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HE man who becomes a success, 1s the man who makes 1t his business to learn

all he po&sibl}' can about the articles which he dail}r handles. He 15 not satis-

fied to know of them only while in his hands, but realizes that their past and future
are even more i.mpurta.nt to him than their present condition.

T]Z'].EfEfﬂriEf this baoklet has been prepared with a desire to gi\re the Architedt,
the Builder, the Roofer and the Pmpert}r Owner an idea of the Many pProcesses

thn:rugh which a piecf: of ore mud pass before it becomes the base of an MF
Terme Plate.



Statistics have been carefully omitted from this book, because we wish you to
consider its reading a pastme, not a dudy. However, the terms used, and the
descriptions given, are accurate to the letter, and the photographs have been added
that a clearer understanding of every process can be gained.

We believe both old and new cuftomers will be interested in the progress of
the plece of ore, while the tables and generai information contained n this booklet,
will be of great value to the man who efiimates or does the werk.

Our aim has been to show you that “The Terne which turns the elements”
is all we claim it to be, and we hope the few who, as yet, have never given MF
a chance to show its value will decide that it iz well worthy of their best consideratian.

AMERICAN SHEET & TIN PLATE COMPANY.



ﬁomUndePFS ttOOVerhead

g e ot

"”""[ HE products of lron ore, for ages, have played a modt important part in the nse and progress

of man. Indeed, iron and éeel have become so much a part of our daily lives that we

scarcely give its presence a passing thought.

But, for one moment, let us see what would happen if they were suddenly taken away. What
would become of our telephones; our telegraphs ; our railroads; our manufactures; our commerce ;
our very homes ?  The two firdt mentioned would be less affedted than any of the others, but even
they would fall into absolute ruin, while at one stroke the progress of 6000 years would be wiped
away, and we would return to the huts, the hahits, and to many of the customs long ago considered
dead, and to-day called barbarous.

Therefore, it hecomes almodt essential that we leam more about the staff upon which we lean
so forcibly, and a sudy of the many processes through which the ore muét pass from the time it leaves
the mine until it becomes of the greatedt commercial value, will doubtless be most interedting,



(& HE Mesaba didtict of Minne.
sota vearly produces more iron
ore than any other in the world.

The deposits in this temtory are
called “free ore,” and the depths at
"8 = which they are found vary from a
i i _:%:?éf‘aq_\few o many feet.

« 5% % The method adopted for

Wy,

'-,_,x;'lr:gaching it 15 quite novel, for
inftead of driving a shalt and
running levels, as is usually done in
mining, the entire surface of the mine is opened.

This is called “aripping” the mine and the production of such a mine, when

once opened, is practically unlimted.
To remove the surface soil, powerful dteam shovels are used; these load the
dirt trains, which in turn cany the soil to some “fll” or railroad improvement nearby.



(E['HERE surface mining is adopted the ore mugt be easy to remove. In
the Mesaba didtrict it can be readily taken up by fteam shovels, and in

appearance only differs from the surface soil in color, the ore being a dull reddish-
brawn.

After a part or all of the mine has been opened, tracks are laid in all
directions upon the face of the deposit, and the ore
cars are loaded by the same shovels which
aided in the stripping of the mine.

% Steam Shovel

E



S the cars are filled a shifting engine pulls them out of the mine and takes
. them to the yards where trains, bound for the ore docks at Two Harbors
or West Duluth, are made up.

Mumerous railroads in this sechon haul but little frr:ight ather than ore, and in
fact, several of them are owned and controlled by the ore interests.

Mot of the ore shipped from the Minnesota mines is sent to the Pittsburgh
digtrict; therefore, it will be readily seen that its transportation is a very large item.

OFF 1o the Ore Dock



HEN the dock is reached the ore cars
are run out upon it; their hopper floors
are dropped and the ore runs into immensze bins.
These bins have sloping sides and an outlet at the
lowedt point.

To fill the vessels, each bin 15 fitted with a
long chute, which, when not in use, 15 raised along
the outside of the dock, but can be easily lowered
il'_l.ll.'j [he hl}ld Gf thﬂ H’ﬁﬁﬁel Wheﬂe‘-’er {.{ESiI'L‘d.

.
] L A Steamer
The lake ore camers have enormous capacities, but with Loading

these facilities for loading the largest can be filled to the hatches in four to eight hours.




N the Great Lakes, a large fleet of ore boats are conftantly plying between

thewr western docks and the eadtern unloading harbors a]ung Lake Ene.

These vessels are of two classes —the Ore Steamer and the Whaleback.

Natura“}r the former 1s self pmpelled, and until recent]}', not uniy carried 1ts
own load, but towed the whaleback as well.

Of late, however, most of the latter class are fitted with engines and, when
empty, navigate under their own $team, while some make the entire tnip unassisted.

5 Whaleback Returning in Ballag



FTER a tip through
e Lake Superior,
ACIoss 'L.I.-.I.E End ﬂf
Lake Michigan,
and thmugh
Lakes Huron and
Erie, the laden ore boat,
either Steam or Whaleback, is at
lagt tied up at one of the many
unloading docks in the vicinity of Cleveland.

Unlaading a
Steamer
Here powetful unloaders are et to work removing the ore.  These are oper-
ated b}f dteam o e]ecftri.cit}', and their capacit}.' 1= remarkable.
The record for unloading the ]argeﬂ ore carier on the lakes in mine hours 1=
held by one of the new style machines.



HEMN cars can be had the are is emptied from the unloaders mto them.
Each car has a capacity of ffty tons, and as rapidly as possible, they are
forwarded to their dedtination.

During the summer and fall months, however, the receipts of ore far ex-
ceed the car supply; therefore, it is necessary to $tore large quantities for trans-
portation later.

At times there are millions of tons awaiting shipment from Conneaut and

Ashtabula, and while there, they are
deposited in immense piles.

Lnloading a Whaleback



HEN ore iz to be piled awaiting
shipment, large buckets are low-

ered into the boat. These are flled
- with the ore, then lifted out and car-
ried away from the dock upon a

= bridge tramway.

% Upon reaching the proper
place, their contents are empted

3 : the pile and they return for more.
Pma]b]} this ore ma_i,r be untouc_hed for several months but at lagt it is taken

up in one of the many fteam shovels made for the purpose and loaded upon the cars.



(“5 HE trlp from Lake Ene to a
blast furnace near Pittsburgh
'I]Suﬂ.".} Consumes SE\'E‘Eﬂ.i dﬂ.}rs.
At the mill, the long tregtle upon
which the cars are shunted, resembles
] greatl}' the ore docks in Minnesota.

“The cars are unloaded in the same

T manner ; the bins are almost identil:aL

4 o _ and the ore 15 removed therefrom through
Chre P .I - ‘ an opening at the lowest point.

When the ore 15 to be held to supply the future demands of the blast ‘f‘umﬂﬁE.

it is again deposited in a pile to await the coming of winter and the closing of naviga-

tion on the lakes.



O reach the blas fumace, the ore must be taken from the pﬂe. p|ace1:1 in

These buckets stand upon separate trucks, six or eight
in a train, and when all are filled they are conveyed to .
the incline.

Here each bucket is gripped by machinery
and carried to the top where it is inverted and
its contents chargeci into the furnace. = .

Coke and lLmeétone are also placed
therein: the former to hold the heat; the L [T
latter to act as a flux and punlfy the ore
partich:s. ’

The furnace is fired by a train of heaters %
and blowers, which conétantly drive a body of s
super-heated air and flame into the ore chamber. B\ e =2 7 1 orld’s

17



‘HOUGH charging the furnace con-

tinues without intermission twenty-
four hours of every working day, the
furnace is tapped at intervals of

every four hours.

As the ore and other subgtan-
ces are reduced by the heat, they
run mto a large, brick-lined recep-
o ony . tacle in the bottom of the furnace.
Running a e - W b The molten iron, being heavier,

seeks the lowest level, while the cin-
der, or slag floats upon the surface.

It is, therefore, an easy matter to make an opening near the top of the
reservoir, and run the wadte off into ladles through it, while lower down another is
opened which allows the refined ore to pass into the runway leading to one of the
several empty ladles.



ACH blast from a fumace will

fill from four to six ladles. These
have a capacity of 18,000 pounds
each, and, when the last one
is flled, a shifting engine is '
brought up, coupled, and the
train starts for the scales,

Here the ladles are
weighed separately, then re-coupled, — _
and the recently refined ore is started . . o
upon its way to become either Bessemer or Open Hearth Steel.

When the ladles are emptied, they are again taken to the scales and re-weighed,
so that the contents of each can be separately figured.



O insure the uniform quality of the finisheds
product, it is essential that all heats sha

have the same proportion of component parts
A chemical analysis of each heat fromg

the blag furnace is therefore made whiley
the ladles are on their way to the scales 4

If the assay shows a too hight
or too low percentage of the different ingf
dients, other metal iz run into the ladle

. - - oureng I|'| o

which will equahze the formula. " s
The ladle 15 then lifted by a powerful ™

crane and carried over to the mixer, where it is inverted and the metal grad-

ually poured in.



HE Mixer plays two important parts 4

in the process of fteel making. By
keeping the metal conétantly disturbed 1t n-
sures a thorough mixing of the recently
added metal to that coming direc from
the furnace. Too, it 1s a $torage room
for the molten metal, where the intense
heat is kept up and where the metal
can be held until the converters are &

ready for it. ; ’
As it is hung upon an axis, il e

the Mixer can be raised and lowered at wall,

making it possible to hold the mouth well in the air while the mixing process is

under way, and to lower it, when the ladle, fanding upon the floor below, is

ready for flling.

21



ROM the Mixer the metal is taken at

once to the Converter. This is a large

barrel-shaped crucible of about hfteen gross
tons capacity and so suspended between
two uprights that it can be turned at any
angle with ease.

To be filled the top is lowered
until the Converter lies in an almodt
horizontal pu&ition; a tmugh 15 then
inserted, and the ladle contaiming the
metal turned gradually unnl its

Charging the

contents has been poured in.

Converter



HE Converter 15 then turned up; an intense heat and

d.l'ay_g!ll“is forced thmugl‘l
the metal, and the operator, by watch-g p/ T
ing the changes in the color of the flame
can accurately determine when a suf-§
ficient percentage of the sulphur and
carbon gases have been blown off.
This process changes the iron
into fteel, and practically all the foreign
particles which, until now, have re-
sisted separation from the metal, are

(',a.rried Dﬂ:.

owing LI

23



HEN the converting of the iron into
dteel is completed, the Converter is

“turned down™ and its contents emptied
into a ladle.

Unhke all others, this one s
supplied with an outlet at the bottom
to facilitate the operation of ﬁ“mg

the ingot moulds.

When filled the ladle is swung

Pouring the Heat : over the waiting train of moulds by a

powerful hoist or derrick; the plug which prevents the premature escape of the newly
made @eel from the ladle is loosened, and the metal rushes out to fll the mould
immediately under it.

24



ACH mould has a capacit],r of about

6000 pnunds, and as rapicﬂy as it 1s
filled, its plac& 15 taken hy an empty one.

For the first ime since the ore entered
the Blast Furnace, the metal 1s now allowed
to partially cool, and become ngidly set.

The train of flled moulds 15 then taken
to the @rpper where each mould 15 hfted
off, and the ing’uls, sill at almost a white
heat and s'landing upon the mould bases,
are taken to the soaking pii.

25



ATURALLY the outside of the ingot

> becomes considerably cooled when

expuﬁed to the air, and it 1z neceszary to raise
the heat before it can be rolled successfully.
To accomp[isl‘l this it is plawd in the
soaking pit, a small-sized brick-lhned cell,
its only opening at the top, and with a
capacity of six ingots ftanding side by
side upon their ends. I'e Sosking DI o
These pits are heated by gas, and the
heat radiating from the ingots themselves;
the latter, as it strikes the sides of the pit, is
refracted and the temperature of the whole ingot

equalized by what might be called a sweating process.  When the ingot has regained
its proper heat, it is lifted out by a large traveling crane.

26



Y the crane, the ingot is conveyed to, and

deposited upon a truck, operated by
electricity, which carries it to the roughing rolls.

There it is given a sufficient number
of passes 'thmugh to roll it to the proper
width and thickness.

Upon going through for the last
time, it 15 caught by the shears and
cut into lengths suitable for rapid
handling.

While still hot it is passed on *
to the bar mill and the bloom is rolled unfilie
it is about eight inches wide, and many feet long, "

It is then cut into lengths of thirty feet b}r ” e lev.

the hot saws and deposited upon the hot beds to cool. and the
Blaaming Rolls

7



G HE long bars are then cooled,
bundled and placed upon open
cars for shipment to the sheet roll-
ing mills.
Black Plates for tinning are
seldom rolled at the plant where the
bars are made, the two industries
- 2 P being vagtly different in every way.
N e x When the cars have reached their
Tin Plate Bars - destination, they are unloaded and the bars
stacked in piles to await the time when they will be needed by the rollers.

28



O make sheets all of an exact size and gauge, and to tim as little to waste as
possible, it is necessary that each bar contains a certain amount of steel.
Therefore, the long bars are fed into shears made specially for the purpose

which snip them off into accurate lengths.
This makes a bar 20"x8"x1:", and when rolled will make four finished

black plates, each 20"x28" in size.

9



N arrival at the sheet mill furnace, the
bars are placed within it and brought
to a ci‘lerry-reci heat.

In pairs the.}r are taken out and given
three or four passes through the roughing
rolls, each bar being fed through sidewise and
rolled singly.

This rul]ing makes a hea\'}f plate about
twenty-six inches long by twenty and one-half
inches wide.

“chﬁn.g the Bar



Y this time the plates have become considerably cooled and must be reheated
before they can be again rolled. They are, therefore, placed one upon the

other, reheated, and in pairs, mlle:d until they measure approximately 20x50 inches.
From two to three passes & e

are required at the second
rolling to bring them to the
required length, and be-
fore heing again heated
the].-r must be given to the
doubler.

A Pass
the Haot Rolls

3l



ITH large tongs the doubler quickly grasps one end of the pair of plates

as they are passed to him, and, by bending them in the middle, brings the
two ends together. He then lifts them upon a table, shears their loose ends off
square, and a powerful press flattens them at the fold, thus making four thicknesses
or plates; one end of each free, the other 4ill forming the bend.

32



"N this form they are for the third
" time heated and passed through the
roughing rolls.

Again the plates are taken by
the doubler, each sheet is opened
back to the hend, and the piatt‘:s once
more doubled.

To prevent them from buckﬁng
and to insure a perfeft hnished plate
the first bend 1s snippecl off when the
ends are squareu:l. thereb}r gi\-‘ing each

sheet in the pack one free end.

33



FTER having been heated for the fourth

time, the plates are given two or more passes
through the finishing rolls.  This completes the

rolling of the plates. The shearman then
tims all the edges, making eight separate
black plates each 20x28 inches in size.

It will be noticed that the lengd'n
of the bar, 20 inches, makes the width
k- of the fmshed plate, and that the
- 5 & rolling, therefore, has been wholly

.~ across the nriginal bar.

34



ITH the tremendous pressure

bruught upon the platt:s while
undergoing the rolling process, it is
small wonder that they are extremely _
hard to separate. =

Every sheet must be grasped 3

singly and pulled loose. This is
usually done by women or boys, who "SS5
become quite skilful by working at it L
condtantly.



ACH plate is examined for flaws as it
| is DFIEHE‘L], aﬂd a.l]. pEIfLﬂ ones are sent
mmedia.tﬂh" to the Black Pickler.

Here, they are placed upon their ends

1arge ll‘a}'s, ar Cra'l:l].EE; immelﬁed iﬂ da
flrong  acid-and- hot-water  solution  which
thoroughly removes from their surface all
L the scale and dirt, and then nnsed m
clean water, thus preventing the adher-

' ing of any acid to the surface.

36



ROM the rinsing vat, the plates are taken
to a table and allowed to drain. They

are also carefully examined by assorters, who pick
out and return to the acid vats all sheets from
which the scale and ru$t has not been thor-
oughly removed.

As they come from the pickler, the
plates are yet unfit for use as a roofing material,
the continuous m“ing having made the steel
much too hard for such commercial work.

Therefore, to soften them, tl'le_',-' are baked
in the Annealing Furnace, this operation open-
ing the pores and toughening the plate.

37



S the air mut be kept from the plates
while undergoing this process, a large
annealing box 1s brought up, the plates are
stacked upon the ftand, and when a sufficient
number of them are placed thereon, a large
Cover i& drﬂppec! OVer lI'IEITI aﬂd dr}" mnd
packed around the ledge where the cover
! rests upon the base.

= The box is then lifted by a powerful crane
Annealing Fumace and carried over to the Annealing Fumace, where it
is inserted.  The heat is then turned on and the plates thoroughly heated. This
requires about twelve hours of intense ]'leat. at the end of which time tht}F are
removed from the furnace and allowed to cool thoroughly before the cover is

taken off.

38



HFTER the annealing, several

hours are required by the
piates to cool pmpeﬂ}'. These are
then caried to the cold rolls where
they are passed through singl]..r.

At this rolling they are not
heated, the sole aim being to give
them a surface to which the teme

mixture will adhere ciuse]}',
Very great care must be
exercised by the operator of these
rolls. A plate fed in erooked, or two

or more fed in at a time, will in many indances break the cafting in which the rolls

revolve, and cause great delay while repairs are being made.

3%



HE plates are now sent to the re-squarer, who takes them one at a time and
accurately trims and squares their four edges.
This is done to insure a perfectly éraight edge and to make lhe working of the

plates, when in the hands of the roofer, much easier.
Atfter being squared, they are redtacked in

the annealing box; again annealed and later given

a bath in the white pickler.

Resguaning

40



7~ HE acid solution in the second pickling is much weaker than in the firé, the
sole aim being to remove the small amount of blue oxide formed by the indraw-
il’lg 0{ air W].-.l.'llIE' ti-.I.E ﬂnnealing }JDX i5 cﬂﬂling CII:L
After the plates have been pi
in the water boshes and cov-

deand rinsed, they are immediately placed

ered with clean water.

The water boshes are
large wheeled tanks used
to convey the finished
black plates to the tinning
house, and are always filled
with water to prevent the rust-
ing of the plates.

1L-":m‘r r-":- 5
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U: PON reaching the tinning house
the plates are taken out of the

water bosh, and immersed in a bath of
melted palm-oil.
This cleans the plate thn:nrr::nl.LgH:.-r
and insures a perfect amalgamation of
the terne mixture when brought into
contact with it.

The palm-oil and tinning pots étand
side by side, and as the plate 1s taken
Thie Tinning Stack from the former, it is pushed down into the

molten tin and lead.
It remains here until it is thoroughly tinned or coated with metal; then is lifted
out, and again dipped into another pot of tin of lower temperature than the

previous one.

42



ROM the second bath in the
Terne mixture the plates are
lifted out and placed on the hob, from
which they are picked up singly by
the washman and placed in the
grease pot. The thickness of the
coating upon the finished Tere
Plate is here determined by the
length of time it remains therem.

If the cnatmg 1s to be heavy‘, E:
it is dropped in and immediately taken
out; if light, it is allowed to remain in the pot

This also equalizes the coating on aII parts of the plate, and the :ap:dzw with
which the plates are cooled after coming out of the grease pot, regulates the size of
the mottle. After being cooled on the rack, the plates are passed through the
branner, which thoroughly cleans them by passing them through bran and dust.

The Branner at Wark

43



S the Terne Plates are finished they

o~ are dtacked upon a truck and taken

to the Assorting Room. Here a gil
examines each plate carefully and throws
aside all those having the shightest law.
One hundred and twelve plates, 4
14x20 inches, or ﬁ[l}’-six p|atts, 20x28
inches in size make a base box. There-
fore, the sorters, as ﬂlc}' work, count the
perfeﬂ p!ates. and also w::igh them to be
sure that they come up to the required standard.

dh



HEY are then taken to the
stamper, who embosses the 40

brand in the upper nght hand comer ;
of each one. 3
This 15 done to prevent subsh-

tution and as a guarantee that each
plate has had the be&t of attention :i
throughout.

At the étamping machine they
are packed in boxes; the lid is nailed
on; and the boxes sent to the store room, later .
to be forwarded to some part of this country, or [he Sianip, of Chality
even to the old world.

45



ROM this point on, we are all well acquainted with the working and use of
Teme Plates.  As a fire, torm and wind protection they know no equal; and

if care in seledtion and workmanship 1s exercised, no more satisfactory or longer-lived
roofing material can be found.

A perfe@ Terne Plate is a pr:rfeft roof covering, but even the begt must be
propetly joined, soldered, and painted if it 1s to accomplish the best results.

Therefore, on the following pages, we have endeavored to give such information
as will be valuable to all users of Roofmg Tin.

A-Protector At Last

Sl



N the foregoing we have given you a clear idea of the process by which MF
Ternes are made.

This 1s the oldest of Old Style methods, and became world-famous because
the Tin, made according to its formula, lasted longer and gave better protection than
any of the others.

By the use of palm-oil, the coating iz well amalgamated with the base plate;
the terne mixture is evenly distributed upon all parts of the surface, and the plate can
be bent to any angle without breaking the coating.

MF Ternes are noted for their easy Wm!ii.ng qualities and the cumplete satis-
fachion which tl'ley gi"u"&. Thcrefnm, when we sum up their many puints of ment in
the phras.e ) The Temne which turns the Elements," we have combined all that can be
asked of any roofing matenial.

MF Ternes will always be in favor with the man who wishes to do good,
lagting work, and the fact that lagt year more boxes were sold than ever before, proves
that their hundred-year popularity 1s stll growing.
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Thow fo Clonstruct a @ in I3 oof

c‘ QOFS with less than one-third pitch are made with flat seams and should
> preferably be covered with MF or U. S. Eagle Roofing Tin, from sheets
14 x 20 inches dimension, rather than from sheets 20 x 28 inches, because the larger
number of seams stiffen the surface and help to prevent buckles and rattling in stormy
weather. For flat-seam roof one-inch barbed and tinned roofing nails should be used,
not over six inches apart, well under the edge. They should be well covered up and
the seams should be pounded down over the edge with wooden mallet. Nails must
never be exp-nsed. The seams should be made with great care ; sufficient time must
be taken to properly “sweat™ the solder into the seams.

Steep tin roafs should be made with standing seams and from sheets 20 x 28
inches. The sheets are first double-seamed and soldered together mto |nng strips that
reach from eaves to ridge. The sloping seams are composed of two * upstands,”
interlocked and held in place by cleats. The standing seams are not soldered, but

are simp]}’ locked Lclgeti‘ier with the cleats folded in from 15" to 18" apart. Nails
should be dnven mto the cleats only.



While it 1s always cheapest to use the be&t material, roofing plates with a lesser
coating may be used for éteep standing seam roofs. IC roofing plates, in which the
iron body weighs about 50 Ibs. per 100 square [eet, are more suitable than X plates
(621, lbs. per 100 square feet), because the seams in the lighter plates will not suffer
as much from contraction and expansion as the thicker plates.

For spouts, valleys and gutters heavily coated IX plate should always be used.

The amount of terne cuating on the 1ighttr sheets should n all cases be ful[],r as
heavy as on the heavier plates.

In late years the anxiety of some manufacturers to satisfy the demand of the
people for cheap goods has been the cause of many inferior grades being introduced.
This latter class of material may suit for some purposes outside of muﬁng or for roofs
on temporary buildings, but for roofs that are expected to last, the “ double dipped ™
and “ extra coated ” p|ates should be used.

The use of acid in mldering seams in a tin roof is to be -:are[‘u]l}' avcuicled; acid
coming in contact with the bare iron on the cut edges and corers where the sheets
are folded and seamed together will cause rusting. No other soldering flux but good
rosin should be used. Ewery roof should be carefully cleaned and all rosin spots and

&5



detrimental subétances should be removed as the tinner's work 1s beng fmshed.
Lumps of rosin left on the roof will melt in the sun, #tick to the roof, cause blisters and
prevent paint from adhering.

For valleys, spouts and gutters of a tin roof no other metal than teme plates
should be used, because the galvanic adtion produced by different metals coming
contact with each other will cause disintegration under atmospheric influences.

The sheathing boards undetlying the roofing tin should be put close together.
The wood should be well seasoned, dry and all knots should be culled out. Itis
also advisable to cover the boards with gt_‘u:rd building paper before the tin 15 laid
on.  |he paper serves to protect the tin from injurious vapors, gases, or fumes that
continually rise from the rooms below.

When no paper is used the tin mugt in all cazes be painted on the under side
with good reliable oil paint before it is laid and fastened on the roof. The outside
should receive two coats of paint as scon as the roof is finished.

To make tin roofs last for generations the}r should be repainted EVETY three to
five years with good iron oxide and linseed oil paint. The frequency of the intervals
will depﬂnd |ars_gf:|}r on the climatic cenditions of the country.
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flat Seam Tin LBoofing

Takle showing guanth}r of 14% x 207 tin required Lo cover a given number of square feet with llat seam tin ronfing.
A sheet of 14" x 20" with '2" edges measures, when edged or folded, 137 x 197 or 247 square inches.  In the following
all fractional parls ol a sheet are counted a full sheet.

. ul Shests Ma. af P i _ J 5
T:? Ir. feuired a9, fi rth::nI:d l:lun.. Il.d rrsqh;:-\s:l r:qq. 17‘ rf:nrl-& r:qct.ﬂt_ll I::m
100 59 280 o4 460 269 44 374 S 479
1o 65 250 170 470 275 £50) 379 &30 464
1200 70 300 175 4E01 280 G 385 B4 490
130 76 310 181 450 286 670 391 &850 496
140 B2 320 187 00 292 G0 397 Bai 502
150 B8 330 193 510 208 ] 403 a7 508
164 94 340 199 520 304 700 4ird B50 514
170 100 350 X5 330 09 710 414 el 519
180 105 360 210 540 315 730 420 0 52%
150 111 370 216 5500 321 730 426 10 531
200 117 380 222 560 327 740 432 920 537
210 123 350 228 570 333 750 435 530 543
220 129 400 234 580 339 760 444 940 549
230 135 410 240 590 344 770 444 950 554
240 1400 420 245 &00 350 780 435 60 B
230 146 430 251 BI0 356 790 461 G0 566
260 132 | 440 237 - G20 362 B 467 D 572
270 158 | 450 263 630 368 H10 473 G 578

1000 square feet, 583 sheets, A box of 112 sheets 14" x 20" will cover approxmately 192 square fest.
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Ztanning Seam . Boofing

Table showing quantity of 20" x 28" tin required to cover a gven number of square feet with dtanding seam
toafing. The Randing seams and the locks on a fleep roof require 23," off the width and 3" off the leogth of the
sheet ; fractional parts are counted as a full sheet, A shest will cover 475 square inches.

MNo. of | Sheets | Ma of  Sheess | MNo.of | Sheets | Moo of | Sheets | Mo, of | Sheen | Mo of | Sheews
sq. bi. wequised | ag. fi eequired sq. . requised =, fi. required = fi "'=I?l“"=_'5!-_ sq. l'f‘_!flfd :

[0y 3 250 76 400 122 550 |67 o0 212 B30 238
110 34 el M 410 125 560 170 710 215 BED) 261
| 20y 37 270 82 420 128 570 173 720 218 BI0 264
150 40 2H0 83 430 131 580 176 130 221 /a0 267
140 43 200 Ba 440 134 590 |50 T4} 224 L] 270
150 46 300 %1 450 137 600 182 75l 228 Q00 273
160 49 30 24 460 140 610 185 7al 231 410 é
170 32 320 97 470 143 60 |58 770 234 920 279
180 35 330 100 480 147 630 191 7O 237 930 282
150 38 340 103 450 149 40 |94 790 240 940 285
200 6l 350 1063 3000 152 500 197 HOO 243 950 258
3 0 ald 155 ] 200 810 246 i) 91
12 520 154 670 203 820 245 970 294
|5 a3 161 680 206 B30 252 G5( 297
18 34 164 (] 20 B0 255 a0 300

1000 segeare feet, 303 sheets, A full box, 112 sheets 207 x 25°, will cover approximately 370 square feet.

The commen sizes of tin plates are 10° x |47, and multiples of that measuse.  The sizes most generally used are
14" x 2P and 207 x 281,
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Bind Presoures on Boofs
(Pounds per Square Foat)

Rise IS%I:” Fesart ﬂﬁ:m Fiteh Fr‘::lﬂl;::: of Rie ;’Ill:!!l'l;’:ll:l‘dt;"umr:'.
4 187 25 Y& 6.8
(&1 26° 33 L5 237
8 335 410 L5 29.1
12 45% LE4 36.1
16 i e 3 38.7
18 56° 200 EN 39.3
24 632 271 | 400

N addition to wind and snow loads upon roofs, the weig]‘:t of the prinr;ipa]s oF
roof trusses, im:|uc1ing the other features of the conﬂruﬂiﬂn, should be ﬁgured in

the estimate. For |ight roofs havi.ng a span of not over 50 fue't, and not required fo
support any ceiling, the weighr. of the éeel conftruchion may be taken at 5 pounds
per square foot; for greater spans, | pound per square foot should be added for each

10 feet ncrease n the span.
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Appropimate Weight of fHlateriale fov Boofs

Plaserial

Currugabﬂ:t gal\-amzad wran, Ma. 20, unboarded . . .

Copper, 16 oz standing =eam

Felt nndzupl-mh without sheathing . . . . . O

Gia.-as L2 oin. thick 1

Henlock ahealhmg. 1 in. IIHI:]'C

Lead, about '3 in. thick . . .

Lath and plasler ceiling [ordln-ary]
Mackite, | in. thick, with pla:.tcr
Meponset muﬁ.ng. felt, 2 layers . . | i
Spruce sheathing, 1 in. thick . . . .
Slate, 4% in. thick, 3 in. double lap = .
Slate, 5 in. thick, 3 in. double lap . .
Shingles, 6" x 187, '; to weather

Skylight of glass, I"-mr:rl.rl. |nc|m’.||ngira.r|1¢ o ey e e o R S LR e
Sla.gmni-q-Flr.. ............... S e e A L e

Terne p|ate IC, mthnul =|1ea.|.hmg .
Tearne Fl.ale IX, without sheathing . .

Tiles (plain) 102" x 6% " x 55 in—5%"toweather . . . . . . . . , . .

Tiles {Spamsh) F4%:" x 105"—7 1" to weather . . e bl e e |
A ke pine shewthing; 5in.thiske?s L Lol e s e s

Yellow pine sheathing 1 anatnek =2 o sl aons S,

34
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Znom ant lind Loan

D ATA in regard to snow and wind loads are necessary in connection with the design of roof
trusses.

When the slope of a raof is over |12 inches rise per oot of honzontal run, a snow and acci.
dental load of 8 pounds per square foot is ample.  When the slope is under 12 inches rise per foot
of run, a snow and accidental load of 12 pounds per square foot should be used. The znow load
acts vertically, and therefore should be added to the dead load in designing roof trusses.  The snow
load may be neglected when a high wind pressure has been considered, as a great wind storm would
very likely remove all the snow from the roof.

The wind 1s considered as blowing in a horizontal diredlion, but the resulting pressure upon
the roof 15 always taken MoRMAL, at nght angles, to the slope, The wind pressure agamg a vertical
plane depends on the velocity of the wind, and, as ascertained by the United States Signal Service
at Mount Washington, N. H., is as follows:

Welarity (ML, per Hr.) Pressurs {Lb. per 3q. F1.)
I : ik A N R .« « . - Fresh breeze
20 . e, . . . . - . - . . . 5tiff breeze
Sy R C e s Sirong wind
40 o e .+ High wind
50 . S [ 11 e e r L v
&l E R T I BT R e e S “Vialent starm
AD | . 3h. . - . . . . ... . Humcane
100 . L8 B e S S e R Vielent Hurricane
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GHE wind pressure upon a cylindnical surface is one-half that upon a flat surface
of the same height and width.

Since the wind is considered as traveling in a honzontal direction, it 1s evident
that the mare nearl}r vertical the slnpe of the roof the greater will be the pressure, and
the more near]y horizontal the siupe the less will be the pressure. The following table
gives the pressure exerted upon roofs of different slopes by a wind pressure of 40 pounds
per square foot on a vertical plane, which 1z equivalent in intensity to a violent hurricane.

Zafe Bearing Loats

Brick and Stome Masonry Lb. per 3. In, | Foundation Sails Tons per Sq. Fi.
Enckwm‘k Bm.lu hard, laid i lime mortar | 1060 | Raock, hardest i native bed . . . . . 100
Hard, laid in Portland cement mortar . . . 200 | Equal to best ashlar mamr}' et 25-40
Hard, laid in Rosedale cement mortar . . 1500 Equal to best bnck . . : 5 15-20
Masonry—~Granite, capstone . . . ] 00 Clay, dry in thick beds . Lo 4 6
Squared stonework x S = g 15 Mudgml.gl}- dry. in :]1.|.;]; bgrls . 2= 4
Sandstone, capstone . - . SRR, 0 | et 1- 2
Squared stonework . e 173 Gravel and coarse sand, wgll_ cechd B-10
Rubble stonework, laid in lime mortar . . bl Sand, compact and well cemented . . 4- 6
Rubble stonework, lad in cemant mortar . 1500 Cleandry . . s s 2- 4
Limestone, capstone . . . - < - ., 300 Quacksand, allirvial 454l -t N =5
Squared stonewotk . T e 250
Ruhbble, laid in lime MOHAT ¢ . - &0
Rubble, laid in cemsnt mortar . | 543 |
Cancrete, | Portland, 2 sand, 5 broken stone . 1 50




Uohe dfletric Svstem

6 HE metric system is based on the meter, which, according to the United States Coat and Geo-
detic Survey Report of 1884, 15 equal to 39.370432 inches. The value commonly used is

39.37 inches,and is authonized by the United States sovernment. The meter s defined as one-
ten-millionth the distance from the pole to the equator, measured on a menidian pasang near Paris.

There are three principal units—the meter, the liter (pronounced lee-ter), and the gram, the
units of length, capacity and weight, respectively, Multiples of these units are obtained by prefixing
to the names of the principal units the Greek words Deca (10), Hecto (100), and Kilo (1.000);
the submultiples or divisions, are obtamed by prefixing the Latin words deci (1 10}, cenn (1/100),
and milli (1/1000). These prefixes form the key to the entire system.  In the following tables the
abbreviations of the principal units of these submultiples begin with a small letter, while thaze of the
multiples begin with a capital letter ; they should always be written as here printed.

{Rcasures of Length
Mame Beletens L2 In Fert

Millimeter {mm.) = M0l = 937 = 03281
Centimeter (cm.) = 0 = 93004 = 032809
Decimeter {dm.) — d00 = 393743 = 328087
Meter (m.} = 1000 = 39370432 = 3.280869
Drecameter {Dim.) = 10,00 = = 32 BOBEI)
Hectometer (Hm.) = oo = ) = 3I8.086900
Kilometer (Km.) = 1000000 = 621 mi. = 32808690000
Myrameter (Mm.) = 10000000 = 6214 mi 32,508,690000

The centimeter, meter and kilometer are the wnits in praciical use, and may be said to occupy the same postion
in the metric syftem as do inches, yards and miles in the United States and English system of measurement,

57



Mame
Sq. millimeser (mm.*})
5q. centimeter {cm. =)
5q. decimeter (dm. )

5q. meter or centare (m.~, or ca.)
Sq. decameter, or are (Dm.*, or A)

Hectare
Sq. kilometer

Sq. mynameter

Mame
Cu. centimeter {em.”)
Cu, decimeter {dm. ')
Centigiers
Desigtere
Stere [=cu. m. (m.*)]
Drecagere

{flrasures of Arca

Sq. Me 5q. lm.
= D000 = 001550
= 00000 = 155003 waz
== 0000000 = 15.5003 -
B 10000000 = 1,550.03 =
= 10000000000 = 155,003, =
= lﬂ.m}.ﬂm = e
- B0 s, mi. =
3B.6109000 2q. mi.
ffcasnres of Wolume
Cu, Mer. Cu, In. Cu. Fr.
000001 = 061023
01000 - b1 .0254
00000 = BI.2540 = 35316
100000 - 3.53156
1 000000 = 35.3156
100, OO0 353,156

5. Fu.

00107641

0764100

10764 10000
10764101

107,641.01
10, 7ewh, 1000

Cu. ¥d

1.308
| 3.080



A Hew Other Provucts

Terne Plates

Amencan, Amercan Numethodd, U. 5. Eagie M. M., Othcial Seal, Moon-
flower, U. S. Monongahela, Long Terne Sheets and Continuous Rocfing made from
any of the above products.

Walvanisen Sheets
Apollo Best Bloom Galvanized Sheets, Charcoal Hammered Bloom Galvanized
Iron Sheet.
Formen Boofing {Hateriale

Corrugated Sheets, Crimped Sheets, ¥ and 3V Crimped Roofing, Plain or
Self-Capping Roll Roofing, Roll and Cap Roofing, Side and End Wall Flashings,
Plain and Corrugated Ridge Capping.
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ftlcral Sivimg

Beaded Ceiling or Siding, Weatherboard Siding, Plain and Rock Faced Brick
Siding and Rock Face Stone Siding.

fHetal Lath
/Etna Expanded Metal, Cambridge Rigid Reversible Metal Lath.

Black Sheets

Blue Annealed, American Bessemer, American Bessemer Refined, American
Bessemer Special, American Open Hearth, American Open Hearth Refined, Amer-
ican Open Hearth Special, Hammered Polished Steel, Reworked Muck Bar Iron,
Amencan Armature, U, S. Eledrical, American Blue, Leechburg Blue, Leechburg
Blue Refined, W. Dewees Wood's Cleaned Refined Smooth Finish, W. Dewees
Wood's Patent Planished Iron, Wood's Round Oak Stove Body, Wellsville Polished,
Range Steel, Metallic Fumiture, ete.
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