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QLATE RECKONER

: 33 PRAGTIGAL SIZES ROOFING SLATE.

BEING A COMPLETE AND MOST CONVENIENT SYSTEM OF COMPUTING
THE AMOUNT IN “SQUARES” OF ANY GIVEN NUMBER OF SLATE,
REQUIRING NO ADDITION ON THE FIRST TEN SQUARES OF
ANY SIZE AND SIMPLY ONE ADDITION FROM TEN TO
SIXTY SQUARES. ALSO, A VERY CONVENIENT
RATIO ON EACH OF THE THIRTY-THREE DIF-

FERENT SIZES FOR EACH TWO, THREE
AND FOUR INCHES LAP, MAKING
NINETY-NINE DIFFERENT RA-

TIOS; TOGETHER WITH
RULES AND PRACTI-

CAL INFORMATION

To Quarrymen, Operators on Slate, Slate-roofers and Others,

By F. M. HOWER,

- Proprietor of the Peach Hill Slate Quarry and President of the
! Eagle Slate Company.
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History of the Slate Industry.

The Castle of Conway was built by Edward 1., A. D. 1283, at the
seaport town of Conway, in England. A century later Conway
I Castle afforded shelter to Richard II. when he landed in Wales.
- This noble structure, though respected by Parliament when it dis-
mantled most of the other castles of Wales, has fallen and crumbled
before the inroads of time and progress. The roof, which was of
slate, and the floors were removed by the Earl of Conway. The
erection of the Castle of Caernarvon was begun about the same
time as that of Conway by Edward 1., and, owing to several inter-
ruptions, was not completed until A. D. 1317. According to the
testimony of the earliest accessible records, these two celebrated
- structures were the first upon which it is definitely stated that slafe

was used as roofing material, and to this period must be referred

the use of slate as an economical and commercial product. The
record of the development of quarries are also very scant. It will
be convenient to divide the slate region of North Wales into four
districts—the Llanderis (Nantlle) district lying on the west, the Fes-
tiniog, the Corris and the Llangollen districts lying toward the east,

- in the order named. In point of time quarry development may be

- separated into three periods, the first belonging to the thirteenth

- century, the second to the sixteenth, and the third from the middle
of the last century to the present time.

The quarries of the first period (thirteenth century) are few in
number. (

The onlir one at present in operation definitely known to belong
to this early period is the Cilgwyn quarry at Nantlle.

When Edward I. visited Drwyscoed in North Wales at the close
~ of the thirteenth century, he lodged in a house in Nantlle roofed
ith slate from these quarries. In 1872 they employed 260 men
- and produced 6000 tons here, valued at $121,000. There are other
' %ua.rries in this district belonging to the thirteenth century period.

o the second period (sixteenth century) belong the Penrhyn

rries, at Bethesda, in the Llanderis district. In 1780 these quar-
ries produced yearly 1000 tons of roofing slate. Up to 1793 the
- quarries were worked on small leases, or taken by a large number
- of operators who each paid a small yearly rental. Richard Pennant,
~ the then owner, increased the yield to 10,000 tons yearly, and in
- 1800 the export rose to 20,000 tons per annum. In 1872 the num-
ber of men employed in these quarries was over 3000, and the quan-
ity of slate produced is quoted at 250,000 tons, valued approximate-
ly at $2,700,000. It is described as producing roofing slate in the
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time of Queen Elizabeth, and its origin was probably about A. D.
1500.

The Delabole quarries of Cornwall have long been celebrated for
producing beautiful and durable material, combining lightness with
strength. This great quarry in 1760 was goo feet long, 300 feet wide
and 240 feet deep. The first quarry opened in the Festiniog district
was in 1765 by two quarrymen from the Cilgwyn quarry. It was
purchased in 1800 by two young men named Turner and Casson,
who called it the Diphwys-Casson quarry. It was again resold in
1862 for $481,000. -

The great quarries known as the Welsh Slate Co., at Rhiwbryfdir,
were opened in 1816. . '

Slate was used in the construction of the Castle of Angers about-
the end of. the twelfth century. The houses in the greater part of
the city were built of wood and coated with slate, and in some in-
stances were entirely constructed of slate. The city of Angers was
noted for its extensive quarries. :

The history of the slate industry of North America belongs dis-
tinctively to the present century. Its records, though recent, are far
from being full and satisfactory, most of the facts being stored in the
recollections of the early pioneers in this industry who are still
living. Considerable information has been collected by newspaper
correspondents and preserved in the columns of their papers, and
much reliable data is interwoven with the history of counties, towns,
quarries and individuals embraced in the limits of the slate districts.

The slate producing districts of this country, as far as at present
discovered and developed, are widely scattered, extending from the
State of Maine on the east to Michigan on the west, and from
Canada on the north to Georgia on the south. The two principal
districts both in the extent of deposit and development and the
amount of production, lie, the one along the boundary line divid-
ing New York and Vermont, and the other along the south side of
the Kittatinny mountain range in Pennsylvania.

In tracing the progress of the slate industry of this country it is
proposed to consider first the early development of the separate
quarries in the former of these two districts. Y

The Vermont and New York slate deposits are found along the
western flank of a broken range of mountzins belonging to the Green
Mountain system. The slate producing district is a narrow strip of
country lying near the middle of the slate formation, with its longer
axis bearing nearly north and south, and extending from Benson, in
Rutland county, Vermont, on the north, to Salem, in Washington
county, New York, on the south; embracing within its limits the
towns of Castleton, Hyderville, Fair Haven, Poultney and Pawlet,
in Vermont, and Middle Granville, Granville and Hampton in New
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York. The first ?uarrying in this region was done as early as 1839
by Col. Alonzo Allen, of Fair Haven. In the year 1845, M. F. W.
Vvhitlock manufactured 500,600 squares of roofing slate at his
quarry at Castleton, In the year 1849, Deacon Ranwey opened a
quarry at Scotch Hill. In the year 1850, William and John R.
Williams and John Humphrey, the first Welshmen to engage in the
slate business in Vermont, leased a parcel of land known as Cook-
ville and opened a quarry.

In 1851 the first quarry was opened in the town of - Poultney.

About the year 1852 Newel Sturtevent, of a Boston, Mass., Slate
Company, began the manufacture of slate mantels and roofing slate.

In 1852 an Englishman by the name of Hanger, who learned the
art of marbleizing slate in England, went there and marbleizing was
commenced. In the same year, 1852, the Eagle slate quarry was
discovered by John Humphrey and another Welshman, and in 1853
the Eagle Slate Company was incorporated. The slate of this quarry
proved of a superior grade. In 1864 the Gibson quar?r was dis-
covered two miles south of the village of Poultney. In 1866 an-
other quarry was opened by the same company. The Sea Green
bed is in Rutland county and extends from near the village of
Poultney, south as far as West Pawlet. The material which it pro-
duces is durable, of uniform color and remarkably tough, and so
more easily worked than any other roofing slate yet discovered.
Since first found no less than twenty-four different openings have
been made on its grounds.

The second important slate producing region in this country is
situated along the south side of the Kittatinny or Blue Mountains,
extending from a point near Lynn, in Lehigh county, on the west
to the Delaware river on the east, a distance of forty miles. This
region is both naturally and commercially divided into four dis-
tricts—the Lehigh district on the west, comprising all the slate
operations having their commercial outlet on the Lehigh river, the
Bath and Chapman district, the Bangor and Pen Argyl district, and
the Delaware district. :

The earliest slate operations were in the Delaware district. As
early as 1805 a charter was here granted, and t_wenty-three years
later, in 1828, the Lehigh district was opened in Whitehall. "Two
years later, in 1831, Robert McDowell, of Slatington, began opera-
tions there. In 1845 a quarry, known as the Heimbach quarry, was
opened. In the same year several parties, among them Owen Jones
and William Roberts, opened the E?st quarry on the west side of
the Lehigh river, on the hill near Welshtown. The Washington
and Douglass quarries were opened in 1848, at Slatington. The
mantel quarry was opened in 1848 by George and Nelson Labar, at

Slatington, The Joy quarry was begun in 1848 by J. Weise, at
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Slatedale. The Locke slate quarries by George and Nelson Labar
were opened in the same year, and so also the Diamond quarry o
Schall & Balliet. The Williamstown quarry was opened on the
Trout Creek, west of Slatington, in 1850. The Danielsville quarry
was opened on the east side of the Lehigh river in 1847 by Owen
Jones and Owen Williams. The Chapman slate quarries were
opened in the year 1850 and incorporated in March, 1864, with a
capital stock of $400,000. The celebrated Peach Hill or F. M.
Hower's quarries near Danielsville, Northampton county, were
opened in 1865 and are in successful operation ever since, putting
forth a large quantity of superior roofing slate annually. .

R. M. Jones, a slate quarrying expert from North Wales, has
done much towards the development of the slate trade in the regions
of Bangor and Pen Argyl. These, together with the many othe
quarries that are so extensively developed in these sections, are well
worth a place of notice in the ‘‘History of the Slate Industrr,”
but want of space forbids. As railroad facilities develop the slate
%uarries increase and time alone will reveal the |;'r0minent position

orthampton county will take in the future of the great American

slate industry.

As to Cost of Maintenance and Repairs.

It is scarcely necessary to compare slate roofs with shingle roofs
under this head, for although they are similarly built and would
seem to be subject to like rules as to repairs, yet the life of a shingl
roof is of so brief a span that the most industrious repairs could no
prolong its existence to such a period as would make it a competi-
tor with slate. The same is true of board roofs,

The most powerful enemies to which tin and iron roofs are sub
jected are rust and corrosion. To protect them from the ‘‘ravag-
|r:_g tooth’’ of the atmosphere and its hanging moisture, the surfac
of each must be completely covered so that the atmosphere may
not attack them. This involves painting the entire roof, at periods
of from two to four years, with a mineral paint. Omit this costly
Erecaution and the roof itself is speedily sacrificed. On the oth

and, a slate roof when once in position, needs no repairs, requires
no painting or other preservative care. It is mineral, it is rock, an
demands no artificial aid to resist decay.

Add to the superior merits of slate as above enumerated, it is we



_9—

to bear in mind its superior advantage to those who depend upon a
cistern supply of water for domestic uses. .

The drainage of roofs made of either tin or corrugated iron, flows
into the cistern charged with a very considerable deposit of paint
and red lead, known to all men as most poisonous and dangerous
substances. |

When, in process of time, the roof yields no such deposit, the
owner of the building has the strongest evidence that his roof re-
quires another coat of paint to protect it from the weather, and with
the added coat of paint comes the renewal of the deadly poison in
increased proportions.

So too with a board or shingle roof. Whenever the eye rests
upon a board or shingle roof of any age, it sees a luxuriant deposit
of mosses and other vegetable growth of a fungoid character.

The later years of the life of such roofs are always a “green old
age.” It is scarcely necessary to tell an intelligent public how pro-
lific in diseases and fevers, of the typhoid or malaria type, are cistern
pools filled with water drained from such roofs, heavily charged, as
they inevitably must be, with decomposing vegetable matter. For
the head of a family to furnish such water, charged with the most
fatal foes to good health, is little short of a criminal disregard of his
duty to those depending upon him.

On the other hand, a roof made of slate is absolutely clean—as
clean as a glass bottle—and the water shed from its surface is invar- -
iably pure and sweet. It breeds no animal life, no matter how long
it may stand, and cannot produce any unhealthful results. More-
over, it never tastes of any foreign matter, whereas water from a
wood, tin or iron roof is never free from the taste of wood or paint.

Thus it may be seen that in point of original cost, durability, ap-
pearance, resistance to fire, cost of maintenance and hygienic re-
sults, slate unquestionably excels all other roofing material.

Best Sizes of Slate for Roofing.

Large-sized slate, such as 14 x 24, 12 x 24 and 12 x 22 are the best
and most uniform, as it is evident that these sizes require the purest
and best material to be made from, hence for large, plain roofs these
should be preferred.

For smaller roofs or cut-up plans, smaller slate may be used, of
which the wider slate of the same lengths are most profitable for
usage; for instance, gx 16 or 1ox 16 are better for rooting than
8x16. They require less nails and less time to roof and make less
Joints, all of which-injure the roof and the man slating it.

Architects are so much in the habit of making their specifications
for slate most generally on three prominent sizes: 8x16, 9 x18 and
10 X 20, and as there are not more than one-tenth of all the slate pro-
duced manufactured to the¥e sizes, unless by considerable waste and
€xtra cost to the producers, consequently there is always a scarcity





















SLATE 8x14.
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SLATE 9Xx14.
No. in a Sjuare, 290,045 In; Lap, 3 In; Square In. Exposed, 49 5.
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SLATE 1o0x16.
No. in a Square, 221.035 In; Lap, 3 In; Square In. Exposed, 65.

Ft.| In. || No.| Ft.| In.| No.| Ft. In.‘ No.|S.ft.| In. || No.|S.ft. In. || No.!S. Ft.| In.
0 65| T1| 32| 7 141 63| 93| 211| .95| 35| 281/1.26| 121|; 351 1.58| 63
0 130|| T2L 32 72 142 64 14| 213| .95 100 282(1.27| 42| 352| 1.58] 128
1 511l 73| 32 137 143| 64| T9|| 213) .06 21| 283|1.27| 107 ' 353 1.50 49
1 116 | 74 33 58 144 €5 00| 214| .96| 86 284/1.28) 28| 354| 1.59) 114
2 67| 7ol 33 123 145 65| 65| 215( .97| 7 285[1.28| 93|| 355| 1.60| 35
2 102/ 76 34 44 146/ 65 130 | 216/ -97| 72 .286/1-20| 14(| 356 1.60| 100
3, 25|\ 77| 54 109 147| e8| 51| 217 .97 137 | 287/1.29) 749/l 357 1.61] 21
3 88| 78 35 30 148| 66| 116 4 218| .98! 58| 288/1.30 00| 358/ 1.61| 86
4 91| 79 55 9 149 67| 37|| 219{ .98 123|| 289/1.30 65|| 358 1.68| 7
4 T4|| 80| 36 16/ 150 67| 102 | 220| .99| 44/ 200/1.30 130|| 360| 1.62| 72
4 139/ 81| 36 'Sli 151 68| 23| 2211 .99 109 201/1.31| 51{| 361| 1.62 137
5 60| 82 37| 2| 152| 68 88| 2221.00] 30| 292/1.31| 116/| 362] 1.63 58
5 125|| B3| 37| 671133 69 9|| 22311.00) 95| 2931.32 37|| 363| 1.63 123
6 46 84| 87| 132 154| 69 T4/ 2241.01 16| 20411.32) 102( 364 1.64 44
6 111|| 85 438 53 155 69 139/ 225/1.01) 81| 205/1.33| 23|| 365 1.64 109
7 32| 86 88 115 136| 70 226/1.02. 21| 296/1.33| 88|| 366 1.65| 30|
7/ 97| 87| 89| 89| 157| YO 125(| 227/1.02) 67 297 1.34| Of 367 1.63| 9
8 18|/ 88 39 104 158 71 228|1.02) 132|| 298 1.34| 74| 368 1.66| 16
8 B3|| 89/ 400 25 159 T1 111|| 2291.03 53(| 209 1.34| 139| 369 1.66| 81

9 4 90 40 90 160( 72 32| 2301.03| 118|| 300 1.35| 60| 370/ 1.67| 2
9 69 91 41/ 11| 161 72| 97|| 231/1.04| 39| 3011.85| 125/ 371 1.67| 67
9 134|| 92 41 76| 162 73| 18|| 23211.04| 104|| 3021.36] 46/| 372 1.67| 132
10, 56| 931 41 141| 163 78| 83| 2331.05| 5| 3031.36| 111/ 373 1.68| 53
10 120(| 94| 42 62| 164 74 4(| 2341.05| 90|| 304{1.87| 32 374| 1.68] 118
lli 41 42| 127|| 165 74| 69| 2351.06/ 11|| 305(1.87| 97| 375 1.69| 39
11 106]| 96| 43, 48| 166/ 74 134|| 236 1.06) 76| 306(1.38| 18/| 376 1.69) 104
12| 27|| 97| 44| 113)| 167| 75| 55|| 237 1.06| 141|| 307|1.38| 83{| 377 1.70| 25
12| 92 44 34/ 168| 75| 120( 2381.07| 62/ 308{1.39) 4[| 378] 1.70| 90
13 13 44| 99| 169 76| 41|l 2391.07| 127 309{1.39| 69| 379 1.71| 11
13| 78|/ 100 45 20)| 170| 76| 106/ 2401.08) 48 310|1.39) 134|| 380| 1.71| 76
13 143 101 45 85| 171| 77| 27| 2411.08 113} -311/1-40/ 55(| 381/ 1.71| 141
14| 64| 102/ 46 61| 172 77| 92)| 242]1.00) 34 | 312/1.40) 120|| 382 1.72| 62
14| 129(| 103| 46, T1|| 173| 8| 13 24311.09( 99 313[1.41 41)| 383| 1.72| 127
15 _50|| 104| 46 136|| 174| 78| 78|/ 2441.10) 20 314/1.41 106|| 384| 1.73) 48
15| 115(| 105| 47| 57|| 175 78| 143|| 245/1.10] 85 | A15(1.42 27]| 385| 1.73 113
16| 36)| 108| 47 122)| 176 79| 64| 246/1.11| 6 | 316/1.42| 92|| 386 1.74 34
16/ 101|107 48 43|| 177| 79| 129/ 247|1.11| 71)| 317|1.43) 13|| 387 1.74 99
17| 22| 108) 48/ 108|| 178| 80| &0/ 248/1.11| 136 | 318B[1.43 78| 388/ 1.75 20
17| 87| 108 49| 29| 179 80| 115/ 249/1.12| 57| 319|1.43| 143|| 380, 1.75 85|
18| 8|[110) 49| 94| 180 81| 36 2501.12 122| 320 1.4 o4 300 1.76 6
1878|111/ 50 15| 181 81| 101 251(1.13 43|| 321/1.44| 129 [ 301 1.76 71
18| 1381|1121 50| 80)| 182 82| 22 252/1.13| 108|| 322(1.45| 0|| 392/ 1.76| 136
19/ 5911 113 B1| 1)| 183 B2 87|| 2531.14| 29|/ 323/1.45| 115|| 893 1.77| 57
19/ 124|| 114] 51 184 83| 8| 25411.14] ©4|| 3241.46| 36/| 394 1.77| 122
20 115 51| 131} 185 83 73| 2556|1.15| 15| 3251.46) 101/| 305 1.78| 43
20| 110f] 116, 52| 52| 186 83| 138|| 256|1.15 80| 326 1.47| 22| 396, 1.78| 108
21| 31| 117 52| 117|| 187| 84| 69| 257(1.16) 1|| 327/1.47| 87! 397 1.79] 29
21 118 53 188 84 124/ 258/1.16 66( 3281.48) 8 308 1.79| 94
22| 17|| 119 53| 103|| 189 85| 45/| 259|1.16, 131)| 329/1.48| 73 399| 1.80( 15

82| 120 54 24| 190| 85 110| 260/1.17 52 | 330 1.48| 138 | 00| 1.50| 80
23| 3|| 121| 54, 89| 191 86 31)| 261|1.17| 117|| 331/1.49| 59 | 800| 3.61| 16
23 68|| 122| 55| 10/ 192 86/ 96|| 262/1.18| 38| 332/1.49| 124 1200| 5.41| 96
23( 133|| 123| 55| 75 | 193] 87 17| 26311.18| 108| 333[1.50| 45|(1600| 7.22| 32
24 54| 124) 55 140 1v4) 87 B2/ 2641.19| 24| 334/1.50| 110((2000| 9.02| 112
24/ 119/| 1 56| 61 105 88 3| 2651.19/ 89 3351.51 31|/2400| 10.83| 48
25| 40/{ 1 a6/ 126 | 106/ 88 68| 266 1.20( 10 | 336(1.51 962800 12.63| 128
25 105 127 57| 47/ 197 88 133/ 267/1.20| 75| 337/1.52 1713200 14 44/ 64
26| 26/ 128 57/ 112| 198 89| 5d4|| 268/1.20| 140 | 338/1.52 82 |3600| 16.25] 0
26/ 91| 129/ 58 109] 80 1191] 269/1.21| 61(| 339/1.53| 3/14000) 18.05 80|
27 12/ 130| 58 98|/ 200 90| 40 270/1.21 126|| 340/1.53 684400 19.86 16
27 7711310 59| 191 201 90| 105 271(1.22 47| 3411.53| 133|/4800 21.66| 96
27 142 B9 84| 202) 91| 26| 272/1.22 112 3421.54| 54|5200 23.47| 32
28 68( 133 60| 5| 208| 91 91)| 273/1.23| 33| 343 1.54| 119 6600 25.27| 112
28 128/ 134 60| 70|/ 204| 92 12| 2741.23| 98| 344 1.55| 40| 6000 27.08| 48
29/ 491 135 60| 135 2051 92 77| 27571.24| 19| 345(1.55| 105 6400, 28.88| 128
29/ 114|] 136] 61| 56 | 208 92 142/| 276 1.24] 84| 346/1.56| 26 6800 30.69| 64
30| 35 137 61 121\ 207| 93| 63| 277 1.25| 5 347/1.56) 91 7200 82.50| 00
30 100 | 138 62| 42| 208 03 128 278|1.25 70 & 348/1.57| 12 7600/ 34.30| 80
311 21)) 139 62) 107 209 94/ 49 279(1.25| 135 349/1.57| 77 8000 36.11 16
31 861l 140 63/ 28| 2100 94| 114/| 280/1.26/ 56 | 350/1.57| 142 8400l 37.01 96
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No. in a Square, 213.024 In; Lap, 3 In; Square In. Exposed, 67.5.

SLATE ¢x18.
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10 12
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-&agggqﬂgﬁaag

No.| Ft. | In. || No.| Ft. | In.
71 33 141 66| 13
72 33| 108)| 142| 66| 81
73| 34| 81|| 143 67| 4
74 34| 99| 144| 67| T2
75 35| 22| 145 67| 139
76| 35| 90|| 146 68 63
77| 38| 18)| 147 e8] 130
78| 38| 81| 143 69| 5¢
79 37| 4| 149 69| 121
_80] 37| T2{150| 70| 45
81| 87/ 139|151 70| 112
82| 38| 63| 152 71| 36
83| 38| 130 | 168 71| 108
84| 30 54| 154 72 207
85| 39| 121 | 155| 72| 94
86| 40 45| 156| 73| 18
87| 40 112/| 157| 78| 85
88| 41 36| 158| 74| 9
89| 41 103/ 159 74| 76
90| 42 27| 160/ 75

01| 42 04| 161 75| 67
92| 43 18| 162 75| 135
93| 43, 85| 163 76 58
94 4 0l 164 76 126
95| 44 76| 165 7T 49
96 45| 00| 166, 7T 117
97| 45| 67| 167 78 40
08| 45| 135 168 78 108
99 46| 58/ 169 79! 81
100 46| 126(| 170, 79| 99
101 47 49(, 171| 80 22
102 47| 117|| 172 80| @0
103 48/ 40[| 173| 81| 13
104/ 48| 108|| 174| 81| 81
105 49( 81|| 175| 82| 4
106 49| 99| 176 82| 72
1071 50| 22|| 177 82| 139
108 500 90| 178] 83| 43
109, 51| 13| 179 83| 130
110, 51 81\ 180 84 54
111752 4|[ 181 84 121
112 52| 72/ 182| 8 45
113 52| 139|| 183| & 112
114| 53| 63! 184| 86 36
115/ 53| 130/| 185 86 103
116| 54| 54/ 186| 87 27
17| 54 121 187| 87 %
118 55| 45/ 188/ 88 18
19| 55( 112/| 189| 88 85
120 56/ 36| 190| 89 9
121 56 103 | 191 89 76
1220 57 927/| 1920 90| 0D
123/ 57 o4/ 193] 00 67
124 58 18 194 90 135
1 58 85195 91 58
126 59 9 196 91 126
127 59 78| 197 92| 49
128 60 00| 198 92| 117
120 60 67| 199 93 40
1300 60/ 135 200 93| 108
131, 61 58| 201 94| 31
132 61 126| 202 94| 99
133 621 49 203 95 22
134 62| 117| 204| 95| 90
| 135 63| 40{ 205/ 9| 13
136/ 63| 108( 206/ 96 81
137| 64| 31)| 207 97| 4
138| 64 99| 208 97| 72
130/ 65 22| 209 97| 189
140l 65! 90!l 210 98l 63
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31 1.64 76
352 1.65 00
353 1.65| 67
354 1.65] 135
355 1.66/ 58
356 1.66 126
357 1.67) 49
358 1.67| 117
359/ 168 40
360/ 1.68| 108
261 1.60 a1
362 1.69) 99
363 1.70| 22
264 1.70 %0
365 1.71| 13
266 1.711 81
367 1.72) 4
368 1.72 72
369 1.72 139
870 1.73 63
871 1.73 181
312 1.74 54
373 1.74| 121
374 1.75| 45
35| 1.7 112
36| 1.76/ 46
377| 1.76| 108
BTR 1.77| 2
3791 1.77) M
380 1.78| 18
4811 1.78/ 85
382 1.79 9
383 1.79 76
2840 1.80 00
3850 1.80 67
286/ 1.80 135
387| 1.81 58
388/ 1.81 126
389 1.82 49
300 1.82 117
301 7 1.83 40
302 1.83| 108
203 1.84 31
304 1.84/ 99
805 1.85 22
396/ 1.85| 90
397 1.86 13
398/ 1.86 81
399| 1.87| 4
100 1.87| 72
800 3.75 00
1200/ 5.62) 72
1600 7.50| 00
20000 9.37) 72
2400, 11.25/ 00
2800/ 13.12| 72
3200/ 15.000 00
3600| 16.87 72
4000 18.75 00
4400 20.62 72
4800( 22.50 00
5200| 24.37| T2
5600 26.25| 00
6000 28.12) 72
64000 30.000 00
6800/ 31.87| 72
7200 33.75 00
T600| 35.62 T2
8000| 37.50 00
8400/ 39.27 72
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SLATE 12x22.

No. in a Square, 126.036 In.; Lap, 3 In,; Square In. Exposed, 126.

28

C mmwwmsmmmmmT&xmmmmmmm_wmﬂmwmwmsm_mwmmmmwmmw_mmmmmwﬂmmmAmmwswmwmmm_mmwmmmmwaw
£ EEEREZR8T R B35 mmmwmmm_%u%%%wmwwmkmmmwmmwmmm_ ESEEAR=ARR mmmmmmﬁmmm mammmmm&mw

.......................................................................

§ poEmeEnas Erei s e S e e e -_mmmmmm

A EETRRBRBE m_mm%mmmmwmm_mwmmmmsmww_mmumammmmu_wmmm mmmm_smmmmm aaﬁ_mmmmﬁmwﬂu
mmmﬂﬁmmﬁﬁm“m SEBZBERG BRRSTICLIE FELLSEICEEE IZEREEEEEE SRR LSRR BECRERRERE

_mmmwmmmmmmvmmmmmmwmmm_wmmm%mwm = EHECESEEEn RNNNS00S0E RUESSSEEES 3955358

nﬁmmmwm,ﬁmmTmnmammnﬂz_m%mmemwwwm_num BEER= Emm&m%%mﬁ:&%_wmwmumﬂu gEs=EEReTES

Amﬁﬁﬁmﬂﬂﬁﬂﬂ_ﬂﬁmﬁmwmmsm_m%&%,ﬂ%m%wm mB%MB%%%mV_%%WMM gz2as] MW%WWMDWW. _HEWWNBmmmm

—— TSI I CICA T _2222222222 CIANCISIZICICIAACT

.ﬁemu nmmmm*mammmwmmmm_mm%wmmmmmm_wmnmmmmmmmﬁmmw%m&wmm_mmmmmmwmmm_mmmmmmmmmm
e e e i -l e e L L e e PR e

11_

No.|S.

1In

LEELE ERRRAARRSSR _W%mmmmﬂmmmﬁﬂﬁ%%.a%%@ﬂiﬂ_ﬁ“#ﬁm?mﬁww _5&5m5 %ﬁﬂmﬁ_&ﬁwm&ﬁ%ﬁﬁm

mwmw_m HEZREERRS SSISBEESE FARELLLRRS RNSI SRS SRS SNRTRAERSE SuSIesaaS

11111 T Tt e Tt et e Tt et Pt | Pt P e e e Pl e T v ey Tl vy

uﬁmm Zaap azmmwﬁ RSSRSZIAN AZESLHININ RRERCFRERS ZFANRLLSRY ZNINRRBE"F

14

T v
T
i

JS.ft

|
!

142-1.12

1441 14
1451
146

No
B
1

=kl

m |

481 1

2

108

57 114/| 1431113

Sdt.| In.

&mmm&ﬁ&&%%ﬁﬁﬁm?ﬂ EEERERERRER RERRSEILRY LRSS %%ﬂ%ﬁ%ﬁ%%ﬁ%ﬁ@ﬂ%ﬁ%%ﬁﬂ%%mo

................................................................

SRERERE SREISSLEEE SRESSRSE0E SRETSSSE8E SRS SSnESR SNASARRARS CaasasbaES
EEET mmnmsmf SRRSER"H Sansr AT AL REAHENONAS BR-AsaRsLZ SNALRSENLN NASER-NeS
i 238458??_ B R e e HTMIHmﬂﬂﬂﬂ_m%%%m%mmmm_w.ﬂmmwmwwwm%&m SSSISISSRL TISREIERES

12345&?89w¥ﬂmmumwﬁm =8 _m&% et m%mm_gﬂﬁﬂ%%mmﬂm Tmmwuﬂﬁmmwmﬂw_ﬁﬂﬂﬂﬁm?ﬁﬁm ﬁﬂﬂﬂﬁﬁﬁﬁ&ﬁ

!
{

i
2
?3

—_— = | =

No.! Ft. | In. || No.










— — — - o —_— ——- Hﬁ.-vﬁn:.ﬂ...'idllﬁuﬂll.l.!l - . g — L .r‘l‘ﬂ..vnul.l., L EL S e







et ng T e Kl

TR G e S N T S e
e e e I A e S e e i ol ¥ TP oL

o T R e S S













R e S LN et Th

























S RS PRAT O,J, SR Y SRUN, S S  JU







e { -l } & " ' R b = il ' —
. ’ A% < - o - o . = 3 < :
LSemelli o LS S ) ) Iy, 15 U.“!Ebld.nbr AT B SR e M S Ll TN s
— — T T————— POV Al e S B [ i ERE " Ed[u!qa...ll1!.1|+rL.rlﬂrhr.E.|1L||wT‘t. H‘.Ik.n..llﬂa.n‘ Bl s et e R
- - d





































































































































e e ——

SLATE 13 x 20. 9I

No. in a Square, 130; Lap, 3 inches; Exposed, 110} inches.
No. Ft. No. Ft. ‘ No. Ft. No. Ft No. Ft
1 1 80 61 ‘ 158 | 191 236 | 1.81 314 | 241
9 2 81 62 150 | 1.92 998 1.82 216 | 2.42
4 3 83 68 | 161 1.23 929 | 1.83 317 | 248
5 4 84 84 | 162 | 1M 240) 1.84 319 | 2,44
o b 85 6 | 163 | 1% 241 1.85 90 | 245
7 6 86 6 | 1656 | 1.26 249 1.86 821 | 2.46
] 7 87 | @7 166 [ 1.7 243 | 1.87 822 | 247
10 8 88 | 68 167 1.28 245 1.88 324 | 248
12 9 90 60 | 168 | 1.9 246 1.80 825 | 249
13 | 10 O S ‘ 170 | 1.80 247 | 190 | 32 | 280
14 11 ®w | n 171 1.31 249 1.91 8 | 251
16 12 o4 | 2 172 | 182 B0 | 192 320 2,59
17 13 95 ol 14 | 183 951 | 1.08 830 | 2.58
18 14 o7 74 | 175 | 134 252 | 104 832 | 2.54
20 15 95 7% | 178 1.85 254 1.495 383 | 255
21 | 16 90 6 | 118 | 138 55 1.86 834 | 2.6
2 17 100 w179 | 18y 9256 1.97 836 | 257
24 | 18 102 78 | 180 | 1.8 258 | 198 837 | 9.8
25 19 103 70 182 1.39 950 1.09 888 | 2.59
2 | 20 104 80 | 188 1.40 261 2,00 830 | 2.60
‘o3| 91 106 81 184 | 1.41 263 | 2.0 301 8.00
29 | @ 107 B2 | 185 | 1.42 964 | 2.02 522 | 4.00
30 | 2 100 88 | 187 | 148 265 | 2.08 653 | 5.00
81 | 110 A R T 267 2,04 782 | 6.00
85 % 111 8 | 189 | Ldb 268 | 2.05 912 | 7.00
84 26 112 86 | 191 1.46 269 | 206 | 1042 | 8.00
85 27 114 87 192 | 147 270 | 207 | 1192 | 9.00
87 928 115 88 193 | 1.48 o2 | 208 | 1304 | 10.00
39 20 116 89 194 | 1.49 278 | 2.00 | 148 | 11.00
30 30 117 90 | 196 | 150 or4 | 220 | 1564 | 12.00
41 81 119 91 | 107 1.51 975 | 211 | 1604 | 18.00
12 82 120 92 | 198 | 1.52 w7 | 212 | 18% | 14.00
43 33 121 03 200 | 1.53 278 | 218 | 1956 | 15.00
44 31 123 04 201 1.54 o790 | 214 | 2085 | 18.00
46 35 124 95 202 | 155 98l | 215 | 2216 | 17.00
47 26 195 08 9204 | 1.58 983 | 216 | 247 | 18.00
48 87 197 o7 205 | 1.57 983 | 217 | 2177 | 19.00
B0 38 128 98 206 | L1.58 985 | 218 | 2607 | 20.00
51 30 129 09 208 | 1.59 ™| | 219 | 2787 | 200
52 40 130 | 1.00 200 | 1.60 997 | 2,90 | 2867 | 22.00
B 41 132 | 101 210 | 1.81 288 | 221 28.00
55 42 188 1.02 212 1.62 200 2,92 3127 24,00
56 48 134 | 1.08 213 | 1.63 991 | 223 | 8238 | 25.00
BY 44 186 | 14 214 | 1.64 209 | 2,24 26.00
59 45 137 | 1.06 215 | 1.5 94 | 295 | 8518 | 27.00
50 16 138 | 1.08 217 1.66 205 | 296 | 3649 | 28.00
6L 47 140 | 107 218 | 1.67 26 | 227 | 379 | 29.00
3 48 141 1.08 219 1.68 208 | 298 | 8010 | 80.00
4 49 142 1.09 221 1.69 200 2,20 | 4040 | 8100
6 50 144 | Llo 999 1.70 300 | 230 | 4170 | 82.00
67 51 145 | 111 928 | 141 302 | 281 | 4801 | 88.00
60 52 148 112 225 | 1.2 303 | 232 | 4431 | 84.00
70 A3 148 | 1.18 9% | 1.78 804 | 283 | 4501 | 85.00
1 54 49 | 114 297 | 144 805 | 2.1 | 4692 | 86.00
78 56 160 | 1.15 228 | 1.75 807 | 92.95 | 4822 | 87.00
74 56 151 116 230 | 1.76 408 | 2.86 | 4952 | 8800
75 57 158 | 1.17 81| 147 800 | 237 | 5082 | 89.00
76 5% 154 | 1.8 929 | 178 811 | 2.88 | 6218 | 40.00
78 54 155 | 119 934 | 1.9 312 | 280 | 5848 | 41.00
79 60 156 | 1.20 935 | 1.80 313 | 240 | 5473 | 42.00































