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weight of a lineal yard of any section of bar is found by mul
tiplying the square inches in the section by ten. 

It is generally found that large masses of forged iron do 
not possess the relative strength of omaller ones, from being 
irregular in texture. Rolling improves the tougbness more 
than hammering doe�, the latter processes hardening it, but 
at the eame time rendering it more brittle. 

Wrollght iron can be case-hardened by heating it for some 
days in contact with bone dust or other animal sub�tance con
taining carbon; by this proceES the surface becomes convert
ed into steel by the absorption of carbon. 

If heat is applied to wrought iron, its strength is not af
fected as long as the temperature does not rise above 35')0 
Fabr., but beyond that it begins to lose strength.' When 
the temperature is red uced very low, the metal becomes less 
flexible and more brittle, so that its deflection under a given 
load is diminished, but at the same time its liability to frac
ture is increaEed. 

The decay of iron arises from the joint action of air and 
water, the oxygen from which combines with the metal and 
forms a hydrated sesquioxide, called rust. 

_ ... .... 

It is now nearly seven years since a pneumatic tube was 
first laid in the very heart of London, and its working proved 
to be perfectly successful. Notwithstanding this, the fact r,' 
mains that the great public carriers-the railway companies 
-and the Post Office authorities have not yet availed them
selves of the manifest advantages offered by this system for 
the rapid transmission of small parcels and mail bags. It is 
true that for wme time the only available route v.as that from 
the North Western Railway at Euston square to the station 
of the Pneumatic Despatch Company in Holborn. It may have 
been that the value of the system was impaired by the south
ern termination of the tube being in a locality possessing but 
tew advantages for those who �ere likely to be the priucipal 
users of flte syl!teIi1; -But the terminal point was neVer in
tended to be in Holl:orn, nor is it, inasmuch as a line of tube 
-long ago commenced"":'has recently been completed between 
the Holborn station and the General Post Office. The possi
ble drawback to which we have referred, does not, therefore, 
now exist-if it ever did,-a clear route having been estab
lished between Euston square and St. Martin's Ie Grand. 
Descriptions of the pneumatic tube and the apparatus for 
working it were given by the press in November, 1865, when 
the first section was opened. It will be as well, however, 
now that the wDrks have been finished, if we briefly refer to 
them again. This will be the more necessary, as the detaiis 
have been slightly altered in one or two instances. The 
pneumatic tube is formed in two sections, with a station in 
Holborn. The first section-that between Euston and Hol
born-is 3,080 yards in length, and is laid with easy gradients. 
The section between Holborn and the Post Office is 1,658 yards 
in length, and on it two gradients of 1 in 15 occur. IThe total 
length is ali:iIll!\"t three mUes.] -The �tation at Holborn is 
placed at right angles to t�e direction of the tube, so that all 
through trains must reverse there. This is effected by allow
ing a train on its arrival to run from one tube up an incline, 
down which it quickly descends by gravity, and is turned on 
to the pair of rails leading to the other tube. This shunting 
is effected very rapidly, occupying only about half a minute. 
The tube is of the horse shoe section, the internal dimensions 
being 4 feet 6 inches vertically, and 4 feet horizontally. The 
pneuma,tic ears or trucks are 10 feet 4 inches long, and the 
ends present an outline conforming t o  that of the interior of 
the tube, the edges of the ends being bound in an elastic me
dium, so as to form pistons when in the tube. The cars weigh 
about one tun each. 

The machinery by which the transit of the carriers is effect
ed WM designed and constructed by Messrs. James Watt & 
Co., and is placed in the rear of the Holborn station. It con· 
�ists of an engine having a pair of 24 inch cylinders with 20 
inch stroke. A fan 22 feet in diamlOter is geared at 2 to 1 
with the engine, and is worked continuously, the alternate 
action of pressure and exhaustion being governed by valves. 
The ordinary working speed of the fan is 160 revolutions per 
minute, which gives a pressure of about 6 ounces per square 
kch. Trains are drawn by exhaustion from Euston square 
and the PObt Office, and are propelled by presoure to those 
points. The doors of the tubes are arranged at Holborn and 
the Post Office on the principle of lock gates, being hinged 
vertically and hung in pairs. 

Such is in general terms the machinery of the Pneumatic 
Despatch Company, the working of which was illustrated to 
a number of scientific gentlemen and others on Monday last. 
Among those prEsent were the Duke of Buckingham and 
Chandos (Chairman), Mr. John Aird, Mr. G. S. Sidney (Pi
rectors of the Pneumatic Company), Mr. W. H. Barlow (En 
gineer to the Midland Railway Company), Mr. Winter (Engi. 
neer to the Post Office), Mr. Giraud, Mr. T. G. Margary (Sec
retary of the Pneumatic Company). Mr. S. de Wilde (repre
senting Mr. L. Clarke, the Company's engineer), etc. The 
trials commenced by bringing a single car by exhaustion from 
the Post Office, the run being accomplished in 3t minutes, a 
rather longer time' than usual, but accounted for by the cir
cumstance of the car having been over buffed, the pressure 
being relieved a Ettle too soon. This car was then coupled 
to two others, and the. three were started on their way to Eu. 
ston, which point they reached under pressure in 6t minutes 
from the time of leaving Holborn. The train was next brought 
from Euston by exhaust, the time occupied being 5tminutes. 
It was then run into the Post Office tube, and in 2tminutes 
from the time of starting it had reached its destination. It 
was then SE nt on the return journey, which was accomplished 
in 3 minutes, as far as Holborn, and in 7 minutes more it had 
arrived at Euston, The time here was exceptionally long, 

but the pressure was rather low. Finally the train was 
brought back from Eustoll in 5t minutes. 

EXperiments of such short duration as the foregoilJg, car
ried out, moreover, without any recent practice by the men 
in charge, can bardly be taken to represent the results of 
actual practical working. Some interesting facts, however, 
in connection with continuous working were established by 
Mr. W. H. Barlow, who in the early part of the present year 
instituted a series of careful experiments with the pneumatic 
tube, which lasted over several days, ILnd showed the differ
ence of power required to work the gradients of the Easton 
sec�ioD of the tube as compared with the Post Office section. 
One feature proved by tbese experiments was, t.hat whether 
the tube was closed at both ends or closed at one end and a 
car inserted and fixed at the other, or whether a train was 
moving or not, and again whether each tube was pu t in con
nection with the fan separately or both were put in connec
tion with the fan at the same time, in all these cases there 
was-as might be expected-but little vaIiation in the num
ber of strokes required to maintain given preeBures. 

With regard to the actual weights moved, and speeds ob
tained, numeroll,lLexperiments were made by Mr. Barlow on 
the section between Euston square and Holborn. 

The remarkable feature of tbese experiments is that, with 
the same number of revolutions per minute of the engine, 
and the same pressure, a very large increase made in the load 
produced a comparatively small decrease in the speed. 

By increasinJi the load from two to twelve tuns, the useful 
effect or weight passed through per minute was increased five 
times. In the last experiment, by increasing the load from 
two to twenty tuns, the useful effect was increased about 
seven .I\nd a half times; the pressure of steam and the work 
performed by the engine remained about the same, whether 
a weight of two tuns was passing through at 17'3 miles per 
hour, or twenty tuns at 13'15 miles per hour. The experi
ments made by Mr. Barlow upon the section of tube between 
Hal born and the Post Office showed that, notwithstanding the 
gradient of 1 in 15, the heaviest loads were tbose which 
prod uced the best commercial results. 

The working expenses are estimatEd at £50 per week, 
working 12 hours per day, and the repaird at £500 per an
num, an allowance which Mr. Barlow considers to be ample. 
He, moreover, observes that if sufficient traffic could be found 
to render it desirable, the carrying power of the apparatus 
could be greatly increased. 

Seeing then that there exists in good working order a rapid 
and bfficient means of transit between Ellston square on the 
one hand, and the Post Office and the recei ving houses of the 
principal carriers in London on the other, there can hardly 
be a doubt that these means will soon be utilized by those 
parties whom they would so clearly benefit. Us eful as the 
Ilystem appears to be as at present arranged, it could be ren
dered infinitely more useful by a �light extension. It already 
has one of its termini at the North Westarl< Railway, and we 
know of nothing to prevent its furtlier-ex1:ension eas-twards 
to the Midland and Great Northern Railway stations. Such 
Such a step would appear to be most desirable,and we should 
think that the two last named companies would find it great
ly to their interest to ent!>! into working arrangements with 
the Pneumatic Despatch Company. This would afford a 
ready solution to the difficulty which the Company now ex· 
periences in obtaining sufficient traffic to start their line. 
Were such arrangements as we have suggested carried out, 
the additional length of" tube would be forthwith constructed, 
and from what we have seen of the satisfactory nature of the 
working of the system, it would thereafter be rapidly extend
ed in all directions under the metropolis and its suburbs.
Engineering, Aug. 23. 

Ne,v Method of Telegraphing. 

A patent recently granted to J. H. and J. W. Rogers, of 
Peekskill, N. Y., covers the following method of telegraphing: 

The inventors provide a thin and narrow conducting tape 
or strip of metal, on which they emboss the message in the 
Morse characte:s, and this �trip they draw through a trans· 
mitting instrument, which is so arranged that a metallic pen, 
or stylus, which is in communication with one pole of the bat
tery, will only touch the upper surface of the characttJr�, as 
the strip passes along through the machine. The under sur· 
face of the strip or tape is in communication with the other 
pole of the battery; consequently whenever the stylus comes 
in contact with an embossed character or signal, the electrical 
circuit is closed and a signal, corresponding to the embossed 
signal, is transmitted over the line wire, to the receiving in
strument at the opposite end. The receiving instrument may 
be made on the plan of the Morse instrument, andis intended 
to be £0 arranged that it will indent or emboss the signals, as 
fast as received, upon a metallic strip like that used in first 
sending the message. Several advantages attend this method 
of telegraphing and recording. The transmission of messa
ges once formed can be much more rapidly effected than here
tofore. 

The means for forming the raised letters on the conducting 
tape are, or may be, substantially the same as those now em
ployed in printing telegraphic messages on the MOrEe system 
-that is to say, by the ordillary needle or recording pin of 
the register. The forming of the raised letters can conse
quently be effected at any suitable distance by the ordinary 
telegraphic appliances, and thus supply the place of repeaters. 
If, for example, in sending a message to California from New 
York, the wire beyond Chicago should be engaged, then (as
suming the wire to be disengaged from New York to Chicago) 
the automatic repeater is of no use until the wire beyond 
Chicago can transmit its message; but the improved tape 
catches and holds the mEssage at Chicago until the wire be
yond may be used, and thuB from fresh batteries repeats the 
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messages from New York on to California at least ten times 
as rapidly as an automatic repeater could, leaving the wire 
from Chicago back to N bW York free for other messages to 
New York; which the ordinary automatic repeater c<lnnot do, 
acting simultaneously, as it must, with the N 6W York manip
ulations. 

Again, to say nothing of the automatic ropeaters, all the 
messages arriving at a central office-as, for example, the 
Western Union in New York-may be delivered there on the 
tape by each distant manipule.tion of other offices,instantane
ously, and all the5e may be transmitted on to their destina
tions by turning a wheel, whereas now an expert must for
ward €llch message to which the wires beyond New York 
were not opened. 

------------..... � ..... � . .... -----------

Japanese Fans. 

In summer time the climate of Japan is generally moist, 
hot and oppressive, the air on the hottest days being not un
frequently stagnant as well; the consequence is that the use 
of the fan is universal, and in bamboo and Japanese paper 
are found materials most admirably adapted for the purpose 
of their manufacture. The artistic faculty of the Japanese 
@mbellishes their fans with designs that commend them
selves by their exquisite fidelity to Nature; a few simple 
touches realize pictures which many a foreign artist could 
not approach; the Japanese are born draft�men, and their 
Stilse of the contrast of colors intuitive; hence even the very 
commonest fans are generally very interesting to look nt, 
and are almost never vulgar. The excellence of this branch 
of native manufacture, and the excessive cheapness of pro
duction, says the J:1pan Hemld, are fast securing a foreign 
trade in them of no mean mdgnitude. Within the last year 
one commercial house shipped some three millions of them 
to America, and another firm is just shipping away, in one 
vessel, R million more to the same country, where it has be
come a common practice to deposit a fan in each sitting in 
churches and chapels, for the use of members of the congre
gation. There are some extensive factories at Yedo devoted 
to fan making, giving employment to hundreds of hands. 
The fans being wholly produced by manual labor, no ma
chinery is employed_ 

__ �------__ """'4a"'�"" __ ---------

A Tame '''asp. 

At a recent meeting of the British Association, in Brighton, 
in the section of zoology and botany, Sir John Lubbock ex
hibited a tame wasp which had been in his possession for 
about three months, which he brought with him from the 
Pyrenees. The wasp was of a social kind, and he took it in 
its ne:;t formed of twenty·seven cells, in which there wera 
fifteen eggs, and had the wasp been allowed to remain there, 
by this time there would have been quite a little colony of 
WMpS. None of the eggs, however, came to maturity, and 
thlil wasp had laid no eggs Eince it has been in his po�session. 
The wasp was now quit@ tame, though at first it was rather 
too ready with its sting. It now ate sugar from his hand 
and allowed him to stroke it. The wasp had every appear
ance of health and happiness; and although it enjoyed an 
" outing" occasionally, it readily returned to its bottle, which 
it seemed to regard as a home. This was the first tame wasp 
kept by itself he had ever heard of. 

..... 

Bullock's Blood as a Medicine. 

In the practice of medicine, as in other worldly matters, 
certain things are in fashion fora certain time. Bleeding 
and mercury have had their day; cod Ii ver oil and chloral 
hydrate are already on the wane; alcohol and bullock'� 
blood are now in vogue among the Parisians-the former for 
fevers and all inflammatory affectionll, and the latter for anal
mia and pulmonary phthisis. It is said to be a carious sight 
in Paris to see the number of patients of both sexes and of 
all ranks and ages who flock to the slaughter house every 
morning to drink of the still fuming blood of the oxen 
slaughtered for the table. According to M. Boussingault, of 
all nutritive sUQ,stances the blood of animals contains the 
greatest quantity of iron, and it is this which gives value to 
the new medicine. 

----------� .. �." .. �.� .... ----------

Elevati0ns In C olorado.···ColIated by Professor C, 

Thomas. of the United States Geological Survey. 
Altitude above 

I 
Altitude above 

Names of Pointe. the S€U. Names of Points. the sea. 
FM� �� 

Mount Harvard (Whitney) . .. .. 14,210 Jones's Pass .. . ........ ........... 12.400 
Gray's Peak . . . . • • • . • • • . . . . . • • . . . •  14,145 Argentin� PasfL . . . • .•••• . .  H • • • •  1 3,100 
Mount Lincoln . . . . . . . .•••• . . . . . . •  14,128'

I
Georgta, Gulcb Pass . .. .......... 11,487 

Mount yale .... . . ......... . .... . .  14.078 Ute PasS . .... . . .. . .

.
. . ... .. .. . . . .. 11.200 

Pike's Peak (Parry) ............. 14.�16 Vasquez Pass (estImated) ...... 11.500 
Long's Peak . . . ................ .. 14.006 Hot Springs (Id.aho City) . . .. ... 7.050 

�";;���8Ffo��::: :::: ::: :::: :::::: g:���1�0
0J.sJ';!f�:s(����I�J:·':Jea·k5 J:m 

Mount Wright (E. Berthoud's 

I
GOld Hill ... . . .. ................. 8.636 

Pass) . . . . . . .. . .. .... . . . ... .. .. 11.800 Bergen's Ranch (Jefferson Co.) 7.752 
Cherry Creek Divide ... ,........ 7,575 Jeft'erBon, South .Park........... 9,84Z 
Den vel' ........... '" " ...... " .. , 5 ,817 '1' arl'yall. . .•. . . . • . • .. . .. . . . . . . . .. . 9,943 Golden City...................... 5.88� !'oot lli-rthoud's Pass __ ......... �.325 
Mount Vernon ........ ........... 6,479lOshorn's Lake................... ,821 

yg�%�::,nGa&� .. ·all·d .. ·s: .. ·cie·a; 6.226 �'i!��Uri'g�Jion::::::::::::::::: i�::8g 
Bla�i

e
if:Wk::::::::::::::::::::: �:m TimberLine (Parry). 

Central City ..................... 8.043 On PIke's Peak . .... ............. 12.000 
Missouri Vity . . . . . . . . . • . . . . . • . . .  9,073 On t:)nowy Range., . . . . . • . . . .•••• 11,800 
Head Virgima Canon........... 9,6£0 On Mount Audubon ............. 11,3�5 
Idaho................... . .... . . . .. 7.1491on Long's Peak .. . . . . ... . . . .. .. . 10.bOO 
Georgetown. . . . • . • . . . . . . • • . . • . . 8.245 On Wind Hlver Mountains ..... 10,1(:0 
Berthoud PaBs . • • • • • . • • • • • ••••••• 10,896 On Gil bert's Peak (Uinta Moun� 
Boulder Pass .. . ... . . ..... . . .... . 11.610 talus. Hayden's Survey) . .  11,100 

FOREIGNERS IN JAPANESEEMPLOY.-From the Nishi Shin
jis1ti, the Yedo newspaper printed in Japanese, we glean that 
the Public Works Department of that country employs 161 
foreigners, at an aggregate cost of 29,621 dollars a month. 
They consist of Frepch,36 persons; English, 111; Swiss, 1; 
Chinese, 6; Manillese, 4; Indian, 1; alid Americans, 2. 

.... .., .... 

PLATING. WITH NICKEL.-This may be effected by placing 
the object to be plated, whether of iron, steel, copper, bronze, 
zinc or lead, in a boiling neutral solution of zinc chloride con
taining a salt of nickel, and granulated zinc. If the zinc so
lution is acid, the coat of nickel is dull. A plativg of cobalt 
may be made in the same manner. 
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