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IMPROVED AIR-COMPRESSORS,

CONSTRUCTED BY Tilt. DELAMATER IRON-WORKS, FROM THL DESIGNS
OF MESNRS. REYNOLD AND FISH,

T'he usge of compressed air as a motive power is destined to
receive an enormous development as its capabilities and ad.
vantages become better understood, W hat couutless wealth
ix thro vn away in the upheeded falls of our rivers and the
tlow and ¢bb of the ocean tides, simply because few consider
that the power thus wasted could be conveyed to almost any
distance, 2t very trifling cost, by means of compressed air or
rope trausmission | As long ago as 1837, a series of exper-
hments was made in Coscia, by order of the Italian (overn-
ment, to determine the resistance of tubes to the flow of air
throngh them ; it was found that :

1. 'The resistance is directly as the length of the tube.

2. It is directly as the square of the velocity of the flow.,

3. It isinversely as the diamecter of the tube,

Aud as the volume iz directly as thoe square of the diameter
when the velooity is given, it follows that, under a given pres-
sure and veloety, the relative resigst=nce — that is to say, the
resistance divided by the power — will vary inversely as tho
ctthe of the dinmeter’.

‘I'here is, consequently, a great advantage in making the
tubesand openings through which the air has to pass as large
as possitle,  Lxperience has shown that tubes can be madeso
as toallow of very little leakage, At the Mont Cenis tunnecl
10 leak was ever found in tubes nearly n mile aud a half in
length, nor did the expansions and contractions of the tubes,
due to changes of temperature, ~ppear to affect sensibly the
firmness of the joints, On one occasi n it became necessary

to leave the reccivers full of compressed air for twenty-four |

days ; the loss inall that time did not exceed TveT part of
the daily supply.

It is therefore possible to transmit power by compressed
air to very great distances with scarcely appreciable loss in its
tiansmission. There is, however, a much more important
source of loss than that just mentioned. When air or any
other clastic fluid is cowpressed, there is generated an amount
of heat which is the exact equivalent of the force employed in
the compression.  ‘This heat, in practice, is radiated from the
compressor, the reservoir, and tubes, and is lost; when the
compressed air has attained the same temperature it possessed
before compressing, it has lost in conling exactly as much
power as was expended in compressing it ; but since the air
still remains under a considerable pressure, if allowed to ex.
pand, its temperature falls below that of the ¢ mosphere, and
in so doing it develops work, but, inasmuch as the temper-
ature inexpansion will not be depressed nearly as much as it
wasi ncreased in compression, the loss of work will always be
considerable, increasing with the pressure to which the air has
has been subjected ; this loss is moreover susceptible of exact
calculation. Taking the case of the Mont Cenis tuancl,
where a pressure of six atmospheres was attained, the air, in-
stead of being compressed to one-sixth of its volume, as would
have been thecase were no heat gencrated, actually entered
the reseryoir when its volume had been teduced but 3.6 times,
and theoretically, the power available would have been but 60
per cent of that expended ; practically, it was somewhat less
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compressed air enables us to carry at a small cost the powe
wasted in waterfalls to points where it can be used with 49
vantage, the loss of 30 per cent. in the motive power 1y 4
small matter, and the actual power obtained would cost, jy
general, much less than if generated with our most economn
steam-engines.

T'he use of compressed air for driving underground na I,
ery, whether it be hoisting-enzines, rock-drills, coale ntt o
or other machines, is peculfasly alvantageous, for it prov, .
o valuable addition to the ventilation ot the mine aul .
duces the temperature, which in deep mines is s0 ex easii,
It can be carried to much greater distances than steam, wli 4,
moreover, i very destructive to mine.timber

One of the chief reasvns for the limited appliration ot .y
pressed air to tho transmission of nower has leen the cuwe
plexity and mechanical defects in the compressing-machan. <
These defects, however, are being overcome as the attent
of our engincers is directed to the subject, and the appli uig
of compressed air for the transmission of power will uml 4.
edly receive animinense extension from the simphtis sty
t these machines, We present to our readers on page 261 a it
! of one of the most compact, simple, and practical ov our .
compressors.

It can be driven by meansof a water-wheel, wind-mill, stean
engine, or other motor. It occupiesa spice of but 1ot ¢
vinches by 6 feet, 4 inches on the ground plan, and 11 feet, 3

inchesin height,  ‘The air-compressing eylinders are 20 inche

in diameter, 24.inch stroke, and, in this particular ma lou
| are driven by a t4-inch belt on a 42-incht pulley, makin, abunt
! 60 revolutions per minute. ‘Lhe air-pistons are trunhs con.
nected to the crank-pins by conuecting.rods three times th
length, of the stroke. The cylinder casings, tank, bed plte
and housing-brackets are all cast in a singlo piece, making a
very simple and substantial structure, The cranh-wheels an
turned and balanced; the crank-shaft, which also carries the
large spur-wheel, i8 ot wrought iron 7 inches diameter  Ine
tecth of the spur are of small pitch, but are strengthenat by a
shrouding on cach side and Ly onc in the middle, mahing
really two w hecls in one casting.

One of the most important features in this compresse: 18 an
ingenious contrivance of Messrs. Reynolds & Fish, bv whih
the alr-discharge valve drops from its seat as soon as the pres.
sure in the receiver exceeds that for which the weighted lever
is set, This puts the compressing cylinders in dicect com.
munication one with the other, so that instead of the eamne
being strained by the full pressuro of the steam, and maniuz
a uscless expenditure of work, the work done is sunnly mos.
ing the pistons back and forth freely in an atmosphere con-
pressed to the same degree on cach side of the piston—
American Arttsan,

H W TO SEE STEREOSCOPIC PICTURES WIFHUUL 4
STEREOSCOPE.

The ability to sce binocular pictures in stureuscopiv reli
is twofold in its bearings. First ; a photograplior can examiur
properly mounted pictures with the unassisted cye withas
much pleasure as though lic were using a stercoscope, i
effects of nearness and distance will be quite as thorvuguls
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than this. If the air were compressed to eight atmospheres, | appreciated, and, as a whole, the advantage will cquat that vi-
there would remain available but 55 per ceut., and for about | tained by proper stercoscopic inspection, keeping out of sizin
cleven atmospheres of compression but 50 per cent. of thethe enlargement obtained by the exawnation throuqh ti-
compressing power could be obtained. If the compression is | eye-picce, the function of which, in this case, is to cularge pi-

less, say four atmospheres, 67 per cent. would be secured , 1.
three atmosphetes 72 per cent. would, according to theory, be
available, and so forth ; hence we sce that where the lower
pressures will perform the work to be done, and will not ne.
cessitate the use of extra large and costly engines to utilize
the power, there is an evident advantage in not using a very
high degree of compression.

T'o this loss of power, practically inherent in compressed air,
we must add the loss due to its transmission through tubes,

tures as well as to diverge the rays coming from them. luci-
dcatally arising from this is the posscssion of a power of baing
able instantly to detect a pair of pictures which have been
wrongly mouanted. Some time since a well-known wholesale
dealer in stercoscopivc siides in London was very mudh sui-
prised when, upon bestowing what he supposed to be . incic
cursory glance at a number of stereoscopic pictures sent in
for selection by a photographer, we threw a number aside as
being unsuited for sale on account of impruper mounti. .

this, where the pressure is not excessive aud where the velo- | and this gentleman also marvelled when, upon testing cavn v
city is reduced by the use ot large tubes, is 8 much smaller | these condemued pictures in the sterevscupe, he fount that
item of loss thAn the other ; it would not be over one-third or , ¢v *y one of them the effect was pseudo-scopic, the near o
ne-fourth of 1t, and in carrying the air through say 10 to 135, jec.s being shown as the more distant ones.

miles ot pipe would not exceed say 5 to 8 per cent, Before giving directions with respect to the method vy which

As we have stated it is impossible, under ordinary circum- | the eyo may be 50 tutored as to readidy discern betwecn tu
gtances, to utilize more than say 50 to 60 per cent. of the|onc and the other, we muy observe that,)f a print trama
power expended in compressiog the air, yet, from the fact that ; binocular camera negative be placud uncat in tie stereo-




