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THE CITY OF ABERDEEN, A GREAT LUMBER CENTER' I The town luul already three churches, two schools, 

I 

foundry, boiler an d machine shop , t wo ship yards, Qn� 
WASHINGTON TERRITORY. one b a nk, nine saw mills, daily capacity 450,000 feet, weekly paper, two steamers connecti ng with Portland 

The accompanying illustration is from a phot o. and is four salmon factories, o ne furniture factory, one (outside), t wo hotels, etc. Two railroads connecting 
a correct view 

' 
with the North 

(see page 11 R) of Pa c i fi c Rail-
the town as it way a re in pro-
appears t oday. ces s  0 f c o n-
The town was struction. One 
f o u n d ed i n  o f  the views 
1884. I t  n o w  repres ents a 
has a popula- s cene in a log-
tion of 1,6 00, a ging camp near 
gain of more Aberdeen. 
t han double in I n  t h e s e 
twelvemonths. c a mps the 

The view is labor is s u bdi-
l ooking west- vided, and the 
erly t o w ard w a g e s  are 
t h e P a c ifi c  high. A fore. 
o cean, seen in man will re-
the distance. c e i v e p e r  
At the base is m 0 nth $150; 
the narrow but 
navigable Wis­
kah, w h i c h, 
with the broa­
der and m o r e  
capaciolls Ohe­
ha l i  s r i v el', 
empt i e s i nto 
Gray's harbor, 
t he three form­
Ing their junc­
ti o n  a t t h e  
town, afford­
ing ab u ndant 
d e e p  water 
do ck fr o nt, 
�e\'eral miles in 
extent. 

Mr. Samuel 
Benn, the pre­
sent p i oneer 
resident a n d 
the origi n al 
proprietor 0 f 
th. en tir,e 
neighborhood, 
came here thir­
ty·three years 
ag o a n d 
bOllght 700 
acres of gov­
ernment land. 
c o s tin g him 
$1.25 per acre, 
w h i c h  h e  
would several 
t ime s  h ave 
been glad to 
have s old out 
f o r  $1.50 p er 
acre i f  he had 
had an oppor­
tun ity. To-day 
the less desira­
ble sections of 
it are held at 
$50 per a c r e, 
and many vil ­
lage lots that 
he s old recent­
Iy at $10 each 
have changed 
hands at $1,000 
each. 

There i s 22 
ft. of water on 
the harbor bar 
at low water. 
A sailing vessel 
citn leave here, 
and in three 
h o u r s, a n d  
with out the 
aid or ' expense 
of. a 't ug, be 
sailing' on the 
broad Pacific. 

TRANSPORTATION OF LOGS TO WATEB. 

LOGGING CAMP NEAR ABERDEEN, WASHINGTON TERRITORY, 

team 8 t e l's 0 r 
bull punchers, 
$125; axmen 
all d sawyers, 
$80 ; . greasers, 
wh o s wab the 
ski d s  with 
g r e a s e, $35;; 
h o ok tenders, 
$80; c o o k s, 
$60; boomers, 
who float IOID! 
t o  III i l l  8, $81i." 

Bull p unch­
ers here are ne­
cessarily m e n  
o f  a b iIi t y. 
Some re ceive 
as high as $150 
pe r mont)h. 
Men that are 
able to handle 
a d ozen yoke 
of cattle\, and 
get a ll there is  
out of th e m 
when a p inch 
come s, are 
scarce. 

For obvious 
reas ons, cattle 
alone are used 
as m otive p o w­
er in the wood s . 

I t  w i l l be 
noticed t h at 
the operat ors 
each s tand on 
sp ring boards 
s et in notches 
about five feet 
f r om t h e 
ground . This 
is done to save 
la bo p of cut­
ting through 
the swell at 
the butt end, 
th e diameter of 
which at the 
ground is fre ­
quently dou ble 
that of the log 
20 feet h igh er 
up. 'l'hus, in 

looking over a 
camp stumps 
20 feet high 
are often seen, 
a n d  o n e  i s  
c u r i o us t o  
k n o w w h y 
s uch an app a­
rent waste o f  
t i m b e r  i s  
(Continued' on 

page 118.) 
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I titltifit �mtritJu. 
THE AMERICAN ASSOCIATION J'OR THE ADVANCE- PROGRESS OJ' OCEAN STEAIII NAVIGATION. 

BNT OF SCIENCE. A very interesting cd'ntest show.ing-the comparative 
The Toronto meeeting of this scientific body, to be speeds of some of the latest and best exatpples of pas­

held from August 27 to September 7, promises features senger stealllships took place recently on/the route be­
of unusual interest. 'rhe general sessions will be· held tween Liverpool and New York. 'rhree <if the greatest 
in Convocation Hall, University Buildings. Major stealllships started from Liverpool on the same day for 
J. W. Powell, the retiring president, will give his ad- New York. These were the City of New York, built in 
dress on the evening of the 28th i nst" and the vice- 1888, the Teutonic, a brand-new vessel, this bein g  her 
presidents of the variou!! sections will speak before 

I 
first voyage, and the City of Rome, now eight years 

their sections d uring the afternoon of that day, Special old. We present a table giving chief dimensions of 
Illeetings will be held of the Entomological Club, the notable Atlantic liners: 
Botanical Club, the Agricultural Society, and the 
American Geological Society dul'irig the sessions of i .e ,I. 
A. A. A. S. Papers will be read by Prof. J. D. Dana, 
Dr. E. 0 Hovey, Prof. Gilbert, Prof. Newberry, Prof. 
J. LeConte, Prof. A. Winchell, Mr. C. D. Walcott, and 
otlu.rs. The president-elect of the association is Prof. 
T. C. Mendenhall, of Terre Haute, India.na, at the head 
of the Rose Polytechnic School. The usual facilities 
h ave been secured as to tranMportation, mail, telegraph, 
and express, and by courtesy all articles for use at the 
meeting will be admitted free. Excursions are planned 
to Niagara Falls, Montreal, Quebec, and Muskoka, and 
arrangements are being made for one to the Pacific 
coast. 

. ' ... 
REPORT ON EXPLOSIONS IN THE ELECTRIC SUBWAYS. 

A special committee of the Board of Electrical Con­
trol of the City of New York has presented its re­
port on the above subject. It appears very evident 
that the electric subways are a perpetual menace to 
the lives and property of the inhabitants of this city� 
It was eminently propel' that, in view of t.he recent ac­
cidents, a special investigation should be made of the 
subject. The report deals with the llIysterious explo­
sions of the last year, and offers a plausible cause for 
one of them, known as the Fifth Avenue explosion. 
It appears that the wires in the explodin g subway 
were all dead at the time of ignition. But an open 
distributing duct led from the subway into a cellar 
under the Fifth Avenue Hotel. The suggestion is 
made that the gas may have ignited here and carried 
the flame back into the subways. 

The rellledy for the tron ble is to exclude gas from 
the ducts and manholes. This ground is taken by the 
report. The engineers of the Subway Construction 
Company have done their best to effect this by adopt­
ing as tightly sealed a system as possible, but without 
avail. The next most obvious method of excluding an 

*Great we@tern . • . . 1 
*Great Britain. . .. 
tCity of Glasgow . . ! 
tBrjtannic ... ..... . 
tCity of Jk>rlin . • . • . : 
tGa)lia . . . . • . . . . • . .  j 
tArlzooa ... ..... .. 

�8ervia . . . . . . . . . . • .  
+Alaska ... ....... . 
tCity of Rome .... . 
*Anrsoia ........ . 
tOregon •....•...••. 
:j:America . . . . • . . . .  
*Umbria & Etroria. 
*8alle . .•.......•... 
*Lllhn ............. . 
*City of New York . 

and City of paris.l 
:l:Teutonic... • . . . . I 

1835 
]841-3 
]850 
1874 
1875 
1879 
]879 
1881 
1881 ]881 1882 
1883 
1884 
1884 
1885 
1887 
1888 
le89 

1340 
3,500 
1,600 
5,004 
5,491 
4,809 
5,147 
7.39'2 
6,932 
8,141 
7,269 
7,375 
6,500 
7.718 
5.381 
5,661 

10,500 
9,685 

ft. in. 
212 4 
274'2 
227 
4.1j5 
488 
4.'10 
450 
515 
500 
546 
470 
500 
432 
501'6 
455 
465 

560 
582 

ft.. ill. 
35'4 
48'2 
32 
46 
44 
44· 
45 2 
52 
50 
52 
57 
M 
51 
57'2 
48 
49 

63 
57'6 

.d 
fr Q 

ft. in. 
23'2 
31'5 
24 
34 
OOM 
36 
37� 
� 
39 7 
�. 
39 

� 
382 
36 3 
36"" 

43 
42 

6,300 
10,300 
10.500 
11,890 

8,000 

7.354: 
14,321 

9,500 

20,000 
17,000 

NOTE.-Those marked * were built of wood, t of iron, and :I: of steel. 

The City of New York and the Teutonic have twin 
propellers. 

The City of Rome has a single propeller and but little 
·more than half the power of the New York and the 
Teutonic. 

All three ships left Queenstown on August 8. The 
New York arrived at this port first, makin g  SandJ 
Hook on the 15th inst. , in  6 days, 14 hours, 20 minutes 
The Teutonic arrived not quite half an hour later 
Her time was 6 days, 14 hours, 45 minutes. 

The daily runs compare as follows in nautical miles 
or knots: 

CTTY OF NEW YORK. 
Date. Miles. 

Aug. 9 .. ... . , . . . .  . . • . . .  . • . . .  408 
.. 10..... . . . . . . . . . • . . . . . .  440 
.. 11.... . . . .. . . . . . . . . . .. . . 452 
" 12............ .. . ....... 424 
.. 13 . . . . . . . • . . . . . • . • . •  404 
. . 14....................... 48.� 
•• 15....................... 19'1 

TEUTONIC. 
Date. MIIe� 

Aug. 9 . . . . . . . . . .... . . . . . . . . . . 394 
.. ]0....... . •. . . . . . . . . . . . . .  404 
.. 11....... . ... t30 
.. 12............ . . . . . ...... 431 
.. 13..... . . . . . . . .  . . .  . . . . . • .  440 
" 14.... . . . ...... . . . ...... 454 
.. 15..... ................. 227 

accumulation of gas was ventilation, and of the various Total.. .. . . . . . . . . . . . . . . . . . . . 2.790 Total. . . . • . . .  . . . . .. • • . • . • . .. 2,780 

means tried, ouly one proved really efficacious. This The Teutonic was obliged to slow down for seventeen 
consists in blowing air into the subways by force I hours on account of fog. The City of New York was 
blowers. This maintains a slight excess of pressure I delayed by fog and the heating of her machinery. 
in them which insures ventilation through the inevita- 0 The delays were pretty e\'enly balanced. 
ble cracks and leakages in the structure, and also ex- It is to be noted there was a gain every day in the 
cludesgas by reason of that excess. This system is speed of the Teutonic, which seems t.o have· been in 
analogous to that adopted by the gas companies in proportion as her new mach inery worked easier. 
distributing their product under pressure all over the On the other hand, the New York appears to have 
city. been pushed for all she was worth, as she had fre·· 

The root of the trouble is the presence of gas due to quently to slow down, owing to the heating of journals .. 
leakage. The streets of this city contain the dis- The City of Rome arrived at Sandy Hook at· 2.40 
tributing main s  of a number of gas companies. Most p. m . ,  Aug. 15, having been about 1'7 hours longer 
of them. are of cast iron with tamped or calked lead making the voyage than the other two ships. 
joi nts evEiry twelve feet. Many miles were laid with Considering the great superiority in the machi nery 
the utmost· dispatch by contractors. Some of them of the new vessels over the City of Rome, the gain in 
have been in use for perhaps fifty years. In this sys- speed during the past eight years, though important, 
tem there is ample chance for leakage. Yet, owing to has only been attained by an enormous increase of 
the great resistance of cast iron to underground cor- engine power and corresponding consumption of fuel. 
rosion, the mains themselves, if properly calked at .... I .. 
the joints, might be regarded as secure. But many are SECONDARY BATTERY SUB-STATIONS. 

very poorly laid. Not only is there every certainty The system of electric lighting by storage batteries, 
that there are hundreds of badly calked joi nts, but now being tried in Chelsea, England, while not wholly· 
the system of service pipes for individual houses is the novel, having originated here, is nevertheless it nota­
occasion of much leaka.ge, These are of wrought iron ble one, possessing as it does important advantages 
welded tubing, that corrodes much more rapidly than over the earlier systems of lighting by storage bat­
cast i ron, and to them a great deal of the leakage is to teries. By its employment that steadiness and cer­
be traced. tai nty which the most advar:ced system of. feeding di-

Every one who passes excavations in our streets can rectly from the dynamo to the light will not assure 
notice the characteristic odor of the gas-saturated soil. is obtai ned, and yet without the expense of supplying 
Gas is everywh ere underground. Several hundreds of batteries to every patron. Powerful secondary bat­
millions of cubic feet escape annually from the gas teries are placed in the sub-station instead, where are 
pipes into the soil .  The report we are considering' also steam e ngines and dynamos for recharging houses 
very consistently places t.he onus of the subway ex- and offices, thus requiring no other fixings than are 
plosions upon the shoulders of the gas companies, and called for in the ordinary systems: Mr. W, H. Preece, 
affirms that they should cure the evil by preventing the English electrician, who recently examined the 
the escape. practical workiug of the new system; says it is pos-

Logical as this sounds, it opens up a dire possibility. sible to construct a long main circuit of small service 
Should the gas companies attempt the work of renew- wires, with a current "of high E. M. F.,which at diifer­
ing service pipes, replacing thelll with less perishable ent points can charge a secondary battery of a slllall 
ones, and of recalking the joints in thetr main�, the 

I 
number of cells, so as to • transform' the dangerously 

streets of New York would witness such ali' upturning high E. M. F. into one of a low and harmless charac­
as they have never yet· seen. The remedy would be ter in the building to be l ighted." 
worse than the disease. Describing the operations of the system, he says : X. ���;'��.il i;;�tr}i������

a
i:�1f ':I�tiy!�u::i���tg�i��:r!�� 
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not easy to say. The present 11108t advisable course 
would seem to be the establishment of numerous venti­
lating stations. A minimum excess of pressure might 
be assigned that !!hould be maintained throughout the 
entire system. This could be made so low that the few 
open manholes. would not affect it. Then, when the 
subways were safe, th e gas companies as the originators 
of the trouble could be made the topic for after con­
sideration. 

tions where the batteries are kept, and maintains a 
continuous supply of electric energy. Each sub-sta­
tion, of which there are three, supplies current for 
2,000 30 watt 10 candle power lamps. There are 265 
31-L cells, divided in two sets of !!'roups of 53. Each 
set is charged separately and alternately in series from 
the central generating station. While one set is being 
charged the other is i'upplying currents to the con­
sumer. The main charging current of 60 a.mperes has 

© 1889 SCIENTIFIC AMERICAN, INC



'4UGUST 24, 1889.] t 
an •. M. F. of 500 volts per distributing station, or 
l,Mt,.olts for the circuit. and the secondary di�char!l­
illir .. ppl y into the houses has a pressure of 100 volts." 

B� /l.s will be seen, the advantages of secondary 
battery llervice are obtained, yet without any batteries 
Oft tbeprelllises of the consumer and 'without the large 
outlay which such a service demands. A primary ad­
vantap of battery service is steadiness. 

In Inath8inatjcal ratio it gives out its energy, little or 
much, aeOOl'd�. as is the demand ; being constant to 
the last mOlJleDt.f effectiveness and unvarying when 
the proceu' of· '-barging is regularly maintained, as 
in these Cbel8ea\

.
fil -..ting stations. Night and day it is 

the same with .,.lamps, not being affected by every 
slight mishap J,the central station. as is the case 
where th� ene", ' qf the steam engine, transformed 
into electricity 't; .... interposition of dynamos, is 
transmi tted, dir., to tbe lamps. Indeed, the wire 
,connection betwe_�nt.l·&l station and lamps may be 
broken and remain 110\,101' hours, yet there is no 
diminution of intensity ..: .... light, no change. A con­
stant and varied current llketbis adds, so it has been 
found. to the life of the l_p, investigation long since 
showing that lamps of � lDUitnum l ife of 900 bours 
lose, on the average, frorJi,.� 80 per cent of vitality 
when fed with a varying �Dt. Another advantage 
is in the low E. M. F. maintained, 110 danger to life at­
taching to its use . 
. It must be said against thi,\iDpuious system of light 
distribution that, though not by .,nr means as costl y 
as tbat necessitating batteries in .�y bouse. it is not 
so economical as the direct supply .ystem. Not IDuch 
more than 65 per cent of the power applied in charg­
ing the battery can be recovered in effectiveness, and 
from t.his must yet be subtracted a. not inconsiderable 
amount for depreciation. 

Quite as m uch, indeed more, might have been said 
once about electrical systeIDs which now are highly 
economical. Experimentation and study will, no 
doubt, increase the efficiency of t,he secondary battery, 
which, as an agent of power, has no rival in point 
of convenience. The smoke and d ust of the steam en­
gine, the buzz and vibration of the dynamo, may be 
afar, and yet the potency of the secondary battery re­
main, requiring only a connection by wire for recharg­
ing. 

••••• 
LsPECIAL CORRESPONDENCE OF THE SCIENTIFIC AMERICAN.] 

The Pari. Exhibition. 
THE STATIONARY ENGINE EXHIBITS. 

PARIS, August 1. 18S9. 
The first thing that strikes an American engineer 

with reference to the stationary engines in the Palais 
des Machines is the slow piston speed of the French 
and Belgian engines as compared with American prac· 
tice. The other exhibits of stationary engines pos­
sess the same feature, but they are not sufficiently 
numerous to entitle them to any partcular attention. 
That class of engine in which a Meyer valve gear or a 
gear having a riding cut-off valve, or separate expan­
sion valve, as it is termed here, appears to have gone 
out of use, as has also the common D slide valve engine, 
save for small engines, as say up to 15 horse power. 
The wheel governor engine has not found the favor 
here that it has in thA United S tates, if the Fren"h, 
Belgian, and S wiss exhibits are representative of the 
practice of these countries. The Armington & Sims 
(Providence, R. I.) wheel governor engine has found a 
great deal of favor in England for electric lighting pur­
poses, but there are no stationary engines of any de­
sign in the English exhibits in the Palais des Machines, 
t.he princi pal exhi bit in this line being a traction en­
gine of very creditable design and workmanship. The 
rmgines driving the electric light installation outside 
t,he Palais des Machines has a fixed eccentric for the 
Rteam admission valve and a wheel governor for the 
out-off valve, but the piston speed is not what we 
would expect in the United States from an engine hav­
ing a wheel governor. 

The Corliss engine entirely rules the roost here so far 
as n umber is concerned, and as one passes by engine 
after engine of this type among the exhibits of various 
countries, he is brought to a realizing sense of the 
great achievements of that eminent and r epresentative 
American engineer George H. Corliss, who was the 
father of a distinct type of engine and not a copyist in 
any sense of the word. E ven his engine frame was an 
original idea and one that is very much in evidence in 
the exhibits from all countries. As I stood to-day 
looking at a fine example of a Corliss engine. I could 
not help thinking of a paragraph I read some few 
years ago in Joh n Bourne's catechism of the steam 
engine (which may claim, I believe, to be one of the 
most successful technical books of modern times). It 
was to the following effect, but I do not rememcer the 
exact words : 

.. Q. What is a Corliss engine ? 

.. A. An engine with a lot of useless mechanism1aits 
valve gear. " 

The fact was that he, like many others, failed at first 
to grasp the fu1l8i�nificance of Corliss' great invention. 
There are of course some modifications of the Corliss 
engine among many of the foreign exhibits, but they 
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are all definable under the heading of engines with re- AMERICAN w ho was in charge of a vessel wrote to say 
leasing valve gears, of which Corliss was the father. that he found it very difficult to properly adj ust the 

In the examples of Corliss engines pure and simple I connecting rod brasses of his engine so as to prevent a 
find �ome in which four arms ?,re employed in�tead �f I �nock or pound, or on the other hand to prevent heat­
a wrIst plate, but I do, not thInk much of thls sUbstt- l lDg of the journal and brasses. In reply to a request, 
tution. The arms are of course lighter than the plate, he sent a sketch of the rod end, and it was found that 
but they look spider legged in the first place, and in I there was very little taper on the key. He said in h is 
the second I doubt if the holes can be made as true be- letter that if he merely pushed the key home with h is 
cause of the difficulty of holding such a weak casting hand, the bearing would heat. He was duly advised 
without springing the arms. Of course the arms may to put in a new key and gib, with more taper on the 
be set after being bored or even after the pins are in, key, and wrote about six months afterward , saying 
but this req uires skil lful and careful workmanship that he had no further trouble. 
and is expensive, and even then it would take but The Cie. de l'Horme (Loire) exhibit an engine with a 
little to set them out 'of true again. On these engines turning gear for moving the flywh eel around when 
t.here are various forms of trip motions, some of which there is no steam on the engine. 'I.'he gear consists or' 
are rather complicated. a screw and worm, the wheel being about 22 inches in 

Two French firms exhibit engines under the patents diameter. The worm is operated by a ratchet operated 
of Jerome Wheelock, of Worcester, Mass. , and as ex- by a hand lever. This construction, which is expen­
am pies of engines with releasing mechanism they arA sive for its purpose, is not found necessary on engines 
unsurpassed ; the simplicity, the ease of handling, the in the United States that are very much larger and 
compactness without crowding, and the efficiency of have very much heavier flywheels than the engine 
the Wheel ock gear place it i n  the foreground of en- having this turning gear. 
gines with a marked individuality and originality of On other engines there is a ratchet cast inside the 
design. There are but three representative engines in flywheel rim, and a pawl ann lever is used to turn the 
the American section of the Palais des Machi nes, viz. , engine, a similar construction having been em ployed by 
the straight line engine by Professor Sweet (Syracuse), Ericsson on the large sizes of his hot air engines made 
the Brown engine (Fitchburg, Mass.), and the Arming- in the United States. But in the case of a stationary 
ton-Sim s  engine (Providence. R. 1.) The first is a 100 engine it is so easy to stop it in the right position for 
horse engi ne having some recent improvements in it, starting again that a turning gear is not found to be 
and is the only representative of high piston speed necessary upon engines of ordinary sizes. 
American engines. It attracts a good deal of atten- The crank-pin oiling device brought out originally 
tion, not only on account of i ts pie.ton speed, but also by the B uckeye Engine Company, of Salem, Ohio, 
for its novelty of design, in which the framing and all and exhibited by them at the centennial exhibi tion, is 
parts that resist strains are straight and i n  the saIne i n  use here quite largely in its original form, that is,  
lines as the strains. When a frame has a bend or without the stand, which. however, will doubtless soon 
curve in it, it compel!! a strain that would go natu- find its way here. 
rally from t.he point of departure to the point of resist- On a pair of engines exhibited by the Society S uisse 
ance to pass around a corner in its passage, and, from (Winterthur), I notice the nuts are chamfered 011 both ' 
the weaknees of the frame, deflection. to a certain ex- sides-a plan that looks bad, because the nuts never 
tent, is inevitable. So perfectly has this idea of resist- seem to bed properly, and one cannot see if they do or 
ing strains of metal exactly i n  line with the strains not. If the marks left ,on the cylinder corner faces by 
been carried out by Professor S weet that. he has had the corners of the nuts are considered unsightly, it is 
engines running, I am told, under load without being better to use washers beneath the n uts, and, in fact, 
secured to any foundation, and the movement on the washers look more mechanical than bare n uts any­
flooring was too slight to be of practical moment. The how. 
engine exhi bited is holted to the foundation at the Of the workmanship of the Belgian, French, and 
crank end only, the cylinder end simply lying free i n  S wiss engines, as weu as those of Alsace, one can hardly 
its foundation, but you could n ot tell thi s  from the speak too highly, especially of the first named. The 
running of the Angine. fi ts are close everywhere, the curves t!'ue itfiu wi thout 

The Brown engine is' essentially the same as it was waves, the j oints true an d even. It is all hand fin­
when illustrated in the SCIENTIFIC AMERICAN, and is ished and delightful to the mechanical eye. I very 
the best example of stationary engine having a cam much doubt if such samples of workmanship can be 
motion in the exhibition. found anywhere else, or indeed anything approaching 

The Armington-Sims engine i s  driving the dynamo them. 
for the electrical welding process. It is of the well The finish is also su perb. It is not the bright finish 
known type, having a very ingenious valve motion of the burnisher, but that of the dead smooth file sup­
that is original . The employment of two eccentrics (one plemented by the fi ner and finest grades of elDery 
within the other) for shortening the valve travel to cloth. more worn as the finishing proceeds, u n ti l  the 
regulate the point of cut-off was a new motion when final piece is glazed with a coating of metal. This class 
the Armington-Sims Company brought it out. The of polish shows the correctness of draughtsmen in col­
method of double porting the piston valve was also oring the parts of a drawing that represent wrought 
new, ingenious, and simple. i ron blue. for under polish the iron looks distinct l y  

Many o f  t h e  French and Belgian engines have what and decidedly bl ue. JOSHUA ROSE . 

may be called a double frame, consisting of a part of a - •••.. 
Corliss frame mounted on a separate bed. An idea of Pho&ocraph. of' Lll(h&nlolr Fla.be •• 
the construction may be had by supposing a Corliss In our n umber for August S, we gave illustrations 
bed to be cut off at the end of the crosshead slide and of some remarkable lightning flashes, seen in Iowa, 
bolted to a bed which carries the pillow blocks or ped- and by an inadvertence omitted to state that the orig­
estals for the crank shaft. I cannot see where they inal photographs were taken by Mr. George E. Davis. 
get an equivalent for the increased quantity of iron in of Dubuque. an amateur photographer of skill and ex­
this construction. perience. Mr. Davis states he will be able to furnish 

Throughout the details of construction there ' are a n umber of duplicates of the photographs at a nom­
elements that are anything but pleasing to the eye inal cost. They are among thtt 'finest examples of 
from a mechanical standpoint, or at least from an lightning photos that have come under our notice. 
American , and in many cases an English point of view, The wood engravings of course give l i ttle or no idea 
and the more prominent of these I propose to treat i n  of the vivid and peculiar effects realized in the photo­
a separate letter, giving sketches, so that the reader graph. 
may form his own opinions. 

The employment of several separate ropes running 
in grooves on a flywheel, instead of having a wide lea­
ther belt for the transmission of power from the en­
gine to the shaft, appears to be quite successful, the 
grip of the ropes in their V-shaped grooves (even when 
the driven pulleys are of comparatively small diameter 
in order to increase the shaft revolutions sufficiently 
above that of the engines) being sufficient to render it 
immaterial whether the tensions on the various ropes 
are equal or not. I noticed one flywheel pulley hav­
ing 8 ropes (each about 1,M inch diameter),one of which 
was very slack, having a good deal of belly to it, and I 
made a mark on it and its neighbor, both marks being 
in line, and half an hour afterward I found the marks 
still in line, evidencing that the slack rope had not 
slipped. 

The taper of the connecting rod keys in the French, 
Belgian, and Swiss engines is very much less than is 
usual in either American or English practice, and this 
makes it more difficult to obtain an exact adj ustment 
of the fit of the brasses to the journals. I am well 
aware that the exact oppol\ite is often supposed to be 
the case" but I hold to my opinion nevertheless, and 
will quote the following as bearing me out. 

Some years ago a correspondent of the SCIENTIFIC 

. , . ," 
" IN building a planing m ill, " says C. E. Tompkine, 

author of " The Planing Mill, " "never forget that time 
is money, and have careful and accurate plans made, 
locating each machine exactly wh ere it should be to 
give the least handling of the lumber. Where the 
lumber is to pass from one machine to another, arrange 
the machines so that when it has passed through one 
it is delivered convenient to the other, w ithout carry­
ing. Then, again, take all possible precautions againet 
fire and dust explosions. It is not only the d uty, but 
it is greatly to the advantage, of e very mill  owner to 
in form himself concerning the most effective device to 
secure the safety of his mill, and to al low no niggardli­
ness to prevent his securing the same. " 

The advice above, relative to treating the machinery 
so as to avoid unnecessary handling of the l umber, 
.applies equally well to the locating of machinery for 
other purposes, so as to avoid unnecessary handling 
of the products as much as possible. 

••••• 
IT is said that rats are so (ond of sunflower seeds tnat 

they will, if plenty, flock into the wire cage kind of a 
trap in such quantity as to nearly fill  it. But they 
should be fed awhile on the seed before introducin� 
the trap. 
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AN IMPROVED LENS. 

The accompanying illustration represents a lens in 
which the intensity of light will be equal throughout 
the entire field, and the sharpness of the image uni­
for� , being designed for use both for portraits and 
views, and adapted for telescopic, microscopic, and 

[AUGUST 24. 100,. 
'I.'he Horn Snake ltlyth. AN , IIIPROVED. PISTON ROD PACKING, 

F. F. B.,  of Poplar Mount, Va. , sends the SCIENTIFIC A metallic piston rod .packing, designed more,partic­
AMERICAN a long d escription of a wonderful snake-like ularly for piston rods of steam engines, steam pumps, 
reptile killed by a resident of Greensville Co. , Va. The etc. , is ill ustrated herewith, and has been patented .. .hy 
strange creature is said to have had " a cow's horn tip Mr. F. G. Kellogg, of Hrainerd, Minn. In the cylinder 
to its tail, which contained a sharp sting. " But .after head screws a box with a central aperture for the . pis­
giving the startling description our correspondent ends 
by saying, .. I did not see the snake myself, but got 
these facts from the man who killed it. " . Thus it is 
with all horn snake stories that have come under our 
notice ; they all end in " I was told so. "  

[;r 7\ 
J .. .. . . . \J ···· ····· · · ·T· ·······-O ..... . . .. . . . 1 _ . . . _ . . . . . .  . Large l"ewards have been offered for specimens of a 

I snake with a poisonous sting in its tail, yet notwith­
standing the stories that " the woods is full of 'em," 
not a single individual has yet been captured. 

KROGMANN'S PHOT OGRAPHIC LENS. 

other uses where an achromatic objective is required. 
A patent has been allowed on this invention to Mr. 
Charles H. E. Krogmann, of Nos. 2245 and 2247 Spring 
Grove Aven ue, Cincinnati, O. The figure to the right 
represents a longitudinal section of a photographic 
lens tube constructed according to the inventi on, the 
figure to the left showing a modification, and the bot­
tom figures showing different mountings. In the rear 
of the tube is an achromatic lens formed of a double 
con vex lens, and a meniscus concave lens of flint glass, 
t h e  two lenses being connected together in the usual 
way, and in the front of the tube is a single meniscus 
concave lens of crown glass, a diaphragm being ar­
ranged between the lenses to screen off some of the 
marginal rays. In the modified form of this lens the 
construction is substantially the same, except that the 
front lens is a small single plano-concave lens of crown 
glass, and the diaphragm has a smaller aperture, a 
shorter tube being used with this form. The inventor 
styles this lens an electroscope, claiming that it repre­
sents an electric light battery, in which lenses of dif­
[",rent foo,,;, re.present negative and positive elements 
and · take the place of the two electrodes of the battery, 
the atmosphere serving as conductor. 

• iI • • • 
AN IMPROVED THILL COUPLING JACK. 

The accompanying illustration represents a device to 
facilitate the attachment of the thills to the axle, against 
the tension of the .anti-rattIer spring. It has been pat­
ented by Mr. James M. Smith, of Greenwich, Conn. 
The device consists of a strap·like clamping frame hav­
ing .an adj ustable screw in its rear end, the screw being 
fitted with a loosely attached bearing block, faced with 
suitable material , so as not to mar the paint on the 
surface against which it bear�. This screw adjusts the 
jack to different sizes of work, and when in position its 
b lock bears against the rear side of the axle or clip. 
'fhe operatin g  lever of the jack is fitted to work w ithin 
upturned arms of the clam i1ing frame, with which it is 
connected by a fulcrum bolt capable of adjustment up 
or down in a slot in each of the arms, and resting in 
notches therein, a thumb n ut holding the bolt in posi­
tion as adj usted. The operating lever is  suitably bent 
to provide for its easy mani pulation, and its inner end 
is made chisel-shaped where it bears against the thill 
when the jack is applied to compress the rubber and 
spring by pressing upward on .the outer end of the 
lever. This brings the joint hole of the thiIl in line 
with th e joint  hole of the couplin g for the insertion or 
removal of the pin. A single movement of the lever 

SMITH' S THILL COUPLING JACK. 

serves to keep the jack to its hold without the necessity 
of a contin ued pull of the lever, which automatically 
locks itself and holds the thiIl  in position for inserting 
or removing the coupling pin. 

• I • • __ 
THE principal medical periodicals of the ",orId are 

about 266 in nu mber, of wh ich 174 are published in 
the United States and 92 in all other couutries; 

Specimens of the red-spotted black snake, Farancia 

abacul'a of Holbrook, and of the Abastor erythrogram­
mus of Daudin, have been taken in North and South 
Carolina, labeled " horn snakes, very poisonous, " and 
sent to museums and collectors in the North. That 
the tails of these serpents do end in a horny tip is per­
fectly true, yet I need not add, they contain no sting 
nor venom apparatus of any descriptioD, and the ser­
pents are harmless in every way. The sting-tailed 
horn snake is a myth. 

The little black snake described by F. F. B. is the 
ring-necked snake, Diadophis punctatus. It is com­
mon in many localities from Maine to Florida. 

C. 1!'EW SEISS. 
.. I • •  '. 

AN IMPROVED SAFETY HARNESS. 

An attachment specially designed for single harness, 
to serve for the subjection of vicious horses and for 
the breaking of colts to work in harness, is illustrated 
herewith, and has been patented by Mr. Robert M. 
Reid, of Ann Arbor, Mich. A rod having at each 
end a T is passed through the harness back strap and 
over the rump of the horse. On each T hooks the end 

REID'S SAFETY HARNESS FOR VICIOUS HORSES. 

of a link having a laterally extending part, in which 
is buckled ,a strap connected at its lower end with a 
link by means of which a clip is suspended. This clip 
is shown in the middle figure at the top in the illustra­
tion, the mod� of its attachment being shown in .the 
side views. The clip has a bottom plate, to bear on the 
under side of one of the 'shafts, and on its upper side 
is a metallic band adapted to pass over any sized 
shaft, and be held in engagement therewith by a screw 
nut. the lower end of the band being formed into a 
threaded bolt, and passing through II. slot in the bot­
tom plate of the clip . .  The link by which the clip is 
connected with the leather-covered rod acting as the 

rump strap of the breeching may be readily 
attached or detached, and on the hooking of 
the link, the clip having bllen fastened to the 
shaft and the straps adj usted as desired, the 
animal is prevented from kicking, as any up­
ward motion of the hind feet would necessitate 
the l ifting of the shafts and part of tbe vehicle . 

. . . .  .. 
How the EnctU.h Enconracte StealDer Line •• 

Measrs. Anderson. the managers of the Orient 
line of steamers to Australia, have entered 
into a contract with the Canadian govern­
ment to provide a weekly service of express 
steamers between England and Canada. The 
subsidy is $500,000 yearly, and the steamers are 
guaranteed to be of 19 knots speed and to com-
plete the passage within six days. They will 
sail from London for Cherbourg, making Ply­

mouth the final port ol call before steaming away for 
Montreal or Halifax. The steaming time will be taken 
from or arriving at Plymouth, which will Qe the first 
and final port of call. It will be fully twelve months 
before the arrangements are sufficiently complete to 
permit of the service being started. It is stated that 
this route has been started in conjunction with the 
Oanadian Pacific Railway. 

KELLOGG' S PIST�N ROD PACKING. 

ton rod, the outer end of the box having an enlarged 
central opening on wh ich screws a head having on its 
upper end a cup in which to place the lubricant. Th'e 
bottom of the box: is" concave, and into it fits a ring 
with an upwardly extending annular flange fitting 
closely against the piston rod, a coil spring resting on 
the ring and carrying at its upper end a flanged ring 
pressing against the under side of one of a series of 
packing rings fitting into a conical aperture in the 
outer head. The small end of this aperture is of the 
same diameter as the piston rod and opens into the oil 
cup. The packing rings, as shown in the small view, 
have their peripheries inclined to correspond with the 
conical opening, and they are made in sections, the 
several rings being arranged one above the other so as 
to break j oints. 

• I . ' .  
V.ei·ul, lC Trne. 

Some one has made the discovery, or rather makes 
the assertion, that a fly al ways walks upward. Put a 
fly on a window, and up h e  goes toward the top ; he 
can't be made to walk downward. So an inventor has 
mad e a screen d ivided in half. 'I'he upper part laps 
over the lower, w ith an inch space between. Well, as 
soon as a fly lights on the screen, he proceeds to travel 
upward, and thus walks straight out doors. By this 
means, a room can be quickly cleared of flies. 

• I e ,  .. 
AN IMPROVED HEN COOP. 

A hen coop and run-way especiaUy designed to facili­
tate the breeding of young chickens has been patented 
by Mr. E. Butterick, of No. 406 Franklin Ave. , Brook­
lyn, N. Y., and is illustrated herewith.  The main or 
covered portion of the coop has a slatted front and 
rear flap door for the admission of the hen, the run­
w�y at the front having its sides at their inner ends 
overlap'ping the sides of the coop, so that the run-way 
and coop may be set at different inclinations without 
causing an open j oint between them. 'fhe run-way 
has a vertically swinging door to incline against the 
front of the coop, and prevent rain from d riving 
through its slatted part, while also facilitating the feed­
ing of the chicks. The bottom of the coop has remo�­
able boards, whereby more or less of the ground rhay 
be exposed. With this coop and run-way, the hen may 
be kept in place while the ch icks are allowed the bene­
fit of sun and exercise inside the run-way, which .also 
protects them from hawks, cats, etc. The run-way 

.-==---� =- - �_ - ''''' 0 
��\�� � 

BUTTERICK'S HEN COOP. 

may be readily removed from the coop. allowing the 
little chicks the desired liberty, and one hen will with 
this COOp and run-way take care of a number of broods. 

• • •• •  
h i  the patent suit o f  A .  L .  Ide & Son against the BaH 

Engine Company, of Erie, Penn.,  for infrin"geytte.nt Of 
use of dasb pot in flywheel governor, Judge Blodgett, 
of Chicago, on July 22 handed down his opinion jn 
fa.vor of the Ball Oompapy. 
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THE SCIENTIFIC LANTERN.* about 2 inches, measured from the plane face of the outer half of the condenser is raised into a horizontal 
position, and a triangular casing containing a mirror 
is placed u nderneath it. The attachment is provided 
with short studs, which enter the front of the lantern 
and the hinged plate, and hold it in position. The re­
flecting prism (Fig. 5), or a plane mirror, is placed over 
the object to direct the ligh t  to the screen. 

In lantern projection, as in all other scientific work, rear lens. 
:the best results can be obtained only by employing the Prof. A. K. Eaton, of Brooklyn, has devised a con­
best means. While a cheap lantern may have consid- ! denser in which the inner lens is a menisclis and · the 
erable utility, it cannot fully satisfy modern require-

I 
outer and larger ones are .crossed lenses. It is used in 

ments in the liue of scientific projection. In Fig. 1 many scientific lan terns and is very effective. 
is illustrated a lantern which is adapted .to all kinds The outer or movable lens cell projects beyond the 
of projection, and which m ay be readily shifted from hinged plate, and receives a split ring provided with a 
one kind of work to another. It is provid ed with an shallow internal groove, which fits over a corresponding 
oxyhydrogen burner and with an electric lamp, either circumferential rib on the lens cell. This split ring has a 
of which may be used at pleasure. It may be very tangent screw for drawing it together, so as to cause it 

The im provements in the lan tern and the attach­
ments thus described are the result of a long experience 
with 1anterns of various kinds. It is believed that it 
fulfills most requirements. It can readily be adapted 

Fig. 2.-MICROSCOPE ATTACHMENT. 

Fig. S.-LANTERN POLARISCOPE. 

quickly arrangAd as a vertical lantern, and all of the 
attachments are constructed so that they may be placed 
at once in the position of use without the necessity of 
alignmen t and adj ustment in each case. 

The frame of the lantern consists of cast iron end 
pieces h aving rectangular legs attached to the base. 
To the sheet iron top ill attached a tall chimney, hav­
ing a cowl at the u pper end for confining the light. 
Opposite sides of the u pper portion of the frame are 
provided with hinged sheet iron doors. The lo wer part 
of the lantern frame is provided with hinged removable 
doors, which may be used to close in the light. 

The front is furnished with a plate hinged to swing 
in a yertlcal plane, and provided with a cell for con­
taining the outer lens of the condenser. The axis 
of this lens cell coincides with that of a similar cell 
supported by the front end piece of the frame and con­
taining the inner lenses of the condenser. The inner 
lens of the condenser is a plano-convex 4 inches in dia­
meter and of 8 inch focus, arranged with its plane side 
toward the light.  The two outer lenses are plano-con-

Fig_ 7.-ARRANGEMENT OF ELECTRIC CANDLE 
FOR LAN TERN USE. 

vex, · 5  inches in · diameter and 8 inches focus, arranged 
witb tpe eonvex faces adj<?ining. The distance between 
the ·lenses is % - inch.  The combined focal length is 

• From " Experimental Science,'; by Ge.o. :M:. Hopkins. In pre.ell • . :M:nni:l 
& Co., publishers, New York. 

to clamp the lens cell. It is al80 fur­
nished with an ear, into which is 
screwed a bar parallel with the axis 
o( the lens cell. To this bar are fitted 
the slide support, the supports oC the 
projecting lenses, the apparatus for 
microscopic projection, the polari· 
scope, the adjustable table for holding 
tanks, pieces of apparatus, etc. 

As represented in Fig. 1, the lantern 
is arrangt'ld for the projection of pic­
tures, diagrams, and such pieces of ap­
paratus as will go in the place of an 
ordinary lantern slide. The objective 
is a one-quarter portrait lens of good 
qual ity. For the support of tanks and 
other vessels for projection, the table 
shown in Fig. 2 is used in place of the 
slide holder. 

The attachments shown in Fig. 2 are 
employed for the projection of micro­
scopic objf'cts. The engraving shows 
the polariscope in place ; but this may 
be removed by simply taking the. short 
tubes which contain the prisms of 
the polarizer and analyzer out of the 
sleeves, g, f. The stage i s  arranged so 
that it may be revolved either with 
or independently of the polarizer, and 
the latter may be revolved independ­
ently of the stage. The objectives 
are supported by a movable plate, 
which swings so as to bring either of 
the objectives into the position of use. 
A small conically-pointed spring bolt 
lock s the plate in either of its ' three 
positions. When it is desired to use 
a larger obj ective, the plate may be 
'swung below the supporting bar, when 
the objective may be inserted in the 

sleeve, f. This arrangement admits Of applying a sys­
tem of lenses for wide-angled crystals. 

Fig_ 5. Fig. 4. 
APPLICATION OF THE 90 DEGREE PRISM. 

to all the uses for wh ich a scientific l an tern is re­
q uired. 

To prevent the escape of stray l i ght a wire frame is 
attached to the body of the lantern, so as to su pport a 
black cloth canopy, which covers the entire front of 
the lantern and extends downward below the support 
bar. It is provided with an aperture �n front for the 
passage of the projected beam. In addition to this 
protection, the larger objectives may be provided with 
disks Eke that shown in Fig. 2. These precautions in 
regard to the escspe of  light are particularly necessary 
in microscopic and polariscopic projection, which re­
quire a thoroughly darkened room. In the projection 
of plain microscopic objects, it is found advantageous 
to place a plano-convex lens of three-fourths inch focus 
behind the stage. 

An analyzer, formed of a series of t.hree glass plates, 

Fig. 6.-COURSE OF THE RAYS THROUGH 
THE ERECTING PRISM. 

In the projection of microscopic or polariscopic and arranged to show both tran smitted and reflected 
objects it is advisable to always interpose the alum beams, is desirable. By a  second reflection of the re­
cell or water tank, h, between the condenser and the flected .beam it may be combined with the transmitted Nicol prism or the object, to intercept the heat, and beam, sbowing that the reunion of the complemen tary 
thus prevent inj ury to the prism or object. colored beams prod uces .white light. 

The table, i, which supports the tank, h, is made ad- �n .Figs. 4 and 5 are shown two applications of the 90° 
j ustable as to height to accommodate different objects prism. In Fig. 4 it is shown in position for erecting 
or pieces of apparatus. In front of the microscope at- the image prod uced by the lan tern. '.rhe course of the 
tachment is supported a centrally apertured disk, rays is clearly indi catEld in Fig. 6. 
which prevents stray light from reaching the screen. The totally reflecting prism, when used to render the 

The sleeve that supports the objective holder and the beam -hj)rizontal in a vertical lantern, is arranged as 
sleeve, f, slides on the tube, a, fitted to the support shown in Fig. 5 ;  i. e. , with one of its faces at right 
bar, aud is provided with a pinion which meshes into 
the rack on the tube, a. By means oC this pinion the 
obJective>', together with the sleeve, f, are moved out 
or in for focusing. 

In Fig. 3 is repres'3nted a polariscope for l arge ob­
jects, which is constructed according to the plan of 
Delezenne, but modified by the writer so as to u tilize a 
right-angled totally reflecting prism, s uch as is used 
for presenting objects right side up on the screen ; 
also for throwing the beam horizontally from the ver­
tical attachment, as will be described later on. 

The black glass polarizing mirror, d, - is arranged at 
the polarizing angle in the path of the cone of light 
proceeding from the condenser. Below the mirror, d, 
is supported the right-anglt'd prism with its reflecting 
side parallel with the mirror, d. The beam of l igh t 
thrown downward by the black glass is thrown forward 
by the prism. A revol u ble stage, c, and a tube, d, con­
taining an objective and analyzing prism, are sup­
ported with their axes coincident with that of the 
light beam proceeding from the prism:'e. Focusing is 
effected as in the other case. This arrangement i s  par­
ticularly adapted to the proiection of designs in selenite 
or mica, mica cones, semi-cylinders, and specimens of 
strained glass. 

There is an inappreciable loss resulting from the 
angle formed by the 90° sides of the pri8m with the in­
cident and emergent beams. The polarizer works very 
perfectly, and costs only a small fraction of the amount 
required to purchase a Nicol prism of the same capacity_ 
It cannot, of course, be revolved ; but the object and 
the analyzer can be turned, which is sufficient. Very 
good results can be secured by employing a plane mir­
Tor in place of the reflecting prism. The bar which 
projects from the front of the lantern is made in two 
sections, connected by a close.fitting bayonet joint; 

. For such object!j as mnst lie in a horizontal position 
when projected, the hinged plat'3 which supports the 

Fig. I .-SCIENTIFIC LANTERN. 

angles to the beam, · and with its reSecting face at ail. 
ang:le bf 45° with the beam , or approximately so; .. 

Probably' the most desirable source of light for all 
pnrposes is the oxyhydrogen or calcium light. The 
burner shown in Fig. 1 is an excellent one. It is pro. 

© 1889 SCIENTIFIC AMERICAN, INC



1 16 

vided with a platinum-tipped j et and is arranged for 
every adjustment. The lime cylinder can be revolved 
and raised or lowered. The j et may be adj usted rela­
tively to the lime so as to secure the best results. As 
the gases are mixed inside the burner, they should be 
taken from tanks or cylinders in which considerable 
pressure is maintained. Gas bags are unsafe when 
used in connection with a burner of this kind. 

In the electric lamp shown in Fig. 7, a J ablochkotf 
candle is employed. It is su perior to the calcium light, 
and gives very little trouble when an alternating cur­
rent is available. The carbons being presented end on 
to the object yield nearly all their light in one direc­
tion, so that the loss of ligh t is less than in the case of 
the ordinary arc lamp. The candle is coincident with 
the prolongation of the axis of a helix supported near 
the lum inous point. The current that supplies the 
candle passes through the helix. In consequence of 
this the arc is drawn to the end of the candle in oppo­
sition to its tendency to follow the carbon rods. The 
candle can be moved forward as it is consumed by 
grasping the insulating handle at the rear end. Elec­
trical contact is established with the rods by two cop­
per springs oontained in the revoluble support of the 
candle. When a direct current is used, a quick-acting 
current-reversing switch is required, as in this case the 
current must be reversed freq uently to cause the car­
bons to b urn evenly. 

.. . . . . 
DIe_phi. A rle.lan Well •• 

We have heretofore given a somewhat succinct ac­
count of the discovery of artesian wells in this city. 
We have also given the analysis of the water. by Dr. 
Charles Smart, Major and Surgeon U. S. Army, Wash­
i n gton , D. C. ; Prof. J. W. Mallett. of the University of 
Virginia ; Prof. E .  H .  Bailey, of the Chemical Labora­
tory of the University of Kansas, all a,I.testing its 
relllarkable purity. The city of Memphis has been 
enjoying this water now for nearly one year, using 
from eight to ten million gallons daily, and there are 
no signs of exhaustion of the wells. The increased 
demands, however, of a rapidly growing city have 
ren�ered it necessary to largely increase the pumping 
capacity, and in view of this the water company is 
plaeing an entirely new plant. 

The pum (! house being constructed will be 75 by 170 
feet in dimensions, having two smokestacks of solid 
masonry, each 13 feet in diameter at the base, 9 feet at 
the top, and 125 in height. The pumps will set in a 
dry well, 45 feet deep and 38 feet in diameter, taki ng 
water from a well 10 feet in diameter, i nto whic.h the 
mains from all the wells will discharge the water to be 
distributed by the pumps to the great standpipe on 
Shelby Street and throughout the city. The stand­
pipe on Shelby Street is a grand piece of work, and 
constitutes one of the features of the artesian water 
plant. It has been con8tmcted of steel plates l� inches 
thick and having a diameter of 20 feet, and stands 
160 feet above the level of the street. It will contain 
over 500,000 gallons of water. 

Two tunnels are being constructed 80 feet below the 
level of the streets. The shaft leading to these is navi­
gated by a steam elevator, and the tunnels are tra­
versed by a narrow railway track, over whtch the 
visitor may tra vel. The tunnels are 5 feet in diameter, 
and cased in brick laid in cement, and will be, when 
completed, about 3, 000 feet long. The water is con­
veyed from the wells by means of laterals to these tun­
nels, and by them is carried to the pumping station. 

The company is now putting in position, on a foun­
dation that alone cost $30,000, three of the Worthing­
ton compound condensing high duty engines.-Ml'Cl. 
Monthly. 

----------__ .� . •• �I�.------------

A_erlean Railway Dla.ler Meebanle.' A •• oetallo n. 

A list of committees has been appointed by Presi­
dent Briggs, of this assOCiation, to collect information 
and present reports to the next convention of the 
body on the following topics-the name given in con­
nection with each subject being that of the chai�man 
of the committee on that branch of inquiry : 

Exhaust pipes, nozzles and steam passages ; best 
form and size in proportion to cylinders, C. F. Thomas. 
Compound locomoth'es ; their efficiency as compared 
with simple engInes, J. Davis Barnett. Testing lab­
oratories. chemical and mechanical, Philip Wallis. 
Efficiency of the link as compared with other valve 
motions, James M. Boon. Advantages and disad van­
tages of fire box above the frames, Fred B. Griffith. 
Relative value of steel and iron axles, John Mackenzie. 
Brick arches in locomotive fire boxes, T. W. Gentry. 
'r he best means and the economy of preserving loco­
I l l otive tanks frOID corrosion, W. J. Robertson. Puri­
fication or softening of feed water, W. T. Small .  The 
best form and size of axles for heavy tenders, W. Swan­
ston. The present status of the .. automatic car 
eoupler question, " and whether the association can 
i ndorse the action of the Master Car Builders' Associa­
tion in recommending the vertical plane type as a 
standard. from a mecha nical standpoint, John Hickey. 
. The rooms of the ll.880ciatioll are at No. 140 Nassau 
.�reet, New York City, Angus Sinclair secretary. 

i'titutifi t !mtri tlltl. [AUGUST 24, 1889. 
Frederlek. :I. Sey_our. contain records of his patents &mounting to over a 

An account of the recent death of the metallurgist hundred. 
Frederick J. Seymour, at Findlay, Ohio, coupled with For a number of years his laboratory experiments 
the 1Jtatement that with him perished a secret for -had been very extensive. His attention early called to 
making aluminum, has been going the rounds of the aluminum, he devoted several years to the subject of 
press, and although containing many erroneous state- I itll reduction. It is well known that this metal, while 
ments, has awakened widespread interest, particularly the most cOl;Ilmon on the surface of the globe, is one of 
as at present the production of this wonderful metal is the most difficult to reduce. Success meant fame and 
absorbing a great deal of attention from scientific men, fortune to the fortunate inventor. The Patent Office 
and as through the discoveries of quite recent times the records bear to-day sixteen American and six foreign 
cost of aluminum is being so constantly reduced as to patents granted to Mr. Seymour on this process of 
rapidly bring it- within the reach of usage for industrial aluminum. His experiments early became known, and 
p urposes. In 1854 aluminum was rated at $15 per his repu tation as a metallurgist wa� such that capi­
ounce. It is now sold for less than $5 per pound. It tal was attracted, and a large stock company of $2, 000, ­

must needs be brought far within the dollar mark be- 000 capital, called the American Aluminum Company, 
fore it can obtain general use. was formed before his experiments were complete. In 

The late Frederick J. Seymour was probably one of the hands of speculators, the stock was somewhat dis­
the best practical metallurgists in the country, as well tributed, every development made being used ·to give 
as an inventor and a mechanical engineer of attain- it a new boom. Owing to the advantages of natural 
ment. It is very little known that the Seymour fam- gas, the laboratory was located at Findlay, Ohio. As 
i1y, which has produced so many distinguished men for step by step Mr. Seymour met success in his work, it 
this country, numbering among them Horatio Sey- was covered by patents. However, during the past 
mour, of New York, and a n umber of noted men in year, he was much hampered by sickness and irritated 
Connecticut and elsewhere as governors, j udges, di- by having been placed in a false position by boomers 
vines, and statesmen, are the descendants of Richard and other causes, and while death found him with his  
Seymour, who came to the colonies somewhat late in process incomplete, it  was com plete as far as it went, 
their history, and who was one of the younger sons of and though he doubtless carried into his grave much 
the noble Seymour family, whose el!tatell and castle are knowledge of its future development, the wild sto­
at Berry-Pomeroy, in Devonshire, England, and who ries so generally circulated in the papers through­
trace their ancestry direct to the Duke of Somerset, out the country about high picket fences, the 
Edward Seymour, the Lord Protector of England un- exclusion of workmen at a critical point, etc. , have no 
der the reign of Edward the Sixth. Jane Seymour, foundation in fact, except the ordinary precautions to 
wife of Henry the Eighth, was of the same family. Be- preserve information before being patented ; and while, 
yond this the family origin goes back to the time of as before stated , except in the fact that dou btless a 
the Roman conquest, when the name was St. Maur. great deal of information as to the completion of his 
The -Bible of Richard Seymour, first to come to this process went down to the grave with him, yet it is said 
country, bearing on its cover the well known family that among his papers, now in the hands of his execu­
coat of arms, is now in the museum of the Connecticut tor and son, Mr. Frederick H. Seymour, of Detroit, 
Historical Society at Hartford, Conn. Mich . ,  is a complete record of the uncompleted part of 

The subject of this llketch, Frederick Julius Seymour, his process. The present American Aluminum Com­
was one of his descendants. He was born at Farring- pany will be wound up. What the future will be can­
ton, Conn. , October 14, 1824, receiving as good a com- not be told now. 
mon school education as was to be obtained at that In the SCIENTIFIC AMERICAN SUPPLEMENT for this 
time. In early manhood, after his marriage with Floren- week we give a paper hitherto unpu blished, writ­
tine Migeon, the daughter of a French gentlemau who ten by the inventor himself a short time before his 
calpe to this country with Lafayette, and by whom he death, and containing a full description of his process. 
leaves oDe son and two daughters, he was placed in Mr. Seymour's processes were such a new departure 
charge of one of the rolling m ills of the Waterbury in metallurgy as to excite incredulity among metalll1r­
Brass Company, at Waterbury, Conn. The production gists, and his developments have upset many theories 
of sheet brass was comparatively in its infancy then. heretofore held concerning alu minum. and some of his 
Mr. Seymour tilled the position 'with credit "and faith- claims for his patents appeared so irrational to the ex­
fulness for ten yearl'l, and during this period a genius perts of the Patent Office that they made a special visit 
developed in later l ife led him by study and applica- to the laboratory at Findlay to veri fy them before al­
tion to lay the foundation of a wide knowledge of met- lowing them, and were then convinced of their truth. 
als that made him a scientific authority in the working 
of brass. copper, and zinc, and their alloys, as well as 
the machinery for their development i nto commer­
cial . uses. He was the inventor of many machines 
for working these metals and the origin ator of 
nu merous processes, improvements in mixtures, and 
alloys. 

On the breaking out of the war, as first lieutenant 
Co� 0, 14th Regi ment Connecticut Volunteers, h e  was 
among the first to respond to the call for volunteers. 
He participated in the Peninsular campaign, and was 
promoted captain for gallantry at Antietam. Shortly 
after he was honorably discharged, h is heal th having 
be"n nearly wrecked by exposure. Returning, he or­
ganized and as president he managed for a n umber of 
years the Seymour Manufacturing Company, now the 
Turner & Seymour Man ufacturing Company, of Tor­
rington, Conn. , and Chambers Street, New York, 
m�ufacturers of inetal goods. He was later interested 
with Hon. L. W. Coe, his brother-in-law, in starting the 
Coe Brass Co. , of Torrington, Conn. , now the most ex­
tensive brass rolling mills in the world-a company 
which bas supplied E uropean govern ments with mil­
lions of tons of high grade metal for cartridges. Mr. 
Seymour was also one of the organizers and for a time 
president of the Union Hardware Company, of Tor­
rington, Conn . •  and was connected with various other 
enterprises, to all of which his inventive genius and 
knowledge of m etals contributed to their success. Mr. 
S�ymour was a..lso the constructing engineer of several 
brass and copper rol ling mills, and it would req uire a 
volume to chronicle all the results of his busy and rest­
less life. 

Two things elementary in his complex character 
barred him from becoming a famous man. With a 
brilliant mind, inventive geniull, and amtte j udgment, 
he lacked commercial instinct. Generous to a fault, he 
gave away his ideas as freely as his money-ali ke care­
less of fame. The wild scramble for gain going on 
around him in the world was to him a mystery and an 
unsolved problem to his dying day. Possessed of in­
tense energy and application, so rich was bis mind in 
ideas that, like a child goi ng from fiower td'_ fiower in 
the fields, he sometimes failed to complete one idea be­
fore the attractiveness of another seized his attention. 
Careless of pecuniary reward, careless of credit for 
what he accomplished, his life might be summed up in 
a very few words, did not every hard ware store contain 
some mark of his inv�ntive skill -and the Patent Office 

.. . . . .. 
New Arm. and Po wder. 

" After long expectation, "  says Captain Studor, in 
the Allge meine Schweize1'isch Militm·zeitung. .. there 
has appeared a useful type arm. the introduction of 
which will be welcomed by those who hurried us into 
arming. But first a word on the commission of arms. 
Why is there here the universally forbidden copper 
covering to the bullet ? Not copper, but steel and nic­
kel is  the proper mate rial for this covering or jacket. 
In the cylinder four rounds are better than three. The 
shell might be smaller ; and in the magazi ne, would not 
six shots be sufficient in time of war ? A round dozen 
is  too much, according to our idea. And why is the 
magazine encumbered with the packet loading ? It will  
bring no ad vantage, but only confusion. - The progress 
has been great in the development of smokeless powder 
and in the control of the pressu re in the bore. In 
proof, we give the following surprising results com­
Illunicated from reliable sources, but, nevertheless, not 
official : 

" Caliber, 7'5 mm. (0 '295 in . ) ;  weight of shot, 1 3 · 1  gr. 
nickel steel . .  mantel," shot un greased ; charge, 2 ·4 
gr. ; volume of the shell = 3 '3 cm.B ;  velocity, V 25 = 6l1i 
10. (2, 018 ft. per second) ; maximum pressure, only 1 , 300 
atmospheres. For a slllall arm this is almost too much ;  
b u t  what a magnificent prospect for artillery with such 
a powder I For the manufacture of collodion, or �un 
cotton, we still,  alas I have to go to a foreign country. 
They are afraid of the cost of going thoroughly into 
the matter. Now, however, it is worth while, as 
quickly a!,! possible and at any price, to stand on our 
own feet. Let us not economize in the wrong place. 
Of our neighbors, France is naturally ahead of all, yet 
the German kingdom is strongly placed, than ks to it.s 
intelligent private industries ; from it has come salva­
tion, now for powder,- as earlier for arms, shot, and 
armor. The stimulus of private enterprise does more 
for progress than all state commission. " 

.. . . . . 
8 5  Dllles In 8. Dllnule •• 

The N ew York delegation of the Ancient Order of 
Foresters lately arrived at Minneapolis to attend the 
National Convention there. They traveled in a special 
train, and on one part 01 the jouml'y made the_ re­
markable speed of 85 miles in 82 minutes or at the rate 
of over 62 miles per hour. 
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The · Training of' Teaehel'll. 

At no time has there been a livelier interest among 
educators in this country concerning the adequate 
training of teachers for public school work than at 
present. In considering educational questions the com­
parative method is al ways profitable, and in this con­
nection a very brief description of the fitting schools of 
Germany as obsel'ved by the late Matthew Arnold dur­
ing his th ird o fficial investigatiol'l of public school work 
on the Continent for the English government may be 
helpful. 

The pre-eminence of school instruction in Prussia for 
the last half century renders h is report u n usually sug­
gestive. One of the four points he was instructed to 
observe during his investigation was the status, train­
ing, and pensioning of teachers ; and as a type of the 
training recei ved, the course of a fitting or normal 
school in Saxon y  is described. The training course 
lasts six and may requi re seven years. As the govern­
ment (free) schools are not above what corresponds 
nearly t.o our grammar grad.>., the course incl udes an 
academic as well as professional course. To the train­
ing school is attached a practicing school. In this 
school the studen ts see and learn the practice of teach­
ing. Their own instruction they receive in small 
classes which may not have more than twenty-five 
scholars. 

Their hours in class m ay not exceed thirty-six a week, 
not counting the time given to m usic. The matters of 
instruction are religion, German language and litera­
ture, LatilJ ,  geogra phy, history, natural science, both 
descriptive aud t heoretical ; arithmetic, geometry, 
pedagogy, including psychology and logic, m u sic, writ­
ing, drawing, and gymnastics. All of these are obliga­
tory ; but. after the first year, students of proved in­
capacity for music are no longer taught it. One-third 
of the teaching staff of the training school may be dis­
tinguished elementary teachers without university, the 
remaining two·thirds being uni versity graduates, but 
this proportion is  never to be exceeded. There are 
half-yearl y exam inations. The six years may be 
lengthened by one year for a student who is deemed 
not ripe for the leaving examination, which comes at 
the end of the course. At the end of the course the 
IItudent undergoes examination for office. The exami­
nation is both written and oral, and turns upon the 
work of the student's course in the training school. If 
the student passes, he receives a certificate of ripeness 
and is now qualified to serve as assistant in a public 

c 'llOPular school, or as a private teacher where his work 
has not to go beyond the limits of popular school in­
struction (grammar grade). A fter two years of service 
as assistant, the teacher returns to the training school 
and presents himself for the examination for " defini­
tive posting." This examination is also both written 
and oral. Mr. Arnold attended such an examination 
and heard candidates exami ned in religion, music, Ger­
man language and literature, the history of education 
and pedagogy, psychology, logic, and school law. In 
general, Mr. Arnold rem arks that instruction is better 
in foreign schools, because the schools are better organ­
ized and the teachers be tter trained. 

Only such teachers are eligible to positions as pos­
seils certificates of graduation from an,  authorized 
training school. One can but observe the adequate 
provision for successful trai ning and note in compari-
80n the need of sim ilar regulations in our own State 
schools-namely, a uniform, good standard of acadelllic 
study to precede the training course, tpe high quality 
of tb'l training staff, the two ' 

years' course of strictly profes­
sional study - theoretical and 
pract\cal, although open to the 
chal ge of bein g  im practicable 
with us. If thoroughness and 
completeness in the training of 
teachers are desired, one can 
hardly forbear the suggestion 
that two or three, at lllOSt, of 
the most advantageously located 
of our normal schools could, with 
greater economy and efficiency, 
be made to accom modate and 
prepare for teachers the 1, 000 
students in attendance at the 
five institutions. The amount 
usually ap propriated to the fi ve, 
if divided among the th ree, '�' � , would or could be made at once 
to greatly increase their efficien-
cy of equipment, while in time 
hi�her standards, superior faCilities, and satisfactory 
results wo�la bring credit to the State.-Springfield, Mass.,  Unwn_ 

4 . e . ..  
THE city of Brooklyn can p robably boast of having 

the largest bread bakery in the world. Seventy thou­
sand loayes a day it usually turns out, requiring three 
.hlludred barrels of flour. Three hundred and fifty 
J)!M'@Ons are employed in the bakery, and for dt'livering 
the. bread in New York, Brooklyn, and adjacent places, 
OVer one. hundred wagons, cODstrocted for the purpose, 
are in constant use. 

"titutifi t !tutritJu. 
AN IIIPROVEn STEEL BELT LACING. ders of 43 in.,  68 in. , and 1 10 in. in diameter, and they 

A recently patented lacing for leather driving belts have been constructed to rlevelop 17�OOO horse pow.�. 
for machinery is shown in the accompanying ilIustra- The pistons have a 5 ft. stroke, and the machinery, ' ili" 
tion, one of the views showing the laci ng placed in po- accordance with Adlll iraity requirelllents, has all been 
sition upon a belt to be joined, and the other represent- placed below the water Jine. The boilers are twelve in 
ing the finished joint after the spurs have been driven number. Some are 12 ft. and some 12 ft. 6 in. ill dia­
through aud cli nched. 'rhis fastener is made of steel, meter and 17 ft. long, with six furnaces in each , and a 
and is designed to afford a smooth and elastic joint, as grate area of 1,163 ft. The furnaces are fen with forced 
well as one of great strength. It is easily and quickly air to a moderate extent above the fuel and undel' 
applied, without any special tools, the spurs being the grate, and the boilers are designed to work up to 
driven through upon a soft piece of wood, after the 180 lb. The initial pressu re in the intermediate cylin­
ends of the . . �elt to be j Qined have been brought evenly del' is 80 lb. ,  and in the low about 16 lb. , with a' vacuum 
together. The smooth side of the joint i s  then laid of 27 in.  The full pressure was not reached during the 
upon the pulley, or any convenient piece of iron, and experimental cruise. 

the points cl iuch- The propellers. which are 21 ft. 6 in. diameter, with 
ed. These lacings a pitch of 28 ft. 6 in. and a superficial area of 128 ft. ,  
are furnished in form a subject o f  special interest in this s h i p  on ac­
lengths varying count of the unusual manner in which they are placed. 
from one to th ree They overlap each ot.her to the extent of 5 ft. 6 in. , or, 
inches, by qnarter in other words, they each extend over the center line 2 
inches, t w o  0 l' ft. 9 in .  The centers of their axles are 16 ft. apart, and 

� ..... ,more lacings be- the port side propeller is 6 ft. forward of the starboard, 
... �..s:-"" ing used for belts measuring from boss to boss. The port propeller is a 

wider than three left-handed screw, and the starboard a right-handed. 
inches. They will Thus both work away from the ship, and the port pro­
u n  d 0 u b t e d  I y peller working in the loose water of the after screw 
prove a great con- makes two revolutions a minute more than its twin. 
venience about a The propeller shafts are 199 ft.  and 205 ft.  long respec­
machine shop or ti vely, and are entirely incased to the boss of the screw. 
factory, and save The hull is very muc� cut away under the stern, and a 

-.., much of the time large space has been cut iu the frames to ad mit of the 
h e r  et 0 f o r  e ex- Illassiv,e casting that carries the screw shafts. The stern 
pended in lacing post is connected with the ruduer post by a bar on the 
belts by the ordi- line of the keel in the ordinary way, the scheme of 
nary way. This allowing the rudder to be suspended without su pport 

THE BRIST OL STEEL BELT LACING. belt fastening was below having been abandoned as dangerous. 
devised by Prof. The vessel herself is 582 feet long-the longest s h i p 

W. H. Bristol , of the Stevens Institute of Tech ilOlogy, afloat-57 feet 6 inches broad, 39 feet 4 inches ueep, 
after a course of experiments to determine the best rei- I and has a gross tonnage of 9,685 tons. She has a cu t­
ation between the width of the spurs and the spaces ter stem, and, relying wholly on her two sets of engines, 
between them, and some of the fasteners · have been the masts are little more than three bare poles without 
in use i n  work calculated to test their efficiency for the yards. Thirty feet up the foremast is  a sort of crow's 
past five months. They are made by the Bristol Manu- nest for the lookout. Accommodation is provided for 
facturing Co. , Waterbury, Conn. ,  or 132 Nassau Street, 300 first class, 150 second, and 750 steerage passengers. 
room 56, New York City. She haf> -a promenade deck 245 feet long, with a clear 

. . . , . 

THE WHITE STAB LINER TEUTONIC. 
The new steamship Teutonic, of the White Star line. 

is the first merchant . vessel built to comply with the 
conditions of an Admiralty subsidy. She took part 
in the recent review of the fleet at Spithead, when 
she Was fitted with four of her complement of twelve 
5 inch guns. The guns are to be placed six on either 
side upon the promenade deck; those in position at the 
review were fixed at the extremities of the ship. 

The vessel has been built by Messrs. Harland & 

Wolff for Messrs. Ismay, I mrie & Co. , and, according 
to the London Engineer, may be regarded as abso­
lutely the safest ship afloat. She is fltted with twin 
screws; and the whole of the machinery, engines, 
boilers, and coal for working either screw independ­
ent completely from its neighbor by a fore and aft 
bulkhead, which extends from the after end of the en­
gine room to the forward end of the foremost coal 
bunker, and, in fact, intersects the six largest of the 
twelve watertight compartments made by the eleven 
ordinary transverse bulkheads. This fore and aft 
bulkhead is  pierced by only one locked door, the key 

way or 18 feet OIl each side 6f tke . deck houses. Some 
portion of this promenade;is cuvered by an awning deck, 
which is used for stowing the boats. For the fi ttings 
and decorations throughout the boat, it m ust suftiee to 
say that they are unusually lavish, even in these days 
of sumptuous ocean traveling. 

A. q.ulck Trip from .Tapan. 
A consignment of silk and first-erop teas, occupying 

sixteen cars, arrived in New Y ork on July 29 from 
Yokohama, via steamship to Vancouver, B. C. , and 
transcontinental rail route to New York. The total 
distance was nearly 8,000 miles, and it took twenty-one 
days to accomplish it, including a delay of about one 
day in loading on the cars at Vancouver. 

• •  e • •  
The Hydraulic Hallway. 

The hydraulic railway is a novelty attracting much 
attention at Paris just now. It is the development Of 
an old project of Girard, the well -known French hy­
draulic engineer. The trains are without locomotives 
and the carriages without wheels, being su pported on 
broad rails raised some d istance aQPve the ground Py 

metal blocks. Before the train 
is set in motion, water under 
pressure is forced throu gh valves 
in these bearing block�, so that 
the latter are lifted off the rails 
and are carried on � thin film of 
water. The same agency is em­
ployed to propel the trains, a 
pipe, conveying water under 
pressu re, being laid in the center 
of the track ; from this pipe at 
short intervals rise stand-pi pes 
with peculiar shaped nozzles (lon­
trolled by a tap. Beneath' each 
carriage is a long frame in wh ich 
are a number of pallets, the sur­
face of which can be acted on by 
the jet escaping from the n oz-

�����$=�£:�_. _�_ _  _ zles. 'l'he action is extremely 
si m ple ; the train being water­
borne, arid therefore having its 
fricti on red uced to a very great 

THE WHITE STAR LINER TEUTONIC. 

of which is held by the chief engineer. The doors be- extent. is set in motion , and as soon as it passes the 
t ween the engine rooms . and the stoke holes are in first stand-pipe opens the valve controlling the nozzle, 
every instance duplicated, and the duplicate door is when a stream of water under pressure is  forced against 
in every case under the control of the captain on deck . . the pallets u nder the carriages, accelerating the speed 

When liberated, they close by their own weight, of the latter. As soon as each carriage passes, the 
but they are fitted with glycerine cataracts to ease valve controlling' the nozzl e is shut, and remains closed 
their del!Cent. In the event of water fiowing into the un til the succeeding carriage opens it; The plans of 
ship, the doors will close slltowatically. As the water ' Y. Girard have been worked out in their present form 
rises in the bilge, it will buoy u p a hollow piston at- by 'M: Barre, ·who claims man v advantages foft he sys­
tached to a rod. This rod on being pu�ed up about, tem . The length of l ine laid down on the. E�phi.nadtl 
one foot removelJ the catch that holds tbe dOQr. · des Invalides is about 200 yards, and the speeds attained 

The engines are triple expansion, with th.ree cyiin� are very considerable. 
. .  
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THE' CITY OF ABERDEEN, .A GBE.AT LUJlBER CENTER, 
WASlIlNGTON TERRITORY. 

(Continued from ji1"st page.) 
allQwed. The. tree in this view is about an average size. 
Many run frQm 10 to' 20 feet in diameter. 

The lQgs are carried Qver crQSS timbers laid Qn the 
ground, about 4 feet apart. The'!e are called skids, 
and are kept well greased. Over them are hauled to 
the water the immense 
logs, which are then tloat-
ed to the mills. 

The phQto. represents a 
dead mQnarch Qf the 
fQrest. Here lumber is 
king, same as cotton at the 
South aud corn in Iowa. 

• • •  
(Ja.' S&eel Gnn •• 

In the last issue of Pro­
ceedings of the Naval Iu­
stitute, Lieut. Comdr. J. 
G. Eaton presents the re" 
suits Qf a practical experi� 
ence as inspectQr in several 
of the largest and best 
equipped steel wo.rks of 
the United States. Lieut. 
CQmdr. EatQn's statements 
as to the two 6 inch expe­
rimental ",teel cast guns 
tried at AnnapQlis are val­
uable · as being the first 
critically correct statement 
of the physical characteris-
tics of the Pittsburg gun 
of Bessemer. steel. It shows that the metal was much 
more unsatisfactQry in structure at the breech than 
at the muzzle. the transverse elongation at the 
former being almost nothing. The gun . was. cast 
withQut a sinking head, which to a degree .explains 
the sponginess of the metal, but not the remarkable 
variations in a comparatively smaU gun c�sting. " That 
such a gun should .enter the l ists and go. ripo.'n any re, 
co.rd as an expo.nent o.f any steel cast system is .wo.rse 
than a travesty. Its utter failure has prQved that �PQo.r. 
steel, PQQrly treate(t · · {':ast withQut any o.f tbe': D/itual 
safeguards, a[!d afterward annealed, tempered, .. and 
annealed again by a prQcess which was as strange to. 

AN X:MPROVED TILE DITCHER. 

The accQmpanying ill ustration represents a machine 
recently patented by Mr. Herman I. Po.tter, Qf Leon­
ardsburg, Ohio., and designed to. cut trenches frQm ten 
to. twelve inches wide to. the depth o.f fQrty inches, with 
smooth bo.ttoms, at the rate of ten to twenty rods per 
ho.ur. The inventiQn is an imprQvement o.n anQther 
machine fQr 8uch purpose fQrmerly patented by the 

POTTER'S TILE DITCHER. 

earth can be deposited on each side o.f the ditch in such 
a way that it ean be readily replaced. This i llJprQved 
machine is i n  successful  operatiQn, and will be tested 
at the State fair, To.ledo., Ohio, where it will be en 
exhibition fro.m September 9 to September 13. 

• • • • • 
Bark Bu.' Explo.lon at a Tannery. 

An explo.siQn and fire occurred at the Eagle Valley 
so.le leather t a n  n e 'r y, 
Ridgeway, Pa. , July 19, by 
which five workmen lo.st 
their lives and a consider­
able amQunt of property 
was de8troyed. The build­
ing in which the explosion 
o.ccurred was 40 by 200 fE'et 
long and only o.ne story 
high, mainly occupied by 
bark leaches, and with 
mills at one end for grind­
ing the bark; The explQ­
sio.n raised the roof frQm 
the whole building and 
dro.ve o.ut the gable ends, 
fire issuing so suddenly 
fro.m all the do.Qrs and 
windows as to. prevent the 
escape Qf the men employ­
ed, while a team o.f horses 
just about to. enter were 
so much injured as to re­
quire their deat.h, and the 
driver, ten to fifteen feet 
further o.ff, was serio.usly 
disabled. The exp)otiiQn 

same inventor, the impr6vemerit reducing the co.st · Of occurred about 7:30 A. M.,  just after the machinery 
manufacturing the machine and rendering it mo.re easy hli.d been started, altho.ugh it iR stated that the bark 
of cQntrOl and. mQre effective in Qperation. The fraliui mill was' not runn ing. The cQroner's jury attributed 
of the . machine cQnsists 0.(- two. pairs Qf side bars .co.D; the fire to spontaneQus combustion, but as it was 
nec.ted at their . rear ends by a curved o.r u pright bar, admitted. that a maO who was there to. clean up the 
and at. their center by standards carried upward abQve . bark dust. and Who. : was killed, might have had an 
the upper set Qf side bars to. JQrm essentially an .arch. " inclosed:" lii.mp in his , hand, and as at any time a 
.. . To. the middle parts o.f the lower side bars Qf . the piece. Qf metal' in a rnnning bark mill may cause a 
frame .. a large wheel . is jQUrnaled, the rim Qf which is spark capable of prQducing an explo.sio.n, it was per­
grQQved to. form a channel in �hich the.'dirt raised by haps : hardly .necessary to go. so. far for a po.ssible 
the plo.w is_carried up from the ditch by the belt, to. be cause, when no direct testimo.ny was available. The 
discharged at the side thro.ugh Ii. SPQut located over the explosiQn is the 'most severe and remarkable one that 
wheel, at tbe · top of the frame of the machine. The has Yet occurred in a tannery, and shQWS that tan" 

t be manager 
as jt was to. 
the metals will r- �- --- - - -- ----,. 

ners s l1  Q U  I d  
take as much 
precautio.n in 
caring for thtl 
dust made by 
t h e i r  b a r k  
mills as millers 
are now genl'r­
ally d 0. i n g in  
their wo.rk to. 
guard against 
' dangers who.se 
rea\ nature has 
no.t been defi­
nitely under­
stoo.d u n t i l  
within a few . 
years past; A 
preventive for 

n o. t  b e a r I strains which 
call upo.n thEf I ' 
best. · steels f-or­
a H · · t  h e- i r  
!tt'ength . a n'd 
elasticity; " 

With regard' 
to· the·ThurIQw· 
gun the " case 
is different and" 
the results im" 
portant." I n ·  
t h i s  instance, 
metal and pro-

� 

. bark uust ex­
plosions is · to. 
k e e p  t h e  at- . 
m o s p ·h e r e  
·abo.ut the bark 
mill saturated 
with steam. 

MAGNESIUM 
is o. n e - thi rd 

' lighter t ha  n 
aluminum, . at 
the �aOJe time 
mo.re d e n s e; 
h a r d  e r. and 
tougher, .' An 
a r t i Cle made 
fro.m- Germari 

cesses o.f cast­
ing being pre­
sumably co.r­
rect, the cast 
steel t h e o.  r y 
was fairly sub­
jected to. trial. 
� u t  thQugh 
the gun endur­
ed the ten sta­
tuto.ry , fi  1.: e  s 
w�thc,>.ut bu.rst- . 
ing, t�he seriou�, 
enlargeme.nt o.(. 
the bpre · was 
c o. Jl. c l u s i: v e 
a g a i n s  t it. 
',' T h e  . .  elastie 
limit () f  . t h � 
metal h.as beell 
exceeded a n  d 
t h e  gun, fo.r 
o.rdnance pur­
p()8es, �rrep8r 
�ably injured." 
A� to. the trials 
Q.f t h e  .t w o.  
g. q n 8" .t h e  
)VJ;'i,ter conclu­

ABERDEEN, A CENTER OF THE LUMBER INDUSTRY OF WASHINGTON TERRITORY. 

si l v e r  weigh­
i n g  5 ' 0 k g; 
weighs only 1 
kg, if made ' of 
ma g n e s i u m. 
A t m 0 s p h eric 
i n,tl u e n c e i s  
a b o  u t t h e  
same o.n magR 
nesiuOl a n d  

de!! ille paragraph with. the o.bservation tha.t the results 
pr()ved ,that the system of- huilt-up guns must be o.ur 
r��Q\l6; .. fQr the present. at least. " 

• • • • •• 
INK and rust stalns l).re removed easily .by a so.lution 

containing ten parts each Qf tartaric acid, alum, and 
distilled water . .  The. so.lutiQn has the trade nam-e 'of 
i '..,nerivQir. "-Pharm. Ztg. 

inner end o.f this �pout it! formed to fit into a channel 
in the wheel and serVe as a scraper to remove �he dirt 
therefrQm. Oi:\ly Qne �an is reql1�recl to o.perate the 
machine; and two. c;>r fo.ur hc;>rses mllY be employed, .ac­
co.rding to the natu.re 9f the so.il .. It is Iigbt and strong, 
being made o.f' steel a.nd ·malle.able iro.n, and is deSigned 
to. cut, ,l.I-t the wm o.f the :o.perator, froID. two. . tQ fQur. 
inches each time it pas8tls thrQugh the ditch, while the 

aluminum but while alkalies · such as ammonia or 
soda, atta�� aluminum conside;ably, magt;Jesiu m is nQt 
affected by them at all. Magnesium is wo.rked into. 
o.bjects having sharp edges. screws, etc. ,  mo.re readily 
and with better results. It takes a high - po.lish. is 
readily hammered and rolled ; can be swaged Qr pressed 
like tin into. any shape. It Is at present abo.ut o.ne-tlfth 
cheaper than aluminum. 
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Trou' CuUure. Some kinds of . trout . grow . . with · amazin" rapidity. 

.A trout preserve requires a perm�ent s1lPplY of 'l,'hr�:ye!lorsJl.go l_put 100 Ca.ljfor(lia OJ;' rai!l9Pw. t�ut 
pure, cold water, and a sufficient feeding ground, j nto .a llliUp()n(Lol},the streaIll mentioned, in the faU ; 
where. animal food-as aquatic inseQts, ·crawfish • . frogl;i, tli,ey were th.e.n "Jil;l�rli!lgs," or three incltes in length. 
and such minute creatures as exist in runnillg streams A ye/!.r after, I took · one eight inches long, weighing 
-can be procured. Otherwise, these fish must be ted hl,lolf a pound. . Last year some were taken fourt�n 
upon such food as mil k  curds, waste meat, anq .offal, inches long and :weighing twenty ounces. 'l,'he back is 
finely chopped. Where a trout stream can be diverted a deep purplish black, the belly silvery white, 8.Qd the 
in part into a pond, or a succession of them, an excel, siqes s�.rlet _ _ an!! ()rjmson in var.ious . .  shades, . melting 
lent preserve can be made. into pther colors. 'l,'he flesh. is .a.s good lUI the best of 

Just. now the eggs of these fish can be easil y pro- the common speckle4 t!()ut. The . two species breed 
cured, either by' purchase from dealers or through the togeth er, . as I saW theIll last season pairing on the 
fish commissioner at Washington, who is the agent for spa.wni(lg bedl,! onthe�right gra,veUn the clear water, 
the public, who support a very complete establishment IUI h!tood pn 'the high bank of the stream. What the 
for this purpose. I have a fine trout stream running cross will be '�f -c��rse �i1i �ot be se�n until a year, or 
through my -land here, which is doubtless the finest two .to �C9:��, 

1-19 
pure water gives them 'the brilliant hues and firm flesh 
Whicl:l, I . lm�e not seen surpassed, exceptin,g )(l. the 
strealD.s af ;Lake Sup�rior. In ponds that ar� . dey.oi<i 
of ShlWe.d b�nlis, the required protection frorn th� _SilO 
may l?e �orQ!ld by . large plank fioa.ts, mOOl·e<l .. to 
stakes, under which they will gather at the heat of the 
day . 

. In fe�<iiD.g �sh. care is to be taken . not to fOlll .the 
water with the refuse that is not eltten, and to giye . nO 
more than wiJI be consumed at . one time . .  The . newly 
hatched fish should be fed every two hours. with a very 
little food a.t a time. And it is indispensable that al l 
sediment in the hatching troughs should be pre�ent.ed, 
or rel!loved if  any should get in through the strainer ; 
any dead eggs, which are opaque and discolored, should 
alsp be relD.oved.-:-l(em·11 Stewa1't, in Count1'Y (]entle-
man. 

.. 1 . 1  .. locality for this fish in North America, as the climate . Trout may be prel!erved: in a str�m if the small fish 
is cool and equable the whole year, and the copious ta,ke� are. al ways returned: t.o the water without 1!eriouli 
rai nfall (60 inches in the year) provJdE}s a large supply injury. They see.m to _be but little hurt. by the hook E •• Klish a n d  American Tall on. 

of spring water, containing an iDexJ:laus�i ble quantity if it is carefully removed; I have released a small For several days (says the New York Star) a neatly 
of tbe be�t kind of food. Being dressed, urbane gentleman, with 
a pQPular pleasure .and bealt4 an English accent and a large 
resort. a large number of visit- , number of trunks. has been stoP" 
ors: com e here to enjoy the fish- ping at a Fifth A venue hotlll, 
ing and hunting, and were it not where be hal;! luxurious quarters 
that the streams are restocked and a good many visitors. Very 
by spawn gathered at the proper few people know what his bust-
season, and hatched artificially ness is or anything about him, 
in suitable apparatus. the BUP- further than that be appears 
ply would soon be exhausted. periodically in the spring and 

The hatching troughs are quite fall. of the year, pays his bill, 
simple affairs. For 10,000 eggs, and departs for Europe. He is 
a wooden box 14 inches wide, the agent for a fashionable ' tail-
12 .inches deep, and 6 feet long is oring establishment in London. 
sufficil'nt. Mine are prepared as So soon as he arrives in New 
follows : The box, open on .the York with his saw pIes of g.oQds 
top and. at one end, is divided he notifies some fifty or OJ)e hull-
by cross cleats, 3 inches wide, set dred old cust.omers, w.ho live jn 
16. inches .apart in sections. A New York. or near by, that he is 
one-incb rustless ir.on pipe .brings ready to cl,l.ll at their bouses a.nd 
pure cold water ;frOID II. spring take measurements, first sendil)g 
into the troughs, the. water flow- for their inspection a large bun-
ing through the .. box so as to dJe.of samples of his goods . . After 
over1l.ow th.e cross cJeats and run a couple of weeks in New York, 
.off . at the lowe.r end, or it may the quiet gentleman takes , patls-
PMS . from trough ,. to trough age for London, an d  in three or 
tbrough several of · them. The four weeks more the cloth.es begin 
sections are covered one inch to.arrive, are·aIl8e8s.ed at tbfl CUSC 
deep with coarse, clean waShed tom H.ouse, . the duty paid, and 
!travel. and the water is filtered then . .  delivered . to their ow.�rs. 
through a flannel screen at the There are many, hundred men In 
upper end . oL thfl . trough . . ,The. New York . _who buy , all  their 
lower end of the trough is open, clothes .in. London; and others in 
but covered: .with B.. wire. gauze ' different _ parts of .the country, 
strainer" . The eggs-. ar.e ,.divided ,and theY J!ay (that the English-
so as to pnt about 2,001Lor JJ,� made . .  clothes do not . cost any 
into each section, and are spread. mor.e than. if .made in the United 
carefully with . a  Jeatb,er • .  to pre,. States, after . the .duty is paid; 
vent thew·from lying. upon each : and are, in fact, cheaperin some 
other . .  .only .pure water is .used instances, while they . . po!isess all 
to flow Dver. the eggs, . and .freez� .the advantages 0 f . ·L o n d o n  
ing is to be avoided as fatal .to. clothes. whatever those may be. 
them. . To prevent Jreezing, .tbe You .can always tell an Ameri-
troughs may .be snnk aJew inches can who . has just.returned from 
in the ground and .cov,ered by. a Europe by the cut ol'. his coat. 
close sh.ed� which ·need not. . be No matter what else .he may or 
lighted.. way not buy while he is in 

The eggs, . in . .  a dormant con db Europe. our fellow countryman 
tion, may.no.w be.procured. They always makes · it a point to lay 
are shipped. by .some. rapid tran.� in a supply. of clothes when he 
sitin bo.xes .wlth damp moSB • .As reaches London. . . . They always 
soon as they are : received, . they seem to be so very much cheaper 
are carefully transferred . .. into; there. You go about among the 
pans. of .cold , i!pdng_water,.'and· shops " pricing " things, and you 
the moss floated off. without ban" find an English tailor charging 
dling them. . .  When qwte .clean,. . twenty-five dOllars for a suit of 
they are. gently .ponred .. from .tbe FELLING A MAMMOTH FIR TREE. olothes · for which a New York 
pan into the trough,. and spread tailor would tlharge :fifty dollars; 
with the featber - over. the .gravelr S9-3s.-to :lie-ciMely, trout; l!ooked thfongh tbe jaw (or . .  the nose, ·and have using· the same · material. The same .diff-erence ' is 
but, not .touch .or overlie. eaoh . other. - They w.iU ruitoh .ta.ken;it · agaiil the- ne�t· east. : Fish � a.re · eold-blooru,;d · observed in . the price of · :  nearly .. every . article of 
in thirty to .. forty.fi ve daYIl, as · the . temperature · ··is a.nli :have a. ·Io'w. ilervous organiza.tion,: and do net silffer clothing-overcoats. bats, · gloves, . shirts, flannels, etc. 
warmer or . cooler, .. when the tiny fish gsts .outside ·of -p8.iIi as ·  :warm-bl60d�d· animals do ; . hence,. when' ra- -and the ' tem ptation to· ' buy· · is ' 000 stron g  to be 
the egg. bnt still adheres to- · it, and it: may be s8eli lea.sed :after having been· caught,· go on ·tbeir way :with- resisted. One · thing which· ·  al ways ast{)nishes the 
s w imming. !lobo.u.t .with . the egg. still · attached. · ·The ont trouhle. · : ·· ·The- loss·of ·an eye .bY the hook is not any Ameriean who· orders clothes in : London is the tremen­
young trout are supported by the egg. ·whieh -is .all aj};. serious inj ur.y. to.them;· an;t if the- sma.1t ones under sit dous ·· rapidity with whieh they :are made. · You have 
sorbed ,tn.-course .ot time and �di8a.ppears. Wilen. this incheS·i n·length ar�th rown- bIWk, the ' stock ·will - sOon yom', measure. taken . in. ·the morning • .  and a pair of 
happens, .they may_be . tUrned' into tbe ' stream ro take ;be-- v.fsibly rep1:&Dishei'L -: 1- would', like �t6 hnprp.ss: this tl'onsers is deli:vered at .y.our hotef bef.oj·e dinner tiroe. 
their chances, or they ma;r .be.fed for a ·f6W weeks'untH ' ideit"oo thoSe- interested . iJi : the: stoclting of·stl'ea'His-.: so Two, or··three suits can ha ma.da- i n  'twen ty-four hours, 
tbey arelarger .and �tronger. ali t0-Ptooure'a law ·to .opre.v.ent :the kiUing or sale·of aoo; an · overcoat in a day and- a balf. · It would almost 

The (o.od.JDa..y� be erird of milk �u bbed up with. w8iter trout · l'ess- -t�li. -sir,@eh�g' .in Iengt.b. . l bave t�en seem :&8 if · the various pli,l'ts " of . the garmeots flew to· 
into a thin. paste, which:is .quickly. d·itJtised-ia :tbe J'tiil� ·  tr.()ot':l'lo lohger- thadl!'lthi& that> were ; tulrof '�ggs Juily g.ethel'; m'ld in. some tailoHng.e�tablis}uilents they actu­
ning water ot .tbe traughs .j or. fresh ; livei'-or:lean 'meat:, -twO l'Donth�·  before thfk :j,.paw.offig ··seti.!ion;: -fl.bd· oft ;this a1iY adv�rtii!e· to make clothes: " while Y01l waat. l' 
pounded .or ·chopped into very flne particles. The account the close season for this fish might be antici­ • I . . ..  
small fragments of food are picked .up voraciously by pated by a. full moilth ea.rliei-. thanit now is-wit.b Iiluch -ore Slow . and Obsolete War SbJps. 

the hungry infants, which grow very fast, and when advantage to the future snpply. On · Augnst 22; proposals are to be opened at the 
aD .inch long' are·quite.capable of taking care of theln- Trout will do well anywhere in · streams which are navy:depM"tment for live .. new·eruisers; to · be built ali. 
selves, alOEIg 'wlth other trout, in a stream: ' 01' pond supplied bY·8pI'ings.- and· a.re- ne-ver ·warmer than- SO°· in plans copied ft'Ow what are now obsolete English- ships; 
where there is plenty ,of room for· t}ilem. ' They seek the.8ummer;·a.ndc have' ,deep · lroles and · shaded -ba.nks slow (n �d; lacking ' in · ·  otfensiv� ·  and, {}efensive 
the shallow p�s� ·where larger flsk do Jlot .ventlH"e\ arid · ali -outlet: ilito a lake. · · · They ar� , found in 'the meaM; not · the -latest 8oBd- - best· · delrlgns. · . <It is· to· ·b.e 
and shoals of the tiny things may be Been · on the highest: ,p8l'feQMol'l . .:in th. , Northerri · State&. �espeeiany hoped the :Becl'etary · of · the Navy wm·be ab1e to defer 
shallow, sandy banks. By. fall· they will be three w.here.c.tbey, cali. wi�ter in large lakes,l1r ean run dowll the award of construction unti l  Congress meete and 
inches. in. length, after .which they will disappea-r in In the fall wdeep pools &nd estniules ; find ' ,especlally time if> given to inodify the prop0ials . S.o as t;Q snbsti-
deeR81' water; in. the Southern mountaiD'regioo;-wheI'e tbe-clw, oold, · tute later _d �� 4esigns. 
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Paten&lt.* The Flnt St_boat. 

The·earliest laws of which we have any knowledge, The idea of steam navigation, or at all events of 
that granted privileges and. favors to persons who had navigation by mechanical means, seems even to have 
made valuable improvements or inventions to relieve presented itself to Roger Bacon, for he made the fol­
suffering and benefit humanity, were enacted in Eng- lowing remarkable prophecy : . .  We will be able to 
land less than one hundred years ago. construct machines which will propel large ships with 

There was a system established during the reign of greater speed than a whole garrison of rowers, and 
Elizabeth and the Stuarts that became odious. It which will only need one pilot to direct them ; we will 
was not a legal right, but a royal favor, and related to be able to propel.carriage& with incredible speed with­
other things besides inventions, and extended to many out the assistance of any animal ; and we will be able 
articles in common use. to make machines which by means of wings will enable 

In the reign of .James the Firet a law was passed us to fly into the air like birds." We may safely say 
known as the Statute of Monopolies, declaring all that we have attained to the first two prophecies of 
monopoliea illegal and void, except copyrights and Bacon, but, with regard to the third, I think the idea 
patents, which were granted for fourteen years. of aerial navigation by mechanical means is now very 

This system , though somewhat modified, has be- much in the same position as that of steam navigation 
come the established policy in this country, and is sub- before Symington produced his Charlotte Dundas. We 
stantially a1lopy of the English law, in order to secure want a man to put it into a practical shape. In thi!! 
reward to the inventor. sense Symington was the inventor of steam navigation ; 

There are some persons in our profession who think he put theories into practice, and embodied in a pa­
it is unprofessional to take out patents, but what tent taken out in 1801 the arrangements that are still in 
would have been the status o f  dentistry to-day with- use at the present day in paddle wheel propulsion. 
out the stimulus of reward for useful and improved Symington was born at LE>adhills, in Lanarkshire, in 
appliances in the dental art ? 1764, and, though educated for the ministry, he showed 

Our country is a new world, and the American den- an early talent for mechanical pursuits, which he 
. tist is comparatively a new man ; and the sooner he eventually followed. In 1786 he made a model of a 
learns to do business on a plan that corresponds to the steam carriage which he had invented, and exhibited 
age in which he lives, the better it will be for himself it to the professors of Edinburgh University. Among 
and those who seek his services. others who saw this model was Mr. Patrick Miller, of 

The men who invent are thinkers ; they are persons Dalswinton, a' wealthy gentleman ·who had ex peri­
of adaptation and consecration ; they are, and have mented in naval architecture and the propUlsion of 
been , benefactors to their brethren, and, as a rule, small vessels by means of paddle' wheels driven by 
they suggest and give away to their co-workers little manual labor. Mr. Miller was much taken with Sy­
suggestions without money and without price, to make mington's invention , and approved of his suggestion 
dental operations easy, more than all the money they to substitute the steam engine for manual labor in 
receive for their patents. driving his vessels. An agreement to make an experi-

Inventions are the products of the brain, and they ment, at Mr. Miller's expense, was accordingly come 
are just as legitimate as the labor of the hands. A to, and in 1788, after one of Mr. Miller's experimental 
certain orator was once asked how long it had taken boats had been fitted. with Symington's patent engine, 
him to prepare his oration ; he replied, " .Just forty- the first successful experiment in steam navigation was 
four years, for I am just forty -four years old, and I performed on DalswintoD Loch, tbe little boat attain­
have given my whole life to this work." ing a speed of something like four miles an hour. The 

I do not wish to be understood as advocating the experiment was repeated on a larger scale in 1789 on 
giving patents away, for it is never best to give some- the Forth and Clyde Canal, the engine used being Sy­
thing for nothing, and the CI'eator does not deal in mington's patent, with rat.chet wheels and chains for 
that way with his children in tbe various departments converting the reciprocating motion of the pistons into 
of nature. EVerything is dual, and inventors are seers rotary motion, on the same principle as adopted in the 
in mecilanics, their minds become illuminated with Dalswinton experiment, but on a larger scale , the two 
:visions of uses for th� benefit of their fellows, and usu- cylinders in the first case having been each four inches 
ally the wbole working of the improvement is wrought in diameter by eighteen inches stroke, and in the 
out in the night, when the body is at rest, and we second eighteen inches by tbree feet stroke. Neither 
commune with ourselves without interruptions. of these vessels was of any practical value, however, 

Almost all the improvements that have benefited beyond having demonstrated that· a. steam engine 
the race have been first thought out and then wrought could pe safely applied to propel a vessel ; and after 
out to make us great as individuals or a nation. the 1789 experiment Mr. Miller unfortunately aban-

It is the function of the brain to think, and the doned steam navigation altogether. . 
hands to execute the thought. The older men of tbe Symington returned to his occupation as a civil en­
profession will recollect the ridicule that was hurled gineer, but still nursed the idea of introducing steam 
upon Dr. Atkinson and the use of the mallet in im- navigation, and in 1801 he found a worthy patron in 
pacting gold in filling teeth souie thirty years ago, and Lord Dundas., of Kerse, near Grangemouth. Under 
now we bring to its aid the various machines and elec- his patronage h<l produced the Charlotte Dundas, 
tricity. designed for towing vessels on the canal, in order to 

The unprecedented growth of our profession over do away with horses for that purpose ; and this vessel, 
either of the older professions is due largely to our which was a.t work on the Forth and Clyde Canal from 
freedom: from the conventionalities that bind all pro- 1801 to 1 8 13, has earned the well merited distinction of 
fessions ' to the past. Any innovations to long-time having been the ji1'st pmctical stearne?'. In th is vessel 
usages are almost certain to prove disastrous to Symington abandoned his old style of engine, and 
those who discover the , .  new and more excellent way. " adopted the crank and connecting rod for producing 
The th ings we invent are children of the intellect and rotary motion o( t.he paddle wheel. The Charlotte 
the affections. Man has no power to make or improve Dundas Was buUl llt Grangemouth by Alexander Hart, 
a thing without a love manifested toward the thing he in 1801. She W/I.B 56 ft. long, 18 ft. beam, and 8 ft. deep. 
desires to make better. The man who invents sees the She had a paddle wheel at the stern. The cylinder, 
improvement he wishes to make as we see the solar which was 22 in. diameter by 4 ft. stroke, lay horizon­
light before the sun makes his appearance in the morn- tally on the deck, and- the piston rod was coupled 
ing. direct by a connecting rod to a crank upon the padd le 

One of the hindrances to our free use of improve- shaft. This vessel obtained a speed of about 6 01' 7 
ment·s is that they have been bought up and laid aside mi les an hour upon the canal, and towed upon one oc­
by monopolies because they interfered with the sale of casion two fully laden sloops-the Active and Euphemia 
goods already in the market, and that has discouraged -each about 70 tons burden. from Wynford to Port 
men of gen ius from trying to make appliances that Dundas, a distance of 19}2' miles, in six hours against a 
would benefit the profession .  strong head wind. The wash from the paddle wheel. 

• • • , .. however; had a tendency to destroy the banks of the 
Success of lJI. Pasteur'. System. canal, and Symington was interdicted from using his 

At the Academy of Sciences M. Pasteur recently pre- steam vessel on the Forth and Clyde canal. Previous 
sen ted a note of the results observed in the Pasteur to this interdict the Duke of Bridgewater, baving beard 
Institute from May 1, 1888, to May 1, 1889 (La France of the success of Symington's steamer, gave him an 
Medieale. No. 73). Du ring this period 1 ,673 persons order for eight similar boats for the Bridgewater Canal '; 
bitten by rabid or presumably (t1'es suspects de rage) but unfortunately for Symington, on the very day on 
rabid dogs had bee n  treated-l,487 French and 186 which he received the notice of int.erdict f�m the 
foreigners; 9f tqis nu�ber-viz. , 1,673-118 had been manager of the Forth and OIY!!e Can�, . 4e aIso re-

. bitten in the'bead or faee. Six persons (4 bitten on the ceived the intelligence of the ' Dake of IBkdgewater's 
head a�d 2 on the limbs) had been attacked with rabies death, and the order for the eight steamers was never 
during treatment ; 4 others were attacked within a executed. 
fortnight after the close of the treatment. Three per- From these disappointments, combined with the 
sons bitten on the head died after the treatment had . pecuniary losses which Symington suffered by his .ex­
been completely finished, and these, therefore, repre- periments, he never quite recovered, He died in 
!*lnt the total -:lases of failure-viz. , in the ratio of 1 in London an impoverished man in 1831, and was buried 
557. Or if, .. which would be illogical," adds M. Pas- in the churchyard of S.t.. Botol ph , Aldgate, London. 
teur, to these 3 cases were to be added the 10 above Not even a simple !ltone marks his grave I-and yet 
mentioned, there would still be a mortality of only 1 \ this man produced the " patent boat " of paddle wbeel . in 128. . , ! steamers, and got up steam specially for the great 
. •  Ext1'aot8 from an article by J. A. Robinson. D.D.S., In the ArckiwB Robert Fulton in J!lly of 1801 ,  in order that he might 

of JJentiBtrv. treat him, to a .  sa.il . of four mile$ . along .the canal and 
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back again in an hour and twenty minutes-six years 
before Fulton ever produced a steamer in America, and 
eleven years before Henry Bell (who freqnently saw 
and inspected the Charlotte Dundas) produced his 
Comet on the Clyde. Neither of the steamers which 
these two men produced was so complete in its me­
chanical arrangements as the Charlotte Dundas, and 
instead of being improvements upon Symington's 
ideas, they were rather the reverse, for in them small 
engines were geared up to drive the paddles, whereas 
Symingtol1 's plan was the bold, sim ple, and straight­
forward one that is in use to-day in sOlue of the swift­
est paddle steamers on the Clyde-viz., the large 
cylinder acting direct upon the crank on the paddle 
shaft.-The Steamship. .. . . , .. 
THE ELEOTRIO ROLLING BRIDGES OF THE PAEIS 

EXPOSITION. 

Visitors take great pleasure i n  being carried from one 
end of the Machinery Palace to the other on the elee­
tric rolling bridges, a general view of which is given i n  
our engraving. In fact, they are not ind ifferent, 
whether on foot or on this original vehicle, to travers­
ing the 1,300 feet of the colossal gallery in wh ich are 
accumulated so many wonders of mechanics. More­
over, many of the visitors. if not all of them, experience 
an intell igent satisfaction in thinking that the motive 
power necessary for this aerial trip is furnished by elec­
tricity, and constitutes an interesting exam ple of the 
transmission of electric energy to a d istance-that 
problem which is now in a large measure solved . 

Rol lipg bridges are reckoned among the most itn­
portant installat,jons of the large mechanical works of 
modern times. In order to respond to the ever-in­
creasing needs of the industries, our engineers have 
further and further increased the dimensions and 
weight of the parts of machines. The area of the 
works where such parts a.re elaborated has increased 
in proportion, and it is a genuine voyage that the 
pieces have to make in passing from the rough to the 
finished sta.te, through the lathe and the driIltng, 
bending, mortising, polishing, and other machines 
which constitute the present improved stock of tools, 

The first care of the engineer is to arrange things so 
that the piece to be finished, starting from one end of 
the works, shall, as far as may be possible, reach the 
other end without having to turn back on the way. A. 
return , in fact, presents a double inconvenience. It 
occasions a loss of time and force, and the risk is run of 
blocking the way of the piece that follows and of jp­
terrupting the work of tbe machines and their opera­
tors. Now, in well conducted manufacturing there is 
not a miilUte to be lost, 

For small, light pi eces that can be maneuvered by 
hand, the " circulus " that we have j ust described j,� 
easy to realize. For large pieces, which req u i re for 
their handling the use of considerable mechanica l 
power, recourse is had to lifting apparatus, pulley�, 
windlasses, cranes, and rolling bridges. Well equir� 
ped works should contain these in all directions, so as 
to permit of a rapid longitudinal or lateral transfer 
from one tool to another. 

. 

As for cranes, things are so arranged (as may be seen 
in foundries, for example) that the circle of revolution 
of the j ib of each crane around its pivot shall intersect 
that of the adjoining crane. The piece thus passes 
from one hook to the other as far as to its destination . 

When the arrangement of the works does not favor 
tlj,s, by reaso. ' of the supports of the framing, the 
cranes ?tre placed upon rails so that they can go to get 
t.he piece, and, moving around the obstacles by means 
of turntables, carry it to its destination. 

Rolling bridges are a recent and very useful modifi­
cation of lifting apparatus. They consist of a strong, 
cross-braced platform. to which are attached the sus­
pension pulleys, and which can be moved through the 
works. The bridge is of various forms. It may be sup­
ported by a large framework, movable on rails, or else 
may roll from one end to the other of tbe room, whose 
entire width it occupies when such width is not too 
great. In this case, iron girders placed under the frame­
work serve as a track. Rolling bridges of small size are 
moved by hand through gearing. For large ones, re­
course has h itherto been had to a steam engine carried 
upon the bridge and serving at the same time for lift­
ing purposes. From the title of this article, we have 
seen that electric energy can hereafter be utilized with 
!>uccess for the same purpose. 

The Machinery Palace of the expoEition contains, as 
is well known, four rows of shafting girders supported 
by cast iron columns. Hangers fixed to these I'rirders 
receive the horizontal shafts that are actuated by the 
engines, and by which the machines exhibited are 
driven. Mr. Vigreux. superintendent of the mechani­
cal and electrical department of the exposition, con­
ceived, at the beginning, the idea of utilizing these 
transmission girders for the running thereon of rolling 
bridgee designed to maneuver and. put in place, during 
the period of installation, the heavy parts of the mil.· 
chines to be mounted . 

Messrs. Bon & Lustremant, on the one band, and 
Megy, Echeverria & Bazan on the other. manufacturers 
at Paris, made proposals to furnish the apparatus, and 
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It was decided to employ electric energy instead of 
4team as a motive power. These rolling bringes, 59 
reet in ltmgth and 16 in width, present a utilizable sur­
lace of nearly  900 square feet. The idea then naturally 
occurred to keep them running after the period of in­
stallation and to use them for carrying visitors, at an 
elevation of 25 feet from the floor, from one end of the 
hall to the other. The idea was a good one, for, as we 
have said , the visitors crowd into them with curiosity. 

The following is a brief description of these appa­
ratus : 

Bon &: Lusti"emant's Rolling Bridge. - Like ana­
logous apparatus, and to answer the industrial require­
ments that we alluded to at the beginning of this arti­
cle, the bridge is provided 
with three movements : (1) 
lifting of the load ; (2) trans­
verse carriage of the same, 
th rough a hook and wheels ; 
(3) longitudinal carriage along 
with the bridge itself. 

Megy, EckeDerria &: Bazan's Rolling Bl'idge.-W e 
shall pass more rapidly over the second bridge. Con· 
structed upon the same programme as the preceding, 
and responding exactly to the same needs, it resembles 
it in all its principal elements. Let us state only that 
the transmission of motion, instead of being effected 
through friction disks, is effected by simple gearing by 
means of couplings, called progressive. This system 
consists of a circular spring, which, pressed by a lever 
in the hands of the mechanician, bears internally 
against the drum carrying the sleeve on which is keyed 
the gea.ring that transmits motion. It must be noted , 
too, that in order to' diminish the tension, to equ'alize 
the parallel motions and diminish the resistance to 

1 21 

ence to a new hypo or alum bath. For the latter 1 do 
not recognize a necessity, and so in the few trials made 
omitted it, substituting

' 
for it. after a thorough wash 

and soak. an acid bath to remove any traces of insolu­
ble compounds that may have remained on the print. 
A personal preference for less marked tones than the 
deeper browns given by employing the solutions at the 
strengths suggested led me to considerably weaken 
them . By this means I obtained what I aimed at, 
namely. an alteration of the cold black of the untoned 
print to a less determined hue. brown black, of greater 
range. I agree that a bromide print may be consider­
ably im proved in this latter manner by the application 
of the uranium-ferricyanide toning solution, which, 

moreover, possesses great lat­
itude of power in im parting 
a well graduated series of 
pleasing tones. 

The framework consists of 
two large, solid, longitudinal 
girders of iron plate and au­
gle i ron, of two lattice girders 
connected with the latter by 
brackets, and of two trans­

Fig. l.-THE ELECTRIC ROLLING BRIDGE-PARIS EXHIBITION. 

Another useful application 
of the uraniu m-ferricyanide 
toning solution . is in the 
modification of the color of 
gelatino-bromide opal pic­
tures. Here, as with paper 
positives, oDe may run up and 
down th e gamu t of the brown 
group of shades and tones 

verse girders resting upon rollers. At one end of the 
b ridge are u nited the mechanisms of the various 
.novements, all actuated by electricity. The electric 
energy necessary is produced outside of the Machinery 
Palace in a svecial build in g, and is furnished by a 
Gramme generating dynamo, actuated through the 
intermedium of a belt py a 25 horse power high speed 
Westinghouse steam engine. 

Two copper conductors supported by insulators lead 
the current to the receiving dynamo carried by the 
bridge. This dy namo transmits its motion to the vari­
OUII parts of the brid ge through friction. The shaft of 
the receiving dynamo, prolonged to this effect, actu· 
ates, at high or low speed, through the intermedium 
of two rollers, a shaft that gi ves the three movements 
mentioned above. This shaft moves' always in the 
same direction. The backward and u pward move­
ments are obtained by means of other friction disks, 
one of wh ich is keyed to a shaft of the windlass, and 
the two others to a sleeve revolving with the shaft and 
capable of sliding on it. Upon leaving the sleeve to 
,,!ide to th e right or the left, one or the other of the 
4isks of the slee\'e is brought into contact with the 

traction, the transverse motive shaft of the bridge en­
gages with the gearing at its center through an inter­
mediate shaft that receives the motive power. This 
latter is furnished by a receiving dynamo constructed 
by Mr. Miot. The transmission of electric energy is 
effected as in the preceding apparatus. 

Such, in its main features, is the installation of the 
Ellectric rolling bridl/:es of the Machinery Palace of the 
exposition. Aside from the pleasure experienced by 
the visitors, we see in it with interest the application 
ot the transmission of electric energy to large lifting 
apparatus of this kind-a principle that has alread y 
been applied with success to ordinary cranes, hoists, 
etc.-La Nature. 

• • • • •  
ToninI' Gel.Uno-Bromlde Prln' •• 

Something extremely interesting to me was the ap­
pearance of a communication to a metropolitan society, 
embodying some. experiences of the toning of silver 
bromide emulsion pictures with uranium nitrate and 
potassium ferricyanide, the constituents of Dr. Eder's 
negative intensifier. If one may presu me to criticise 
Mr. Elder's remarks, they struck me as being very 

with perfect success. I have so employed the formula 
detailed with satisfactory and pleasing results. For 
those who do not like blacks or cool grays, this me­
thod of ton ing may be confidently recommended. It 
will, of course, not escape remark that with bromide 
paper aDd opals that are developed with oxalate of 
iron very &tringent care is required to free the film 
from ferrous compounds before the application of the 
uran i u m-ferricyanide solution, otherwise ruinous blUe 
stains are sure to a ppear. I attach little .. i f  any, i lll­
portance to the danger of yellow stains from'

the toning 
solution if its action be not protracted beyond a few 
minutes. In my trials some opals, with plenty of 
virginal margin, came out of the treatment quite 
immaculate, althou�h only ordinary precautions were 
adopted to preserve their whiteness.-Thomas Bed­
ding, in Bi". Jour. of Photo. 

_ . .  I .  
Cookln" by ElectrleUy. 

The Hotel Bernina, at Sam aden, has for some tilDe 
been lighted with electricity, power being supplied by 
a waterfall. As durinl/: the day the power is DOt' re­
quired for lighting, and is therefore running to waste, 

Fig. 2.-GENERAL VIEW OF .BON & LUSTREMANT'S ELECTRIC ROLLING BRIDGE. 

disk- of the windlass, and this is carried along in one 
direction or the other. The levers controlling the 
variQus movements are situated beneath the girders 
of the bridge, . in a small compartment, and under the 
eye of the mechanician. 

The total weight of the apparatus, with ita aeces� 
sories, is about 22 tons. Its platform holds from ninety 
to one hundred visitors by a little crowding. 

lucid, and I was able without dimculty to arrive at 
satisfactory modiflcations of the tones of bromide 
prints by following his instructions. That gentleman 
recommends 10 per cent solutions 01 both salts. The 
picture after flxation Is to be washed in acidulated 
water

-
and then treed of the acid and treated with 

equal parts ofthe solutions named in twenty parts of 
water. . After tOning, another walthiD" and trAWI!"!"-

the proprietor of the hotel has hit upon the idea of 
utilizinl/: the current for cooking when it is not required 
for lighting, and an eXpedmental cooking apparatu8 
has been constructed. This contains German silver re­
sistanC6 eoils, which are brought to a red heat by the 
current, and it has been found possible to perform all 
the ordinary cooking operations in a range fltted with 
a seritoB of such coila. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliance •• 

CAR COUPLING. - Alfred R. Heath, 
Covington, Ind. The design of this invention is to 
provide an automatic couplinl( of simple and durable 
construction. by means of which cars may be coupled 
with others having the ordinary link and pin conplings, 
as well as with those provided with this improved 
couplinl(. 

RAILWAY SIGNAL.-Joseph W. Riggs, 
St. Paul, Minn. Between the tracks is a central rail 
having in its npper edge a groove in which are placed 
three conductors arranged in groups, to divide the track 
np into sections without any complicated switche. or 
track instruments, the signal to be nsed for signaling 
from one train to another in 'case of accident, and for 
the prevention of collisions and derailment at, draw· 
bridges and switches. 

Mechanical. 

TOOTHED WHEEL. - John T. Reding­
ton, Ambler, Pa. This is a wheel in which removable 
toQthed sections are employed, adapted for insertion in 
the periphery of the wheel, so tbat one or more sections 
may be taken out and others inserted when desired, on 
account of wear or accident, without disturbing the 
other sections. 

CAR WHEEL CHILL. - Ferdinand E. 
Carida, New York City. This chill has two or more 
outer rings and a segmental inner ring, Borne of its 
segments being connected to one of the outer rings, 
and tJre others to the remainmg outer ring or rings. 
whereby the heat of the molten metal will cause the 
inner peripheral chilling face to approach rather than 
recede from the axis of the chill, while providing 
adequate egress for the heat, steam, and gases gener­
ated by the molten metal. 

SHEET HEATING FURNACE.-E van J. 
Francis and Charles Banfield, Leech bnrg, Penn. By 
this invention the bottom for the heating chambers is 
formed of segregated masses, broken pieces, or frag. 
ments of non.combustible material having interstitial 
)Iuss-ages, and presenting a broken or uneven surface, 
whereby the sheets are heated to be annealed very nni· 
formly. 

Agricultural. 

HAY STACKER. - Arthur E. Platt, 
Ottumwa, Iowa. Combined with horizontal and up. 
right frames is ' a beam having an axle and reduced 
curved forward part, a fork formed wit.h a shank frame 
and having curved and straight teeth, and an operatin" 
rope, the construction being particularly adapted to 
stack hay that is in shocks, raising a shock at a time, 
and also adapted to take straw away from a thrashing 
machine. 

. 

LAWN MOWER. - Charles A. Olcott, 
North Vernon, Ind. This invention provides an easily 
operated machine having few and simple 'parts, and 
adapted to cut underneath fences and over walks where 
mowers having revolving cutters wonld be nseless, the 
machine cutting very fast with the expenditure of bnt 
little power. 

CHURN.-Hale E. Hawk, Bucyrus, and 
Wesley Smith and Joseph F. Fox, Pierce, Ohio. This 
invention covers a swinging churn in which, when the 
body is reciprocated, a rotary motion will be imparted 
to the dasher, the churn being so made that its frame 
can be readily folded when not in use, while the dash 
can be easily removed to facihtate cleaning and remov­
ing the butter. 

Mi.cellaueou •• 

ASTRONOMICAL MIRROR. - D e n n i s  
O'Brien, Oswayo, Penn. Combined with a pan formed 
with a mirror seat is a centrally apertured mirror, a 
threaded sleeve being held in the apertore engaged by 
disks on the opposite sides of the mirror, the object 
being to produce concave mirrors of long focus from 
plane-faced mirrors. 

ROLL HOLDER FOR CAMERAS,-Erastus 
B. Barker, New York City. Combined with a plate or 
sensitized sheet holder are removable light. tight cases 
or boxes for carrying the sensitized paper and for sup· 
plying and taking up the exposed portions of the roll, 
the roll to be drawn upon as required to expose succes· 
sively di1lerent portions of its snrface for the purpose 
of making a series of pictures, one after the other. 

BOOK OR .M USIC HOLDER. -SuSan M. 
Perkins, Lansing, Kansas. This is an improvement in 
that class of book or music holders which consist of 
spring clamps adapted to slide toward or from each 
other upon a fianged or slotted bar, a stretcbed wire 
being employed to stipport the clamps instead of the 
bar, and a1l0rding 80me important advantages. 

GRAIN WEIGHER AND REGISTER.-
August H. W. Droste, St. Charles, Mo. The grain 
receptacle, is formed in two compartments and is 
mounted to slide vertically, a tilting grain bucket dis­
charging alternately mto the compartments, a pivoted 
arm being connected with the gram receptacle and a 
weighing beam connected with this arm, the machine 
being adapted to be easily and conveniently atta�hed 
t.o a thrasbing machine. 

METHOD OF OPERATING GAS ENGINES. 
-Henry Hoelljes, New York City. This invention pro· 
vides for using lower temperatures in gas engines, 
avoiding dissociation of the products of combustion, 
by employing compressed air kept separate from the 
e�plosive mixture nntil the combustion takes place, 
the air being intended to absorb the heat produced, 
diminishing the l�ss of heat throue;h the cylinder walls 
and avoiding tbe use of water jaeketR. 

ORE ROASTING FURNACE. - David R. 

and apertured 01lsets, and gas iulet openinp near the 
bottom of a rotary ahaft on which are dished disks, the 
furnace being portable and specially adapted to secure 
the suspension of the finely divided ores in a gas or 
mixture of gases, and at the required temp�rature, 
during a certain length of time. 

WEIGHING OIL TANK. - Elmer N. 
Bachelder and Fred E. Lovejoy, Portland, Me. A 
weighing tank is supported upon one arm of a scale 
beam fulcrnmed below a reservoir, a hitch enl(aging 
with a weight carrier being pivoted upon the other arm 
of the scale beam, with a connection between the reser­
voir and weighing tank, wh�reby oil may be deliver�d 
from one tank to another and the amount delivered be 
determined by weight. 

AUTOMATIC RATCHET COCK. - James 
J. Powers, Broo:1dyn, N. Y. Thi. inventiou consists of 
a combllled pivoted arm or fioat and ratchet device to 
act in connection with a suitable wheel for operating 
the valve, designed to cause an intermittent fiow from 
a cock and be perpetual in its action. 

AUTOMATIC DISINFECTING TANK. -
James J. Powers, Brooklyn, N. Y. Combined with a 
sewage tank, an e)evated reservoir, and a measuring 
box connected to the reservoir by a conduit and valve 
casing, is a cock fitted in the valve casing, formed with 

combined device, consisting of a main frame with 
upper and lower brackets, clothes frames being hinged 
on the main frame, while an ironing board has pins at 
its inuer end adapted to be hooked on the brackets, and 
is provided with a leg, the device beinl: foldable in 
small space. 

SUN AND VAPOR BATH. - Edwin D. 
Babbitt, New York City. This is a box with side re­
fiectors and a glass pane in its inclined front, colored 
strips of glass bemg placed on the pane for snbjecting 
the body to di1ferent light rays, while a colored gl!lss is 
held in lront of the head, that it may receive only the 
cool ray., while the box has a wire mattras", and is 
adapted to receive a steaming pan. 

BOUGIE. - George Morlot, Paterson, 
N. J. This invention relates to depurators coated with 
a medical composition, and conaists of a fiexible core 
formed of whalebone, with a handle, a rounded head, 
and a medicated composition extending over the core 
and head. 

COUGH SIRUP. - Francis M. Jaques, 
New London, Conn. This slrnp is made of rock poly­
pody, wild cherry bark, hoarhound herb, rock candy, 
granulated sugar, glycefine, aud other ingredients, in 
specified proportions, and prepared and administered 
in a manner described. 

three passages and having a fioat arm, whereby the rise !'_'!'!'!'!'!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!''!'!'� 
and fall of tbe sewage in the sewage tank automatically 
admits chemicals in the requisite proportion and with· 
out waste for the antiseptic treatment of the sewage. 

DISINFECTANT. - Charles F. B o n  d,  
Chicago, Ill. This i s  a compound for disinfecting and 
deodorizing purposes generally, and consists of certain 
proportions of slaked lime, red ocher, carbolic acid, 
creosote, bichloride of mercury, salicylic acid, etc. 

STREET WASHER. - Juan B. Arei, 
Brooklyn, N. Y. In this device a cast iron box is Bet 
into t.he pavement, with cover to prevent surface water 
and dirt. from entering the box, into which projects a 
pipe connecting with the street main, and an operating 
rod for turning the water on and 011, and al.o for tnrn· 
ing on and 011 the water from the house, all danger of 
breakage and displacement by frost being obviated. 

BREECH LOADING GUN, - Gustave S. 
Boesch, Freetown, Mass. In this gun the .hammer is 
provided with a catch separate and independent from 
the bolt, and adapted to engage it when thrown forward 
and retract it and become disconnected therefrom when 
raised into the firing position, whereby the gun may be 
rapidly loaded and fired, and in which the firing cannot 
be e1lected withont closing and locking the breech. 

LOCK.-Oluf Valkerts, Sac City, Iowa. 

SCIENTIFIC AMERICAN 
B U I L D I N Q  E D I T I O N . 

AlJGlJ ST NlJMBER.-(No. 46.) 

TABLE OF CONTENTS. 

1. Elegaut plate in colors of a cottage for twelve hun· 
dred dollars. Perspective elevation, fioor plans, 
pa�e of details, etc. 

2. Plate in colors showing perspective elevation and 
fioor plans for a small frame cottage to. cost one 
thousand dollars. Page of details, etc. 

3. Page engravinl( of the new and elegant Trinity 
church at Tiffin, Ohio, designed by F. K. Hewitt, 
architect. 

4, A New England mansion. W. B. .Tubby, New 
York, architect. Perspective elevation and fioor 
plans. 

5. Elevation in perspective and fioor plans of a cot· 
tage at Jersey City Heights. Cost twelve thou · 
sand dollars. 

The chargefor Insertion under thw head is One lJollar 
a linefor each insertion : alxYUt eight words to a liM. 
Advertisements must be received at publica/ion Office 
as early as Thursday trtorniTt(! to appeal' in next issue. 
Important-·The whereabouts of one Stephen G. Can· 

field is wanted. Address. Palmer Canfield, Rondout, 
Ulster Co., N, Y. Death of father. 

For Sale-Potter's tile ditcher. Patented. For de· 
scription see page 118. 

Wanted-A man to act as superintendent of a sash 
and door factory. Must be competent to take charge of 
men, make drawings and estima tes on all classes of 
work. Best of references required. Address B� Ed­
wards, 59 Chicago St., Bulfalo, N. Y. 

Model steam engine. Cir. fre.;. EGgar Side, Phila., Pa. 
Wanted-An expert mechanic to take charge of a fac­

tory making electrical and mathematical instruments. 
One who has good business tact. and can invest some 
capital, or who can furnish security and take the fac­
tory on contract, preferred ; adveniser to t a ke entire 
product. Address W. H. Stevenson. care Thomas A. 

Phelan, 93 Front Sth New York. 
Soft, pliable leather coats, $6.r.o ; pants, $5.50 ; veS'ts, 

$3.50. Delivered. Perfect Clothing Co" P. O. box 2638, 
N. Y. 

For Sale or Royalty-Baling press, patent No. 406,680, 

described in !j(1tENTIFIC AMERICAN, No. 5. Vol. 61. Has 
�reat compressing power ; light and easy to operate. 

M eets a long felt want of farmers, broom corn, cotton, 
and wool growers. Manufacturers on royalty can bave 
a bargain. W. E. Walter, Silver City, Idaho. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, Ill. 

Pres.es & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
The Holly Manufacturing Co .. pf Lockport, N. Y.,  

will send their pamphlet, describing water works rna .. 
chinery. and containing reports of tests, on application. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., JJaight and Canal Streets, New York. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co .. Norwich, COlln. 

Billings' Double.acting Ratchet Drills. Drop Forgings. 
Bronze Forgings. Billings & Spencer Co., Hartford, 
Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co .. 112 Uberty St .. New York. 

Veneer machines, with latest improvements. Farrel 
Fdry. and Mach. Co .• Ansonia. Conn. Send for circular 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p, 28. 

This lock has a bolt provided with a rack, the tnmbler 
case having teeth which engage the rack, the tumblers 
within the case having adjustable plugs engaged by 
stems arranged in connection with springs, and keepers 
on each side of the tumbler case, all corresponding 
parts being interchangeable, while the lock can he set 
to a variety of combinations almost innumerable. 

6. A cottage recently erected at Bridgeport, Conn. ,  Rotary veneer basket and fruit package macbinery. 

OAR. - Horatio F. H icks, Ashland, 
Oregon. This invention relates to metal· bladed oars 
for rowing and sculling, the blade beinl( curved or dIsh 
shaped, and having a longitudinal groove or channel on 
the convex side, which forms a sti1lened rib on the 
concave side, while the blade is corrugated or ribbed 
on its surface from near the channel to the edges of the 
blade. 

VEHICLE BRAKE.-John Mani, French 
Gulch, Cal. Combined with a brake-operating slide 
and adjacent rack is a latch lever or pawl pivoted to 
the slide and adapted to engage the rack, the vertical 
members of the slide and latch lever having foot pieces 
one above the other, the construction being such that 
the foot rail may be nsed for the operating lever, and 
the entire surface of the shoes brought in contact with 
the wheels when the brake is applied, and entirely re­
moved therefrom when the brake is taken 011. 

DRAUGHT SPRING FOR VEHICLES.­
James A. Robson, New York City. This invention 
provides a sliding plate in a support adapted to carry 
a whiffletree, a casing inclosing a sprinl: projecting from 
the support, there being in the casing a sliding plate 
against which one end of the spring rests, the attach· 
ment being such as can be easily applied to all vehicles, 
to regulate and even the draught. 

MOTOR FOR VEHICLES.-Jonas Potter, 
Johnstown, Pa. This motor is designed for use gen­
erally with machinery as well as vehicles. in connection 
with prime movers, for increasing their effiCIency, and 
consists in the com ,>ination of long and short levers 
and of sprocket or gear wheels for transmitting power 
to the mechanism in which the power is utilized. 

RADIATOR - Joseph Liedl, Fergus 
Falls, Minn. This invention covers an apparatus 
adapted for attachment to a heating or cooking stove, 
or any perpendicular stove pipe or ' furnace fiue, and 
designed to cause a circulation of the cold, stagnant air .  
usually found near the 1Ioor, also heating i t  to  equalize 
the temperature of the room. 

FUEL CARTRIDGE. - William Daly, 
New York City. This is a cartridge adapted to be 
placed in an upright positi()n on the grate, and is com· 
posed mamly of a cylindrical casing, whose outer 
portion is filled with asbestos, tbe casing having a cen­
tral bore, the cartridge being adapted to be charged 
with kerosene oil, etc., and to burn without smoke, air 
being supplied and an infiammable gas generated and 
consumed with the oil. 

KNOCKDOWN FURNITURE. - A r t  h u r 
White, Sheboygan, Wis. This invention covers a novel 
construction of kitchen safes, wardrobes, and simllar 
furniture, so that the articles may be easily and quickly 
set up for use, and will be strong and dtJrable, while In 
knockdown condition they may 00 packed in small 
space for economical handling, storage or shipment. 

at a cost of two thousand three hundred dollars. I. E. Merritt Co., Lockport, N. Y. 
Floor plans and perspective. Wardwell's patent saw benches. All sizes in stock. 

7. A handsome country residence at Belle Raven 
Park, Greenwicb, Conn. Cost eleven thonsand 
dollars. Perspective and 1100r plans. 

8. A house for eight thousand dollars, recentlyereeted 
at Bridgeport, Conn. Perspective view �ild 1\oor 
plans. 

9. The New United States court house and post office, 
Charleston, S. C. Cost three hundred thousand 
dollars. Perspective and plans. 

10. A cottage at Bedford Park, New York. Cost three 
thousand five hundred dollars, Plans and per­
spective. 

11. House for three thousand six hundred dollars, re­
cently erected on Armory Hill, Springfield, Mass. 
Perspective elevation and fioor plans. 

12. Page of designs of ornamental well curbs. 

13. Brick dwellings recently erected in Jersey City, 
N. J., at a cost of three thousand eight hundred 
dollars each. Plans and perspective. 

14. A corner residence on Jersey City Heights, N. J. 
Cost eighteen thousand dollars. Plans and per­
spective. 

15. Tbe I:reat chapel, cathedral of Toledo, Spain' 
drawn by Antonio Hebert. Full page engravinl:. 

16. Engravinl( of the Lessing theater in Berlin. 

17. View of the new electrical labratory of Purdue 
University at La Fayette, Indiana. 

18. View of the street front of the handsome Brooklyn, 
N. Y., library. 

19. Miscellaneous Contents : Hints to architects.­
Iron bricks.-Hard woods.-Prevention of diph­
theria.-Overthrowing a chimney.-The manu· 
facture of Roman bricks,-Woods for inside 
finish.-Jim Fisk's monument.-Experiments on 
mortar and concrete, with illustrations.-Clamp 
for pulling street piling, illustrated.-The Ei1fel 
tower.-Sixteen stories the limit.-A singular 
fireplace explosion. - An ornamental stairway, 
illustrated.-The liess sy.tem of ventilating and 
warming.-Hints about lawns.-Hot water heat­
ing, illu�trated,-The .. Timby " automatic sash 
lock, illustrated.-A solid guaranty for roofing 
plates.-High speed automatic engines.-�Ietallic 
shingles and roofing tiles.-Electrical appliances 
for houses, illustrated. 

The ScientifiC American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hnndred ordinary book pages ; forming, prlicti· 
cally, a large and splendid MAGAZINE OF ARCHITEC' 
TURE, richly adorued with elegant plates in colors and 
with fine engravings, illl1strating the' most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness; Richness. Cheapness, and Convenience 
of this work have won for it the LA�GEST CIRCULATION 
of any Architectural publiCiWoIi in the world. Sold by 
all newsdealers. 

. 

Rollstone Machine Co .. Fitchburg, Mass. 

HINTS TO CORRESPONDENTS. 
NaDle8 and Addre •• must accompany all letters, 

or no attent;on will be paid thereto. This is for our 
information, and not for publication. 

Reference. to former articles or an.swers should 
give date of paper and page or number of question. 

I n q u lrie!l not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by leUer 
or in this department, each must take his t11rn. 

Sp ecial WrUCen ( n t"ormatl o n  on matters of 
personal rather than general interest oannot be 
expected without remuneration. 

Sclentilic Ame rican SUI'plem e n t!l referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 

Mi���';l .  sent for examination should be distinctly 
marked or labeled. 

(1173) B. & Co. write : In shipping car 
loads of goods we paste advertising posters on the 
sides of the cars. We have been using gum traga­
canth, but it does not stick so but that the wind 
blows the posters 011. Can you suggest some cheap, 
easily made, and convenient paste which will over­
come the difficulty? A. Use a cheap, hard-drying var· 
nish, and varnish the face of the circular as well as the 
car body under it. 

(1174) G. S.-All clays contain alumi­
num, but its extraction is difficult, expensive, and re­
quires "pecial skill in manipulation. 

( 1 1 75) J. S. asks : Is there any cheaper 
electric telephone than the Bell? A. The Bell tele · 
phone is protected as a monopoly by patent. right. II 
is cheaply constructed, though other receivers could b. 
made still cheaper. As receiver and transmitter it reo 
presents about the cheapest type. 

(1176) J. D. McD. asks for inform ation 
concerning submerging boats in America. A. We refer 
yon to the files of the SCIENTIFIC AMERICAN, where 
various attempts have been described. No boat has 
been yet in 'practical use in this country, tbough 
it is to be hoped that under the new appropriations 
for the navy one will soon be bnilt. Steam, naphtha, 
electricity, and Honigman's soda engine have all been 
proposed a. motive power. 

(1177) J. W. G. writes : Can you tell me 
of  a silver-plating bath that i s  not so  poisonous as  the 
cyanide and that Will give as good a plate with a bat· 
tery, while it is, at the same time, easily handled? A. 
Cyanide solntions are nniversally used, and give the 
best resuits. A solntion of sulphate of silver in car 
bonate of ammonia solution lias been recommended 
for a certain class of work. The sUlphate is made'by 
adding sulphate of soda to nitrate of silver, both in so· 
Intion. 

S. Galbraith, Auckland, New Zealand. - This is a shaft CLOTHES HORSE AND IRONING BOARD. . MUNN .t CO .. PnBLI8�EB!I, 

(1178) L. D. P.-The proper rating of 
microscopes is by the number. of diameters that they 
maenify. The other rating, which is made for e1lect 01' 
purchasers, is the area, which is equal to the square of 
the nnmber of diameters� furnace having feed openings at the top, with inClined -Lydia Fairweather, Richmond Hill;N. Yo Thie is a 361 Broadway. New York. 
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AUGUST 24, 1 88<J.] 
(1179) J. H .  K. asks how t o  make cloth 

that is used iu lining shoes waterproof. A. Use oiled 
silk or heat the linings in melted paraffin. 

(1180) S. -Shears are made of wrought 
Hon drop-forged, finished, and case·hardened, also of 
cast malleable iron case-hardened, also of cast mallea· 
ble iron with steel facing welded, also of all steel. 

(1 1 81) W. S. R. -For method of etchin g 
on steel see SCIENTIFIC AMERICAN, April 23,1887, Notes 
and Queries, No. 21. The sponginess or honey·comb· 
ing of alloys is  caused by the metals boiling. The 
metal that melts at the highest temperature should be 
melted first, or as soon as it begius to melt add a little 
of the metal melting at the next lower temperature, 
which will facil itate the melting. When just melted, 
the balance of the mixture should be gradually added 
and the temperature lowered by slackening the fire; pour 
the metal at as low temperature as will allow it to rnn 
and fill the mould. 

(1182) C. A. B. asks the best way of 
cleaning pressed brick and stone, and the best oil to 
use on them. A. Water and a stiff hrush i s  all that is 
needed, nnless the bricks are stained with something 
that requires soda or weak acid to remove. For oiling 
use boiled lin seed oil. 

(1183) G. W. G. asks a receipt for clean­
ing a badly rusted 2un barrel. A. There is no way of 
properly restoring a badly rusted gun barrel save by 
complete refinishing. Rubbing the rusted surface 
with a steel scratch brush and oiling with linseed oil 
will make it passable. 

(1184) B. W. E. asks what sign of the 
zodiac belongs to each month of the months of 1890. A. 

Jauuary 20 to February 19, Aquarius; February 19 to 
March 20. Pisces ; March 20 to April 20, Aries ; April 20 
to May 20, Taurus ; May 20 to June 21. Gemini ; June 
21 to July 2�, Cancer; July 22 to August 22, Leo ; 
August 2'2 to Septemher 22, Vir�o ; Septemher 22 to 
Octoher 23. Libra ; October 23 to November 23. Scor· 
pio; November 23 to December 21, Sagittarius; De· 
·cember 21 to January 20, Capricornus. The constella· 
tions are about one monlh later now than when this 
system was first adopted, due to the precession of the 
equinoxes, 

( 1 185) G. W. K. & Son ask : 1. What 
is the greatest known depth that oceans have been 
sounded ? A. Over 4.000 fathoms. 2. Has life been 
discovered at the very lowest souudings ? A. Yes 
Animal and vegetable life has been found at the greatest 
depths, and down to 3,000 fathoms very abundant. 

(1186) J. B. T. asks if there is any effect­
ive way of ridding a cellar of fleas that have literally 
overrun everything. A. If my cellar were infested a 
stated, I should go carefully over it with benzine and 
hand atomizer of large size, spraying every inch 
space and particularly cracks and corners. I should e 
very careful. however, not to introduce a l ight into the 
cellar until the benzine had been given a number of 
hours or days to become thoroughly dissipated.-L. O. 
Howard. 

(11 87) H. L. writes : Early in the fall 
of 1886. I made up a lot of cider. which proved not very 
palatable, and it was turned into vinegar barrels. with 
the expectation that it might prove of some value in 
that direction. It has been coaxed since with yeast to 
promote sound fermentation. with straw paper and 
molasses. etc., and it is about as insipid as ever. Is 
there any way the stuff can be converted into vinegar? 
A. The original cider was probably at fault. and by its 
deficiency in sugar and alcohol produces a very weak 
vinegar. We do not see that anything can be done nn· 
less you add sugar. gl ucose, or molasses, and carry it 
through the alcoholic and acetous fermentation. The 
addition of alcohol or alcoholic spirits would be more 
direct., but also more expenslve. 

(1188) C. A. B.-The proper magnifying 
power of microscopes is  expressed In diameters, while 
the extravagant expression of millions occasionally ap' 
pears in newspapers. Good microscopes-and there are 
none better than those made in the United States-mag· 
nify al l the way up to 2.000, which,when squared, means 
the magnification of areas. which for the above num­
ber of diameters amouuts to 4.000,000. No micl Oscop­
ist or scientist uses these expressions without explain. 
Ing their meaning. 

(1189) W. T. B. -For shellac varnish, 
dissolve shellac in 95 per cent alcohol in quantity to 
make the varnish of the proper consistency for the use 
that you require. For metals it should be very thin, for 
woodwork should be thin enongh to spread easily with 
a camel's hair brush. Stratena is a liquid glue. Use 
charcoal or gas retort carbon only for batteries. 

(1190) R. J. C. asks : What is the evap­
oration per pound of coal in a run of four honrs, aver­
age pressure 82. temperature of feed water 210°. coal 
burned 480 pounds, water evaporated 4.500 pounds. A. 
9'37 pounds of water evaporated per pound of coal. 

(1 191) J. B. C. w rites : Suppose a canal 
to be 100 feet wide at the surface. 60 wide at the bottom 
and 20 feet deep, with a sectional measure of 1,600 
square feet, that the canal has a regular fail of 12 mches 
to the mile. Is there any formula hy which may be 
calculated the velocity of the current? A. The formula is • / . Area

. X � gravity xhgt.of 
'V coeffiCient X length Xpenmeter fall. 
For your statement the velocity is 5'2 feet per second. 
See Haswell's Engineer's Pocket Book, which we mail 
for $4. 

(1192) J. F. L. asks how to make a good 
polish for lead pipe, one that will keep its luster and 
not injure the pipe. A. Rub the pipe WIth a wet woolen 
.cloth with ground pumice to take off dirt and oxide. 
Then rub with whiting on a cloth wet. It will not 
stay bright unless varnished or lacquered, for which you 
might give it a coat of mastic. 

(1193) S. G. D .-The stays for boiler 
heads are made to meet the strain due to each size head 
at the test strain, with a proper allowance for safety. 
See Sexton's book on steam boilers, $2, which we mail 
for the price. 
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(1194) W, H. W.-You cannot make r succe�sh'e layers of taffeta, waiting after each applica. r Cock or valve. J. Powell . . . . . . .  " . . . . . . . . . . . .  ; . . . . . . .  408,320 

good engine braeses from old brass. A good mixture 
should have 80 per cent copper to 20 per cent tin. For 
a cheap brass for oil cups use copper 2 parts. zinc 1 part 
by weight. 

(1195) C. A. w rites : I have sun dial 
which has engraved upon it north latitude 31° 30', ran�e 
30° to 33°. Would that dial give the correct time at this 
place (Kansas);which is about north latitude 39° ? How 
should the dial be set so as to give correct sun time ? 
A. If it is a vertical dial. the stile is probably 580 30' 
from the vertical. By changing the angle to 51°, it will 
be right for your latitude. Set the face vertical and the 
stile pointing to true north. 

(1196) V. F.-All pressure gauges are 
marked in pounds per square inch. The siphon gauge 
is indexed by inches, which is equivalent to pounds per 
square inch, the real difference being 2 inches by the 
fall of the mercury in the other leg. Vacuum gauges 
are marked to correspond with the barometer, and are 
read by inches,which equal a half pound to the inch, in 
pounds of vacunm. 

(1197) J. B. asks : What will prevent 
the sal-ammoniac in a Leclanehe porous cup battery for 
electric bell from overflowing all over the outside of 
jar ? A. Use a weaker sal-ammoniac solution. One just 
below the point of  saturation is the best. Dry your 
glass jars, and coat their upper edges with paraffine. 

(1 198) W. H. asks : Can I make the dy­
namo-elect.ric machine described in SUPPLEMENT, No. 

600, run easier by reduCing its caudle power to 2 or 4 
16-candle lamps ? A. You can make the machine run 
easier by connecting all the wires of the field magnet 
in series, and arranging the connections as in a shunt 
machine. Introduce a variable resistance into the field 
magnet circuit, and the machine will operate two or 
four lamps and run proportionately easier. 

(1199) D. J. J. asks how to m ake the 
quickest drying i nk. A. For quick dryiug ink use alco· 
holic solution of desired aniline color. This will have 
the great objection of drying rapidly in the ink bottle. 
An aqueous solution of nigrosine. the latter being first 
dissolved in alcohol and then added to water, should 
answer every purpose as regards quick drying. 

(1200) E. P. asks what kind of coal ig­

nites the quickest and, at the .ame time, makes the 
largest vol ume of blaze. A. The cannel coals or bitu­
minous. used by blacksmiths. 

(1201) J. F. G.-You can retain the 
luster on copper only by repeated polishing, or lacquer. 
ing with very thin shellac varnish. Thin with alcohol 
(95 per cent) nntil it is nearly transparent or of a wine 
color, in a clear bottle. and allow it to settle. Warm the 
articles to 200° or nearly the temperature of boiling 
water, and apply the varnish very quickly with a camel's 
hair brush. 

(1202) E. S. R. asks the resistance by 
wiud against the end of a passenger car running at the 
rate of forty miles an hour. A. The pressure is 8 
pounds per sqaare foot, or about 700 pounds. The skin 
friction of the top, sides, bottom, and wheels should 
also be added to the square feet of the front of a car or 
train. 

(1203) S. E. G.-The term " pivotal mo· 
tiou "  is applicable to all motions or movements that 
are governed or constrained by a pivot or fixed hearing. 
All circular motions are not necessarily pivotal. and 
many may be more properly sty led axial. 

(1204) W. S. D. S. asks :  What becomes 
of the sap that rises in the trunk or stem of a plant? 
Does any portion of it return to the roots of the plant 
after it has matured or at the c lose of the summer sea­
.on � A. The water constituent of the sap is eliminated 
through the .urface of the leaves and stalks, while the 
solid solubles of the sap are absorbed in the develop­

ment of the plant or tree. The sap does not return, but 
ceases to flow with the change in the seasons. 

(1205) A. W. W. , of Alma, Mich . ,  says : 
I plllnted two white pines last fall, and they grew 
beautifully until about a month ago, when a borer or 

black bug attacked them, and they are slowly dying. 
Can you tell me anything I might apply to prevent this, 
and much oblige a subscriber of your valuable paper� 
A. The specimen sent was referred to Prof. L. Howard, 
who says : It is one of the common pine bark borers, 
which has been called the fine writing bark beetle 
( Tomi/W,ScaUiqraphus). I regret very much to state that 
there is nothing which Mr. W. can do to save his trees 
after they have been once attacked. As a matter of 
fact these beetles prefer diseased or dying wood, and in 
the woods they never attack healthy trees,but are always 
found in those which are dying from some other cause. 
They are brought into cities with fire wood, and, escap· 
ing. find no trees just suited to their purpose. and so at· 
tack the next best thin�. which is some healthy door­
yard pine. As a preventive it would be well to pur­
chase only pine kindling or fire wood from WhiCh the 
bark has been removed, or to keep during the summer, 
in some place in the yard, a few pine branches from 
the woods, which should be renewed from time to time 
and the old ones burned. Such branches will not at­
tract beetles from the trees in which they have once 
established themselves. but they will attract any free 
beetles which may be around. and which might other­
wise attack the ornamental trees. 

(1206) W. A. C.-Water freezes down 
from the surface. It freezes at the bottom first, only 
when anchor ice is making in a SWIft and rough, shal­
low stream. when the temperatnre of the water gets be­
low the freezing point. but is prevented from congeal . 
ing by its agitation. The stones nnder water become 
colder than 320 when the cold water in contact begins 
to congeal. See SCIENTIFIC AMERTCAN SUPPLEMENT, 
Nos. 171 and 406, for interesting articles on the physical 
properties of water. 

(1207) F. D. S. asks a recipe for making 
court piaster. A. Isinglass 125 �rains, alcohol 1!ij fiuid 
ounces, !l:lycerine 12 minims, water and tincture of 
benzoin each sufficient quantity. Dissolve the isinglass 
in enough water to make the solution weigh four fluid 
�unces. Spread half of the later with a hmeh upon 

tion until tbe layer is dry. Mix the second half of the Cock, self clo.mg .top.  J. �'. Larkin . . . . . . . . . . . . . . . .  408.nS 

isinglass solution with the alcohol and glycerine and Cock. supply and waste. C Hay . . . . . . . . . . . . . . . . . . . .  408.617 

a pI in the same manner Then reverse the taffeta Combination lock. A. R. Peck . . . . . . . . . . . . . . . . . . . . . . .  [408.355 P / th b k ' th l' • 
t f be 

. d 11 ' Composition of matter, M. h Deering . . . . . . . . . . . . .  408.222 
coa It on e ac WI Inc ure 0 nZOlll, an a ow 

Conbtct arm fot electriC railway motor cal'St C. J. 
it to become perfectly dry. There are many other Van Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.63S 
formulas, but tbis is officina! . The above(quantities are Cork branding device. A. R. Weisz . . . . . . . . . . . . . . . . . . 408.557 
sufficient to make a piece of court plaster fifteen inches Corns, remedy for. A. Larochelle . . . . . . . . . . . . . . . . . . .  408.4S' 
square. Cotton gin. C. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OS.5h6 

(1208) E. J. B. asks how a ball in a base Coupling. !Sea Car coupling. Hose coupling. In­
sulating coupling. Pipe coupling. 

ball game can be curved, and whether it can be curved 
or not. A. You will find base ball science fully dis­
cussed and illustrated in SOIENTIFIC AMERICAN Sup-
PLEMENT, Nos. 402; 410, 423. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand applications for pa­
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 

.ynop.is of the patent laws of the United States and all 
foreign countries may be had on application, and persons 

contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN & CO .. office SCIENTIFIC AMERICAN, 861 Broad­
way, New York. 

INDEX OF INVENTIONS 
For which Letten Patent of' the 

United States were Granted 

August 6, 1889, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Advertising device. R. Freeland . . . . . . . . . . . . . . . . . . .  408,600 
Alcohol. retification of, A. T. Chri.toph . . . . . . . . . . . . 4OS.583 
A nimals, device for catchinll. I. S. Krick . . . . . . . . . .  408.809 
Artist's drawing board. T. C .  Roussel . . . . . . . . . . . . . . 408.675 

Astronomical mirror. D. O'Brien . . . . . . . . . . . . . . . . .. . .  408.511 

A ugers, die for the manufacture of, J. A. Marsell 408,497 

Axle box. P. Pfeifer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.6.'l.1 
Bagasse furnace, Ii'. Cook . . . . . . . . . . . . . . . . . . . . . 408,5&7, 408.588 
Ballots, canceling, S. J. Howell . . . . . . . . . . . . . . . . . . . . . 408,622 
Barber's chair, F. Heine . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.?H6 
Barrel, J. W. Wbeatley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4OS.277 
Bath. See Sun and vapor bath. 

Battery. See Secondary battery. 
Battery solutions. producing. W. P. Kookogey . . . 408.62\J 
Bead chains, machine for making, S. Moore . . . . . . .  408.314 
Bearing, roller, R. W. Hent . . . . . . . . . . . . . . . . . . . . . . . . . .  408,237 
Bedstead, C. Ethier . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 408.299 
Bedstead. family or invalid, J. & J. N. Leggett . . . .  408.S50 
Bell. electric call. T. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . 408.671; 
Bell ringer, automatic. W. W. Slater . . . . . . . . . . . . . . . .  408.440 
Bench. See Knockdown bench. 

Bevel. W. G. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,368 

Billiard and pool tables, corner block for, T. 
Clark . . . .  . . . . . . . . .  . . .  . . . . . .  . . . . . . . . . . . . . . . .  . . . . . .  408,5SI 

Board. See Artist's drawing board. Drawing 
board. 

Boiler. See S�am boiler. 
Boiler furnuce. steam. A .  Snell . . . . . . . . . . . . . . . . . . . . . . 408,267 
Boiler furnaces, arch fender for steam, G. L. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.449 

Book and index. combined, H . .E. Pratt . . . . . . . . . . . . 408,260 
Book or mu.ic holder, S. M. Perkins . . . . . . . . . . . . . . . . 408.428 
Book •• tub envelope. W. A. Raborg . . . . . . . . . . . . . . . . 408.324 
Boot or .hoe last, G. A. Reynolds . . . . . . . . . . . . . . . . . . .  408.524 
Boring machine, A. D. Pentz . . . . . . . . . . . . . . . . . . . . . . . .  408,259 

Bottle stopper, J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . 408.36. 
Bottle stopper fastening, A. Leforestier . . . . . . . . . . .  408.419 
Bottle trap, R. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.�15 
Bottles. label holder for, J. H. Carmichael . . . . . . . . . 408.212 
Bougie. G. Marlot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,425 

Box. See Axle box. Journal box. Miter box. 
Shaft cooling box. 

Brake. See Car brake. Lathe spindle brake. Ve-
hicle brake. 

Brick mould. E. B. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.21'1 
Bridl!e. draw, C. R. Brothwell . . . . . . . . . . . . . . . . . . . . . .  408.:)70 
Buggy boot. J .  K. Loree . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.664 
Burner. See Hydrocarbon burner. IJamp burner. 

Petroleum burner. 
Camerl'. G. Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.1;96 
Can endinjl and crimping machine, E.  Norton . , . . .  408.254 
Can IIl11njt machine. S. Norris . . . . . . . . . . . . . . . . . . . . . . . 408.35:1 
Can for coffee, grain, etc., S. A. French . . . . . . . . . . . .  408.657 
Cane mill, sugar, A. Leblanc . . . . . . . . . . . . . . . . . . . . . . . .  4OS.630 

Car brake, automatic, C. L. Ames . . . . . . . . . . . . . . . . . . .  408.567 
Car couplinjt, A. H. S. Davi . . . . . . . . . . . . . . . . . . . . . . . . . .  408,593 
Car couplinjt, J. A. �'lemlng . . . . . . . . . . . . . . . . . . . . . . . . . .  408.606 

Car couplinjt, A. J. Gunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.345 
Car coupling, A. R. Heath . . . . . . . . . . . . . . . . . . . . . . . . .. . . 408.481 
Car. hand. W. H. Enllels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.225 
Car. rallway. M. A. Garrett . . . . . . . . . . . . . . . . . . . . . . . .  408,611 
Car step , railw!LY, F. W. Jones . . . . . . . . . . . . . . . . . . . . . . . 4oq.626 
Car seal. L. A. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 408.474 
Car wheel. W .  E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.266 
Car wheel chm. F. E. Canda . . . . . . . . . . . . . . . . . . . . . . . .  408.45S 

Cars, sijtnal for railway. A. A. Roblnwn . . . . . . . . . . . . 408.672 

Cartridge shell. W. R. r.indsey . . . . . . . . . . . . . . . . . . . . . .  408,246 
Case. See Pigeonhole case. Show case. 
Case hook. G. E. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.380 
Ca.ter, L. O. Dion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.595 
Caster, furniture, W. H. D icke . . . . . . . . . . . . . . . . . . . . . .  408.656 
Cattle while beillll dehorued , device for holding, 

A. C. Pattee . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  408.257 

Uhalr. · See Barber's chair. Child's adjustable 
chair. 

Chalk holder. C. Dulsdlcker . . . . . . . . . . . . . . . . . . . . . . . . . .  408.297 

Child's adjustable chair. Gilford & Allen . . . . . . . . . . . 408.612 
Churn , H. E. Hawk et aZ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.480 

Cigar. Stevens & Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.442 
Cigar box opener. G. D. Woodworth . . . . . . . . . . . . . . . . 408,565 
Clasp. See Necklace clasp. 
Cla.p. J. Wenjter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,332 
Clay working machine, W. R. Cunningham . . . . . . • .  408,387 
V1ock, E. M. & M. Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.665 
Closet. See Water closet. 

Cloth cuttinjt machine, F. W. Nevens (r) . . . . . . . . . . .  11.019 
Clothes drier, G. L. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . .  408,:l42 
Clothes drier, J. B. Story . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.362 

Clothes-horse and ironing board, combined. L. 
Fairweather . . . . . . • • . . . . . . . . . . . • . . . . • . . • . . . . . . . . • . .  408.471 

Clothes-line .tretcher, S. Dobbs . . . . . . . . . . . . . . . . . .  408.:):)9 
Clothes pounder, T. Maitland . . . . . . . . . . . . . . . . . . . . .. . .  408,811 
Cock, I\utomntlc ratchet, J.  J. Powers . . . . . . . . . . . . . .  408,432 

Cranberry picker. J. R. Jenney . .. . . . . . . . . . . . . . .. . . . .  408,414 
Cranberry sorter. A. S. Prlckitt . . . . . . . . . . . . . . . . . . . . . 408,:;23 

Crupper. L. S. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.040 
Crushing and grinding mill, J • .  H'. WincbeLL . . . . . . .  408.US 
Crushing bones. minerals. etc., mill for, C. C. 

Phillip • .. .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,515 
Culf holder, H. B. W illiams . . . . . . . . . . . . . . . . . . . . . . . . .  408,b19 

Cultivator, F. P. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.589 
Current motor. alternat.ipg. 0. J. Van Depoele . . . .  408.641 
Cutlery, manufact.ure of, A. J ohnston . . . . . . . . . . . . . .  ros,3Ol 
Cutter. See Straw cutter. 
Dental engine, L. T. Sheffield . . . . . . . . . . . . . . . . . . .. . . . .  408,439 

Digger. See Potato digger. 
Disinfectant, C. F. Bond . . · 0 • • • • • • • • • • •  0 • • • • • • • • •  0 • •  0 408.454 

Disinfectant tank, automatic, J .. J. Powers . . . . . . . .  408.4.32 
Door •• lidinjt, J_ H. Morley . . . . . . . . . . . . . . . . . . . . . . . . .  408,502 

Draught spring for vehicles, J. A. Rob.on . . . . . . . .  408,437 
Drawing hoard. E. A. Newman . . . . . . . . . . . . . . . . . . . . . .  408f315 
Dress waist" J. o. De earacena . . . . . . . . . . . . . . . . . . . . . .  408,594 
Drier. See OIothes drier. 
Drill. See Electric drill. 
Drinking vessel, electriC, F. W. Flint . . . . . . . . . . . . . . . 4tJ8,601 

Drying or evaporating apparatus, A. Herr . . . • . . . .  4.08,660 
Drying or otherwise treating material •• apparatus 

for. E. M. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,217 
Drying warps, piece goods, etc., device fort F. 

Haskell. . . .  " ' " . . . . . . . . . . . . .  . . . . . . . . .  . . . .  . . . . . . .  . . .  4OS.235 

Dust coUector, W. F. BoehninJl . . . . . . . . . . . . . . . . . . . . .  408,285 
Dyeing apparatus, I. E. Pal mer . . . . . . . . . . . . . . . . . . . . 408,3ll8 
Dyeingl yarn In cops, hollow spindle for, 1. F. 

Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.667 
Dyeinjt yarn in cops. hoUow spindle for, W. L. 

Peck. . . . .  . . . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . ... . 408.668 

Electric conductors, device for suspending, T. E. 
Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.334 

Electric drill. !. E. Storey . . . . . . . .  . . . . . . . . . . . . . . . . . . .  408.269 
Elp.ctric lightinJl, carbon for, C. A. J. H. Schroe-

der. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,358 
Electric lock. Huebner & Busse . . . . . . . . . . . . . . . . . . . . .  408.484 

Electric machine, dynamo. H. R. Boissier . . . . . . . . . . 408,206 

Electric machine, dynamo, S. Z. De Ferranti, 
408,403. 408,404 

Electric machine regulator. dynamo. H. R. Bois-
sier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.205 

Electric machines. commut.ator for. S. H. Short . .  408,265 
ElectriC meter. S. Z. De Ferrant!. . . . . . . . . . . . . . . . . . . .  408.295 
ElectriC motor, S. C. C. Currie . . . . . . . . . . . . . . . . . . . . . .  4.08.590 

Electric motor governor, G. H. Whittin�bam . . . . .  408.3.1.3 

Electric motor, inductional, C. J. Van DepoeJe . . . . 408,642 
Electric switch, W. Thompson . . . . . . . . . . . . . . . . . . . . . .  408,678 
Electrical distribution, system of. F. L. Perry . . . . . 408,513 

Electrlcal:resistance. �'. O. Blackwell . . . . . . . . . . . . . . 408,647 
Electrode for galvanic batteries, zinc, J. B. Wil" 

liams . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . 408,279 
Elevator. See Sucker rod elevator. Water ele­

vator. 
Elevator alarm indicator, E. Axthelm . . . . . . . . . . . . . .  408,300 
Elevator�doorst device�for operaUn�, W. E. Nick-

erson . . . . . . . .  . . . • . . • . . . . . . . . . . . . . .  . . . . . . . . . . . .  • . . . . . 408,509 
Engine.I.See Dentai:enuine. Gas engine. Steam 

engine. 
Engines, condenser head for the exhaust pipes 

of .team. A. M. Doane. . . . . . . . . . . . . . . . . . . . . . .  . . • 408.296 

Engine., fuel Injector for explosive. E. Capitaine. 400,461 
Engraver's tool. G. A. Mason . . . . . . . . . . . . . . . . . . . . . . . 400,498 
Eraser holder. C. A. Holmes . . . . . . . . . . . . . . . . . . .. . . . .  408.305 
Evaporator, W. & W. A. Wilcox . . . . . . . . . . . . . . . . . . . . 408,365 

Exerclslnjt machine. J. P. Nicbols . . . . . . . . . . . . . . . . .  408.251 
Eyegla.s holder, S. R. Stitl;(en . . . . . . . . . . . . . . . . . . . . . .  40�.268 
Fan, exhaust, J. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,397 
Fans, appliance for rotary, C. E. Waldeck . . . . . . . . . .  408.555 
Feculent receiver, O. D. M cClellan . . . . . . . . . . . . . . . .  408,506 
Feed trough, W. An drus . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40�.569 
Feed water heater and puriHer. G. B. Field . . . . . . . .  408.605 
Fence. wire, D. H. A l len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.2S2 
Fertilizer, J. A. Lighthall  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.4!11 
Firearm. revolving, H. M. Caldwe l l  . . . . . . . . . . . . . . . . .  408.457 
Inre extinguisher, automatic, J. R. Gray . . . . . . . . . . 408.302 
Fire extinguishers, discharge cock for. J. M. Mil-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.423 
Fire extinguishing apparatus. automatic. · O. B. 

Hall . . . . .  . . . . . . .  . . . .  . .  . . .  . . . .  . . .  . . .  . . . . . .  . . . . . .  . . . .  40S.615 
Fires, giving alarms, etc., apparatus for ex-

tll!jtushinjt, J. H. Radcliffe . . . . . . . . . . . . . . . . . . . . .  408,:125 
Fishing' sDood. F. Hu bbard . . . . . . . . . . . . . . . . . . . . . . . . . . 408.847 
Flanging apparatus, I. B. Coleman . . . . . . . . . . . . . . . . . .  408,b86 
Florat tetter or design , W. C. Krick . . . . . . . . . . . . . . . . .  408.416 
Frame. See Grindstone frame. Slate frame. 
Friction, magnetically reducing. M. W. Dewey . . . . 408.465 
Fuel cartridge, W. Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.2'.10 
Furnace. See Bagasse fUrnace. Boiler furnace. 

Glass furnace. Heatin2 furnace. Ore roast­

ing furnace. Refuse furnace. Tire heating 
furnace. 

�'urniture, knockdown. A. White . . . . . . . . . . . . . . . . . .  408.27S 
Gauge. See Measuring gaUlle. 
Garlic from wheat, machine for separating, A. 

Herr. . . . .  . . . . .  . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  408.619 
Garlic from wheat. separating. A. Herr . . . . . . . . . . . .  408,61S 
G as, apparatus for the man ufacture of. J. M. 

Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,538. 408,586. 40H.b14 
G as engi ne. D. S. Regan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40S.356 

Gas engines, atomizer for petroleum, E. Capi-
taine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  408,� 

G as engines, igniting deVICe for petroleum, E. 
Capitaine . . .  , . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . .  4'08,459 

Gas engInes, operating. II. H oelljes . . . . . . . . . . . . . . . .  408.453 
GaM from gas wells. accelerating the flow of 

natural, E. A. Cook . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  40S,f>52 

Ga., manufacture of, J. M. Rose . . . . . . . . . . . . . . . . . . . . 400.535 
Ga •• manufacturing. J. M. Rose . . . . . . . . . . . . . . 408,532, 4OS,534 
Gate, A. Fawcett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.601 
Gate, E. Kel.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  408.62R 
Gate. I •. W. Loughary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40R.Ml 

Gelatine. making, F. W. P. & r.. P. Swinborne . . . . . 408,549 
Gelatinous matter from hides or skins. prepar-

Ing. F. W. P. & L. P. Swinborne . . . . . . . . . . . . . . 408.548 
Gelatinous product, F. W. P. & L. P. Swinborne . .  408,636 
.(1ene:ator. See Steam gene.rator. 
Glass furnace. De la Cbapelle  & Pearce (r) . . . . . . . . .  1 I .01S 

Glove. Buckley II: Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.650 

Grain heater. A. Wassmund . . . . . . . . . . . . . . . . . . . . . . . .  408.556 
Graphophone tablets. repreparing. D. W. Brown . . 408.649 
Grate. T. T. Rockett . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  408;526 
Grlnd.tone frame, R. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . 408.662 

Gun, breech.loading. G. S. Boesch . . . . . . . . . . . . . . . . . . 408.453 
Hammocks, maklno<. J. Braysbaw . . . . . . . . . . . . . . . . . . .  408.207 

Harne.s-D. J. R. Kennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.661 
Harness for vicioU8 horsee, sBfety. R. M. lteid . . . .  408.436 
Harness stuffing machine. H. LellW . . . . . . . .  · . . . . . .  408.489 
Harrow, J. '1'. Hamilton . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  408.334 
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JIIiaoYeater. J. W. LatImer . . . . . . . . . . . . . . . . . . .  ; • • • . • • • •  4OO,m Pet�leuin and otherchydroearbo .... .  ppanlu for �;I&'II'I .... maebl�.G. Da!I1PlP!f. .•• • , . � ,  • . • • • •  __ 
:qan'etlten. carrier belt fot. J. S. Davts • • • • • • • • • • • •  408,8M ' vapnrlzlbluncl burnlDlt. WIl.on " M_n . • • • • • . 4Q8,$' Stone settlq maoblne, ·C • .  Re:rnow. ... . . . .. . . . . . . . .  4M,SIlII 
Banetltera. reel adjultlng mechaniam for, H. F. Petroleum. · . .  apparatus for , bornloi, ; Wilson '. " Stopper. , See. Sottle .topper: . . . . . . . .. . 

()randall . . . . . . . . . . . . .  ·, . . . . . . . • • . . . . • . • • . . . . . . . • . • . . 408.463 Mo.on. : . • • . • • • • • . • • • • • , . . • • • • • • .• .••. . •. . . • • . •• • • • •  400.tWa Stove. oU. A. H. CaIlln.; :  . . • • . . • • • • • • • . • . • . • . 408.210. 4M.2ll 
HaPYestlDlr machine, J. H. Adamsoo . . . . .. • • • . . . • . . • 408,398 Petroleum bnroer; tr. G • .  J.llly • • • •  : • • . • • • •  , . . . . . . . ... . 408,246 · Btove or air heatlna apparatol, S. C. Davldsoo . . . . 4111M02 
Har't'estlulf _hloes, Jmotter for graio. J. S. Photographic camera., roll holder tor. B. B. Bar- Straw cutter. W. Ill. Davis . . . . . . . . .. . . . . . . . . . . . . . . � . . . 408,221 

· Woodhouie . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4G8,645 ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.461 Street wuher. J. B. Arcl . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.646 
Hats. lIIa11:iDlf. D.· Partrlck . . . . . . . . . . . . ; . . . . . . . . . . . . . .  408,6l2 PIgeonhole case. rotating, G. A. G oodrich . . ... .. . . .  400.200 Striog. ltretchlng Bnd tonIng deVice, A. Felldln . . .  · 4QI.OO2 
:pa" C'.orrier book. T. J .  Hitchcock . . . . . . . . . . . . . . . . . . 408,620 Pipe. See ·Tobocco pipe. Sucker rod·elevator. H. Knoll: . . . . . . . . . . .  : . .. . . . . . . . . 408,416 
Jla;'. device for BRmpllDlf. T. B. Draper . . . . . . . . . . . . 408.223 Pipe couplinlr. valved, 'l·ra.k " Carmichael . . . . . .. 408,273 Sun and vapor bath. B. ·D. Babbltt . . . . . . . . . . . � . . . . . .  408,2IK 
Say ralle aBd loader. combined. Long & Walker . .  408,494· Pipe wreoch. J. A. Glle . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 408,4'19 Surgeon'. 81lk or catgot. paokage of. R. W. Joho. 
� ltaeker. A. lIl, Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.429 PI.ton rod. aod plstoo head. In cylinders. deVice ' SOD . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 408.625. 
�er and thrasher. B. Holt . . . . . . . . . . . . . . . . . . . . . . . 408,412 for adjUsting. L. Finlay . . . . . . . . . . . . . . . . . . . : . . . . . «J8,38t Su.pender attachmeot, J. P. Rummel . . . . . . . . . . . . .  408.5d8 
8-.,r • .  See Feed · water heater. Grain heater. Planter· and seed drill. potato. W. L. Collin . . . . . . . .  4II8JiIl6 SwUlring maohlne. W. H: Dayton . . . . . . . . . _ . . . . . . .. . .  4Ofl.2IN 

Portable heater. Water heater. Planter • .  seed. CommlDIfB & McDull'ee . . . . . . . . . . . . 408,S78 Switch. · See Bliectric Iwltcb. . 
. 

IlWlng·apparatu8 • .  P. FOll: . . . . . . . . . . . . . . . . . . . . . . . . . . 408.301 Plant •• removing vermlu .01" .�es· fl'OPt • . B .. P. SwltcIilrig ·apParatus. magnet.O-eleotrjc individual, 
Heating apparatu .. C. A. Sawin . . . . . . . . . . . . . . . . . . . . .  408,2611' !l'QwJQr . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  : . . . . . . . . . . . . . . .  408,008 J. W. Dunlap. Sr. J.. . . . . . . . . . . . . . . . .. � . .  · .. , . . . . . . . .  408,tclS 
lI.eatlog apparatu •• water. N. A. Boyntoo . . . ... . . . . 408.456 PlOW. J. P. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,241 Table. .,see Turn tllble, 

. 

B_tb •• · bul�. device for. C. M. TaylOr . . . . . .. . 408.444, Plow. A. J.  Venizkl . . . . . . .  : . . .  , . . . . . . . . . . . . . . . . . . . . . . .  408,331 Tag. W. D. Smith . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . .. . . 4QI,859' 
�I ... larnace..abeet. -Francis· & BaIi1l81cl . . . . ... . 408,4\'6 ' Plows, .talk cntter ·wheel for Bulky. B. A. Raker . . 408,2&1. Tank. See Dlslnfectlcg tank. Water olc.eUank. 
Ilfn.e. leeIi, H. W. Steiner: . • • •  '0 . . . . . .  ; . . . . . . . . . . . . .  408,441 Pole or shaft for v�hlcle •• safety. J. P. Kline .. . . . . 400.lU2 Wellrhlng 011 tank. 
. 1IoIM.11III ·.aod conveying machine. A. H. Brown ... . 408,456 Pole • •  ectional metal. J. H. Cunningham . . . . . . . . . . .  408,3'l9 Tannlnlr apparatu., G. S. Ton.tead . . . . . . . . . . . . . . . . .  408,300 
Holder. See Book or music holder. Cbalk holder. Portable heater, W. Barley . . . . . . . . . . . .. . ; . . . . . . .. . . . .  408,469 Tap. collap.lble. A. B. Rabbitt . . . . . . . . . . . . . . . . . . . . . .  · 408,570 

. , CnII' holder. .Braser holder. E:reg1aa. holder; Postmarklog and canceling macblne, letter, A. Telegraphic appaRtu •• mechanIcal. A. Casana. • • •  408,2l4 
Lamp wick holder. Paper holder. Sandpaper Bertram . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . ... .  408,4Ol Telephooe sy.tem. J. R. SmIth . . . . . . .  . . . . . . . . . . . . 408,S27 

. !IOlder. Spool holder.. 'l'race holder. Potato digger •. F. M. Burger . . . . . . . . . . . . . . . . . . . . . . . . .  408,208 Tellorlan, J. A. Boyce . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . .  408,ll36 

Bolder .for . letters, papers, card ... etc . •  D. A. Potato dilrlrer. A. Rilrby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.670 Tenoning machlne • . O. McCullough . . . . . . . . . . . . . . . . .  408,352, 
8mlth . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; ;  . . . . . . . . . . . . . . . . . .  408,M1 Pre ••• Ses Hydraulic pre ••. J,ead press. : 

. 
Thra.her. tn.voilng. Bolt·& Dr.per . . . . . . . . . . . . . . . . . 4IW!,m 

HOOk. . . Bee Case hook. Hay canler boo!<. Pre •• for knitted or woven fabrics. W. D. But ... . .  408,5'i8 Thruhlng machine. A. L. G III. . . . . . . . . . . . . . . . . . . ... . 408,382 
HoNeahoe. b1ank cuttlulr macblne •. E. .Firth . . . .  ; . .  408.226 Printer and cutter. combined paper. L. Ehrlich . . . 408.591 Tide power, device for utlHzing. J. RIngen . . . . . . . . 408,626 
H_hoe machine. T&ylor " POTey • . • • . • • • . • •. _ • •  408.'lI9 Printing and delivery · . mechanI8m, web. S. D. Tie. Mea Railwn" tie. 
Horse.hoes. blacbmlth's device for finishing. A. . Tucker . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  :. . .. .. . 41B,3QI ?,'ilrht •• biclc1e. R. G. �per. . . . . . . . . . . . . . . . . . . . . . . . .  4IW!,438 . R. Murpb" . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  : .. . . . .  4IlIl,5C» Printing cyl1ndOl'll, Imposing forms upon. S. D. Tlre heatlna turnace. J .  Kiefer . . . . . . . . . . . . .  · . . .. . . . . .  400.349 
11.0118 coupling. W. W; Han.com . . . . . . . . . . . . . . . . . . . .  408,409 Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,393 Tobacco pipe, IIlmery & Chrl.tlan . . . . . . . . . . . . . . . . . .  408,341 
lI\IM ooupllng"C. PArent . .  , . . . . . . . . . . . . . . . . . . . .. . . . .  408,256 Printing machine delivery apparatul, web. S. D.  Toolrue HUpport. vehicle. W. W. Mayne . . . . .. . . .. . . .  4IW!,312 
Hose IlOllpling. J. Pringle . . . ; ... . . . . . . . . . . . . . . . . . . . . . 408,434. 'rucker. ; "  . . . . . .  : ;  . . . .  ; . . .  � '. .  . . . . . . . .  : . . . . . . . . . . .  408,889. Tool • •  ocket. R. E. Breed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,336 
1i_. llnlt toro.lll fOr. H.. F. Be.kner . . . . . . . . . . . _ ..  400.'J84; Printing machine delivery mechanism. S. D. Toothed wheel. J . T. Redlngto . . . . . . . . . . . . . . . . . . . . .  iIl8,43i> 
Ih-draullc pr8l!ll. C. D. Davl . . . . . . . . . . . . . , . . . . . . . . . . .  408,61i3 Tucller . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,SOO Toy. musical, F. A. Sommer . . . . . . . . . . . . . . . . . . . . . . . . .  408,685 
:8Jdrocarhon horner. S. Bennett . . . . . . . . . . . . . .. . . . .. . 408.�. Printing machine Inking mechanl.m. S. D. Trace holder. G. L. Hydorn . . . . . . . . . . . . . . . . . . . .  _.; .  408,289 
lnde:l:. H . . A; Stephenson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OS,361 Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,392 Trap. See Bottle tra),. 
Indicator •. BIle. Elevator alarm Indicator. Prlntlnlr machine 'sheet countlnlr mechanism. S. Tra". jewelry. L. Burt . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,5'i6 
10.ect.. deltroyer .. can for. dlstributinll. R. S. Pey- D. Tucker . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . • . .  . .  . . . . . . .  408,391 Trloycle. G. J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  '408,624 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4D8,614 Prlntlog machln .... gripper moUoo for, G. P. Fen- Trolley track. J. H. 'lIIorley . . . . . . . . . . . . . . . . . . . . ... . . . 408,500 
InsnlatiD,tcC)upltng fOr pipe •• E. B. ErickSon . . . . . . 408,600 ner . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  ,: : . . . . . . . . .. . . .... 408,ooa, Trough. See. Feed t,!"ough. 
lnsuh<tlng. material .lnto underJrround condultll. Prop,eIllng mechanism. water p01l'�r .. v88�el� .. H; 1 Truck, stove. G. W. Amo . . . . . . . . . . . . . . . . . . . . . . . . .. . . 408.56S 

IntroduQ\Dg molten. D. nrooits, oJr . . . . . . . . . . . . .  408.57� Lobdell . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . .  ; . . . . . .  ,, : . . .  408,8i.or Trunk. P. C""'ele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . : 408,462 
In8ulator • . Ilne wire. C. G. Graltam . . . . . . . . . . . . . . . . . .  408.883 Pulley. A. E. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 408,261 Tubing comPO.ed ot pTa.tlc materials. Incasing. 

. 

Iron. See SolderinR Iron. . Pulley. J. T. MItchell . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . .  408.6.'12· H. B. CObb . . . . .  · . .  ; . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  &06,8'14 
Ivory.etc •• lub.titllte for. ". Greening . . . . . . . . . .. .  408,3« Pulley. drive. G. C. Cowie. (1') . . . . . : . ;  . . . . . . . . . . . . . . .. 11.020: Tublulr. maoufaet\l11nll, H. B •. CObb . . . . . . . . . . . . . . . .  408,8'16 
JiooII. Bee Llftioll jack. Pump. I . e. N. Sweet . . . . . . . . . . . . . . . .  ; . . . . . .  : . . . . .. ; . . .  408,541 Turn table. cable .... i!w:a". J. C, a. Stut . . . . . .. .. . . . .  408,443 
oIo1,ner'. set. H. Focken . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,473 ,fump and siphoo, ,T. G. ·Brewer . . . ; . . . .  ; . . .  ; . . . . .. ; .  408,6UI Twine. mannfacturl.o,J pinder. J. Lyall . . . . . . . . . . . . .  408,24'1 
oIolllt. 8ee Rail jOint. Pump, fprlle, J. M. Wlnlrer . . . . . . . . . .. . . . . . . . ; . . . .. . . .  408.564 Typewriter cabinet. J. Kiefer . . . . . . . . . . . . . . . . . . . ... .  408.380 
Journal bOll:, Hayes & Read . . . . . . . . . . . .  _ . . . . . ... . . . . 408.659 Pumps • • t�m moior for. H. O. Beatty . . . . . . . . . . . . . AOS,400 TY]>8wrlter aesk. c. iI: Tyler . . . . . . . . . . . . . . . . . . . . . . . .  408,568 

. 01'0"'1 bol<o antl·frlctlon. J. Brewer . . . . . . . . . . . . . . . 408.288 Pump ••• trainer for suction pipe. ot. O. H. J ew- Tlp6wrltlnlr macbliusi. ribbon movement for. L. 
Ilnlttln8 machlne. cranlar. J. H. Reed . . . . . . 408,522. W8,523 ell . . . . . . .. . . . . . .. . . .. .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  408.4Il'1 A. Brott . . .  ; . . . . .  , . . . . . . .  , . . . . . . . . . . . . . .  , . . ... . . . . . . . . 4I!IJ,2I!9 
llutaiDlf machine for making IlgUred knit good.. Punching machine, check, R, Gailrer . . . . . . . . . . . . . . . 408.668 Valve gear for steam engines, A.. Blaha; . . . . . . . . . . .  4Il8.462 

..w.ht. lIl. TllI'llny. . . . . . . . . .  . . . .  . . . .  . . . . .  . . . . . . . 41B,2'11 Radlator • .  J • .  Lledl . . . .  " • .  " . . .  " . . . . . . . . . . . . . . . . . . . . . .  408.420 Valve· .eat blank •• ' die for compres.lng. J. Powell. 408.322 
EnlUlng machine •• traight, F. WlIcomb . . 408,560 to 408.562 Rail jolot. R. H. Soule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408,M3 Valve. wa.teway. J Powell . . . . . . . . . . . . . . . . . . . . .. . . . .  408;:,21 
Knu.tlllll . maohines, falling bar for straight. B. Railway .llInal. J. W. Rigg8 . . . . . . ; . . . . . . . . . . . . . . . . . .  408.671 Vehicle brake., J. Mani . . . .  , . .. . . . . . . . .. . . . . . . . . . .  _ •• 4IB.421 

!1'tll'any . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,368 Railway .y.st.em. electric, F • . J . Sprague . . . . ' . . . .. . . . 408.544 Vehicle motor. W. W .. Grlacom . . . . . . . . . . . . . . . ... . . . .  400.:I'l3 KlIlttlng machines. .Ioker .opportlnlr device for RaI!'!I'IlY tie. C. B. l"almer . . . . . . . . : . . . . . . . . . . . . . . . . . . .  41B,255 Vehicle motor. J. Potter . . . . . .. . .. . . . . . . . . . . . . . . . . . . . .  408,480' 
&raIght .• B. Till'an;r . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  408,270 Rellway •• uoderground conduit for electrlc, C. J. Vehicle runnlog aear. J. H. Ferguson . . . . . . . . . . . . . .  400.004. 

KlIlttln8. J!IAChlnes. welt , or hem torming device Van Depoele . . . . . ... . . . . . . . ; . . . . . . . . . . . . . . . . . . . .. . .  408,639 Vehlcl.e .prlng. W. E. Powers . . . . . . . . . . . . . . . . . . . . . .  , 408,019 
tor atralght • .  E.; TItIlJ,ny . . . . . . . . .. .. . . . . . . . . . . . . . .  40B.m: Rake. Ijee Hay rak!!'.. . . VehiCle wheel and ule. G • . J ohMon . . . . . . . . . . . . . . .  408,240 

Knoclldown· bench .fOr dogs, etc .• C. A. Ornft . . . . . . 400.""" Ratchet.nieohanlslJj. C. Steven.on . . . . . . . . . . . . . . . . . 4111.545 Vehicles ' by secondary batterle •• means for pro. LaIIeIlng machine. ean. 111. B • .  Chambers . .  . . . . . . .. . . 408.560' Reel: carriage. J. � • .llt:jlle� . . . . . . ,. . . . . .  • . ... .  . . . .  . .  .. . . . .  408.499 pelllng. W. W. Gri.com . . . . . . . .. . . . .. . . . . . . 408,231. 408,232 
Lace or otber.·fabrlca, machine fOr IInI.hlng. L. . . ' Refu.e fnrnace. H. W'. Whitlnlr . . . . . . . . . . . . . . . . . . . . . 4IJ8.559 Vehicle .. shlftlna rail for. S. Burd8all . . . . . . . . . . . . .  4OS.6Iil 

. ;�Indle" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 4IlS.499' Rell1l�tpr. Se,! :E'l\Ctrl�. _hID!l.rl!ll11�t.Qr. . . Veil fa.tener. P. N. Tryon . . . . . . . . . . .. . . . . . . . . . . . . . . .  408.446 La4der ; .8lI:ten81on. c. FrlaeU . . ' . . . .  , . . .. ; .. . ... . .. . . .  408,610: Road �o)ler. ste.am. C" A. Case . . , . ... . . . . . . :: . •  ; . . . . . . 408,lI'I2 Velocipede. Phillip. " Smith . . . . .  ; .  . .  . . . . . . . . . . . . . .  4D8,616 
Llldaer; _en.lon. G. L. Wright. . . . .  . . .. ... . . .. . .. 408;281, RoU •• C. J, QUl:t1"l . . . . . . . , . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . .  408.2m Velocipede. W: H. Rud" . . . .  ' . . .. . . . . . . . . . . . . . .. . . . .  408,634 
LalOP. �IJII. W • .c. Homan . . . . . . . . . . . . . . . . . . . . , . ..  , 4 .8,806i Roller� See �ad roll!l�. , , Ve*d� :,.l>Paratu'!!,�-cI� Drel ... met k . 

III.lde Paa:e, .. eII l .... m.n • • •  ,,:. eelltlt LI .... Baek Paa:e. each IDurtion • . • •  81.00 .. line. 
The above are chil,rges per agate IIne-about · eight 

words per line. Thl. notice shows tbe width of the line. 
and Is s<at In agate type. �gravlnl1:. may head adver­
tisements at the BRme rate per agate 'line. by m_ 
ment. u the letter pr8l!ll. A dverti.ements mnst be 
received at pnbllcatlon olllce u early as Th\ll'Bday morn-
ing to appear In n� I",ufl. . 

WALL PLASTER . 
It Iii Hard

b
l).,. ... ." .... 

A·dhellive. oes not .� 
or crack. It is inipervlowi 
to Wind. wate� and disease 
t��· lt�a� �: .1CpltJ,er;. 
aoy kind of .weather. ' It Is . 
in general use. Llcen_ 
"ranted fur the ' mIJtIDII. ·  
usinlr. and seiling. Ad4ress 

ADAMANT MFG. CO • 
"I E. Gene.ee Street, 

�J'l"nen f!le. " N  • .  Y., 

lCE·HOUSE AND COLD ROOM.-BY R. . 
G. Hatlleld. with directions for conatruetlon. F01Ir : 
engravings; Contained In SCIBNTTJI'lO AMERl'CAN Sl1J.'o 
PLBMlIINT. 39. Price �o cents. To be had at tbI8 oflllle . 
md of all newi;d�ers. . . . " 

Drill Presses, . Ch�cks, D;ilis, 
Dogs, and machinists· and ama­
teurs' outfits. .Latltes on , /n'al. 
Catalogues mailed on 
165 W. 2d St •• 

T E L E M: E T ::m ::a. ... 
mee1rlel .odle.tloll aDd ,HeeorcllDC 

THERMOMETERS, 
:PRESSURE GAGES, 

BAROMETERS . 
HEIGHT OF WATER GAllES. 

See article. 1":'f18;�ci.m. Ammeoo, 
August S. 1889. 

Send for mauufacturers' catalogue to 
h .. rmnlm�,t .. r Co. Mass" U ,S  • 

Lamp _mer'. L. R. Oak .. . . ; . . . . . #.;. ; . . . . . . . . . . ..:.,:-'4OI!.MIt. koIle1', S. 1!l;Davts. :;·; . . : . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  '108;8118: SoH . . . . . . ... . . . . .. . .  , . . . . . . . . . . . . . _ . . . . . . . . ... . . :. 408,466 Lamp filaments. mannfacture of lnC'.andescent. T. Rolllnlf d!lve •. crews • .  dle .to,r, .C. D. J!.Qger!l . , , , , ,  • .  � • Waiatband .fa,stener •. J. lIlwlg, . . . . . . . . . . . . . . . . . . . . . . �, . ':D.::JIq&/<oirae c . .  , . . :; . : , • • •  � . . . . . · : . . . . . . . .  : . .  ; .4 . . . . 4118,286· �� CQYC�Dg. J. �, .J:lenthQm, . .  , • •  " " " . . . . . . .  .,. . .  4II&,3o.l' : W""her. See Street ... uber. ' Laap w.lckbulder. G. B� Messer· . . . . . . . . . ; . . .. .  ; . . ... 400,318' Routing and 'Woodworkloa machine. a. M. Albee. ' 408,8116 . Wa.hinp: machine. 'P: w. Rodecker . . . . . .  : . : . . . . . . . .  408,1i27 '-]III, burrier' for centrai draught, Z. Davl • . . . • . .  408,59ll Rubber, apparatus for washing and separatina. Watch • • tem winding and Betting. E. K. Boyd • . • . •  408,573 
� shle!d and reflector for Incandescent�lec- N. C. MitchelL .. . . . . . . . . . . .  , . . . . . .  ; . . . .. y "  . .... . . , 408,424' Watch •. atem 'li'lnding and .stUng. A: Troller . . . . . . 408.274 

.trio • . G.. GIbbs . . . . . . . . . . . . . . .  , . . . . . . . . . . ..  , . . . . . . . . . .  400.478 Rullng .Ia�e •• frame for. Ortell & Rottmann . . . . . . . 408.S8'T Water closet. W. Bllntlna. �I' . . . . . . . . . . . . . . . . . . .. . . . 4Il8.371 
� wl,ck ralaer for central draught; Z. Davi . . .  408,591 SaddlE,ltr'!8, C. F. Huatln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 468,57'1. Water closet tank. H. H. CraIgie . . . . . . .. . . . . . . . . . . . . . 408,218 �.H. G. GrilIIth . . . . .. . . . : . . . . . . . .  ; .. . . .  ; . . . . . .  408,614 Sandpaper holder. T. L. Prevo.t . . . . . . . . . . . . . . . . . . . . 408,488 Water elevator. A. H. lillIe .. . . . . . . . . . . . . . . . . . . . . . . . .  400.408 

Latnh. C. c.. :Van Brooklin . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  � SasI)..f!'8tener •. Fitch & 'W.IIII ....... ... . . . . . . . . ,"  . .  ; . . . . .  408,228: Water heater. T. G. G. Monat . . . . . . . . . . . . . . . . . . . . . . . 408,249 
Latile .• pmdle.brake. E. P. BIiIIard . . . . .. . . . . . . . . . . . . .  408,291 Sash fastener. W. I.ivlng.tone . .. . . .. . . . . . . .. . . . . . . . . . .  408.4113, Water meters; aPParatU8 'for conatructlDlf, L. H. 
LMhing. lDetai. 1. S. lIIlkln . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.599 Saw. G. W. Pre.cott . . . . . . . . . . . . . , .. . .. . . . . . . . . .  . .  . . .  408.11\19 Nub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.1108 
� pr!!B,8. a. » . . C!lbb . . . . . . . . . . . . . . . . . . . . . . . .  408.3'15, 408,377 Saw sharpening d�vi�e. W. Rutt"" . . . ... . . . . . . . . . . '. ' 408.851 Water me�I!'1I. case for rotar:r. L. H. Nash . . . . . . . . . 408,007 

�!i!I: .�d �og the. Bame" waterproof. A. ' Scale •• . weighl!,� • . G. L. ?helps . . . . . .. . . . . . ... . . . .. . .. . .  408,819· Weather strip. O. B. Hathawa" . . . . . . . . . . . . . . . . . . . . . 408,:K6 , . ·80""111111: . . . . . . . . . .. . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C08,aoo Scow. domping. J. lIldward . . . . . . . . . . . . . . . , . . . . . . . . . .  408,298 Welgblolr and regt.terlna machine, grain. A. H. 
Letter . tee4l11g and aePllll'ttng machlne, . M. J .  Screw .waglna machine. C. U. Rogers . . . . . . 40S,529. 408.673' W .  Dtos�. ; . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,46'1 . 

OO.lJlh'n.� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.405 Screw thread. npon screw., :tormlnll. C.' D. Sog, We\gblull oll tank. BaChelder & LovejO" . . . . . . . . . . . AOS,400 
�:.g �::%o�:����:e:��k. . . 

Ei��i��k: 
. . .. . .  408.313 

scr:�·;;��d: C: D: ·R���: : ::: : : : : : , : : : : : : : : : : : : : : : :  !:: wh:;1ee car.wheel. Toothed wheel. \'ehtcJe 

Lock •. (). V.olke� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408,447 Scyth� 8""th fastenlnl!:' A •. n, Jl!,Jers . . . . . . . . . . .  , .. ... 4OS,006 Whlatle. E. S. Ru ... ell . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  408;IiOO 
Locks, rod handle for. W. a. Taylor . . . . . . . . . . . .. . . . 408,IiIIO Secondary battery. N. B. Aldrich . . . . . . . . . . . . . . . . . .. 41B,36'1' Winding spindle, J .  B. TIn .. . . . . . . .  ,' . . . . .  , . . . . . . .  " .. 408,39S 
Lt>Ck •• iOct h\Uldle for. H. R. Towne·. · . . . .. . . . . . . . . . . .  408,552' Seconda�y batter:r; T. D. Bottom!! . . . . . . . . . . . . . . . . . . 408,28'1' Windmill. Mast & Croft. Jr . . . . . .. . . . . . . . . . . . . . . . . .. 408,423 
LocruQo�lv.e • .  multjple 1D0tor electric, C. J. Yan Secondary battery. J. F. McLaullhlln . . . . . . . . . . . . . . .  (08,666 Wrench. See Pipe wrench. 

Depoele . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . .. . 408.001 Seed. troD! pulp. macbin.e fqr .,!paratlng. L, Ladd. 408,243 Yarn. etc., machine for tYiDK skelnl of. R. H. 
LOODl plcklnll moUon. J. lIIonll . . . . . . . . . . . . . . .. . . . . 408,501 Seeder an.d h .. rro ..... �Dlblned. A. F. Brow!' . . . . .. . .  41B,280 Comey . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . 408,216 
LOom· sbuttle blnder. B. Earnshaw . . . . . . . . . . . .... . . .  408.4'10; Se�ar. 1.'. A. BelL . . . .  , . . ... . . . . . . . . . . . . . . . . . . . . . .  , . . . .  4OS.il89 
Loom take,.\lp .m.ech.nl.m. R. Rlckenbacher . . . . . .  408.28a Sewing machine, B . FI.cher . . . . . . . . . . : . . . . . . . . . . . . .  408.22'1 
I_pi .l;IlWPIe. '1;'. Norton . . ... . . . . . . . . . . . . . . . . . . . . . . . . .  408,3M Sewing machine. R. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.427 
LOOms. dobby and jacq\lard machine for. A. In- Sewlpg. m.chlne buttonhole attl!>Chment. D. MII).s. 408JIOO 

I!hig!!r . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.485 Sewlnlr machlne,tuck holder. L. J. PearsalI. . . . .. .  4Q8.258 
LoOpIng machine., trimming attachment for, N. Shade t ... t�ner. P. A� Harris . . . . . . . . . . . . . . . . . . . . . . . . . 408,410 

H. Bruce . . . . .  , . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  408.575 Shaft and belt tighteoer. counter. P. H. Kroncke. 408.417 
Lubricator. C. H. Parshall. Sr . . . . . . . . . . . . . . . . . . . ... . 408,318 Shaft COO)I!'II ,bOll:, H • .Kleman . . . . . . . . . . . . . . . . . . . . . . 4Oi.oo3 
Manille. G. K. Geilrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  408.477 Shaft suppo�. i;l', Rie.eck. :  . . . . . . . . . . . . . . . . . . . . .. . ... . .  408,OSO 
Measuring gaoge. tbre.hold. D. W. Macker . . . . . . . .  408.C96 Shoe beading machine. S. Ro ... Jr . . . . . . . . . . . . .. . . . . 408.5iI'/' 
!ll:l!Cball.IAA\ JIlov"Dlfjnt. J. P. Stiles . . . . . . . . . . . . .. . .. . .  408.M6 Show case. cabinet. E. PUrerllng . . . . . . . . . . . . . . . . . . . . 4D8,61'1 
Mcidlclne. congh ;'Irup. F. ·M. Jaque .. . . . . .. . . . . . . . . .  408.486 Silrnal. See Railway silrnal. 
:M:etal founders' pattern •• making, H. Tabor . . . . . . 408,67'1 Signal operatlnlr mechanl.ni. J. T. HBmba;r . . . . .. . . 4Oi,616 
Ji:�. tpaohlne for fInI.hing aDd ol'Dam,entl!>g. H. Silrnaling apparatus, electric. W. EIIe". . .  . . . .. . . . 408,ZK 

M. Quackenbnah . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  400,621. SOdawat.er fountainS, apparatus for charging. F. 
M�. S!l8. Blectrlc meter. S. Waido . . .  : . • • : . . . . . . . . . . . : , . . . . . . . . . . . . . . . . . . . . . . &06,276 
:M:III • .  See Cane mill. Cros.hlnlr and grinding mill. Solder riogs. machine for hemmlni can caps with 
JlwlJig cutter •• maklQg. C. C. Tyler . . . . . . . . . . . . . . . . .  408.C46 sheet. Hodgson 

.a,; Norton·, :. : . . . .  , . . . . . . . . . . . . . . .  41B,317 
MIter.bozand plctore frame clamp. combined, H.. Solderlog Iron. T. W. Bversole . . . . . . . . . . . . . . . . . . . . 408.4011 

. .' . ,C:M.arsh, .. . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .. . . . .  408,248 Soldering' machine, J. G. HodJrson . . . . . . . . . . . . . ,. . . . .  400.238 
lI�er pad. C. A. Pratt . . . . . . . . . . . . . . . . . . . .. . . . . . .  408,020 Solderinlr machIne. can caP. E. Norton . . . .  ' . . .  "' . . . .  408,�. 
1I0!1k1. See Brick mould. Solderinlr machine. can caP. Norton '" Hodlt'son .. 408,316 
�\IIII, ,� . J •. <l!'rr . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  · . . . .  408,6VlJ SolderinK vent holes. machine for. E. Norten . . . . . .  408,253 
�dl� maChlne. BaDd. M. R. Moore . . . . . . . . ... . . .  408,8116 SOwer. brol!dca.t sead. S. Smoker . . . . . . . . . . . . . . . . . . . 408,Ma 

.-".� •. :J40w . .  " . . . .  , , ,  . . . . .. . . . . .  , . . . . . . .. ... . .  408,571 Spindle. See Wlndlng .plndle. 
lID, head,. H. F. Low . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  , .  408,496 Spinning frames. etc .• support lbr the rollers of. 
Mqtor. IkM! �� mot'll' • .  Eieetrlc motQr. E. 1,'Weedale . . . . . . . . . ...... ... .. . . . . . , • •  : . . : . . . .. . .  , ... . . .. , 408.275 
,. '" St ....... '1Iloter. Vehicle motor. Splnnln� ,machlnes •. saddle forto,,·�lIs of. W. T, . , 
Mower. lawn. C. A. Olcott . . . . . . . . . . . . . . . . . . . . . .  " . . . .  408,426 Carroll . . .. : . . . . .. . . .. .. . .  , . . . .. . . .. . . . . . . .  � . . . . . .. ,' . .. " 408,292 
.... \l"8f,JIl'!l'D, ,� W'enl'tlIra . . . . . ... .. . . . . . . . . . . . . . . . ... . 408,56S SplDnIBlr mule, O. Schtmmel . . . . . . . .. . . . · . . , . .. . . . · . . . . . 408.540 
¥ollcal lnstrument, Deagan " Carroll . . . . . . . . .. . . . . 408.655 Splon!nll( 8pitidie �.¥p.pO�}:t!.;a. !Jhaplll&':" :'� ·� � or spike blank sharpener. J. T. 'JoBe . . . . . . . . . . 400.348 Spinnl11i1 l1,PlndIe .nppoi1:, F • . SefJDour . . . . . .  ,,; : . .  : .; 4084\K �� ela.p, A. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.308. Splnll\111f spl�dl.e �upPOrt, II' Th�r" .. . . . , . . . . .  , .4OBoSllO 

DESIGNB. 
Car dub. street. J. W. Fowler . . . . . . . . . . . . . . . . . . . . . . . 19.254 
DI.h co,.er. T. B. Atterbnry . . . . . . . . . . . . . . . . . . . . 19,247. 19.200 
Drnggl.t' • •  Ign. W. G. WaI� . . . . . . . .  , . .. . . . .. . . . . . . . .  19.260 
Fan appliance. rotaI'J. C. E. Waldeck . . . . . . . . . . . . . . . . 19,269 

Fence gate. R. B. McMullen . . . . . . . . . ... . . . . . . . . . . . . . . .  19.258 
Grate. fireplace; E. I,. Calel", . . . .  . . . .  . . . . . .  . . .  . . . . . . . .  19.25.� 
Marloer's clock dial. S. H. HardlDlf. Jr . . . . • • . • . . • .  ; .  19.255 
Tea pot, J. E. JeII'ords . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,256 
Type'. font of printing. G. F. Jordan . . . . . . . . . . . . . . . .  19,257 
Wall paper. C. Booze . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.2111. 111,252. _. _--

TRADE MARKS. 
Boots and .hoes; Beml •. & Fletoher • • • . • •  , . • • • • • • • • • •  16.007 

Botte'r; creamery. Groce .. ' Supply 8.ud Storage 
·COmpan" . ;  . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ... . 16,\100 

Butto .... shoe. F. Fournier " Knopf . . . . . . . . . . . . . . . .  � 16,\100 
Clnned vegetables. trults • .fI.h. oy.tara and meate, 

J. H. Brookmlre k.CO .. . . . . . . . . .. .. . . . . . . . . . .  " . . . .  , 16,395 
Clothes wringers. Colby Wrin�er Cotopan" . . . . . . . . . 16J101l 
Compl8ll:l0n: prepsration tor the. H. R. IIlaton .. . . . . J6,891 
Cream. remedial and co.metlc, N. K. GentrY . . . . . .. 111,901 
FlDge� rlnlr •• SlnnQck & Sherrill . .  ' "  . .  . . . . .  . . . . . . . . . . 16.1108 
Paper clothing. Mlldj:re k Waeson . . . . . . . .  . . ... . . .  16.904 
PlaatIB'B. medicinal, Potter Drug and ChemIcal Co. 16.906 
J!lhoe. for men. women and children .• Petera '" Mil-

. ler Slioii Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.906 
Sho.es. men' .. J. Meter . . . . . .. . , . . . . . . . . . .  : . . .. : .. . .. . . . . . l6,9OiI 
Valves. and water vaiv�. Ii •• �baI).ks k COq . . , . • , . c . . l6.SI18, 16,899 
iy east, dry hop. Chicago. Yeut Company. . . . . . . .  ... . .  16,8Il6 E

'. "._ ..
.

. 11' 
.
.. 1' •. H. Icu . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 408.482 Spool holder. H. W. Steiner . . . . . . . . . . . . . . . . . . . . . . . . . .  408,828 

" ,.,.nlIIII minerai. J. K. Field . . . . . . . . . . . . . . . . . . . .  ."'l!i.4'12 SPring. ' See Draulrht spring. Vehicle sPring • 
. ; ' . . . ' � �reech-IoodIDII. H. T. J. Thronsen .. . . . .  .408.8t.' Spri�lI.n\!' IlP�ratns. Mal'er �.Stle})el .. . . . , . . .  ' " , . .  : 408.ii31 . . 
, ... .�.:�rna.ce, D. R. S. Galbraith . • . . • .. . . . . . . 408,4'%6 StSlDP cancelIDlf . IUI4 .  PO.tmarking machine. G. ·A· f>iolnled Clopy (if til" IPecitioatton IWd drawing of 
�,!.(�r stulllng boll:es. BnsiRD " W'rlght. . . . . .  408,407 Y'f: ·�Ie� .. " . .' .:. " • .' . .  , : " :', : :  � . . . . . . . .. ; • • : • • , .. . . . . .. . 408,411 an" pa- in the fOregoing, list w.IIl be flU'Dished from 

Sto red E nergy 
ACCU M U LATORS for Electric Lilrht\DIf and 

.Street Car · Propn ilion; . 
ELEVTJUflA I. AOOUlIIUI.ATUR COM .... AR. 

; N .. � ·Breadway, N ew York City. , ..,.... � Mol.teoer pad. . Steam boiler. W. M. G1ai1son . . . . . .. . . . . . . . . . . . . . . . ... 408.34.1 tht .. 0Il!OO!fQr 2!) I!I!I).t'. In O� plel\ll8 etate the name 
P.WtJ�ll'g 1D1lQ1\10!to R. B\ll"Jlet .. . . . . . . . . . .  , • • , . . .  �2Q9 llteam boner. II' .l1.I!ck.u"e�';. ', ... . .' . . .. . . . . . . . ," .. . . . . ...

. : ,� and number of the patent deatred, a;nd njIIlit to Jlmm k . .  . 
.....,...���d. C)ltter· roll. L. BbrliCh · "  . .  ·m' ; 4OII,I!I!II steam b.oller; G, P. Wnloo . ,  .. . . .. .. . ... . . . . . _ . . .. .  408,280 co" I!IIl ��;..a;r • . NeW YOrk.. 

. . .  . Edco Syste'm ' � �!"-d . . . .  ��·C!lt
tter.· ro
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team !.�'=; !:, !��"'"!.B' . . . . . . . . . . . . . . . . .' . . . . . . .  �.� ' I  �tD Patef !.'!�
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�"n�� be °edbta

l
lne.!!'t' the • . • • .  . .. . .: ' . , 

.
... , 1 '  ! "� """, ���. � .ter.rc • .  nv.' ... . .,.� .... r-." . . . . , . '  � .�_. "'�� ... _;� . . . . . . _." .. . . . . _, . •  h_.�� or llll' e  .... . �.n_ n ..... Of'e- CoIpP�:Blectrlol.,lg��OWI!l:J»agt. 1I. . st.n..et:c.. 

Pwr. lWl� .. . �. &tam�, . .... " . �� . 8� 1II�. ;I�" . . : :  .. : : :  . .  : . . . ... tr.T" ' .' .. 12Il .1I!J1 ... . 1Iatj � ·th\lf' .. 1i1BPl .. !&t a coat of - �fbr Blectric' on; The oldl!llt 8lll'f iiiilifi 
:'��I'OU! � B. W� .. . ... .. . .. . � ... Stee!L . �. �.�4 ... ... ,. � �: U _�·tIIIDf; iIUI;"'��.uIOi&..iBOr' . .  ' . elqIerJ<0Bee4 l11lectrto :Motql' Co; In.the world" , ' "  -"'''''''"!l,¥.,C?;..�!- .... :--,�,  ..  , : _ StlI4L ,'&.·".' ... . . f ' .. .. . . . . . . ,.,,· •••• 18 .... u: �,� -.; .• &!6w "  ....... 11'B&:, .B',�ll,9, ; #}J!'JlI,�jtHC . . . :(10.ft.� 

� ... � ��� •• �."l'".? -,. " .  . .... , . .  ' . .  :I • .  ""�.'" Nn D*.  0tMr __ 1l�9iO' ... .,� t ... .. � Bt,;, eJUla.I ...... ,... 
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AUGUST 24, 1 8B9.] 
A New Book on ASlla1ling. 

The Newest and Best in the En{ilish 1:.anguage. 
It Lead8 aU others ! ! 

THE ASSAYER'S MANUAL 
An AbrIdged Tre .. tlse o n  the Docimaa'ic Examin .. tlon 
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Member of tbe Royal Technical Comml8sion for the In­
dustries, and of tbe Imperial Patent Office, Berlin. 
'J'ranslated from the Germ .. n by WIlII .. m T. Brannt, 
Editor of •• The Tecbno-Cbemlcal Receipt Book," ete. 
Second American Edition, edited with extensive ad .. 
dltions by F. Lynwood Garrison . Mem ber of the Ameri-
�ef�����';,h�: E��':.Y:lftt:u'l����':ic.l

r
flfus�l!�

u
t;: 

87 enjlTavllW!. 851 pages Svo. Cloth, price . . . . . . .  $a.llo 
rr- By mai!, jree oj postage, to any address in tM 1vorld. 
AB:3TRA()T OF CONTENTS-GeNERAL DIVISION.-

I. Mech .. nlcal Manipulations. II. Chemical Operatlon-. 
III. Assay �'urn .. ces. I V. Assay Vessels. V. Balances 
.. nd ·Weilrbt8. VI. Tools and Implements. VII. A ss .. y 
rd����:j.. ���'il�ld. D��If.��tn��.

L
V'1· NI��e?

o
P{:ii: · 

Cob .. lt. VIII. Zinc. IX. Cadmium. X. Tin. XI. Bis-
���

b
·u���u:�
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¥fi. �IJ�gtt��:"

o
¥vIlr�h:O�t�::;: 

X VIII. Mang .. nese. XIX. Sulphur. XX. Fuels. AP­
pendix. Index. 

IF" A cirenlar oj 8 pages quarto, gI.J1m{J the juU 'l.'abte oj 
�� toof};"oi,='jh�t�'�t":a�.;,� �r:zg:J. 
::ta':1'o�'::=�,!:IiJ("!:,uf

t
s".;;J'1!t

j
�� any one in 

.... The above or anI! 01 aur Books 8<mt by mail. jree oj �, at tM publication price, to anI! addo"llBS in the world. 
.... Our New and ReWled Catalogue oj Pra� _ &Wntijlc Books, 8i pag6S, Soo, and our oth£r C� the 

whole C011ering every branch oj Selenee applied to tile Art., 
=:.,{t:�..,J%'�J;f:'f.tg an.1e �::.�y.one in any part oj the 

H E N R Y C A R E Y  B A I R D  &. CO., 
INDUSTRIAl. PUBLISHERS, BoOKSELLERS & JMPORTERS 

8' " Wal n ut "t .. Phi ladelphia, Pa., U. S. A. 

TO INVENTORS 
�ND MANU FACTURERS 
The 68th Ann ual Exh i bition 

-OF THE-

American Institute of the City of New York 
Will Open OCTOBER 2, lSS9. 

Intending Exnlbitors must make early applic .. tion to 
secure proper space and classification. Fur blanks and 
informatioD. address General Superi n tenden t ,  

A m e " lcan Jnstitul e, New l'Ol'k City. 

The BURGESS Patent 

Foldm[ Clothes Frame 
Fo.· the Lall n dry, 

as a C loth es Drier, It 
exct"l .. al l .  

Will sell to  manufacturers 
State and County rights. Ap­
ply to S. F. BURGESS, 

West Morris, Conn, it if i IRIERS for GTain. Sana, salt,Wet j I!I. E.W ... reli 
II: _ If'eed, Chemicals, etc. H.DnlliaJ, Mo, 

'titutifit  �tutritau. 1 25 

•�IIIIII •• _ HARRISON CONVEY. OR ! T�.���_t'.f�;iEW.���g:, §..�F�:g�I!:t:���l= 
CONVEV<HL 7, ISS9.-Sealed proposals wil l be received at this office 

H.!3fmg Grain, Coal, Sand, Clay, TaR Bark, Cinders, Ores, Seeds,&c. t:;I�II::h�)b':,�����l"����n��';:"':-; �������':f';;I';,fl'� 
Sendfor I BORDEN SELLECK & CO S S o l e  l Ch' IlL Hnd del ivery. on the Mite, of the metal work for POint 
Circolars. , • , 1  Manu'f'ers, S Icago, Loma Light_House, C .. lifornl..... Plans,. specification .. 

I �f:� g� f;�ft�:t�on
a
�g tg�:6�����f:e

a
���gt ���S��:d 

HY�RO . PNEU¥ATIC DREDGER.- r Perforated Leather Belt'l ng to
*�j�� �I�ill�� �}�jo,.a�l:Jj�::","g: 3.

e����T.¢nm 
Descnptlon of Mr. J .. rdID's new .ystem of dNdger, com- Tweljth L.-H. Dist. 
blned with a forcing and conveying apparatus carried • I hi 

::...:...2 ___________________ _ 
upon a raft. Witb 6 Illustrations. (;ontalned In SCI- For ALI. Sw.ft Ruti n 1111" Mac nery. . proposals for !Utl c h l n e  Tool�. - WATEnVLIE� ENTIFIC AMEI<\cAN SUPPLEME�T, No. tiSS. Price CHAS A SCHIEREN & CO Manufacturers AR8ENAL, West 'I'roy, N. Y • • A'Ug'USt 5. 1089.-Sealed 
10 cents. To be bad at this olllce .. nd from all news- • •  . , N Y rk ' pr0p,0sals, in triplicate, will be receIved at this Arsenal dealers. 45-51 Ferry St., ew 0 ,  untIl 2.30 o'clock, P. M., on 'I'hursd .. y, September 5, �8118, 

KEEP COOL ! 86 �"ederal St��!ton �:m�aG��eFi��]:y.
re�g:

d
G��e:��e��

u
��e��80 J:. 

226 No 3d Street 
. right to reject all or any proposals or parts thereof . 

.......... � 
• 

Philadelphia Specitlcations and alJ other information can be bad on 
CL-' ltK'S 

"" is S. Can .. 1 Street, 
• application to COLgN)tL .r. AI . WH1'l'TEMOR1Il, om-

PATENTED MAY 22, lB88. Chicago. nance Department, V. S. A., Commandiiing. ' " . 
Light - Runn ing Venti lating 

FA.:N"S. 
--------�--����------------� , 
CONDENS ERS FOR STEAM EN-

Ad .. pted for Ventilating and Dry­
ing of every description. 

Catalogue free. 
GEO. P. CLARK, 

Box T" Windsor IJocks, ConD. 
AJ;{ent, 744 B'way, New York. 

PAINT YOUR ROOFS 
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as an adjunct to tbe engine. Contujned In SCIKNTIFIC 
AMERICAN SUPPLEMENT, No. 6SIt. Price 10 cent8. To 
be had .. t this office and from .. II newsdealer8. 

2 to  4O H. P. The MOTOR of 19th CENTURY. 
#;�. ��g

s
�� 1:: t:!ea::

e
'Jg �

o
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No �'ire ! No Steam ! No Asbes ! 
No Gauges ! No EOJ;{ineer ! A per­
fectly safe Motor for an pl .. ces and With Dixon's !O l I i ea-Graphlte Paint. 
�fg!

e
to��gj ..zr=:�u�.= cover two or three times more surface and last four or power. For Circulars. etc., address 

five times longer than any other paint. Not affected 
Eoonom,-. _b111I,-, Charter Gas Engine Co. 

by heat or cold or acids. Send for circul .. r. BI.pllell,-, Safel,-. P. O. Box 148. Sterll n", Ill .  
JOS. DIXON CRUCI BLE CO.,  Jersey City, N .  1 .  

Barnes' Foot- Power Machinery 
lJomplete outfits for Act\Ial Worksnop 
Business. A customer says : " Consid­
ering its capacity and the accuracy .of 
your No. 4 Lathe. [ do not see how It 
can be produced at such low cost. The 
velocipede foot-power is simply ele .. 
gant. I can turn steadily for a whole 
day. and at nigbt feel as little tired 
as if I had been walkioJ;{ around." 
Descriptive Price 1.l18t }('ree. . 

W. F. &; JOHN BARNES CO., 
1999 RUBY ST., Rockford. Ill. 

M A D E  W I T H ' B O I L I N C  W AT E R. 

E P P S '  S 
C R A T E FU L-CO M FO RT I N C· 

LIVERPOOL WATER WORKS.-DE-
scriptIon of the method by whlcb the Vaney of L1an­
v.dd:rn. in Wales.wHB converted into u gigantiC reservoir 
for tbe Liverpool w .. ter works. WIth 8 figures. Con­
tain�d in SCIENTIFIC AMERICAN SUrpL�MF.NT, No. Ultll. I'rlce 10 cents. '1'0 be had at this office and from 
all newsdealers. 

l.\II o 'T0:E'l. S. 
The most effiCient and economi­
cal meane. of obtaining from one-
:
i
:�!�� fl�
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the greatest amount of work with 
the use of the smallest stream 
��nrir;:

r
Ch����

a
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Printing Presses, Eleva.tors, 
Churcb Orl/ .. ns, Coffee Mil l., 
Sewin� Machines, Lathes. Den­
tal Contrivances. and in fact. 
any 

.r����I�;nr.;:�ha���.I'RUlic < 
Street, Bin"bllmton, N .  Y .  

C 0 C 0 A AN E W C A T A L O C U
E VALUABLEPA P E R 8  

M A D E  W ITH BOILINC M I LK .  Contained i n  SCIJIlNTIFIC AMERICAN SUPPLEMENT, sent 
free 0"''irN"Wl' � 'lWI�d&'6'is·nron d  ... ay, New York. 

THE NICARAGUA CANAL.-AN IN-
teresting p .. per by f'ommander H. C. T .. ylor, reVlng a BOME-MADE INC UBATOR.-PRACTI-
Xr:lu��:�:rii��s�eit��
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e 
c!:e���;i��'ie� :�d�r��!IuWe�: tures of the country. Witb 1> illustrations. (iontained I form .. l 1  th .. t may be reaadllably expected ; with direc· In SCUNTIFIC AM<ItICA" SUPPLEME�'J". Nos. 6S3 and tions tor operating. With '. ligures. Con tamed In SCI­

ti"',. . Price 10 cents each. To be had .. t this office and E"TIFIC AM�RICAN SUPP!!"l\tKNT. No. ti30. PrIce 10 from all newsdealers. cents. To be had .. t thl8 om�e .. nd from all newsdealers. 

P U L L E Y  8 H A N  C E R S PROGRESS MAOH I N E  -wORK.S, 

F R I CT I O N' C L U TC,H ES! 44 '"i;;��· ��a���: "Y. 

OIL WELL SUPPLY CO. Ltd. 
91 &; 9 2  WATER STREET, 

Pi ltshlll·gh. I'a •• 
)ianufacturers of everything needed for 
.A.:.:t..T E IS  ZA 1"11" �:BIx..x.._ 

lor either Gos. Oil, Water, or Minera) 
Tests, Boilers. Engines, Pipe, 
Cordage, JJrilling Tools, etc. 

_
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ted catalogue, price 

lists and discount sheets 
on reauest. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
fl���� �::&:=u�:: 
r:��"J.'c���Jm�¥>� able Horae Power and Mounted 
Steam DrillIng 1dacbiues Cor 100$0 
GOO ft.. Send 6 cents for il)ustrated 
cat .. lop:ue. Pierce Arte_I"" . 
asNi:!�le��lJe�'W:':� go::. 

W 0 R K I N G M O D  E L S & L IGHT MACH INERY.  INVENT IONS DEVE LOPED .  Send for M o d e l  Ci rcu lar. J ones  Bros: E Co . ,  C i n ' t t .  O .  

FO RE IGN PATE N TS !!:! !:pare!��I�n!!u�e�! !!!"Ite� a!e� �d�tber�t�sl?wn}b�t�p�tle. ge8�; . . 
licenses to operate under tbese patents will please 8tate. In their .. ppllcatlon, for what purpose they desigo using ARCHITECTURAL BOOIS. 

THEIR COST REDUCED. 
Th e  e][)lenses attending tne procnrlDl/: o f  patents I n  

most foreilrn countries h .. ving been considerably re­
duced the ob_t .. cle of cost Is no longer In the w .. y of a 
arKe proportion of our Inventors patentmg their jnven.·· 
tion8 .. bro .. d.  

V A  N .\ U .\ .-The cost ot a patent In C .. nad .. Is even 
less than tbe cost of .. United States patent . ..  nd the 
fOrmer tDCludes tbe ProvIDce. of Ontarl&. Quebec, :s ew 
Brunswick, Nova Scoti .. , Britisb Columbia, and Manl­
t·)ba. 

Tbe nnmber of our patentees who av .. 11 themselves of 
the cbeap .. nd easy method now offered for Obtaining 
patents In Canada Is very I .. rge, and Is atelldily increas-
1011" •. 

I U UH. , ND.-The new Engllsb law, whlcb went Into 
torce on Jan. 18t. 1885, enab es parties to secure patents 
In Gre .. t Britain on very modp.rate terms. ABrltisb pa. 
tent Includes England, Scotl .. nd, W .. les, Ireland .. nd the 
Chaunel Islands. Gre .. t Britain Is the Ilckuow,edged 
financl .. l .. nd commercial center of the world. and ber 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
." KndILno as his United States patent produces for 
hlm .. t home. and the small cost now renders it possible 
tor almost every patentee in this count.1'Y to secure a pa­
tent In 6re .. t BritaIn. where his rights are as well pro. 
jected as In the United States. 

OTH E R  COUN'I' lt JES.-Patents are also obtained 
on very reasonable termA In France, Belgium, Germany. 
Auotrl .. , Russia. Italy. Spnin (the I .. tter includes Cuba 
8no dll the otber ::;panisb Colonle8). Brazil, British India 
Australi ... and tbe other BritIsh Co:onies. 

An experience of I'ORTY ye .. rs haa enabled the 
publisbers of 'I'HE SCIENTIFIC AMElUoAN to est .. lJlisb 

competent and trustworthy al''''lcies in an the princlp .. 1 
foreign countrie8. and It has alw .. ys been their aim to 
}Iave tbe business of tbe .r clients promptly .. nd proper­
ly done and their Interests faithfully guarded. 

A pampblet containing a synopsis of the p .. tent laws 
of all countries. Including the cost for e .. cb, and oth" 
Information useful to persons contempl .. tIng tbe pro­
curlnat of 1l8tents abroad. may be had on .. pplicatlon to 
this Office. 

M IJ N N  "" C ' O  .. EdItors and Proprietors of THE SCI­
ItNTII'IC AMERICAN, cordially Invite .. II persons deslrina 
any information re 'ative to patents. or the regl8try of 
trade-mark8. in tbl8 country or abro .. d. to call at their 
olllces. 361 Bro .. dw .. y. Examination of Inventions, con-
8ul18tlon, and advice free. Inquiries by m .. il promptly 
8D.JWered. 

Address. M V !O'  "" CII . .  
Publishers Rnd Patent SOlicitors, 

361 Broadway, New YOrk. 
BUNCH 01'1'1OE8 : No. 622 and 624 F Street, Pacitlc 

BnJldlng, near 7th Street. WashlDl/:tOn, D. C. 

the process, whether for steel castinjii{s, for ingots of dead 80ft steel, for tool steel, or for ordnance purposes, 
No. 18 Oor't1a:n.d:t S'tree't, N"e"'GV york.... 

The Paris Exposition--l I Iustrated. �?b���� s��?R';d�f!:!'e�fo!f�ll:mE�i 
The SCIENTII'IC AM� SUPPLEMEMT will for �\�Sj�,t��o�y C�n'l'a?!e�

n
l� ���'��lr�"1�g.�%1;

t
���_ some months to come contain illustr .. tions of the build- PLF.MENT. No. ti:-.9. Price 10 cents. To be had at tbls Ings and tbe most Interesting objects to be .een ILt the office and from all newsdealer8. 
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AM"EIUf'AN SUPPLEMENT will add an interestin/ll' and 
useful feature to the publication, and subscribers to the 
regular edition of the SCIENTIFIC AMEKJ ... .AN. who are 
not patrons of the SCIENTIFIC AMERIC.AN SUPPLEMENT, 
are advised to have their name enrolled on the SUPPLEa 
MENT subscription list at oncet gO as to secure an the 
illustrated exposition numbers for preservation. Pri-ce, 
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lll U Ii N  & UO., 361 B" oadway, New York. 

B A R· R E L MACHINERY. 
E. &; R. HOLIIIES, 

BUFI'ALO, N. Y. 

ELECTRO MOTOR. SIMPLE. HOW TO 

:���r d��I<;.;.ra�it"g��.-;;���
c
�

t
�
o
:: �e���s�\��� 

amateurs to make a motor which mbtht be driven with 
advantage by a current derived from a battery, and 
which wouJd have su1llclent power to operate a foot 
lathe or any macbin{> requiring not over one man power. 
With 11 figures. Contained in SCIWNTIFJC AMEHICAN SUPPU'M>:NT. No. ti � 1 .  Price 10 cent8. To be bad at this ollioe .. nd from all newsdealers. 

2nd � MACH INERY J� 
N. Y. Macb'y Depot, Bridge Store 16. F'r .. nkfort St., N.Y. 

I C E - H O U S E  AND REFRIGERATOR. 
DIrections and Dimensions lor construction, with one 
IlIuatr .. tion of cold house for preservlDl/: frnlt from 
8eason to 8eason. The air Is kept dry and pure through­
out the year at a temperature of from 34.0 to 36°. Con­
tained In SCIENTIFIC AMERICAN SUPPLEMENT No. l 1 ti. 
Price 10 cents. To be had at this office and of all new .. 
Geaters. 

'pERFE�TW&P �P ER l L
' 

E H E  . � F I  
The Koch p .. tent File. for preserving newsp .. pers, Mag­
azlne8. and pamnhlets, has been recpntly Improved and 
price reduced. �llbscrlbers to the SOIENTIFIC AMEN 1 -
CAN JWd SCIE"TTII'IC AMERICAN SUPPLJIlM YNT can be S�Plied for the low price of ,1.00 by mall. or '1.211 at the 
p. s8MMWfcpa�rERPc'::�; �':,a
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every one wbo wl�be. to p�eserve thil paper. Address 
MUNN. "" CO .. Publishers SOIENTIFIO A)(ItRICAN. 

T O O L A G E N T S  WA N T E D 
1Il C\f' r v  S H O P 1 [' t h e  U n l l e d  S t a t p s  - S�>lU I O (  j o '  ( • I (J !; U �'  'j t..d l O I1 t 1 y  G (  � THE FI N E S T  OF MECHAN ICAL TOOLS A SPECIALTY. C. B. J A M E S. s a  L A � E  S T. C H IC A G O .  

TH E  PENNA. DIAMOND D R I LL &. MFG.  CO.  
I I I ItDS IlORO, P A . ,  Builder. of High Class 
Steam Engines. Diamond Drilling and Genera] Macbinery. 1!'lour MlIl Rolls Ground .. nd Grooved. 

EVERY USER OF M�tHINER\ 
SHOULD LEARN 

How to Use Loose Pnl!CY8, 
Useful information on thl. subject Is given in our " Cft,talogu� No. 55." !:lent free to any .. ddre8s. 

VAN D UZEN & TIFT, Cinclnn .. tI , O .  

DRY AIR REFRIGERATING MACHINE. 
!!.��c;.r:,"����eIJ"l!;· A!lf��;

e
a'b��M��&:l ��bl:Ne":r�i cold air per hour, when runnJng at .. speed of 100 revolu­tions per minute, and capable of reducing tbe tempera­ture of !lIP above to 5(P below zero. Wltb five II11ure8 sbowing pl .. n and 81de elev .. tlon of the .. ppar .. rus. and dlap:rams illustrative of Its performance. Contained In SCIENTIFIC AMERIOAN SUPPLEMENT, No. �SS. Price 

10 cents. 1'0 be h .. d ... this Office and from all newlt­deaJers. 

AS B ESTOS Fire Felt Coverings , 
.Packings, Sheathings, &c. 

T he CHALM ERS-SPENCE CO., Mfrs. 
4 1 9-42:5 8th Streel, East River, N. Y .  

EIGIlEERIIG DEPARTMEIT, YAN3����Im. 
Courses in Civil, Mecha.ni�a1 and Mining Engineering, 

and Manual Technology. 12 Professors, 10 Assistants 
two buildings extensive facilities,fteld-outflts,dra.ught­
ing�rooms la.boratories and shops. TUition, '15 pel 
annum. Free course in highway construction. For 
catalogue of this or Academic, La.w, Medical, Biblic&l� 
Dental or Pha.rma.ceutical Depa.rtments, address 

WILB WII.LIAM8, Bursar, NASHVILLE, TlilNN. 

AGENTS 175 per month and expenses 

WANTED pald ... y •• 11 .. man or woman '0 Mil our goode by .. mpl. aDd live ai home. 8a1ary paid 
ON C�:I!ndD!:;f!=: �R��;� !:���i 

SALARY. :::.w·v�. A;:-:�71:�.liIllv .. r-

WEITMYER PATENT FURNACE. BOILERS OF EVERY D.ESCRIPTION. 
. I D E  AU T O M ATIC E N C I N E8. TrutlR ud P&rtallle Eaglnes. 
S-r:&lAlY: :Fl.OAD R.oLLm�s" 

. Manufactured by FOUNDRY & MACHINE DEPT. , Harrisburg, Pli. ,  U. S. A. 

Useful, Beautiful, and Cheap. 
To any person about to erect a dwelling house or ot"": 

ble, either In the country or city. or any builder wishing 
to examine tbe latest aud best plans for .. cburcb. school 
bouse, club house, or .. ny other public building of hlgb . 
or low cost, should procure a complete set of tbe ARCHI­
TECTS' AND BUILDERS' EDITION of tbP. SCIENTIFIO 
AMERICAN. 

The Information these volumes cont .. ln renders the 
work almost Indispens .. ble to the arcbltect and builder, 
and to persons about to build for themselves tbey will 
dnd the work suggestive and most nseful. They contain 
colored plates of the elevation. plan, and detsll draw­
Ings of almost every cl ..... s of buildlnl/, wltb speclllCa­
tlou aJd .. pproxlm .. te cost. , 

Seven bound volumes are now ready and may be ob­
tained, by mall, direct from the publishers or from lUiy 
newsdealer. PrIce, $2.00 a volUme. Stltchpd In paper 
covers. SubSCription price, per annum, $2.50. Address 
and remit to 

. 

MUNN & CO., Publishers, 
36 1 Broadway. New York. 

M2g!n!:wa!t�C�!b!!S' 
M .. ss., for circular of No. 3 Bench Lathe. 
A Screw Cutting l"athe 32 in. by 7 in. swing. 

W A N TED.-A Good, Prllcticai invention-patented 
Elect��81c;.�-;i��r:::
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Plesse address, stating age, qualification, and salary ex­
pected, Utley Wedge, care Standard Oil Co.,Cleveland, 0 .. 

T� S cientlfic A merican 
PUBLICATmNS FOR 1 889. 

---0-.. 
Tbe prices of the different publications In the United 

States, Canada, Rnd Mexico are as follows : 
RATES BY MAIL. 

Tbe SCientillc American (weekly), one year .3.00 
The Sclentillc American Supplement (weekly), one 

year. • . . . . • . . . . 5..00 
The Scientillc American, Export Edition (monthly) 

one year. . . . . . . � • . 5.00 
The ScientiliC American, Architects and Builder8 

Edition (montbly), one vear. . . . . " 2.!iO. 
COMBINED RATEE'. 

. 

Tbe SCIentifiC American and Supplemerit, • $7.00 
The SCientifiC American and Arcbitect8 .. nd· Build-

ers Edition, . '  b.OO 
The Scientific American, Supplement, .. nd Archl. 

tects and Builders Edition. . • . . • 9.00 
. Proportionate Rates jor SfD: MonthB. 

Thttmcludes postap:e, whlcb we pay. Remit by .poataJ 
or express money order, or draft to order' of 

.ll.1)]UI "" CO •• lI6l. .BreIUI_¥, New York. 

© 1889 SCIENTIFIC AMERICAN, INC
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Inside Palle. each inllertlon • • •  '7 :S  centll a l i lle. 
Uack Patre, each insertion • • •  81 .00 a line. 
. The above are charl!'es per agate Ime-about eil,ht 
words per line. This notice shows the width of the line, 
and is set in agate type. Eng-ravings may head adver­
tisements at the same rate per sJ;?ate line, by measure. 
ment, 8S the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
i n,ll to appear in next issue. 

FInED WITH F ILMS.  

THl lIlLl PUT HIGH · GRADE ONLY. 
A Miniatlile Detedive Camera. CO L U M B I A 

Makell a Picture two and 
a half inches sqnare. 

Uses transparent 61ms, which are lighter, quicker, an:! 
more compact than Jllass plates. 

Nine dozen films weig-h eight ounces and occupy the 
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Kits, and Pocket Ruby Lamp, 
$ 2 6 . 0 0 .  

lIIustrated BoOk o f  Instruction with each. 
E .  Ie. H .  T. A N T H O N Y  Ie. CO. 

:S U I  Broadway, New Yo ,·k. 
More than 45 years established in this Une of business. 

Wheeling is Better than Walking. 

Victor Bicycles 
Are Bett.er than A ny Others. 

Catalogue Free. 

Overman "'heel Co. ,  Dlakers, 
BOSTON. MASS. 

THE PHON OGRAPH.- ·A DETAILED 
description 01 the new anll improved form of tbe. pbo­
nograph just brought out by Edison. Witb 8 engrav­
Ings. Contained in SCIENTIFIC AMERIC.�N SUl'PLt.:­
M�NT, No. 632. Price 10 cents. �'o be bad at this 
offiee and from all newsdealers. 

TH E  KODAK CAMERA 
moving 
be u.ed 

Bicycles, Tricycles, 
Tandems, Safeties. 

Catalogue  free. POPE llIFG. 
CO • •  Boston, New York, Chicago. 

R O B  R O Y  L I N E N H O S E  
O. K. COTTON M ILL HOSE & M ILL SU PPLIES. 

BOSTON WOVEN HOSE CO. 
234 Devou shh'e Street. Boslon. 

222 Lake Street, Chicatro. 

J E N K I NS' AUTOMATIC AIR VALVE 
We do away with the expan­

.Ion of metal, and depend on 
an expansible elastic plull' of 
Jenkins Packing, made special­
ly for the purpose, thus In.lUr­
ing a perfect seat. 

Finls�:dc.:SNrc�!1 ��:fe�. $7.50 
Drip Cups for same. - - 2.00 

JENKI NS B ROS., i1 John St., N. Y.; 105 Milk St., 
Boston; 21 North 5th St., Phila.; M Dearborn St.,()hlcago. 

WAT CH CLEANING- AND REPAIR-
inll',-A valu!lbl", and practical paper. fu.ll of usefUl Sug­
lI'estlons. Contained In SOIENTIJI'IO A MERICA N SUPPL�­
MreNT; No. 664. · Prlce 10 cents. To be bad at tbiS 
office and from alI ·newsdealers. 

Division of Labor . 
-Operator can finish , 
his own pictures, or 
send them to the fac- · ----------------------
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• "l'�rl . " "  se�������,I��!��.';;: IMPROVED STEAM GAGE 
Price, 8�:S.00. Reloadi lltr, $�.oo. STEAM ENGINE INDIOATOR 

The Eastman Dry Plate & Fi l m  Co. 
R ochester, N .  Y.  • . 8  Oxford St., L o n d o n .  

Sen4 for OO'P!I of Kodak Primer with Kodak Photograph. 

OIL E N I I N E S .  

Slnllle Rel l Chime Whist ..  • •  and all Instruments 
used In connection wfth Steam, Air and Water. 

Sol. AgMt. for O/mrk'. LMwn .Flir. HOB.. . 
NEW YORK. \.. LONDON. 

CROSBY STEAM GAGE & VALVE CO. r:!..t!�:"..:: 

SPEC IAL  SAMPLE O FFER ! 
This cut is exact size of · our 65c. 
razor. steel, II blade. warranted 
Knife. Our production. 900 doz. . monthly. Price to 

new customers, for 
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.J�.108il�. th-i�'J; page free i I Iust.rated had from Dewsdealers or at this offioe. Price 10 cents. 

Street, TOLEDO, OHIO. 

TO BUSINESS MEN. 
The value of the SCI ENT IFIC A MERICAN as an adver­

tlsiDl< medium ""nnot be overestimated. Its circulation 
Is many times greater than that of .. ny similar jout:nal 
now published. It goe8 into all the States and TerntO­
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
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Bdvertlses ln the SCIENTIFIC AMERICAN. And do not 
let the advertisin
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for your Interest to advertise. This is frequently done, 
for the reason tJlat tne lLJlent /lets & larger eommis8ion 
from the papers having a smwl CirculatiOn tilan i. allow­
ed on the SCIENTIFIC AMERICAN. 

�'or rates see top of Ol'llt column of· this p&l<e, or ad­
dress 

M U N N  & CO .. Publl.hp .... , 
361 Broadwa�. N e w  Y ork. 

THE COPY ING PAlJ .-HOW TO MAKE 
and how to UK8 ; with an engraving. Practical directions 
how to 
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Contained In �CIENT I FIC AMElUCA N SUPPr.!;:MENT, NO. 
43/j. Price 10 cents. For ll!,le at this office and by all 
neWSdealers in all parts of the cOuntry, . 

PDUEYS 
. C1ieapest, Ughtelt. and Best. Made by . • Hl\tdwood Split P. Co .. Men .. ba.. WI ... 

C OM PTOMET ER 
ALL AR I TMETHI CAL • • • •  PROBLEMS 
Solved rapidly and accurate.y 
by u s  I n g the Complometer. 
S a v e s  40 per cent. 01 time. 
Entire reliel lrom menta l strain  
Adapted to al l  commercial and 
scientilic computations. Send 
lor circular. 

FELT " TARRANT MFG. CO .. 62·66 i l linois St. Chicaao 

THE STORAGE OF ELECTRICITY.-
A valuahle re:vlew of the present aspect of stor811'e bat­
ten development, with a comparison of dUlerent cells, 
and the1r .welght and capacity. Contained in SC I EN1'I FIC 
AMERICAN SUPPI,EMENT. No. 6M". Pllce ten cents. 
To he hsd at this office and from II!! newsdealers. . _ 

K EY S EATI NI 
Machines n ll d  2 0 "  0 1' 1 1 1 8. 
W. P. DAVIS. Rochester, N. Y. 

'J:' ::s: :::e:: 

$ t i tntifit �mtr i c�n 
ESTA BLISHED U i46. 

The 1II08t Popalar Seleotllle Paper to the World. 
Only 8S.00 a Year, lncludlnll Postatre, Weekl�. 

a� N umbers a Y ear. . . 

This wldel� cl r"u l o l ed and splendidly llJustrsted 
paper Is pnbllshed weekly. Every number· contains six. 
teen pages of nseful lnfOlmatlon and a large number of 
Original engravings of new inventions and discoveries, 
representinR Engln'eerlng Works, Steam· ·Machinery. 
New Inventions, NOVelties In Mecbsnlcs, Manutuctures. 
Cbemistry, Electriclty, Telegrapby. Photoltrapby, Arcbi­
tectore. Agricnltnre. Horticulture, Natural History. etc. 
Coinplete List of Patents each week. . 

. Terms of Sub.crlption.-on�copy of the SCIEN. 
TI1!'JC AMERICAN will be sent for one uear-1i2 nnmbers­
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of th.·"., <10 1 1 1 1 1'" by the pub­
lisbers ; six montbs, $1.50 ; three month., $1.00. 

Clubs.-SpecliIJ rates for several name., B\ld to Post 
M ast41ts • ..,rite for particulars. 

For Printers, Steam Yachts, 
pumping water, 88wlngwood, 
making ice-cream, Carpen.­
ters

i 
Mechanics. I to S H. P. 

}'Ue , Kerosene. No  clust . ,  
Automatic i n  fnel and water 
supply. Illustrated Cata­
logue free. See ill ustrated 
notice in Sci. Am. AUI<. 4.1888. 

&I CUTLER D E S K B E S T  I N  T H E W O R L D .  
A C U T L E R & S O N ,  • B U F F A L O . N Y . U S A  

The B&8 way to remit is by P<l6tal Ol'der. DJaft, or 
� Money Ol'der, Honny carefnl17 plaeed inside 
of envelopes, securely sealed. and correctly addressed, 
seldom goes astray. bnt Is at tbe sender', riSk. Ad. 
dress all letters and inake all orders, drafts, etc., pay. 
able to 

M"O'NN � CO • •  
ENGINE CO. 

A N N O U N C E M E N T ! 
Improved methods and speCial tools mllke it possible 

for us to manufacture Elevators, to be operated from 
line of shaftlnll'. at a largely reduced cost. 

Purchasers desiring a safe and reliable Elevator, 
which has stood the test of 37 years' use. should apply 
to us for an estimate. 

All our Elevat"r macblnery Is made of the very best 
materials. and by skilled workmen. 

Also manufacturers of Hydraulic Passenger and 
Freight EI

:;�i'g
" 

B lUlTHEltS & CO .. 
3� PO.l·k Ko,,,,. New YOl"I, . 

INVENTORS and otners desirln,c new artlclesmanufac­
tui'edand introduced. addresR P. O. Box 86. Cleveland, O. '"'" 

PA T E N TS. 
MESSRS. MUNN & CO., In connection with the publi­

cation of the SCIENTIFIC A MERICAN. continue to ex­
amine Improvements, and to act as SoliCitors of Patents 
for Inventors. 
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preparation of Patent Drawings, �peciflcat\on8, and the 
prosecution of Appl ications for Patents in the Unit.ed 
States. Canada. and, if"oreign Countries. Messrs. Munn & 
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on lnfringements of Patents. A l l  business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. ' , 

A pamphlet sent free of chal'll9, on application, con­
tainfn.z fun 'information about �atent8 and how to pro­
cure them t directions con�erning Labels, Copyrights, 
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tents, etc. . . We al80 send. free of charge, a Synopsis of Foreill'n Pa­
tent LaW!!. showlnll' the 'cost and method of . becuriDJr 
patents In all the principal coontries <lf the world. : m:UNN &. CO., SolleUora of Patent_, 

361 Broadway, New York. 
BRANCH OFFlCES.-No. 622 and 6lI4. F Street, Pa­

. 0011C Bnlldlng, nMl' 1t1l Str .. t, WublnjftOa. D. C. . . : 

TYPEWRITERS 
Send for New llIus trated . Catalol!'Ue de8ctibing all Ma­, . - chines. Largest stock in America. 
Macr:: �r:2�� ��:
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abundance. Prices the lowest. 
NA TIO N A l. T Y l'EWRITER EXCHA NGE, 

1 6 1  La SI.I1 e  Street. Chicallo, 111.  

THE AMEnI�AN DELL .TELEPH�NE ��. 
95 M I LK ST . ,  BOSTON ,  MASS . 

This Company owns the Letters Patent 
granted to Alexander Graham Bell. March 
7th, 1876, No. 174,465, and January 30th, 
1877, . No. 186, 787. 
, The transmission of Speech by all known 

forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its l icensees responsible for such 
unlawful use. and all the consequenceb 
thereof, and liable to suit  tht'refor. 

JUST C>UT I 
ALItM I N U M · STE E L  HACK SAW. 

Frame sud 1 doz. blades. $2 ; Blades per do ... S-inch. tl, 
F'Rm:l��r��ec

�fi(lJ. Pri�ti., �dl��V�rn1��' O. 
New catalogue Of .tilnl{\neers' Specialties. 

SAWS WaDted 50.000 Sawyers SAWS a n d  Lumbermen t o  
send us their full addres. for a copy of Em-A erson's IF' Book of.!"A W8. We are first A to Introduce NATURA l, GA S for heating and 

. w temperlnlt "a.ws with wonderful eWect up-
w on impro-ying their, quality and toughness, 

enablinll' us to reduce �rlces. Address S S · EIUERS O N ,  SMI' H & CO. (Ltd.), 
' Beaver Falls, ' I"a. ' ' 

Addfess JO l i N  A. ROEBLING 'S SON8. �lanufaClur­
ers, 'l1renton, N. J . ,  or 111 Liberty Street. New York. 

Wheels and Rope for conveymg power long distances. 
Send for circular, 

Address : The AmerIcan Writing 
Machine Co" Hartford, Conn.; 

New York (Jlflce. 231 Broadw8,Y, 

ELECTRICITY, LIGHT AND HEAT. 
-A lecture 'by Prof. C .  F .  Brackett, delivered before 
the New York Electric Club-Facts about electrical con­
ductors. Production of elec trio light In the cheapest 
possible way. 'rhe relations between the three vibra­
tOry forces and the signlilcance of Herz's recent experi­
ments. Contained in .8cIENTIFlC AMERI CAN 8UPPI,E'o 
KENT, Nos. 683 and 884 . PrIce 10 cents each, To be 
had at this office I,LDd from all newsdealers. 

Scientifi c Bill Catalogue 
ll ECEN'l' L Y  P V  II J .lSH ED. 
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mailed tree to any address on application. 
MU li N  &; CO .. Publishers ScientifiC American. 

381 III'oad woy, N ew Yo,'k. 

36 1 S roadway, N ew York. 
. . 

T � :m  
. Sc ientific American Supplement • 
This Is a separate ' and dis tinct publication. from 

TH E SCIENTIlI'lO AMERICAN, but 'Is Umlorm tberewfth 
in Size, every numher Containing "lxteen larlr8 pages fuJI 
of engravings. many of which are taken' from foreign 
papers, and accompsnied with translated descriptions. 
THE SCIKNTllI'lC AM ER ICAN SUI'PL EM�NT Is puhllshed 
weekly, and includes a very wide ranlte of contents. It 

presents the most recent papers by eminent Writers In 
all the prlnolpal departments of Science ··and thil 
Useful Arts. embraCing Biology, Gec1oll)', Mlnel'aloIlY. 
Natural History. Geography. ArchlllOlolty Astronomy: 
Cbemistry. Electricity. LllI'bt. Heai, �I echanlcal Engi­
neering. Steam and Railway Engineering, l l ialng. 
Sblp Building. Marine Enltlneerlng, Photogrnpily, 
TeclJnolollY, Manufacturing Industries, Sanitary En­
glneerinll'. Agriculture. Horticulture, DomestIC Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valnable Information obtainable In no other pub· 
IIcation. 

. 

The most important EngIneef'lng Works. M echaniams. 
and Manufactures at home and ab�o&d are illnstrated 
and described In tbe SUPP I .EMENT. 

Price for the SllPPI,EMBNT for the United States and 
Canada, eo.OO a year, o� one copy of the SCIEN1'DI'IC AlIl. 
BmCAN and one copy of the SUPPL EM·KNT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal ol'der, express money order. or check, 

M U N N  & Co., 3 6 1  BroadwaF, N. Y .. 
Pabllsbers SCIIINTIFiO AlIlEllICAN, 

Building Edition. 
THE SCIENTDI'IC AMERICAN ARCHITECTS' A Nll 

B UILllERS' EllITION is Issued monthly. e2.50 a YMl'. 
Single copies, 26 cents. Forty I"rge qnarto pages, eqWlol 
to about two hundred ordinary book pages ; forming a 
large and splendid Matrazinp. of A rchi Iect llre, rich­
ly sdorned wfth elegant plates in color •• and with otber 
fine engravings ; UJustratlng the most Interesting ex­
amples of modern Architectul'lli Constrnction and 
allied subjects, 

A special featnre Is the presentation in each number 
of a variety of the latpst and best plans for private resi­
dences. city and country. Inclnding thOde of very mod­
erate oost as well as the more expensive. Drawings In 
perspective and in color are given, togetber with full 
Plans • .  Specillcatlons, Sheets of Details. Estimates. etc. 

The elegance and cheapness of this lDll4lnltlcent ·lI'ork 
have won for It the l.o r .. e8t Ch'culation of any 
Archl<ecmraJ publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

:MUN N & CO., Publishers. 
361 Broadway, New ):o�k. 
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