
MUNN de CO.. BtiitOl"l" lilnd. Proprietors. 
PUBLISHED WEEKLY AT 

NO. 37 PARK ROW (PARK BUILDING) NEW YORK. 

O. D. MUNN. A. E. BEACH. 

tr t The American News Co. ," Agents, 121 Nassau street. New York. 
J,W"" The New York News Co. ," 8 Spruce street, New York. 
rrA. Asher & Co., 20 Unter den Linden, Berlin, Prussia, are Agents 

tor the German States. 

8t��i:�b�e��
m

l��t����'e��gst�r *�:.
t
��d ����:&

i
����h���l )l�i� 

born Hill,London, are the Agents to receive European subscriptions. 
Orders sent to them will be promptly attended to. 

VOL. XXVI., No.9. [NEW SERIES.] TwentY-8eventh Year. 

NEW YORK, SATURDA'"Y, FEBRUARY 24, 1872. 

Contents: 
(Illustrated articles are marked with an asteriSk.) 

Adulteration or Bone Dust ........ 129 Ou, �otten and Inefficient Navy .. 132 
A Monster Engme . . • . • . • . . . • . • • • • • •  130 Phlntmg .... . . . . .... . .. ....... . ...... 131 
Answers to Correspondents . ...... 138 Patf'nt Office Decision . . ........ " .  133 
A Remedy for Small Pox . .. . .. . ... . 133 Phosphorescence BY Electricity .. 129 
Business and PersonaL .... . . . ... . . 137 Phosphorns Bronze . ... ............ 131 
Carbolic Acid in PaRt� ........ .. ... 127 Recent American and Foreign 
'Coloring Seeds for Sowing .... .... 131 Patents . . .. . ........... . . . . .. . . .. 139 
Compulsory Safety Gages ... . ... . 135 Robbery with the Aid of Cbloro-
:8�����t�;l

e
ga��V�����rs

i
�::::: ��tl'*sal�l;Ei(;ldBa·ck·ior·ca:rriages:: l� 

CrvstallizatiOl' ..................... l27 Salt and Iron Hail ..... .. :, .; ..... 128 
Declined .. ....... . ...... . ..... .. .... 138 Scientific and Prac�ical Iniorma· 
R��We

o
rn.woo(is· Diri�::::::::::::: ::: l�tl Sea t��ier·io·MakeBread'.:·.:: ::::: l�� 

Good Practlcal Advice .... .. . ... . 134 Sick Headache-Its cause, etc ..... 128 
*Improved High Pressure Alarm. 127 qJ'):nle!1rin� about Opals ............ 132 
Improvement In Overshoes . . .. . . . . 131 \ bPmnll,g Mules . .. . ....... ... .. 130 
Im'fJrovement in the Manufacture Substituting other Vapors for 

of Candv .. .. . . . . . .. . . . .. ... .. . . . 137 \ Steam... .. ... . . .. . . .......... 135 

Inv
���il��riJ�l:��.�:� ������ �.� 140 

S
U
l
�I!t�l

o
�o�:�.�. ��.�.�����.� .:�� 135 

Iron and W,re Rmlmg .. . .. . . . . . . .. 131 Test of Water Wheels at Lowell . .. 132 

Iron Steamboats for the Missis- IThe Art of Thinking ............. .. 136 
sippi ............................. 127 1The Difference between Benzole 

Japanese Native Steel. .. . . .. ..... 136 and Benzine . ... ... . . ......... . 136 
*Lecture Theater Buildings at The Effect of Sound and Ventila· 

South Kensin}�t(}n, London . ... 130\ tion .............. ........... . . . , 135 
Meat Extracts and Beef Tea .... ... 130 The l£lectro-Magnetic Telegraph. 133 

�!��f�If��?!��blicailo·ns:::::: {�� The
tfo�;;rri(�1�!���n��

i
6�1������: 129 

Ngfei�gJ
o
���¥{�,1;. �:�.�:��:::.:::: mlR� ���Vei���d.;::: ::: ::::::::::::: �iN 

Official List of Patents, DeSigns, ITransparencieS' for the Lantern ... 131 
and Extensions . ..... .... .. . . . .. 1401 

SUBSTITUTING OTHER VAPORS FOIt STEAM.···VAPOR 
OF LIQUEFIED CARBONIC ACID. 

Most volatile liquids resemble water in this respect: That 
when heating them many degrees above their boiling point, 
the tension or pressUl'e exerted upon the vessel containing 
them increases in an enormous ratio for a comparatively 
slight rise of temperature. The table below sllustrates this 
in regard to water and liquid carbonic acid; but it should 
not be overlooked that these pressures are only obtained as 
long as there is liquid present; when the last drop is evapo
rated, and dry steam or pure carbonic acid gas is obtained, 
the law for the expansion of gases by heat is applicable; 
the expansion being then uniform for equal degrees of rise 
in temperature, and by no means subject to the enormous in
crease experienced as long as unevaporized liquid is present. 

If, then, we can get no advantage in using liquids requir
ing a small amount of latent heat for their evaporation, as 
shown on page 119, we may, by using liquids of very low 
boiling point, take advantage of the slight diff erence in 
higher temperatures, able to produce evaporation and con
densation. If we would apply this pr'nciple in the use of 
steam, we stumble at once on the high temperatures re
quired; if we heat water, for instance, in a closed vessel, 
from 212° to 248° Fah., we increase the pressure one atmos
phere, that is, for 248-212 or 36° Fah. increase in heat, we 
increase the pressure only 15 pounds per squareinch, scarcely 
half a pound for every degree of heat, while if we add the 
same quantity of heat to water previously heated to 473° and 
bring it to 509°, the expansive force of the steam will be 
raised from 35 to 50 atmospheres; this is 15 atmospheres or 
15X15 pounds per square inch. The increase is now 15 
pounds or one atmosphere for every degree of heat added. 
Two vessels of water thus, in which such a difference of 
temperature was maintained, could, when connected by p ro· 
per arrangemen�, be made t o  exert this difference of pres
sure on both sides of a piston, and thus drive machinery, 
with a steam pressure of 15 atmospheres and even more, if a 
difference of more than 15° in heat was only maintained. 

As said above, the very high temperature required is the 
objection to the use of this principle in the case of water 
and steam; but when going down to the bottom of the list 
of condensable gases, or to the top of the list of volatile 
liquids, and selecting one of the most volatile, say liquefied 
carbonic acid, which boils at 148° below zero, Fah., we have 
a liquid which, at the common temperature of say 60° Fah., 
will exert a pressure of 51 atmospheres, and at the freezing 
point or 32° a pressure of 38 atmospheres. giving thus a 
difference of 12 atmospheres or 180 pounds per square inch 
for only It cooling of 28°, which in the case supposed may be 
effected by means of ice. We have thus here a prime mo
tor driven by the use of two reservoirs, the temperature of 
one of which is kept up at some 60°, simply by the heat of 
the surrounding air, while the other is cooled by ice and 
kept at some 32° ; in this way, a power may be kept up equi
valent to that produced by a high pressure boiler carrying 
180 pounds of steam. The curiosity of this arrangement is 
the fact that in place of storing up coal for the production of 
heat, we stt'lre up ice for the production of cold . One great 
objection would, however, be that one pound of ice will only 
subtract, by its melting, 142 units of heat, while one pound 
of coal will, by its combustion, produce some 14,000 nnits of 
heat. We should thus require about 100 pounds of ice as 
equivalent for only one pound of coal; if we add to this the 
difficulty of keeping ice and the ease of keeping coal, and 
above all, if we consider the enormous strength of the ves, 

Jtitutifit 
sels required, and also of the cylinders and connecting tubes, 
all able to stand about 1,000 pound s per square inch, making 
the apparatus heavy and dangerous: also if we consider the 
obstacles which such thick plates offer to the transmission of 
slight differences of temperatures, it is evident that such 
strong �urface condensers cannot act properly; add to all 
this the expense of the liquefied carbonic acid, the ease of 
its escape when confined under the required high pressure, 
its corrosive action on the metals, the objection that such 
an engine would' have to work with a back pressure on its 
piston of some 700 or 800 pounds per square inch, while the 
comparatively slight excess of 80 or 100 pounds would be 
the motive power, etc., and it is clear that theplan is utterly 
impracticable. . 

But the old saying of Cicero" that there is no theory so 
absurd that there are no philosophers to defend it" may be 
applied to inventors; and it may be said that no contrivance 
is so objectionable but there are inventord who attempt to 
bring it in practice. It is the same with this carbonic acid 
power. A few years ago a pamphlet appeared under the 
title: "Power without fuel; an investigation of the means 
by which it may be obtained from natural sources." In this 
publication, the author attempts to prove the practicability 
of the plan explained. 

On the title page of the pamphlet referred to, we find the 
following remarkable note: "The right is reserved to pat
ent in the United States any of the plans herein described. 
None of them will, however, be patented in any European 
country; they will be free to all who may there choose to 
employ them." This is simply a bait to European inventors, 
in order to save our inventor here trouble and expense; 
giving him, in case the idea should perhaps turn out to be 
practical, the advant3ge of the American monopoly, which 
surely would be worth something if-successful. 

To recondense the gas by pressure is of course out of the 
question, as it would be equivalent to a water wheel pump
ing up the water which drives it. 

We close with the following table of the remarkable ef
fpcts of heat on water and liquid carbonic acid: 
TABLE SHOWING THE COMPABATIVE TEMPERATURES OF STEAM AND CAR· 

_____ .�O.Nl�����, PR9
.
DUCING THE SAME PRESSURE. 

Pressure in I Temperature required for this �purp�·�·��--
Atmosphere. ! Ofwatei:-: I Ofliquefted carbonic ac-i(i-. -----ioo--· .. ····�� ··········--fjrf7 -�-----···----I�-·-----· .'-

90 566 109° 
80 554 98° 
70 541 87° 
65 534 81° 
60 526 75° 
55 518 67° 
00 500 � 
45 500 52° 
42 491 45° 
39 482 33° 
34 464 23° 
29 446 13° 
2 4 428 30 
22 420 _4° 
00 4W -� 
18 401 _13° 
16 392 _22° 
14' 380 _27° 
12 368 _320 
10 356 _43° 

8 338 _53° 
6 320 _62° 
5 302 _70° 
4 288 _78° 
3 275 _90° 
2t 262 -102° 
2 248 _114° 
lt 232 -128° 
1 212 -148° 

Authorities agree as to the steam pressures corresponding 
with the different temperatures, as contained in this table; 
in regard to the pressure of the liquefied carbonic. acid gas, 
those for temperaturee above 32° Fah. have been taken ac
cording to Pelouse, and for the low temperatures, from :52° 

to -148°, according to the determinations of Faraday. 
_ .•. -

135 
can therefore be made the subject of experiment without 
danger to pat·.ents. Its merit�, therefore, as a slnall pox rem
edy ought to be at once thoroughly tested, and if it should be 
found that the cure alluded to was probably an effect of the 
crude petroleum employed 10 anoint the body, or the result 
of a cause unknown, the fact that a cure is alleged should 
stimulate investigation into the real cause. It is, we believe, 
very rare that an unfavorable prognosis, based upon the 
acuteness of pain in the head and back in attacks of small 
pox, fails to be verified. In the particular case described, these 
bad symptoms were strongly marked, yet the patient, the 
next day after the character of the ()omplaint was deemed 
established by the eruption, was convalescent, and in a few 
days recovered without the formation of a single pustule. 

There is, of course, the possibility that there was a mis
take in diagnosis, and that the disease was not really small 
pox, yet this seems rather improbable. The hope that a cure, 
for such a scourge as small pox, may be discovered prompts 
us to call particular attention to the letter of our correspond
ent; and we most sincerely wish that the supposed efficacy of 
this simple remedy may be demonstrated to be a verity. 

_.ea ...... 

COMPULSORY SAFETY GAGES.---THE STEAMBOAT 
OWNERS' PROTEST. 

A meeting of steamboat owners, held in Philadelphia 011 
Friday, February 2d, resulted in a decided expression of 
opinion adverse to the action of Congress in rendering it 
compulsory for them to use I.lertain so·called safety appli
ances per se; but they maintain with much reason that, as 
they are compelled to assume a responsibility, they should 
be the judges of the best means to fulfil such obligations. 

It is objected that the appliances.in question are not Bafety 
appliances in fact, but only so in name, and that the act en
forcing their use was passed in the interest of private indi
viduals who hold by patent the monopoly of certain inven
tions. Mr. Copeland, of New York, a well known and able 
engineer, pronounces the" safety gages" prescribed in the 
act as actually perilous to human life, so much w that sev
eral steamboat companies have resolved to carry no more 
passengers till the regulation is a broga ted. 

The principle of this kind of legislation is wrong, and 
when adopted always acts in an oppressive manner. It is 
right that steamboat proprietors should be held responsible 
for the lives and safety of their passengers; but it is not 
right that they should be forced to use devices which they 
and experienced engineers regard as worse than useless. 
Their responsibility, if they are strictly held to it., will prompt 
them to select, under the best advice, all that can insure 
them from incurring d:;tmage from avcidents to. passengers. 
To arbitrarily select these things for them is to deal a death 
blow to that healthy competition which is vital to progress. 
So far from securing safety, such action actually defeats its 
avowed intent, and increases risk. 'fhe action of the compa
nies, as stated above, is wise. Responsibility without free 
volition is always revolting to reasonable minds; no wonder 
the steamboat owners reject it. Let the law be either 
amended or repealed. 

.. ...... -

THE EFFECT OF SOUND IN BUILDINGS, AS INFLU· 
ENCED BY VENTILATION. 

We noticed in a recent issue the publication of a work 
upon this subject.* We now take occasion to review the 
theory, and its claims to become accepted as science. 

It is scarcely necfs,ary to dwell upon the importance of 
constructing public buildings with reference to the effect of 
sound. There are so many in which it is difficult both to 
speak and to hear distinctly, that those who speak and those 
who l'sten may find examples without number to enforce the 
le�son. Any real contribution to our knowledge of the sub
ject, that will enable architects even partially to correct the 
faults of present construction, would be eagerly embraced by 
them and find universal application hereafter. Mr. Saelt
zer claims to have made such a contribution and to have dis-

SULPHITE OF SODA AS A REM EDY FOR SMA LL POX. covered that, however correct the proportions and form of 
------ an auditorium may be with reference to acoustic eff ect, the 

We publish in another column a very interesting letter result will be failure, unless the ventilation be made to cor
upon this subject, the writer of which desires his name to be respond with certain principles, so called, which he lays down 
suppressed, as he does not wish to detract frorn the force of his in his work. 
statements by creating an impression that he is puffing a The following propositions have long been acc.epted as 
nostrum from personal motives. Though personally un- part of the science of sound, namely: that sound is propagated 
known to us, we have formed a high opinion of the candor of by fluid, solid , or gaseous media, in waves or pulsations, 
this writer, both from the communication itself and the pri- which extend in all directions from the source of the sound 
vate letter that accompanied it. -the SJnorous body; that, in general, whatever may be the 

The statements made are in the hi6'hest degree remarkable. source of the sound and the number or kind of media that con
Small pox has so long been considered an incurable di,ease, vey it, air forms the best medium by which it reach€s the au
not to be arrested by any human means when once its virus ditory apparatus; that the intensity of sound depends upon 
has entered the circulation of those unprotected by vaccina- the denSity of the medium in which the sound is generated, 
tion or previous attacks of the same complaint, that the an- and not at all upon the densities of the media which convey 
nouncement of even a single successful cure will arrest pub- it; that the velocity of sound in air is independent of the 
lic attention at once. density of the air; that the velocity of sound in air, at 0° C. 

The remedy named; sulphite of soda, has been growing in or 32° F., is 1,090 feet per second, and that this velocitY,will 
favor for some time as an antidote for blood poisons, which be increased two feet per second for every centigrade degree 
act seemingly like ferments; and we have ourselves witnessed the temperature is raised. 
apparently happy effects produced by its use in complaints It is further known that the greater the elasticity of a me 
supposed to arise from such poisons. Its value in this class dium is, the greater the velocity of sound through it, and the 
of diseases has been so far demonstrated that it has been greater its density the less will be the velocity of sound tra
made an officinal remedy. versing it, according to the following law. See Tyndall on 

If we are to credit the statements of our correspondent, a "Sound," page 45: 
most astonishing effect upon the small pox poison was pro- "The velocity is directly proportional to the sqnare root of 
duced by something, which, if it was not the 8od1J3 8uJ.phi8, the elasticity, and inversely proportional to the density of the 
ought to be most earnestly sought. We are not aware that medium." It follows that)n media which, like air, obey 
any spontaneous resolution of this terrible dise:;tse ever has Mariotte's law, name�y: that their elasticit.y shall increase in 
taken place, of a character that could be mistaken for the cure exact proportion to their density, sound will, as above st,ated 
ascribed to the action of the drug under consideration. The I . A Treatise on Acoustics in Connection with Ventilation, by Alexander 
drug produces in proper doses no effects to be feared, and Saeltzer. New York: D. Van Nostrand, 33 Murray street. 
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