

Renovation an im portant factor
In most of our summer resorts renovation work 
has gone far beyond mere maintenance opera
tions. Several “ big name” places in the Poconos 
are making substantial additions and alterations 
which will both modernize and increase guest
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capacity. Shore resorts, too, are spending to 
make their facilities more attractive and capable 
of handling more comfortably a somewhat larger 
number of visitors. Here, again, motels are in 
the forefront, adding units and in some cases 
installing swimming pools for the exclusive use 
of their patrons.

Season looks good—  
if the w eather behaves
Noteworthy increases in week-end crowds over 
each succeeding period since Memorial Day 
augur well for the season that is just starting. 
And, unlike so many who came into shore areas 
merely to satisfy their curiosity in May and June

of 1962, this year’s early weekenders seem to 
have come to make reservations for later in the 
season and to have spent a sizable “ hunk” of 
change while they were about it.

Hot and humid weather such as we started to 
experience in the last week of June is just about 
what the doctor ordered to make vacationland 
come alive. Almost without exception, bankers 
and businessmen see in the new season a very 
good chance of it becoming one of the best ex
perienced in recent years. To them, the “ eco
nomic weather”  looks unusually bright— and 
that’s half of the battle. If only old Mother 
Nature can be persuaded to cooperate, the whole 
battle may easily be won.
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FO R THE R E C O R D • • •

BILLIONS $ MEMBER BANKS 3RD F.R.D.

Third Federal 
Reserve District United States

Per cent change Per cent change
S U M M A R Y

5 5
May 1963 mos. May 1963 mos.

frc 1963
from

frc m 1963
from

mo. year year mo. year year
ago ago ago ago ago ago

MANUFACTURING
+  2 +  6 +  4

Electric power consumed........... +  3 +  5 +  3
Man-hours, total*........................ +  3 -  2 -  2

Employment, total.......................... 0 -  1 -  1 6 + 1 +  1
Wage income*.............................. +  4 +  1 0

CONSTRUCTION**........................ +  8 -  6 -  4 +22 +21 +  5

COAL PRODUCTION...................... +  14 +26 +  2 + -4 +  14 +  4

TRADE***
Department store sales................. +  7 -  3 -  2 +  1 +  1 +  3
Department store stocks............... +  1 -  2 +  2 +  4

BANKING
(All member banks)

Deposits......................................... +  1 +  5 4- 5 +  1 +  7 +  7
Loans............................................... +  2 +  8 +  8 +  2 +  11 +  11
Investments..................................... +  1 +  4 +  5 -  1 +  4 +  5

U.S. Govt, securities................... 0 -  1 -  1 -  2 -  4 -  3
Other............................................ +  3 +  19 +  19 +  2 +24 +23

Check payments............................. +  2 t +  8 t +  7+ +  3 +  8 +  9

PRICES
0 0 0

Consumer....................................... ot +  l't-l +  lit 0 +  1 +  1

‘ Production workers only. {20 Cities
“ Value of contracts. {Philadelphia

“ •Adjusted for seasonal variation.

Factory* Department Storet

Check
Payments

Employ
ment Payrolls Sales Stocks

L O C A L Per cent Per cent Per cent Per cent Per cent
C H A N G E S change change change change change

May 1963 May 1963 May 1963 May 1963 May 1963
from from from from from

•
mo. year mo. year mo. year mo. year mo. year
ago ago ago ago ago ago ago ago ago ago

+  i -  2 +  2 +  i + 1 0

+  2 +  2 +  5 +  8 +  4 4-10

Lancaster............. 0 +  2 +  3 +  2 +26 + 1 -  2 - 1 +  2 + n

Philadelphia......... 0 -  2 +  2 0 +  15 -  3 -  1 -  4 +  4 +  7

Reading................ +  1 -  3 +  6 0 +  7 -  1 +  1 +  3 +  12 +  12

Scranton.............. +  1 -  5 +  6 -  4 +  8 +  2 +  2 +  5 -  4 +  2

Trenton................ +  2 +  4 +  7 +  6 +  18 -  1 +  11 +13 -1 2 +  11

Wilkes-Barre. . .  . 0 -  1 +  4 + 1 -  4 +  5 +  1 +  9 -  7 +  8

Wilmington.......... +  1 +  4 +  2 +  8 +23 +  6 +  2 +  4 -  6 +  15

York..................... 0 -  3 +  2 -  1 +  15 +  2 4“ 6 +  4 +  7 +  5

•Not restricted to corporate limits of cities but covers areas of one or more 
counties.

{Adjusted for seasonal variation.
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