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-
pr';;ed �a .. e �OCk. I wheels 4 feet 6 inches diameter . •  The cylinders are 

It is' a great. annoyance and loss to have gage 

I f
our in numuer, 15 inches diameter, uy22 inch stroke, 

cockS'continually leaking steam and water, or sput· and the weight 01 the whole machine is 42 tuns. The 
tering and lizZl

.
·ng so that one can hardly hear himself 

I 
firebox is 6 feet 6 inches long, by 3 feet 3 incbes wide; 

speak in their vicinity. Many gage cocks are so and the boiler is 48 inches diameter, and l,las 198 

{,<>orly made that, even it tight when tlrst put in, they brass tubes, 2 inches diametel' and 9 feet long. The 
SoOil wear leaky and cause the annoyances before aggregate fire surface is 2,000 feet. 
�ntloned. 

I 
This engine was tried under adverse circumstances, 

The gage cock here shown is designed to obviate being taken from the shop just as the workmen put 
these troubles, and be not only efficient, but much it together, without any aGjustment, and took a load 
more durable. of 300 tvns up an incline of 1 toot in 77 feet, the 

In the engraving, A repre3ent:s the chamber or pressure being 100 pounds; and again, with the same 
shell of the cock, and B a valve therein, Thi9 valve load, it raised an inclioe of 1 in 85, but stuck nearly 
is a plug, as may be soon, and has a very long bear- at the summit from tlln steam falling. When it rose 
ing in the body itself, 110 tlmt it is sUfe to work true It few pounds, the engine readily ascended to the top. 
to its seat. The valve is 
also larger at the head and 
has a spiral spring, .C, 
titted around .the neck 
which bear:' against it and 
the body of the cock. The 
tendency of this is to force 
the valve off its seat and 
not .depend on the steam 
or water pressure to effect 
the obj ect. The head ot 
this valve is rounded over 
on the exterior, and bears 
on a cap, D, so that by 
slacking oW the same, the 
valve will be the to rise 
and open the passage lead­
ing from the boiler to. the 
nozzle, and. thus indicate 
the hight of wa ter. By 
making the head of the. 
valve rounded, a very small 
bearing is given on, the 
c�p; this causes the valve 
to remain stationary when in contact with . its seat, 
while the cap alone rotate�, thus preventing any U')· 
even grinding of tl.;e valve-on its seat and preserving 
it from injury. It, wil l bll seen that this gage cock 
gives a valve QlItirely iudependent and free of thl' 
handle, and admits of its being r,egroulld to its sen:t 
in a few 'minutes without the use of tools; and it Is 
in other reepee ts e3$i1y cleaned or got at for in-
spection when necessary. 

. 

It is durably constructed, and 11 patent id ll()W peUlI­
ing through the Scientific Allleriean Pateut Agency 
by John Broughlon. Manu!actured and fur Bale by 
Broughton & Moore, No. 41 Center street, New York . 
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COMMISSIONER OF PATE�T�.-Tho�a8 C. Theaker, 
of Ohio-Salary, $4,500. 
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aries, $3,000 each. 
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nelly, District of Columbia; Wm. n. Taylor, District 
of Columbia; C. G Page, District ot Columbia; J. 
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IIna ; W. C. Doane, New York; J. Brainerd, Ohio; 
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AN ENGLISH TAWK ENGINE. 

A new locomotive of a peculiar p attern has recent­
ly been t'onstructed in England. !t is a tank engine, 
without a tender, and is designgd to haul heavy. 
trains up grades. According to the Engineer, it is a 
cumbrqus, ugly-looking machine, as Ollr readers will 
surmise from the following details. 

The firebox. occupies. tbe center 01 the enghH', and 
there are, ISO to speak, two boilers, or' rather, one 
boiler formed like tw.o, set wit.h the fireboxes louch­
iog:each 6ther. There are.two (upuele,. ODe at cacb 
end of the machinQ, and two bogey trucks, with 

BROUGHTON'S GAGE COCK. 

It also easily ran rou nd curves or 190 leel radii, 
and is accounted to be in general an improvement in 
engines of its class. 

HARE'S OIL CUP. 
,:�--,-----

The very many reecn�l,im[JrovttlIlents on vessels or 
instruments for supplying oil to steam cylinders have 

rend{!red tl10J1l nearly perfect. In place of tbe old­
fashioner\ globe cock, with 'ts two faucets and 
troublesome all'all�l'metJts, there aro cups which, by 
pouring in oil and turning a handle, admit thl'! lubri­
c\J.nt to the engiQ.e. Thc cup here shown is simple in 
detail aDd very efficient. Many , of the instruments 
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alluded to are detective in the' following respects: 
When the oil is admitted to the cylinder a quantity 
ot steam rises and fills its place; so that when the 
commanication is closed, this steam is shut up i n the 
globe and blows the oil out, or burns the hand. 
Moreover, th'e globe being air-tight prevents the cup 
from tllling properly. These difficul ties are avoided 
in the present invention hy maKing a small channel, 
A, in the upper end of the plug, B. so that while the 
oil is poured in, as shown by the holes, C, the air or 
steam issues through. the other aperture. On turn­
ing tbe handle, D, again, tbe up per boles are closed, 
and the lower one, E, opened, which allows the' oil 
to enter the cylinder. This c' up is provided with a 
stuffing box on top, so that t he plug is always kept 

In its seat. 
This invention was 

patented some time ago 
through the Scientific 
American Patent Agen­
CV, by James Hare, 
whom address for fur­
ther iuformation,' at 

No. 155 Gold street, 
Brooklyn, N. Y. 

A Larlre ' Yield of 
Wllbky. 

Mr. H. G. Dayton, of 
Maysville, Ky., recently 
produced from 30inish­
el� of corn arid' rye­
two· thirds of the fonner 
and oue-third of the 
latter-97 gallons of 
proof whisky, in his im-
proved still, for which 
a patent WBS obtained 
through this office not 

long ago. This, we believe, is' the largest yield from 
"d�ble distilled copper whisky" ever produced 
from the same quantity of grain. It is conceded by 
all dislillers and large dealers in whieky, that the 
greater the product from a given quantity of grain, 
tbe better iii the product. • d L 

, . . ...•. ,"' A Steam Car Upon Ice. 
The Master Mechanic 01 the Peninsul a Railroad or 

Wisconsin has in process of'construction an ice car, 
wllich is expected to all'ord unusual facility for travel 
upon the frozen rivers in that region. An exchange 
gives the following description of the vehicle: 

! .. It will be built like a commou passenger. oar ; a 
pilot-house will be put at the forward eod of the car, 
and immediately back of that will be two engines 6x12. 
Back of these will be a 10-teet boiler, 62 fiues, a nd in 
the rear of that will be the passenger apartment. 
There will be four bob sleighs on whlllh the car will 
rest-two at each end-with 15 feet space between the 
forward and rear bobs. In the center l)ft}J.e car will 
be a wheel, something similar to a cog-wheel, which 
will cut the ice Ilnd thus propel the machine. A wheel 
will be in the rear to steer It by some means we did 
not learn. They seem to be sanguine that they can 
make the thing work. It will require the Ice, we 
should presllme, to be quite smooth. and even, to run 
this car, and although we hope they may' make it work, 
yet we think we won't take passage on theftrst trip." 

Mr. Norman Wiard eonstructetl a similar Cdr many 
years ago. In Russia, an English-built locomotive, 

I 
weighing 12 tun8, ran regularly on the rivers, trans­
porting goods and passengers. The cylinders were 
10 inches diameter and 22 inches strok:e. The driv­
ers were 5 feet, shod with steel spur�. The general 
ronstruction was the Rame as any other locomotive 
except that the forward truck waR removeil, and a 

I 
RJe(l placed underneath �'!,B 

.
boiler. -EDs, 

Tbe Pililade1pllia Pbotograplle1'. 

This is one of lhe most elegant and pleasing spe(:i­
mens ot the typogrl>phi'l art ever issued, and it is as 
truly excellent in its contents as it is handsome in 
its appearance. H contains a large amount of orig­
inal photographic information by the best writers 
upon the mbject. Every number is also embellished 
with a fine photographic picture. The number for 
January.contains a photograph done at night by 
means of the magnesium li�ht. We see that lhe 
editor is laboring under the emwts at bromide of po­
tassium. He says it  was a bitter pill. No doubt, as 
it seems to have been a full dose. Benerman & Wil­
son, Publishers. PhiladelphiA.. $5 a year. 

.. 
Tu£ total area of the UDite'd Staifs au,l.its terri­

ortesis 3,230,572 sC!.'Ua'te miles. 
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Jtitntifit 
cipardriving belts, for on the individual machines 
each workman ought to take care of his own. 

plain in 1848, it is said to have yielded recently a 
revenue of $20,000 per year. 
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The ends of a belt should always be cut off square, 
not guessed at by the eye, but laid oft' with a tool. 
The holes ought to be made with a small punch at a 
proper distance trom the end-the ,size of the holes 
and the distances of them depending on the width of 
the belt. The use of an awl is reprehensible, for the 
holes are apt10 be made irregular by it, and much 
larger than there is need of. The end of the lace 
should be tietl with a square knot in the middle of the 
outside, for the corners of the belt where it is cut are 
most exposed and apt to whip out. Tieing a belt lace 
does not look so neatly as where the ends are put 
through an incIsion, but t�ng saves the belt from 
having extra holes made in it. The laces ought to 
be ot the same thickness from end to end, or as 
pearly so as possible. It often happens that laces 
have very thin spots in tbem; such should be kept 
for short belts, and nElver used for long OLes. More­
over, the holes must bemade at equal distances apart 
and not too many of them; every hole weakens the 
belt, and none that are not al.Jsolutely essential 
should be cut. All new laces, as well as new belts, 
should be stretched by hanging weights on them be· 
fore they are used-petroleum, slh'Vdust, resin, and 
similar substances should never be used. Woen a 
belt gets har�h or dry, neat's,foot oil is the best tbing 
to apply to it. 

Professor Mapes, like many American8, tried va­
rious pursuits. In the course of his life he was' in 
tum a trader, a sugar refiner, an editor, a farmer 
and a lecturer; and he made a number of valuable 
inventions. He was appointed Professor of Chemis­
try by the American Institute, and lectured on the 
science before that association. From want of early 
and systematic education, his statements were not 
always to be received without examination, but 
from tJ.J.e natural clearness of his intellect he had a 
faculty of stating what he did know that might well 
h ave excited the envy of many more learned men. 
With the single exception of Dr. Lardner, we never 
heard a speaker who was so lucid as Professor Mapes. 
In the useful labor of making science popular his 
ability wail· unsurpasspd. He was a genial man, 
full of wit and bumor, and through a very wide circle· 
of acquaintances and friends h's death will be sin· 
cerely mournetl. 
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Every man who has money to invest always de-

A LARGE STEAM CYLI.NDER�lI 

Not very long since, a steam cylinder six feet iu 
diameter was regarded as something extraordinary, 
and many sagacious and experience:! mechanics 
doubted whether any larger would ever be madf'. 
With years, however, came increased knowledge, 

sires to place it where it will make the best return. and engineers were found bold enough to project 
This being admitted, we undertake to say that $3, engines with cylinders over 100 inches in diameter. 
invested in the SCIENTIFIC AMERICAN will return' Mr. Erastus W. Smith was the first engineer, in this 

• 1 ' . • country, to build large beam enginrs; the Me-three-fold In the amount of va .uable mformatlOn tropoUs, of the Fall River line, having an engine 
which its columns supply. Mechanic8, inventor� with a cylinder 105 inches in tliameter, and twelve 
manuf acturers, farmers-as well as every head of a feet piston stroke. When �is cylinder was cast at 
f amily-will get on an Ilverage ,$111 worth of in- the Novelty Works, some six or eight years ago, i1 

--" .!.  - - ' was considered'lfm eventllT-"'1f'· horse and' cart wer1l' formationfl'pm a year's number of tbis journal, and 
yet they can get it for the 101V sum of $2 50, in clubs 
of ten names. 

Talk about higb'prices--here is something cheap 
enough to stop the mouths of all grumblers. Only 
think of it-a large volume of 832 pages, f ull of 
costly en-gravings, for $3, and less to clubs. It any 
ot our readers think �e can get rich at such prices, 
let them try the experiment. Send in your clubs and 
su1)scriptions. 

CONCERNING BELTS. 

In other parts of this paper our 'readers will find 
some thing of interest relating to belts. One is a 
communication from a Mr. W. Annan, ot Illinois, 
on lacing, and the other an invention to fallilitate the 
process. Certainly nothing can be of greater im­
portance to manufacturers than belts, and all relating 
to them, for there is not a factory in the land, of any 
size,.but has thousands of feet in daily use. Further, 
they are costly to replace, and careless or ignorant 
persons frequently destroy them by misuse. 

Great remissness in lacing belts and laxity ill tlIe 
matter of inspecting them frequently, to see it they 
need repair, is noticeable. We have seen large ma­
chine shops etopped for hours while the main belt 
was being laced, and it is nothing uncommon lor 
half or three-quarters of an hour to be wasted in 
stretching or putting in rivets, when the same ought 
to have been attended to over-night, or, at the least, 
during noon hour. 

Manufacturers know very well that half an hour 
deducted from the labor ot' a macnine amounts to a 
large sum, where there are many machines, and 
when these petty losses are easily avoided, there is 
certainly no excuse for their occurrence. Some man 
of experience should be paid I'::s;tra to lace the belts 
whenever they need it. Let him make - it his bu�i­
ness to inspect them regularly, and be held account­
able for their failure, if it appears that his neglect 
wiiB the cause. This ri>la�, of oourSe, to the prin-

driven through it lying on its side, and a coUa­
tion was served in it to show its huge dimeusiolls. 
After that many steam cylinders were cast of llearly 
the same size. 

Recel.tly Mr. timith has desiguetl some bealll 
engines much larger tban any now afioat. In point of 
piston area they are only surpassed by some screw 
engines in the British navy, which have cylinders 
112 inches in diameter, and 48 inches piston stroke. 

Tbe engines alluded to are for a new steamboat 
company, formed to rnn vessels on tbe Sound be­
tween tbis city and Bristol, R I., and the large 
cylinder belonging to one of the eng:nes was suc­
cessfully cast at the Etna Iron Works of Mr. John 
Roch, in this city. Its diameter internally is 110 
inches by 12 feet piston stroke, and tbe weigbt is 
18 tuns. The net length is 13 feet 8 inches, and 
tile steam port is 60 inches by 12 inches. Tbe walls 
of the cylinder are about 2�-inches thick. The cast­
ing is one of the handsome3t we have ever seen; it 
was snperiMtended by Mr. William Gaynor, the 
foreman of the foundery. 

The condenser for these engine! is of the surface 
variety, and is a I;ulky affair, exceeding the cylinder 
in weight an(l dimensions. It is a rectangular body, 
12 feet wide, 9 feet high and 18 feet long, awl weighs 
23 tuns. The average thickness of the walls is 
l� inches. This would make a room much larger 
than an ordinary parlor, and far more commodious 
than the little' dens called rooms in watering-place 
hotels. We shall give fuller a!ltl further details of 
these engines at an early day. 

DEATH OF PROFESSOR MAPES. 

Profes80r James J. Mapes d,ied in this city on tbe 
loth of·tbe present month, in the 60th year ot his 
age. Professor Mapes was born in New York and 
passed most or bis life here, though f01' the last 17 
�ears be had bcen cultivating a large farm with sig­
mil success in New Jersey. This farm wa'l considered 
tho model farm of the oouqtry, aud was made so ,by 
the management of its owner; thOUgh a barren salld 
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We have many tbousand new subscribers, and 
from communications received from some of them, 
we perc�ive that our remarks, in relation to the 
Algonquin and Winooski trial, have given the im­
pr-,!lssion tbat we are advocates of Mr . .  Isherwood's 
theories, and that we do not believe in the economy 
of working steam expansively. Both of these no. 
tions are incorrect, as all our old subscribers and 
readers know. 

We have repeatedly stated that we bave DO doubt 
of the economy of working steam expansively-that 
the most economical measure of expansion depends 
on the pressure of the steam, the extent to which it 
is superheated, the perfection with wlJich the 
cylinder is jacketed, the velocity of the piston, and 
several other circumstances, including even the 
temperature of the atm�sphere in which the engine 
is operateu. In order to ascertain the most econ­
omical measure of expansion by experiment'; we 
shoul d want all t,he contlitions to be as nearly 
alike as pos8ib�e. except the' pOint ql cet-off. In 
the Algonquin and Winooski trial; one -engine was 
run witb 20 Ibs. pressure and the other with 70, tlIe 
steam iu one being cut off at rtttrths of tbe stroke 
and in thc otlIer, at -('trotbs. No buman intelligence 
could ascertain whether any ditl'erence in the results 
would be due to . the dtiference in the pre!\llure ()l' the 
difference iu the expansion. A costlJl experiment 
conducted in this way seemed to us ridiculous. 

Ou page 244, Vol. XI., we published a.n elaborate 
article on the theory of expansion, in which we 
expressed our dissent from the notion of Mr. 
Isherwood, that steam in expanding without doing 
work .would be partly condensed.' We stated that. 
as the total heat 01 high-pressure steam is greater 
than tbat of low-pressure steam, expanSion, where 
no work is done, should be aceompanied by super­
heating. 

In reply to this article Prof. W. J. Macquorn 
Rankiue, of Glasgow University, sent us a communi­
cation iu which he iudorsed our position in opposi­
tion to that of :/'fr. Isherwood. As Prof. Ran­
kine is the highest authority in the world in this 
department of physics, and us his statement of the 
law ot expanding steam contains mOre, matter in re­
lation to the subject than was ever before expressed 
in the same number of words, we publish ills com· 
mUllication for the benefit of 0ur new subscribers. 
To THE EDITORS OF THE SmESTIFIC AMERICAN:-

Gentlemell,-
As I see that in the SCIENTIFIC AMERICAN of tlIe 

15th of October, you make some reference to a work 
of mine, I beg leave to make the following remarks 
on the subject of your article. 

Tbe circumstances under wbich steam undergoes 
expansion lllay be classed under five heads:-I. 
When the steam expands witbout performing wvrk. 
Ii When it expands and performs wor!!:, the tt'm­
perature being maintained constant ty a supply of 
heat from without. Ill. Wben'it expands and per· 
forms work, being supplied from without with just 
I'nough of hea l to prevent ally liquefaction of the 
steam, so that it is kept e:xactly at the saturation 
point. IV. When it expands and performs work 
tn a non-conducting cylitrder. V. When it eXpand .. 
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