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TripIer's Surplusage. 

To the Editor of the SCIENTIF'lC AMERICAN: 

In answer to the criticisms that have appeared in 
your valuable journal of my theory of Tripier's sur
plusage, I would beg to say that I now fully admit the 
fallacy of my first argument, but inasmuch as it ap
pears that I had a wrong conception of Tripier's pro
cess, it does not neressarily follow that surplusage it
self is an impossibility. 

I must again repeat that I am not contending for the 
possibility of a Cl'eation of force when I speak of the 
possibility of surplusage, but simply insist that by 
means of liquid air it may be possible that Tripier has 
discovered a new way of utilizing a natural force. The 
man who invented the first waterwheel and Tripier 
may possibly be placed in the same category. It ap
pears now that Tripier produces his surplusage, if he 
produces it at all, not directly by the heat of j�he sun, 
as he originally claimed, but by the pressure of the 
atmosphere. 

I ('an anticipate the shout of derision that will fol
low such an apparently unscientific proposition. It 
will be immediately said that my own original criti
cism of the impossibility of gaining a surplu.s by using 
the heat of the atmosphere to expand when one must 
again condense against the same heat applies equally 
against using the pressure of the atmosphere, inas
m uch as this pressure can only be utilized by creation 
of a vacuum, and the creation of this vacuum would 
cost as much energy as would be gained by its use. 
With a perfect fl'ictionless lllachine, and given a vacu
um to start with, the force of the air rushing into the 
receiver would just furnish the energy required to 
pump out the air and create an equal vacuum in 
another receiver of same size and in same temperature, 
etc. However, Tripier does not " pump out" ail' to 
form his vacuum, but he "liquefies" part of it and 
utilizes the pressure of the incoming air, rushing in to 
replace it, to furnish him the power for the liquefac
tion. 

It may be said that the greatest pressure alone will 
not liquefy air, and certainly not 15 pounds per square 
inch, which is all the pressure of the atmosphere will 
furnish under best conditions. However, we start out 
with the assumpt,ion that the temperature within 
Tripier's receiver or liquefier has ah'eady been reduced 
to say 290 degrees or more below zero with the liquid 
air sent into it previously produced in another liquefier 
by the energy of the steam engine. Now, air liquefies 
without pressure at -312°, and hence at a tempera
ture approxi mating -312°, say -290°, it may be con
sidered that a pressure of less than 15 pounds is suffi
cient for liquefaction. The poiut now is to determine 
whether the incoming' of fresh air at 70° above zero 
will tend to increase the temperature within the lique
fier more than the liquefaction of part, say one-twen
tieth, of this fresh air tends to decrease it. The incom
ing air furnishes a positive enel'gy toward liquefaction 
by its pressure and a negative energy again�t liquefac
tion from its heat. If the positive energy exceeds the 
neg-ative, then a surplusage is created, and liquid air 
will be produced free of cost. 

H. GAYLORD ·WILSHIRE. 
Los Angeles, July 10, 1899_ 

FAULTY FEATURES IN OUR PROPOSED SHEATHED 
AND COPPERED CRUISERS. 

By an Act of Congress, approved March 3, 1899, ap
propriations were made for the construction of six 
sheathed and coppered cruisers of about 2,500 tons trial 
displacement. In accordance with the Act, the Board 
on Construction has recommended the building of six 
vessels, whose particulars, as given in the accom
panying table, show that the new ships are to have a 
full load displacement of 3,500 tons, that they are to be 
of the unprotected type, that they are to carry 700 tons 
of coal, and that the speed is to be 16;� knots. 

The only satisfactory method of judging of the merit 
of a proposed type of warship is to compare it with 
ships of a similar size and class which represent con
temporary practice among the navies of the world. 

The displacement of a warship, whether it be 3,500 

tons or 15.000 tons, represents the working capital of 
the naval architect. In designing his vessel, he appor
tions so much of this weight to armor, so much to arma
ment, so much to motive power, so much to coal, and 
so forth. If he wishes to increase any particular ele
ment, it will be done at the expense of the others. If 
he uses up his displacement il l providing a powerful 
battery and heavy armor, he must reduce the coal 
capacity or the speed, or perhaps both, and if the ship, 
furtherlllore, is crammed with engines and boilers in the 
effort to produce phenomenal speed, either the armor 
or the battery or both must suffer. The ideal warship is 
that which combines armament, coal endurance, speed, 
and protection in such well adjusted proportions that 
she is formidable in all the elements of fighting power 
without the sacrifice of any essential feature of first
class construction 

There is no branch of engineering in which there is 

J tieutifit �tUtri,au. 
less pretense than in warship building. The interests 
at stake are so vital, involving in some i lll;tances-not
ably iIi the case of Great Britain-the very existence 
of the nation, that every country is aiming to produce 
the very best results under the appropriations that are 
voted for naval purposes. Designers watch each other 
closely, and borrow each others' ideas to an extent 
that has no parallel in other branches of construc
tive work. Hence, in any such tabular comparison of 
ships as that which accompanies this article, we can 
easily and surely detect the general drift of expert opin
ion as to the best type of ship to meet the present con
ditions of naval warfare. 

We greatly regret to state it as our opinion that, ton 
for ton, the proposed United States cruisers are the 
least efficient ships of the whole seven, an opinion 
which must be shared by allY one who makes a careful 
study of the figures as here laid down. Not only are 
the new cruisers in proportion to their size greatly in
ferior to the U. S. S. "Montgomery," a vessel that was 
designed over ten years ago, but with their lack of a 
complete protective deck and their low speed they are 
a positive reversal to the" Atlanta" and "Boston," 
�hips which represent our earliest efforts at steel war
slJip building, made over fifteen years ago. 

It is no reply to these objections to point out that 
the new cruisers are to be sheathed and coppered, 
and that some of their displacement is due to the ex
tra weight thus involved, for one of the United States 
cruisers, the " New Orleans," is a sheathed and cop
pered vessel, and it is only necessary to add from 150 

to 200 tons to the displacement of the other vessels 
to arrive at their actual displacement, if similarly 
sheathed-an addition which still leaves them a wide 
margin of superiority over the proposed cruisers. 

We will now compare the new cruisers with the 
other six ships enumerated in the table. The " Mont
gomery" being a cruiser of the unprotected class
that is, having no pl'otective deck, bu t merely a t1�in 
.. watertight" deck-is the ship which na turally sug
gests itself first for comparison. Her full load displace
ment is 2,229 tons, or, adding 150 tons for sheathing, 
say 2,380 tons, which is 1,120 tons less than that of the 
new ships. Yet, in spite of this disparity, the smaller 

this question in order that the remarkable inferiority 
of the new designs to a well-tried ship of the same type 
and size may carry its full and proper weight of con· 
viction. 

Of foreign ships, we have selected first the " 25 De 
Mayo," of the Argentine navy. If sheathed and cop
pered, her displacement would be 3,500 tons, or just 
that of the proposed cruisers, While the increased 
weight would reduce the speed to about 22 knots. 
Hert', then, we have a crui�er launched ten years ago, 
and of the same displacement as 0111' neW ships, which 
is of over 5� knots greater speed, has a more powerful 
battery (the two 8·2·inch guns having nothing to 
match them in the new designs), with six torpedo 
tubes as against none, and with a complete protective 
deck 2 inches thick on the flat portions and 4� inches 
on the side slopes, as against a strip of 2-inch steel on the 
slopes fora third of the length amidships. On the other 
hand, the only point of superiority of the 16�-knot 
boa ts is that they carry 700 as against 600 tons of coal. 

The next comparison is with the " Puglia," an 
Italian cruiser which, if sheathed, would displace 
about 2,800 tons and have a speed of 19%, knots. On 
700 tons less displacement, she carries a somewhat more 
powerful battery and 50 tons more coal, has a com
plete l-inch protective deck and 3� knots advantage 
in speed, besides carrying two torpedo tubes. This is, 
perhaps, the most striking comparison of all, for it 
shows that as compared with a boat fully 25 per cent 
larger than herself, the Italian cruiser, if sheathed, 
would pos�ess a positive superiority on all points of 
comparison and an overwhelming superiority in speed 
and protection. 

Japan, on 200 tons less displacement (snpposing the 
., Suma" were sheathed), possesses a vessel with 3}4 

knots more speed, a complete protective deck, a 
slightly less powerful battery, and two tOl'pedo tubes 
as against none. 

Filially, as showing that our 16�-knot cruisers are 
directly at variance with the latest trend of ideas in 
naval construction, we quote the cruiser ., Novik," 
now under construction ill a German yard for the Rus
sian navy. She is said to be the first of a fieet of ten 
similar ships, whose designer represents the theo-

COMPARISON OF PROPOSED 3,400-TON CRUISERS WITH SIMILAR SHIPS IN OUR OWN AND FOREIGN NAVIES, 
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arne of ship. _ ... _. 
arne of navy ........ 

Date .. ___ ........... _ 

------

Full load displace-
ment, tons . .. .. 

,. W. L. length ...... J 
E xtreme beam ....... 
T otal bunker capa-

city, tons ....... 
Trial speed, knots .... 
Protective deck .. . 
B attery .... .......... 

Torpedo tnbes ... __ .. 

Proposed Cruisers . 
United States. 

1899. 

--------

3,4on 
2H2 ft. 

43 ft. 

700 
16"" 

none at ends 
ten 5-in. r. f. 
eight 6-pdrs. 

tw o l-pdr . 
four machine guns 

one field gun 

None. 

--

H Montgomery." �'New Orleans." 
United States. United States. 

1889. 18116_ 

-

------ ------

2,229 3.437 
298 ft. 346 ft. 

37 ft. 43 ft. 9 in. 

340 800 
19 20 

none 17.i in. to 3 in. 
ten 5-in. r. f. six 6 in. r. 1. 

six 6-pdrs. fonr 4·7-ln. r. 1. 
two 1-pdr. ten 6-pdrs. 
two Colts fonr I-pdr. 

one 3 i n. field "un four machine gune 

I 
two field guns 

--
2 3 

and older boat has th,e same battery and 2� knots 
higher speed; whereas, on an increase of over 1,100 

tons in displacement, the new designs can only show 
an advantage of 360 tons of coal and 2 inches of steel laid 
on the slopes of the unprotected deck for a third of the 
vessel's length amidships. The " Montgomery," more
over, carries t wo torpedo tubes. The extra 8peed and 
the torpedo outfit offset the extra coal carried by the 
new boats. So that we have about 1,000 tons of dis
placement unaccounted for, even if we admit that the 
aC!lQllllllodations for officers and crew are improved. 

The comparison with the" New Orleans" of our navy 
is particularly interesting, as the ships are of practically 
the sallle size and both are sheathed and coppered. 
The " New Orleans" was in active service through
out the war, and on one occasion fairly smothered 
the Santiago batteries in a single-handed duel; indeed, 
she has received the highest indorsement from naval 
officers, and it is with them, surely, that the final word 
as to a vessel's efficiency must lie. The comparison 
shows an overwhelming superiority for the .. New 
Orleans," for on about the same displacement she car
ries 100 tons more coal, she has 3� knots more speed, 
she has a complete protective deck with a maximum 
thickness of 3 inches. she carries three torpedo tubes to 
none in the new designs and her battery is considera
bly lllore powerful. At a cruising speed, she can steam 
about the same distance as the new boats, she can 
run away from them or run them down at will, and in a 
stand-Up fight she could deliver a greater energy of 
fire, while her protective armor would give her an in
comparable defensive advalltage. 

Just here, it will be well to state that the alarmist 
rumors as to instability of the ship are altogether un
founded. Inquiry of officers in the Construction Depart
lllent elicits the information that the .. New Orleans" 
was never reported to be unstable, and inquiry of the 
officer who commanded the ship during the war brings 
the statement that in a heavy sea off San Juan, when 
all but empty of coal and ammunition, she showed a n  
apparently ample margin o f  stability. W e  touch upon 
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H25 de Mayo.'� 
Argentina. 

1890. 

----

-

--

3.300 
325 ft. 

43 ft. 

6oo 
22'4 I 2 in. to 4J.1! in. 

two 8·2-in. B.L.R. I 
eight 4·7-in. r f. ' 

twelve 3-pdrs _ 
twelve l-pdr. 

6 

---

--

-

----

-

.� PuO'lia H 
It�IY: 
Ia9�_ 

�- 2'6')0 - [
-

269 ft. 
41 ft. 

750 
20 

I in. 
four 5·9-in. r. f. 
six 4·7-in. r. f. 

one 12-pdr. 
elght 6.pd ... 

two machine guns 

2 

-

H Suma.�1 
Japan. 

1899. 

3 , 10 0 
306 ft. 8 in. 

40 ft. 

627 
20 

I in. 
tw o �9-in. r. f 

x 4·7·in. r. f. 
weI ve 3-pdrs. 

SL 
t 

2 

UNovik.�' 
Rnssia. 

1899. 

3,000 
3i7fL. 
40ft. 

500, 
25 

17.i in. to 2 in. 
six 6-in. r. f.  

numerous 
secondary 

battery 

6 

ries of Admiral Makaroff, one of the most brilliant and 
thoughtful naval strategists of the day. This vessel is 
to combine the qualities of the torpedo-boat destroyer 
and the cruiser ; and with her armament of six 6-inch 
rapid-fire guns, and numerous secondary battery, com
bined with six torpedo tubes of the under-water type, 
her offensive qualities may be said to be at least equal 
to those of the 16�-knot cruisers. If sheathed, tho 
. . N ovik" would displace 3,200 tons. On 300 tons less 
displacement, she carries 200 to[lS less coal than our 
proposed boats, but, as against this, she has a com
plete protective deck, IJ4 inches on the flats and 2 
inches on the slopes. It is when we come to the COlll
parison of speed, however, that the enormous disparity 
between the two boats is seen, for the .. N ovik" will 
be 50 per cent faster, having a speed of 25 knots as 
against the 16� knots of our cruisers. 

If the facts of the above comparison prove anything, 
they establish that if we bUIld the six proposed cruisers, 
we shall possess a class of vessels regarding which we 
shall be bound to admit that, for their size and date, 
they are the slowest and most defenseless vessels in the 
world, and quite unable to staud cOlllparison with silu
ilar foreign ships in milital'y, tactical, 01' strategetical 
efficiency. Further reference to this subject will be 

found in our editorial columns. 
• • • 

The General Liquid Air Company. 

The General Liquid Ail' and Refrigerating Company 
has been reorganized, and its capital stock has been in
creased from $300,000 to $10,000,000_ We have already 
described in detail the plant which demonstrated the 
efficiency of the process. 

• I • •  

1'.r is extraordinary that miners still refuse to use 
the safety lamps, even wllPll they have had terrible 
lessons in their own mines. A strike is now said to be in 
progress in one Pennsylvania lIlille because the miners 
object to using safety lalllPs, yet less than two years 
ago an explosion occurred in the same mine in which 
several men were killed, 
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