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TO FIND THE DIMENSIONS OF
WROUGHT-IRON TIE-RODS.

THE use of wrought-iron tie-rods instead of
heavy timber tie-beams is now becoming so
common in the framing of roofs, as to render it
necessary to find some exact method of ascertain-
ing the diameter required for such rods in
I'O(if;: of various spanh:«xl.s .

proceedm%' to this investigation there are
two problems which require s:llgi?ion —

Lst. What is the horizontal thrust produced by
the principal rafters upon the tie-beam ?

2nd. What is the resistance to tension of @
wrought-iron roZIfor every square inch of section ?

The horizontal thrust (Tg upon the ends of a
tie-beam is found by the elementary principles of
mechanics to be ys-Il

principal rafters, and ¢ is the angle of inclination
of the roof. The weight (») depends upon the
length of the rafters, the distance apart of the
trusses, and the weight laid upon each square
foot of the roof. S =0

If we call 8 the span of theroof in feet, then

i8S
length of rafter = c%s?‘ The distance between

the trusses is usually taken at 10 ft.; and the

weight laid upon each square foot of roofing is
calculated by lPredgold at 66 bs. includingﬁggec{;

of wind, &e.
: S
Therefore we find w0 = 66x10x ———in lbs.
2c0s.1.

w0 330

—_—

h = =
W enﬁce T T i‘,v

Now the inclination (¢) is seldom less than
80°, which we may therefore take as the angle
producing the greatest strain which the tie-rod
1s ever required to bear in practice; bearing in
mind that the horizontal strain decreases as the

angle of inclination of the ra.fter-?ggeases.

‘When the angle ¢ = 30% 5.7 = 3,
and we have T = 330 X span, in lbs.

The next quantity which we require to know
is the resistance to tension of a rod of wrought
iron for every square inch of section. From
the experiments made by Mr. Hodgkinson, and
given in the Parliamentary Report on the Appli-
cation of Iron to Railways, we find that eleven
tons is the greatest strain per square inch of
section that a wrought-iron rod will bear with-
out its elasticity beiniﬁnred. ‘We may there-
fore safely take one-half of this amount as the
strain which may be put on the tie-beam of a
roof, or the section of the tie-rod must be such
that it shall not be required to bear a greater
strain than 5% tons, or 12,320 lbs. on every

square inch of section, which is about one-|

fourth of the breaking weight of the rod.

The area of section of tie-rod is therefore
found by dividing T by 12320 ; or—
330 X span . -
-——1—2320 in square inches.

If we call « the area of section thus found,
and ¢ the diameter of the tie-rod (supposed
circular), we have— .

a
e 2'\/ 31416

Area of section=

which can be readily calculated by the aid of

logarithms for each different span of roof.

he following table gives the diameters of

the tie-rods, which may be safely used for roofs
of the correspondjfllxi‘span, the dimensjons being

calculated rather full than otherwise :—
Btrain on Diameter of
Span. Tie-rod. Tie-rod.
Feet. 1bs. In.
20 | ..V B0 L 3
26 GBS0 LS 1
30 ... 5 9900 Y5 ot 1%
40 SEREY SO RS 12
50 o mrdeeey .. . 13
8¢ ok e 10800 <, |11
70 s 93700 .., .50 13
80T 000 . 13
90 LR PR 29;700 11
L1006 . 83,0003 8

The highest indlina.tion of roof ever adopted
is 60 degrees, forming an equilateral triangle, in

which case—

" 7S 330
Strain on tie-rod = ~———— X span.

4 y 2 sin. 60°

= 1886 X span.
Kixes of phetiol b FoT e
rea o1 sec 911 tle-road = m X Spa.n =da.

>

; a
Thexidmmsete.}r of rod =2 \/3'1416
The dimensions here obtained for the several
cases should never be exceeded, as any additional
weight of tie-rod produces an increased strain
upon the king or queen rods which have to sup-
E. W. Tarn, M.A.

port it.

the ,fegisliﬁia'fe, Jast wint Py
| the organization of ‘the above company. The|
‘subseription books arenow- open for those’
who wish to take stock, and it is to be hoped
that all who feel an interest in the ~welfare
of the village will subscribe aWonce. It is
worthy the consideration and support of eve.
ry one and especially those who are engaged
in manufacturing of any kind, or who own
property. In order that our readers may

was Srst proposed _to. build & reservoir on
Prospect Hill ‘but it was -asdrtained that a
much larger one ¢ould be built on ‘the hill
belonging to Abm. Lansing Esq., for the

000 gallons of water on Prospest Hill

would cost, exclusive of .land; some $15,-]

same amount, exclusive of the land.
. A proper supply for'the village would be

gallons' to ‘each " inhabitant. ;
reservoir on Prospect, Hill would hold ten

days. If this project is carried - out it will
require the sum of-$25;000 to furnish pipe,
hydrants, &e., making in"all’about $40,000.
, | If the reservoir is built as proposed, it will
add onehundred feet to ‘the head of water
already obtained, giving a force sufficient to
throw a stream over the highest steeples in

the number of hydrants, which will ~‘almost
do away withi the nocessity for firs engines
and they are to be so constructed as_to pre-
vent their freezing up in winter, and so sim-
/%l_e that any one can prepare them for service.

‘ Mr. J AMES SLADE, a-well- known engineer,
who brings to ~his aid" the experience “of

|to enumerate; the ! adyantages which ‘will
accrue to our citigony if this ‘enterprise can
be prosecuted ; prominent among which will
be a great reduction in the amount they pay
for insurance, as there will then be compara~

| eylinder averaging eight times as much as the

+| same in each case. The Cornish engine will |-
*| fully equal this duty, while the crank engine |-

understand the matter, we will state that it ;

- | lowing the two to be on an equality in this re-

k y e iy 1| that of the other as the diameter of the one is
same amount. A" reservoir holding 1,000, [*

S,

000. A resérvoir on Lansing’s hill, holding |

3,000,000.of gallons would -cost -about the || | & Pressure on the piston of 15 Ibs. to the

| about 100,000 gallons per-day, “or ‘over 16 |]
Therefore a |;

day’s supply, and the other a supply for 30|

——

‘| the place. . .An.increaseis -contemplated ib |

SR

} | over any other engine or machine doing the

he company have secured the. services of |-
ferinp X ? .| there are some_specimens of a so-called Cor-
| nish engine here and there whose duty will

years, ‘and as,s’ooﬁ as it is Jdefinitely settled |:
what Pplans will be adopted,they will be made |.
knéﬁ&:&f@m&og;polp@s. +. It 18 needless |,

| tively small risk, complete security against |

RN

| fire a8d ap ' abundant supply of pure water
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[ Jore of this economy. . Should not the common

The Condensing and Cornish Engine.
Messrs. EprroRs>I fibtice in the ScrentIrio
A-_lmnrmn of Nov. 3d, an answer to aninterro-
gatory of H. H., of Virginia, respecting the
relative ‘econom;j of the ‘Cornish engine, and
the double-acting condensing engine, stating
that “ the double-acting condensing enginebe- .
ing well cased and carefully managed, the dif-
ference cannot be much.” Allow me to sug-
gest for your consideration, as well as that of | .
“H. H.,” and your readers generally, the fol-
lowing statement of facts : :

Long experience and a variety of experi-
ments have demonstrated that for each inchin
the diameter of cylinder, the condensing steam
engine will perform a duty of one million
pounds—i. e., lift one million pounds 1 foot
with the consumption of 94 lbs. of coal; thus
a 10-inch cylinder will lift ten million pounds, |
a 50-inch cylinder fifty million pounds, en 80-
inch cylinder eighty millions, &c., the §0-inch

10-inch cylinder, with the same amount of fuel
—the steam pressure on the piston being the

will not quite come up to this figure. But al-

spect, we derive the following principle from
the foregoing—the economy of the ome is to

to that of the other. For example, let us com-
pare the duties of a Cornish engine and a
double-acting condensing engine, each of about
100-horse power, and working under an aver-

square inch, this being the most economical
pressure for the condensing engine, in the one
case, viz., of the single-acting or Cornish en-
gine, the cylinder being fifty inches in diame-
ter, the duty will be fifty millions ; in the other
case, viz., of the double-acting condensing en-
gine, the cylinder being of but half the area
or say, thirty-eight three-eighth inches in di-
ameter, the duty will be but thirty-eight and
three-eight millions.

Hence it appears that a Cornish engine will

.| perform about 40 per cent. more economically
| than a double-acting ‘condensing engine of the

same power, each clothed in the same manner,
expanding its steam. equally, and in all partic-
ulars cared for alike. But allowing for all |

- | contingencies, and holding the advantages of

the Cornish engine at as cheap a rate as is
possible, I should not hesitate to guarantee for
it a saving at the very least of 25 per cent,

same work now in use, or known by the me-
chanical world.
There may be, and if I am rightly informed,

.

ce t of ~a good high-pressure
nsing) engine, as thereare miserable

.| failures in every class of engine built, scattered
'| broad-cast throughout the land—but of these |

I do not speak. I compare engines properly
constructed from approved models, of such
also, T am happy to add, some are in operation
in different parts of our country.  J. Wrsr.
Norristown, Pa., Dec, 1855.

[Experience is the best, yea, the only testaos
the superior economy of one engine above
another; and to the above statement of ex-
perience relating to the superior economy of
the Cornish single-acting, over the common
condensing double-acting steam engine, we
cannot offer a single contrary statement. But
we would like to know the why and the where-

condensing engine; with a:cylinder of 38 3-8
inches diameter, having a double stroke, be
considered of equal area with the Cornish en-
gine of fifty inches, if the same quantity of
steam is used by both—the Cornish using as
much during one, as the other during two sin-

gle strokes. What is the difference ?
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