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$cituiific �mtricJu. 
GUTTA PEReRA. 

The price of gutta perch a has nearly dou bled in two 
years, an d now rules at $L30 per poun d. This re mark
able advance in t he price o f  the article is at tributed to 
two causes-the large quantities requ ire d in t he manu
fac ture of electr ic and other modern devices and the 
reckless destru ction of  the trees from which the gum 
is  obtai ned . Gutta is the Malayan term for gu m and 
percha is the n ame of the tree from which it is ob tained ; 
therefore the name may be trans lated, gum o f  the 
perch a tree. This gum or sap is not obtained by 
merel y tapping the trees , as i �  done b y  the gatherers 
o f  cr ude rubber along the Amazon and its tribu tarie s, 
but the Mala ys and natives of Borneo who co llect gutt a 
perch a fell each tree from w hich gu m is to be extra cted, 
a nd t hus the d es tr uction of the trees and conse quent 
sc arci ty of the pro duc t is explai ned. Fro m 1854 to 
U;75 , 90.UOO piculs , weighin g  1337:) pounds each, of 
gut ta percha were e xpo rted from Sara wak a lone, and 
thi M meant the death of 3,000,000 trees. As no trees 
are p lanted, the only thin g which h as saved this species 
of plant  from ann ihilat ion is that it does not produce 
the gum in paying quan tities until it is twenty -five to 
thirty years old. 

The method pursued in fell ing the trees is as fol 
lows : A sta ging is erected from fourteen to sixteen feet 
high, which enables the workman to cu t the trees j ust 
abo ve the buttresses or banees as they are cal l ed. The 
tools used in fellin g are e ither . .  billion �s "  or , .  par
angs ." A bi lliong is a kin d of .ax u Red by the Malays 
in fel lin g, bui lding and the like. The b lade is of a 
c hisel ·  like form, and the tang is secured at right angles 
to a handlfl by means o f  a l ashing of r attan or cane . 
The parang looks more like a sword bayonet, and in 
the hands of a Malay is said to be a box o f  tools in 
itsel f, as with it  he c an cut up hi ll food, fell a tree, 
build a house or defend himself. After t he tree is cu t 
down, some nativ es beat the bark with mallets to ac · 
c fllerate t he flow o f  the sap, which usual ly  runs slow ly, 
changing color mean wh ile. It concretes rapidly . 

The sap is boiled e ither with water, li me j uice, or 
cocoa nut oil, and i t  is general ly run into moulds which 
so meti mes produce forms of the hardened materia l re
se mblin g various animals in s hape. 

The gut ta percha tree, the vernacular name o f  which 
is taban, also be ars a fru it about an inch long, ovoid 
in  shape , which is eaten by the na ti v es .  I n  Siak , S u
matra, a. vegetable butter is p re pared from the seeds 
o f  this fr uit .  The trees atta in to a hei ght of fro m 60 to 
80 feet, w ith a d iameter of from 2 to 4 fee t. The woo d 
is so ft, fibrous, spongy , of a pale color, marke d with 
black lines, these being t he reservo irs of the �ut ta 
percha . The yield of 1\ we ll grown tree of the best 
var iety is fro m 2 to 3 pounds o f  gutta percha, such a 
tree being abo ut 30 years old, 30 to 40 feet h igh, and 
1% to 3 feet in circumference. 

Gutta percha is used in a mult itude of di fferent 
ways . It  has been found to be the b est non ·conductor 
of electr icity and most perfect i mulator t hat has yet 
been disco vered. A wholesale dealer in the art icle 
rece ntly stated that scarcely a week passes but some 
one calls upon him clai min g to have found a subst i
tute for gutta perch a, but none o f  the substitutes so 
far offered has been able to meet the require ments . 
No other substance has been fo un d  so e ffic ient for sub
mar ine cables, and accor ding to a state ment recently 
pu bYshed in the New York Sun, the Atlantic cable 
laid in 1857 is sti ll preserved by its g utta percha 
cover ing. 

This article re tains its form at a temperature below 
115· F. It is insolubl e in water, even in salt water, 
and it is also insoluble in alkaline solut ions and vari
o us acids, an d is, therefore, made into vessels to con
tain thes e substances . By mixing bisulph a te of carbon 
with gutta percha, a liquid ce ment is prod uced whic h 
is em ploye d in putting patches upon shoes, thus d i s
pens ing w ith sewing and securing a neater appear ance 
08 the s hoe. The same cement is also used in repa ir
ing r abbi t skins. These skins are weak and are easily 
tor n ; but by back ing the m with this cement t hey are 
made to ug her, and are sold in some cases by unscrupu
lous dealers for squirr el skins. Another use to which 
�utta perch a has been p ut is placin � it around the bo t
toms of pantaloons to protect them from wea l'. It has 
been made so thin that a y ar d  o f  it weighed only 7 to 
8 pounds. A piece o f  this was pl aced aro und the bot 
tom o f  the gar ment, then an inch o f  cloth was turned 
i u  on top of the gutta percha, a hot i ron was passe d 
over it, w hich rendered it secure, thus savin g the ex
pense of sew ing to the manu facturer . 

S ince gutta percha has ad vanced so greatly in price, it 
has been foun d i mpract icable to use i t  for t his and 
many other purposes, in fact it ha ll been stated that a 
lar �e engineering firm in the United St ates proposed to 
enter upon the manu facture of submarine cables Oli 
an extens ive sca le, but were unable to carry out the ir 
purpose, on account of the scarcity an d the difficulty 
of obtaining gutta percha. 

Efforts have been made to check the destruct ion of 
this most useful t ree by s ubs tituting tapping for 
felling, but the greed o f  t he nati ves i ii  so gre at that 
they adh ere to the latter metho d, be cause it giv es them 
mo re of the sa) fo r i mmedia te ma rke ting , being re-

gar dl ess o f  the fact that the trees are being exter mina t
ed . The only re medy for the gre at scarc ity o f  the 
article s eems to be the c ultivation of the tree, and 
measures of this kind will have to be adopted if g utta 
percha, which seems to be an article entirely in di spen
sable in so me lines of manufac ture, retains its place in 
the com merce of t he wor ld. 

..... ," 

The Atlantic Record a�aln Low-ered. 

At 2:30 in the mor uing, August 5, the White Star 
steamer Maje stic arrived at Sandy Hook lightsh ip, at 
the en trance of New Yor k  harbor, br eaking a ll pre
vious records and achieving t he quickest voyage ever 
m ade across the Atlantic. She ha d left Queenstown in 
the a fternoon of J u l y  30, and comple ted the trip in 5 
days 18 hours and 8 minutes. The be st und isputed 
time prev iously made was that of the C ity of Par is, 
whi ch sai led from Roche's Poi n t, Queenstown harbor, 
to t he Sandy Hook l igh tship in 5 days 19 hours and 
18 minutes. ending August 28, 1889. The friends of the 
Teu ton ic claim for her a record o f  5 day s 19 hours and 
5 minutes for her passage we st in Augus t, 1890, but 
this record is disputed, i t  be in g  clai med on the Ma ri
t ime Exchange that the time o f  the T eutonic was 5 
days an d 20 hours. The course of the Majestic w a tj  11 
miles sho rter, or more direct, than that of the City of 
Paris in h er record breaking tr ip, and the latter vessel 
also has a higher record for the number o f  miles trav
e led in s in �le days . 'l'he kn ots logge d per day i n  each 
of these three great trips was as fol lows : 

Majestic. ���i�� 

:!��tD3"l..i::::::::::::::·:::�·::.:::::::: • 
Thirdday .... .................. ...... . 
Fourth day ........ .................... . . 

:fi�� �:L:: .::. :::::::: . :::::::::: . ::: 

470 
501 
497 
501 
491 
317 

Total..... . . . . • • . .  . . . ... . . . . . . . .  2.777 

432 
493 
50"� 
506 
509 
346 

2,788 

Teutonic 
(Disp'd.) 

473 
4Q6 
512 
500 
485 
340 

2,806 

It is sa id that the record o f  the Majestic would 
have be en It few min utes better had it not been for the 
snapping o f  a bolt in the starboard engine Tuesday 
morning, so t hat for one hour only the port en �ine 
was running. The two en giues de veloped 19,500 horse 
power, and the scre ws mad e an average o f  seventy
e ig ht re vol utions per m inute, while t he consumption 
of coal is stated to have been only 220 tons a day. 

•• ea. 
Strength of Various Kind.. of Iron. 

A nu mber of e xp&ri utents on the strength o f  malle
ab le cast iron have been m ade by a c ommittee appoint
ed by the Master Car Bui lders ' Asso ciation. The 
strength of this meta ! varies with the t hickness, as the 
fol lowing results on spec imens fro m 74 inch to 1% inches 
in thickness show : 

Dimensions. Tensile Elo�atlOn Per Elastic Limit. Strength. Cent ou 4 in. 

iu. in. lh. per sq. in. lb. per sq. In. 
1'02 by 0·25 34,700 2 21,100 
1'52 .. 0'39 33,700 2 15,200 
1'53 .. 0'5 32,800 2 17,000 1'53 .. 0'64 32,100 2 19,400 
2 .. 0'78 25,100 }� 15,400 
1·54 .. 0'88 33,600 19,300 1·06 .. 1'02 30,600 1 17,600 
1'28 " 1'3 27,400 1 
1'52 .. 1'54 28,200 1" 

The low ductility of the metal is worthy o f  notice. 
The co mmittee give the followin � table of the com

parative tensile  resistance and ducti lity of malleable 
cast iron as compared wi th other mater ials : 

Ultimate 
Strength. 

lIb. per .q. in. 
Cast Iron............ 20.000 
Malleable cast iron .. ! 32,000 
Wrought iron ... .... 50,000 
Steel castings. ... ... 60,000 

, 

Compara
tive 

Strengt.h. 
ClI8t Iron 

= 1. 

0'1 
1'6 
2·5 
0'3 

Elongation 
Per Cent in 

.lin. 

0'35 
2 

20 
10 

Oompara_ 
tlve Duc

tility. 
Malleable 
Cast Iron 

=1. 

1 
10 

5 

Some experiments were recently made at the R iver
s ide Iron Works, Wheeling , West Vir gin ia, on t he  co m
parati ve liab ility to rust of iron and 80ft Bessemer s teel. 
A piece of iron plate and a si milar piece o f  steel, bo th 
clean and bright, were placed in a mixture of yellow 
loa m and san d, with which had heen thoroughly in
corporated so me carbonat n of soda, nitrate o f  soda, 
a mmonium c hloride, and chlorid e of ma gnesium. The 
ear th as prepared was kept moist . At th e end of 33 
days the pieces of m etal w ere t aken o ut, cleaned, and 
wei ghe d, when the iron was fo und to have lost 0·84 per 
cent o f  its weight and the stee l 0 '72 pe r cent. The 
pieces were replace d, and after 28 days we ighed again,  
when the iron was fou nd to have lost 2 '06 per cent 0 
its ori ginal wei ght and the stee l 1 '79 p er cent. 

T HE Northwestern Architect for July, r oyal e dition, 
i s  a fine n umber. Five splen did photo grap hic pla tes 
and numerous other illustra.tions ad or n the issue. 
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Jtitufifit �mtritau. 
NUro-Cellnlo.e. acid, thus employing the acidulous mixture continu-

BY DB. J. B. LITTLEWOOD. ously in the conversion of successive batches of ma-
Gun-cotton is obtained by the action of nitric acid, terial. In this case, by using a nitrate the base of which 

in the presence of sulphuric acid, upon the purest forms, when introduced into the bath, an insoluble 
cellulose-cotton fiber-and is a substitution product. compound, the bat.h becomes clarified by subsidence 
According to the treatment followed-the strength of of the precipitant. In other cases the spent acid is 
the acids, etc.-are obtained mono-, di-, trio, tetra-, treated to free it from flocculent matter, after which it 
penta- and hexa-nitro compounds. These are termed is restored by means of fresh acids, and so utilized. 
soluble and insoluble, according to their solubility in The proportions of cOttOll to acid vary from 1 to 6 up 
alcoholic ether. The equation illustrating the reaction to larger baths. At Waltham Abbey the cotton in 1 
has been written for tri-nitro-cellulose : lb. quantities is dipped into a 12 gallon pan of the 

Cotton. Nit. Acid. Gun-cotton. Water. mixed acids. 
C. H,. O. - 3HNO. = C. H. (NO,). O. - 3H,0 The same acids have been used again for treatment 

A number of these substitution products are known; of successive batches without strengthening, except 
the soluble varieties being used for collodion; the in- t·he addition of such a quantity of acid as may be re
soluble as explosive agents, generally the tri-nitro. quired to properly cover the fiber. Again, the spent 

The process consists essentially in exposiug the dried acid has been analyzed to ascertain its condition, and 
cotton for a sufficient length of t.ime to the action of a an amount of fresh acids mixed therewith sufficient to 
mixture of nitric acid (sp. gr. 1'45 to 1'50) with sulphuric restore it for use. Spent acids are in some cases used 
acid (1'84 to 1'85). and in then thoroughly washing the for the first dipping, followed by a bath of the concen
fiber to remove all free acid adhering thereto. trated acid in usual proportions to fully complete the 

The fiber has been submitted in all forms, from the nitration. Nitration has also been effected by addi
carded mass 01' hank to the finest impalpable powder. tion of a part only of the acid required for conversion; 
This powder has been obtained by both chemical and allowing reaction, and passing the material into addi
mechanical means-by cuprammonium and by grind- tional quantity of the acid required to complete. It 
ing. The reasons for comminution of the cotton are has also been effected by immersion of the cotton in a 
that when the cotton is subjected to the action of the series of tanks, beginning with that having the weak
acids in its natural state and length of fiber, the line est acid, and following until the fiber has been fully 
of least resistance seems to be by way of the inside of nitrated. As soon as the acid of the first vat falls below 
the tubes constituting the fiber of the cotton, into the required stren�th it is replaced by fresh. full
which they are taken in part by capillary attraction, strength acid. This is operated by having the vats on 
subject t-q change themselves as they progress, and to a turn-table. passing the acids pressed ont back to the 
increased resistance from any oil or gum, etc., in their vat from which they were talren. In this way all the 
progre�s, and therefore to modified action, the result of suitable properties of the acid are utilized, the weak
which is slower and slower, and otherwise more and e8t acids becoming weaker by the partial conversion of 
more imperfect chemical change. It may also be that the cotton which they effect, while the last immersions 
the power of capillary attraction is balanced in the of each charge of cotton are in the strongest acid. 
tubes by air contained therein sufficiently to prevent This iatter plan was to render available all the valu
the acids from taking effect. able properties of the acids, and enable t.he use of such 

It has also been customary to wash the cotton in acids until they have become entirely spent, in lieu of 
alkaline baths, rinse and dry before steeping in the the usual way of treating the cotton by repeated im
acids mixture, and whatever alkali was not neutral- mersion in the same acids. or by successive immersions 
ized would effect the nitration. in different receptacles, where the weakened but not 

The cotton fiber has for its protection a glazed sur- entirely spent acid is thrown away. 
face, as if it were enameled by nature. It is tubular Earlier, the spent acids were used only for the manu
and cellular in structure, and contains a naturallubri- facture of the weaker kinds of powder, to economize 
cating semi-fluid substance, composed of characteristic the cost of manufacture. 
oil or gum, or water, or other material, or a combin- Fiber has been treated with sulphuric acid prior to 
ation thereof. Both the glaze and the lubricating nitration, and in this way the material has the char
substance as well as the fineness of the fiber vary with acter of vegetable parchment imparted to it before it 
the soil, climate and other accidents of growt.h. Where is subjected to the bath of mixed acids. The fiber is 
cotton waste is obtainable, this is cleansed for the washed and dried in this case before nitration. 
purpose of conversion, and, unless carefully treated, Where wood is used as the form of cellulose it is 
there is liability of variable nitration of material thus necessary to comminute or disintegrate it, and by boil
obtained. Where yarns and hanks are employed it ing in presence of alkali under pressure to remove sap, 
has been found that the twisting of the fiber and the resin, and salts ; then washing in a poacher with pure 
disposition in the yarn form caused a resistance to the water; beating, straining, and drying. This fibrous 
penetration and to the action of the acids, with the pulp is submitted to the usual bath of nitric acid at 
result that parts of the fibers were not acted upon, or 1'40 to 1'50 (one part) with sulphuric acid at 1'80 to 1'84 
acted upon imperfectly. (two parts), The fiber is kept in this bath of cooled 

The same difficult.y has been observed where paper acids twenty-four to thirty hours, with occasional agi
has been expressly prepared from cotton fiber for con- tation, squeezed, and thoroughly washed, steeped in 
version. In this last case the fiber is, of course, modi- alkali; again washed and dried. 
fied by the chemical and mechanical treatment which The washing is performed at Newport by repeated 
it has undergone in the preliminary preparation of the passage through a wringer, which is so mounted that 
paper; but, if the adherent oil or gum or glaze has the water pressed out is led away, the squeezed gun
been attacked, or if all have been removed by subse- cotton falling into fresh water, and in this way a more 
quent washing, etc., which is very difficult, if not im- thorough purification it< obtained, in a shorter time, 
possible, the character itself seems to have been altered than by the ordinary met.hod of very long exposure to 
to such an extent that the cellulose product of the the action of running water. 
paper process is not uniform, or always otherwise The Abel method of washing included the use of a 
satisfactory. pulping engine or beater, where the fiber was submit-

The proportions of acids used vary from one of nitric ted to a revolving wheel carrying projections which 
with three of sulphuric to one to two (as at Le Bouchet). passed between stationary projections on the bottom of 
Abel'S method (Briti8h) and that in use at Newport are the tub, and thus became fully torn, and from this 
alike in using one to three. At the torpedo fltation beater the pulp passed to a washer (poacher), where the 
either raw or carded cotton is used. It is first steeped pulp was stirred for a long time with large quantities 
in a weak solution of carbonate of soda, to remove the of water. The revolution of the wheel in this tub pre
resin from the raw cotton, or the oil frolll the carded, vented deposit in any part of the tub. 
then washed and carefully dried. The acids are the At Stowmarket an artificial cascade is made by lead
strongest nitric and sulphuric. A large quantity of ing a stream of water along a trough, and allowing it 
the mixed acids is placed in the leaden pan and into to fall from a height into the washer. The gun-cotton 
this a small quantity of the dried cotton is immersed. is thrown on the falling stream and immediately car
When thoroughly saturated, the cotton is lifted upon ried deep down into the vessel, the agitation being 
a reticulated shelf over the pan to drain. It is then. further promoted by the workmen. III this way the 
pressed, placed in an earthen jar, and, when this is cotton comes in contact with such a large quantity of 
half full of the dipped cotton, fresh acid is poured water that the rise in temperature is inappreciable, 
upon it until the cotton is covered. It is then set and the pyroxyline almost altogether free from acids. 
where the temperature may be kept reduced for 48 But, to perfect the washing. the pyroxyline is passed 
hours. The greater part of the conversion takes place through the centrifugal machine and than thrown into 
at the dipping, but that it may be complete it is neces- tanks, where it is subjected to the action of water for 
sary that the cont.act with the acids should continue one to three weeks, and is afterward boiled in large 
for the time stat.ed. When the cotton is removed from vats below 2120 F. These washings may be followed 
the first bath, a quantity of fresh acid equal to that by the addition, or use in them. of alkaline material. 
removed with the cotton is added before a fresh batch Oxidants may be added to the fiber before drying, 
is treated. and it Illay be pres!led into the form of slabs, cylinders, 

At the end of the time stated the cotton from the or pellets. 
jars is passed through rubber or leaden wringers. Unmixed with salts, it may be stored in this wet con-

Where equal parts of the concentrated acids were dition, and is then the safest of all explosive agents. 
used, the acids from the first batch were used once It is not liable to be fired by a spark or flame, nor is 
again, the time of illlmersion being extended. In other affected by blows, friction, or other rough handling. 
cases the spent acids are restored in bulk by the ad- The only care necessary is that the cakes be not 
clition of a. suitable quantity of a nitrate and sulphuric frozen. 

97 
The Divining Rod. 

From the large number of inquiries about divining 
rods and their efficacy, we iufer it to be a subject which 
interests a great many persons. The latest account 
on this mystic subject comes from Australia. Mr. 
William Spiers, M.A., F.C.S., F.R.M.S., writes to the 
Mining Standard, "Probably most of your readers 
have heard of the • divining rod,' and have con
cluded that it was eitber a myth or that its effects 
were the results of evil ag-ency. The report8 that by 
its means subterranean watercourses or buried min
erals have been discovered are generally rejected as 
mer!.l rumors, or as instances of self-deception or even 
fraud. I confess I have myself been quite a skeptic in 
regard to the matter, but I have now what I consider 
good reasons for recanting. Being recently in" the 
company of a few geologists on the Yorkshire Wolds, 
it was s tated that one of our company was able to dis
cover hidden water or metals by means of the magic 
rod. Our friend cut out of the hedgerow a fork of 
hawthoru 8haped like a long V. Holding a prong in 
each hand, with the apex downward, we soon had 
an opportunity of seeing that' there was something 
in it.' Here and there as he slowly walked along, the 
apex of the branch curled upward as if alive. I knew 
the gentleman too well to suspect that he was clleat
ing us, but, in order to see that he was not self-de
cei'!ed, I placed my hand around the muscle!! which 
must have moved had the contortions of the rod been 
due to unconscious muscular contractions. I quite 
satisfied myself upon that point. 

.. I then requested him to close his eyes, and I led him 
over a small rivulet that was running down the hill on 
which we were walking, and the moment he reached 
it the rod commenced its remarkable movements. As 
soon as I touched it with my fingers it resumed its na
tural position. For water it moved away from him, 
but for metals it swung round in the opposite direc
tion. To test this a botanical case made of galvan
ized iron was brought near our necromancer, and the 
rod at once flew up. Our friend related many discov
eries that he has made during the last 20 years. Gen
erally he used hazel. Copper wire shows the same pe
culiarities, and this we were able to see at the time. 
When standing on a non-conductor, such as broken 
china, the effects were not produced. Our comrade is 
a student of science, and has not sought to make 
money by his gift, and this, of course, makes it impos
sible to doubt his integrity. 

"He has plans of wells that have been sunk in vari
ous places as the result of his indications, and in one 
instance he was instrumental in discovering a disused 
and forgotten gas main. As he found out quite acci
dentally that he possessed this faculty, it may be that 
some of your readers may make a similar discovery in 
regard to themselves, and, as Abraham Cowley puts 
it. may amuse themselves by searching' with fond di
vining rods among the dead for treasures buried.' " 

• I.' • 
Thc AlIlcrican In.tUntc Fall'. 

The interest of the public in industrial and commer
cial exhibitions generally will undoubtedly be greatly 
stimulated this year by the extensive preparations 
almost everywhere being made for the World's Colum
bian Exhibition at Chicago. Among the various 
attractions of thi!o' kind offered to the public, and 
presenting valuable opportunities to inventors and 
artisant! ready to invite attention to their work, per
haps there are none which have a longer or more use
ful record than the annual fairs of the American 
Institute, New York City. The Sixtieth Exhibition of 
the Institute will open this year, September 30, and 
close November 28, giving two months' time to exhibi
tors improving the full period. The General Super
intendent, Mr. Charles Wager Hull, is ready at the 
offices of the Institute, No_ 113 West 38th Street, to 
give information and receive applications for space. 
The fair will be held in the Exhibition Hall on Third 
A venue, and the building will be open for the recep
tion of machinery 0:1 September 14th, and for other 
exhibits on September 218t. The early applicants for 
space will have the advantage of position, and the 
entries for the forthcoming exhibition already show a 
continued interest in the American Institute. 

. ,., . 
Novel Heat Motor. 

Mr. Shelford Bidwell's heat engine depends for its 
action upon the fact that Dickel is magnetic at ordi
nary temperatures, but at 3000 C. becomes suddenly 
non-magnetic. A slip of nickel is attached to a disk 
of copper suspended by two strings, so that it can 
swing like a pendulum. On one side of the hanging 
metals is a magnet, with which the piece of nickel is 
ordinarily kept in contact, and held by it. By placing 
a gas flame or a spirit lamp underneath the nickel, so 
as to warm it, it becomes so heated as to lose its mag
netism, or power of being magnetized, and falls off
the pendulum thus making a swing. By it!> passage 
through the air, the nickel is cooled below the criti
cal point, and on returning is held again by the mag
net, only to falloff agaiD as before, and so on, with 
considerable regularity, so long as the souroe of heat is 
kept up. 
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Troublesome Building Foundations. 

There. has bee n  so m u c h  discussion of the m erits of 
obtai n i n g  a fou ndati o n  for high bu ildi ngs OIl the 
t.reacherous soil of C h i cago that it  may not be amiss to 
give a s u m mary of the views of the two architects that 
seem to be the especial cha mpion s of opposite systems. 
The Chicago Herald boi l s  the long letter by M r. Dank
mar Adler, recentl y  published i n  the Economist, to the 
fol lowing: .. He claims at the outset that the p resent 
methods employed in the foundations of tal l buildings, 
however ingenious the.y may be, are insufficient for 
the u l t imate development of the requirements of tall
est business buildings. He then cites the grain ele
vators, which are su bjected to very great pressu re and 
variation of pressure, and are also usually built upon 
treacherous soil. These stand u pon pile foun d ations. 
This simple fact seem s  to have escaped notice. 'I'he 
theory of the isol ated pier construction seems justifi
able, because a caref u l  computation of weight to be 
sustained and careful workmanship have made it  pos
sible to secure so slight settlement and deviation that 
architects have lost sight of the desirability of securing 
the nearest approxi mation to an u n yielding structure. 
The Cook County court house, which is  built on piles, 
the Chicago city hall and the U n ited States govern
ment building, w h ich are built on concrete, are cited. 
These buildings have created a prejUdice agai nst pile 
and also against mOllolithic foundation; but the t rou
ble was not w ith the theory upon w h ich they were 
built,  but with the execution . T h ey w ere constructed 
w rongl y and uninte l l i gently. Then came Frederick 
Bauman n's admirable treatise in favor of the theory 
and practice of the system of isolated pier con struction 
as appl ied to the erection of tall buildings on com· 
pressed soil .  Gradual i mprovements, moreover, came 
upon this i solated pier theory, such as the use of the 
can ti lever system .  Now at last comes the rei n trod uc
tion in the construction of high buildings of the long 
neglected and u ndervalued system of pile construction. 
T he Northern Pacific station on Harrison St reet is 
built succes8fully on pi les. The German theater upon 
Randolph Street is to be built on piles. In d igging 
upon this latter site the characteristic soft Chicago 
mud was found to a d epth of from forty-two to forty
eight feet below the cel lar floor. Then was found h ard 
t u nnel clay. Fifty-foot piles haTe been driven in t i l l  
the poi nts penetrated secure l y  this  clay. The heads 
of the piles h ave been cut off three feet below the 
sewer le vel or water line, and are covered with a grill
age of oak tim bers. Upon this i s  formed a foundation 
of concrete and I beams, the out part of which act as 
cantile vers. T h u s  is formed an un yieldi ng substruct
ure for the foundatIOns. The pile construction is con
ceived to be as well con structed as, and to be loaded 
no more heavi l y  than, the fou n dation used successfully 
under the Northern Pacific depot. "-Northwestern 
Architect. 

. .  ,. 
PORTAELE ELECTRIC LIGHTING PLANT. 

We [il l ustrate a port ahle electric light plant COD
structed by H ayward Tyler & Co., London, for a 
large dock company. It is 
m o u nted upon a frame car
ried by four wrought i ron 
t raveling wheels, and i s  
fitted with a pole for two 
b ullocks. The boiler stands 
in the center, the engine 
bein g at one end and the 
dynamo at the other. The 
boiler i s  6 ft. 6 in.  high by 
2 ft.. 9 in. i n  diameter. The 
fi rebox is  crossed by two 
tu bes 8 in. in diameter. 
The engi n e  has a cylinder 
5 in. in diameter b¥ 6 in.  
stroke, and is of the in
verted type with Pickering 
governor. By means of a 
belt it drives the dynamo. 
This is compound wound 
to give 20 amperes of cur
ren t  at a press ure of 10 
volts, when running at 650 
revol utions per minute. I t  
supplies four in candescent 
lamps of 200 candle power 
each. Each lamp is pro
vided with a strung ena
meled iron reflector fitted 
with a wire g uard, and a 
length of t win flexible 
cable. A plant of this de
scription wil l  be very use
ful in many kinds o f  out
door work.-Engineering. 

------.. ��.------

Jeitutific �tntrjcau. 
AN IMPROVED CHUCK. 

The drill chuck s hown i n  t h e  i l l ustration h as been 
recently placed upon the market by the Oneida Mfg. 
Chuck Co. , O n e ida, N. Y. It  is  simple and durabl e  i n  
construction, very powerful and accu rate. T he h old
ing shell i ncludes body face plate and con n ecti ng 
screws, and the worki n g  parts are composed of three 
jaws, an engaging ring and a n  actuat ing screw, all in
closed within the body. The jaws are pivoted at their 
ends and rotate eccentrically, offering an unbroken 
tool bearing of their whole length, which affords entire 

THE LIT T LE HERCULES DRILL CHUCK. 

immunity to t h e  d rill shank. The jaw faces are curv
ed backward at such an angle from their axes and 
lever arm that the resi stance of the work u pon them 
produces a sel f-grippin g  of the jaws, w hich in turn re
duces the work of the actuating screw nomi nal l y  to 
that of a fol lower or h older. In using tools of the 
largest size of hold the tool is acted UPOll by the jaw 
very nearly opposite the pivot or f u l crulll. T h i s  gives 
the longest possible leverage, and the greatest power 
upon the largest tools.  The sm aller the tool the n ear
er the con tact comes to the join t  of the jaw. The 
chuck thus becomes a sel f-poised tool , acting u pon all 
sizes of tools with a relative power equal to the resist
ance offered, a point i n  which it i s  claimed this ch uck 
is greatly s u perior to all others. T h e  l ittle Hercules 
i s  placed i n  the market only as a h i gh grade tool, with 
perfect stock and workmanship, all its parts in du
plicate. 

r AUGUST 15, I�l, 
A NeW" Theory of La Grippe. 

The unaccountable nature of tbe influenza com mon ly 
known as the grippe has invited the theories of all 
sorts and conditions of men, not to say of doctors, but 
among all no one is, perhaps, so well calculated to 
commend itself to confidence as that of Sir  Morel l 
Mackenzie, M.D., who in a paper in the June Fort

nightly asserts that in his opinion" the riddle of i nflu
enza is poisoned nerves," and from this hypothesis 
"the bewildering d ivflrsity of symptoms becomes intel· 
ligible, if we regard them as the results of disordered 
nervous action ." D r. Mackenzie compares it to the 
extraordinary disturbance i n  telegraphic systems pro
duced by a thunderstorm, and says this is nothin g  
"compared with t h e  freaks played b y  the l i ving con
ductors in the h u man body, if anything throws the 
governing centers out of gear." 

N ow the theory of ., poisoned nerves" is one that 
explains the al most i nfinite variety of attacks and curi
ous freaks that mark the disease. No t wo persons, it 
is safe to say, h ave ever experien ced precisely the same 
sy mptoms, and i f  it is a n ervous distu rban ce, this i s  
t h e  natural res ult. Dr. Mackenzie regards the epi
demic as fal l i n g  under three general types, each of 
w h ich include many varieties; these are the catarrhal, 
the digestive, and the nervous. " Inflnenza," he says, 
"is t h e  very Proteus of diseases, a malad y w h ich as
sumes so many forms that it seems to be n ot one, but 
an epitome of all diseases, and its symptolJlology i n 
cludes almost everything, from a cold i n  t h e  head to 
i nflam m ation of the brain.  I t  is  really a n  
acute specific fever, running a defin ite course l i k e  
measles or scarlati na. I t  is  a disease with that 
superficial complexity of aspect which made M rs. Oar
lyle  playful l y  suggest t h at the doctors had agreed to 
call half  a dozen different diseases by one name i n  
order t o  simplify treatment." 

Dr. Mackenzie add s that under all its disguises, he 
bel ieves the disease to be perfectly si mple; that the 
profound impression m ade on the nervous system by 
the poison explains nearly all  the after effects of the 
malady, and especial l y  that curious loss of vital energy 
which is so disproportionately great in comparison 
with the disease itself. The cause Dr. Mackenzie 
believes to be a living germ, air borne, but of what 
nature i s  not yet, he believes, established. 

. ' .. . 
Steamer Empress of China. 

The Empress of China, the last of the three vessels 
contracted for by the Canadian Pacific Rail way with 
the Naval Construction and Arm aments Com pany, 
Limited, of Barrow, wen t lately on trial from the Clyde 
to Conningberg, and thence to the Mersey. She is in
tended for the Pacific trade, and is an exact copy of 
both the preceding steamers. Tbe trial was a com plete 
success, SOUle 600 h orse power bei n g  'devel oped over 
the sister sh ips. On the meas u red Uli le  a speed of 19 
knots was attained, w h ile on the sea trial ,  in the face 
of a stro n g  gale and heavy sea, the vessel ran 16'0 
knots, and this was considered by both builders and 
owners as very satisfactory. The fol lowing are the 

di mensions of the steamer: 
Length over all,485 feet; 
lel'lgth between perpendi
culars, 440 feet; b e arn 
moulded, ,51 feet; depth , 
36 feet; height from top of 
keel to u pper d eck beam, 
39'10 feet. The gross ton
n age is  5.920, and the total 
deadweight capacity, with 
a m ean draught of 24'0, is 
4,000 tons. The vessel is 
divided into fifteen water
tight COUl partments. 

The Empress of China. 
as well as her two sister 
ships, al l  first class and 
highest speed, has been 
built to share in the large 
subsidy g i v e n  b y  t h e 
British and Canadian gov
ern ments to promote trade 
and maintain British naval 
supremacy. 

. - . 

By the use of a new ma
chine, potatoe s may be 
plan ted m a straight l ine 
and with the h ills at eq ual 
dl�tanceB apart. IMPROVED PORTABLE ELECTRIC LIGHTING PLANT. 

To make skeleto n leaves, 
soak in rai n  water for 
some weeks, remove by 
Iloatin g  upon a card, and 
very gen tly re move u pper 
ski n  with a soft callJei's 
hai r bru�h. Float in water 
and catch on a card with 
the other side u ppermost, 
and remove other skin and 
pulp. A sti ff  brush may 
be n eeded, to be used by 
dabbing. Do not touch 
with finger. Final l y  wash 
well, bleach with javelle 
water, wash and dry. 
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$,itut if i , �mtrj ,au. 
Det,,--i oratlon of 'Vater i n  Reservoirs and A FEED WATER . HEATER AND PURIFIER. 

Co nduits. The accom pan y i n g  i l l ustration represents a feed 

Some time ago at a meeting of t.he New Jersey Sani- water heater which is  itsel f p ractical l y  a boiler, and is 

tary Association, Mr. C. B .  B rush deal t with the above d esigned to heat the feed water to or above the boiling 

�u bject i n  a paper. He remarked that all water s u p· poi ut. It is  a plain tubular heater, the whole of the 

plies are better at certai n periods of the year than at sLell of which i s  surro u n d ed by a s t eam j acket. The 

others. I n  the hot,  d r y  days the water becomes dead steam enters a central compartment a t  the bottom, 

and lifeless , and i f  allowed to remai n at rest for any passing u p  through the t u bes, ar o u n d  w h ich the feed 

considera ble length of time, algre formations ap- water circu lates, and thence d o w n  o n  the outside of 

pear on the s urface. These, however, are destroyed the shell,  thus eutirely preventing the rad iation of 

and disappear as soon as the water i s  put in motion. 
If allowed to remai n ,  the water cures itself-the algre 
d isap peari n g  after a few weeks and leavi n g  the 
water again i n  its  normal condition. The algre 
show themselves more q uickly pn water that has been 
filtered, either naturall y  or artificially. The autbor 
also stated that water is delivered in its best condition 
when taken from a running stream and supplied di
rectly to consumers without coming to rest during its 
passage. Wate r discolored by sediment is very often 
i n  its best con d i tion,  because the sediment is due to 
the fact that an abn ormal vol u m e  of water is blown 
off from the waters heds,  and any pollution there may 
be iR  so dil uted as to be incapable of harm. But there 
is such a demand for clear water that reservoirs are n e· 
cessitated, with their attending evils. Water that is  
stored for twenty or thirty days commences to dete
riorate. This is due to stagnation, and the stagnation 
begins to manifest itsel f as soon as the oxygen in sol u
tion in the water becomes less than 0'3 per cent. The 
best means of preve n ting stagnation consists in keep
ing tbe water i n  motion, a n d  tbere is no better way 
than forci n g  a i r  into the bottom of the rese rvoir. and 
kee ping the water aerated. Mr. B r u sh gave an inter· 
esting acco u n t  of bis  experience with a n umber of re
servoirs w h e re the water bad become tainted i n  conse· 
quence of  lying stagnant, and i n  every i n stance he ob
viated the difficulty by forcin g  air into the reservoir 
or tbe mains. 

• 1 • • • 
Electric Lights ",tthout 'Vires. 

Professor J. J. Tbomson has prepared a n u mber of 
vacu u m  tu bes i n  w h ich there are no electrodes, but 
which are surrounded by coi l s  of insulated conductors 
conn ected witb batteries of Leyden j ars. These t u bes 
con tai n a l i ttle gas, of  sorts, remai ning after they 
had been exbausted i n  the ordinary way, and every 
time the jars are d ischarged through the s u rrou n d i n g  
cond uctors, the insides of  the t u b e s  a r e  fil led w i t h  
l i ght,  w h i c h  varies i n  color with t h e  kind of gas con-

THE BARAGWANATH FEED WATER HEATER. 

tained therein.  A vVi m s b u rst influence m achine fur- heat from the water. The feed water is fed in at th e 
n ishes the electricity,  and the display is an exe m plifi· lower end of tbe shell a n d  d ra w n  off at the u p per e n d .  
cation of the connect ion bet ween i nd uced electricity A hollow cast i r o n  b a l l  or scu m chamber is arranged a t  
a n d  t h e  phenomenon of l ight. the t o p  for the pu rpose of c ollecting the i m p u rities 

• ' . ,  • which rise when the water is boiled , this chamber being 
AN ATTACHMENT TO COOL WATER IN MAINS. ordi n arily blo wn out four or five t i m e s  a day. A blow-

A n  i m provement by means of wbich the water car- off and drip is also provided at the bOt tOUl, as well as 
ried in main service pi pes, for use in cities or t o w ns, a s uitable hand hole through w h ich sed iment may be 
may be cooled d u ri n g  its passage to be fit for drinking removed. 
in warm w eather, without the add i tion o f  ice, forms This form of feed water heater and pu rifier has had 
the subject of  the acco m pan y i n g  i l l ustration. It has such extended practical use that its merits have be· 
been patented b y  Mr. A r t h u r  B. Wood. of Port Byron, . come well known. It i s  strong and safe, and cannot 

N. Y. As shown in Fig. 1 ,  the water main i s  su pported I cause a n y  beck p ress ure, but rather, acting as a surface 

u pon a s u i table fo u n d ation, and lying close to i t s  top condenser, is designed to red uce a n y  back press u re tbat 
are coo l i n g  coils con nected by a cou pling to suitabl e  I may e

.

xist. T h e  heati n g  s urface is very l arge in propor

n i p p1es extending o u t  from a heading, w hich is divided tion to the s ize of the h eaters, w hich are rated at 1 H. P. 
into a series of valve cham bers having channels com- per sq. ft. of  heating s u rface, so that it  beats the feed 
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the shell and tubes are in contact w i th the hot steam 
and not exposed to the air. The heater is also made 
i n  inverted form for use i n  l ocations w h ere i t  is  m ore 
convenient to have the exhaust enter and leave at the 
top, and a horizontal heater is provided for use i n  
cramped engine rooms. T h e  l atter i s  adapted t o  be 
set on top of  the boilers in saddle8, or b u n g  from the 
roof. It has also been foun d  particularl y  convenient 
for marine use, as i t  is  not top heavy and can be sus
pended from the deck. 

The Baragwanath feed water heating and purifying 
apparatus also i ncl udes a l ive steam feed water super
heater and purifier, w hich is not designed to do away 
with the exhaust steam feed water b eater, b u t  rather 
as an auxiliary to i t  i n  certain cases, as where h eaters 
are used which do not boil the water. or where the 
water contai ns i m p u rities that cannot be removed by 
boiling. The latter heater and purifier consists of a 
heavy boi ler i ron shell, with removable heads, and 
containing a series of sl i ghtl y inclined sbelves or pans 
over which the water flows in d i rect contact witb the 
live steam from tbe boiler. W h e n  the shelves bave 
become coated with scale they are drawn out and 
cleaned, the bottom of the superheater and the set· 
tlin g  cbamber being cleaned at the same time. 

This line of steam j acket feed water apparatus is 
made a t  the Paci fic Boiler Works, Wm. Baragwanath 
& Son, 40 West Di vision St. , C hicago, Ill. 

The Liu·gest Plank I n  tbe World. 

The N. W. Lumberman gi ves an en graving from a 
photograph of a red wood plank that is 16 feet 5 inches 
wide, 12 feet 9 inches long, and 5 incbes tbick, and is 
about 90 per cent clear. It was taken from a tree 35 
feet in diameter and 300 feet h i gh. According to its 
rings it was more than 1,500 years old. T h e  tree was 
cut 28 feet from the ground. and the plank was hewed 
out of the stump, represen t i n g  a section taken from 
near the heart to the bark. A fter it was displaced it 
was lowered by block and tackle, with a locomotive 
for power. In the way of labor i ts cost represents the 
t ime of two men for a month.  s imply to pre pare it in 
tbe rough for shi pment. To th i s  the cost of transpor
tation m ast he added, making a total of about $3,000. 
It was moved by water to San Francisco. 

After being on exhibition some time, a car was spe
cially prepared to transport it to Cb icago. This was 
done by cutting a slot in the center of a flat car, i n  
which stirrups were pendent. 'fhe p l a n k  was placed 
on edge i n  the slot, its lower edge being within about 
a foot of the ties. 

The plank was cut on the lands of the Elk River
-
Mill  

and Lumber Com pany, i n  H umboldt County, Cal . , is  
the p roperty of J. L. H arpster, of E u reka, and B. F. 
Noyes, of San F rancisco. and is on exhibition in De· 
troit, Mich . ,  whence it may be sent to East Saginaw 
and elsewhere, to finally bring u p  in Chicago at the 
world's fair. The plank �hows coarseness of grow th,  
with richness of figu re, and a finish such as the h i gh
est qu ality of m aterial and the best efforts of Berry 
Brothers, the varnish manufacturers, of Detroit, can 
secure. 

.. . . . .. 
Wolfralll llIinlng in Ne", Zealand. 

Wolfram, or t u n gsten. belongs to a !!'ro u p  of rare 
metals, and till a com parati vel y recent t ime was known 
only to the cbem ist, and i ts �'alue was only i n  the 

laboratory. With the invention of 100 ton guns 
tbe demand for tungsten soon m ade that pre
viously obscure metal well known thronghout the 
mining world. It  was soon found that the steel 
tube lining the bore of  these enormous g u n s  could 
not resist the sbock entai led b y  d ischarging many 
shots without becom i n g  fractured, when of cou rse 
an expensive piece of ord nance became useless. 
Experi ment p ro ved that the addition of a small 
q uantity of t u ngsten to the fine steel employed 
in gun making rendered the latter metal wonder· 
ful l y  elastic, so that tbe steel tube will expand 
under the tension of fi ri n g  and contract agai n to 
its normal size a great many ti  mes before the 
qual ity of the metal  is in any way i m pai red. The 
German gun facto ries conseq uent l y  absorb m ost 
of the tungsten fou n d  i ll the world, and from 
bein g  a mere cu riosi ty seen only in the laboratory 
of the chemist, this  rare m etal has acq u ired COll
siderable value. Wol fram (erroneousl y called 
tungstate of i ron in the cablegram) generally 
occurs in com bination with iron in Europe, but is 
also fou n d  in scheelite , or tungstate of l i me. I t  
is in t h e  latter form that i t  occurs i n  Otago. The 

m u nicating w i th each other, and right angle chan
n e l s  lead i n g  i nto the coils. Fig. 2 is  a detail v i e w  
of o n e  o f  t h e  valves, a t h ree·way valve hav i n g  a 
bOttOUl fitti n g  on the ba"e of the heading, and an 
outwardl y extending stem with squared end and 
scre w-threaded portion o n  which is  a bind i n g  nut. 
The valves are op posite the ends of each p i pe, to 
t u r n  on or cut  off the refr i ge rati ng material, Fig. 
3 bei n g  a section t h rough the end of  two pi pes 
and the valves, and Fig. 4 bein g  a similar  view 
showing the val ves turned to cut off the sections. 
The inlet  pipe t h rough w h i ch the refrigerati ng 
material is  forced from an y suitable sou rce of  
supply i s  connected w i t h  the head i n g  opposite the 
top coils,  the discharge pipe lead i n g  t.herefrom at 
i t.s l o west portion.  The coi ls  are held in posit ion 
by a top cas i n g, made in flanged segme n ts which 
can be readily placed i n  position or removed, the 
i n cl osed ch amber fo rmed by the casing and the 
water m a i n  to be filled with brine or cold air 
introduced by a pipe at one side and discharged 
b y  a pipe l ead i n g  from the opposite side. The 
chambers are preferably covered with asbestos, 
sawdust or other n on·cond u ctor of heat. The sec· 
tional construction permits the ready removal of 
any coi l .  should i t  become rusted or stopped u p, without 
i n terferi n g  with the worki n g  of the �yste m .  the valves 
being turned to admit the refrigerating m aterial only 
to the coi l s  desi red. In operation,  it is designed to 
force anhydrous ammonia or other suitable refriger
ati n g  material into the heading and through the cool
ing coils, surrounding the top of the main for a short 
d istan ce only at a convenient poi nt for cool ing the 
water for a certain district or town, the apparatus 
being duplicated as required when an extended terri
tory is to be covered.  

metal itself is  of a w h i te color, extremely brittle, 
water to or above the boil ing point, keeps the boilers I and h eavy, the specific gravity being 1 9 ' 1 ,  that of gold 
clean in ordinary water_ T h i s, it is clai m ed, is the being 19 '3. It  wil l  thus be seen that tungsten is a very 
special merit of the Barag wauath boiler, that the feed heavy metal, being only very slightly lighter than 
water is more effect ually pu ri fied by being boil ed be- gold. - Otago Daily News. 

fore it is fed to the steam boiler, while the destructive • ' . ,  • 
practice of feeding cold or merely lukewarm water is OF the entire human race, 500, 000, 000 are wel l cloth· 
avoided. ed, that is, they wear garments of some k i n d ; 250,000,-

I n  thi s  heater the tubes are of heavy brass, and the 000 habitually go naked, and 700, 000,000 only cover 
sl ight variation in the degree of  expansion between the parts of the body ; 500,000,000 l ive in bouses, 700,000, 
brass tubes and the iron shell is provided for by spring 000 in b uts and caves, and 250, 000, 000 virtually have no 
tube �heetii, wbieb a.re made IIlil:btly eQQeave. Both Ilhelter. 
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Nerves and Narcotics. 

In the May number of the Breslau Deutsche Revue, 
reproduced in the American Analyst, Dr. Adolph 
Seeligm uller discusses the universal subject of nerve 
troubles as follows : Excessive, exhausting, and too 
long-continued work, insufficient or irrational recrea
tion, and deprivation of the right amount of sltlep are 
some of  the main causes for the increase of n6rve trou
bles in our day. The competition in all the professions 
and call ings is so great that for every person whose 
powers fai l ,  ten are ready with fresh strength to per
.form the same or greater labor for the same or even a 
smaller remuneration. All exciting and weakening 
amusements should be done away with, and the quiet 
joys of family intercourse, the conversation of intimate 
friends, and sociable walks in the fields and woods 
should take the place of bri l l iant evening a ssemblies. 
Then every person should pursue some agreeable occu
pation besides his  regular profession. and in the latter 
he ought to have frequent hours of relaxation to re
lieve the strain. Mental appl ication. even for healthy 
adult persons, ought not to be continued for more than 
three or fou r  hours at a time, and night work it would 
be best to avoid altogether, as the excitement is apt to 
interfere with sleep. 

All  who follow intellectual pursuits ought to have 
several weeks of complete rest at least once a year. 
Sleep is, however, the principal agent of recuperation. 
The amount of sleep n eeded is different for different 
persons. For the ordinary worker from six to eight 
hours is absolutely necessary ; yet how often, in the 
battle for existence i n  our time, is  the desi re for sleep 
forcibly suppressed and the night's rest improperly 
shortened. Sooner or later insomnia wreaks its ven
geance on the offender. Man y a person who once rob
bed hi ml'el f of the necessary amount of sleep would 
glad l y  sleep now, but cannot. I do not hesitate to say 
t.hat nerve troubles first develop into disease when 
joined with sleeplessness. It appears as a latter symp
tom of a long-standing nervous disturbance, but to the 
lay mind it appears as the first sign of disorder, and is 
frequently taken to be the cause. The worker of the 
n ineteenth century works beyond his strength, and in 
order to keep it up he resorts to stim ulants-coffee, 
tea, spices, alcohol, tobacco. These produce a super
excitation of the nerves, which b rings in its train in
somnia ; and to overcome this he  resorts to narcotics. 
The life of many of our  contemporaries consists in tak
ing artificial stim ulants to enable them to perform their 
work, and then resortin g  to powerful narcotics that 
can counteract the artificial stimulation and produce 
rest and sleep. 

Ally one can see that this alternation of stimulation 
and depression at least once every twen ty-four hours I 
must weaken the nervous system. Coffee is a power
ful stim ulant for the heart, and, therefore, those who 
suffer from pal pitation, from hysterical conditions, or 
from insomnia should avoid its use. Tea i n  day time 
acts more mildly on most people ; but taken evening!! 
it drives away sleep. The spices are less active nerve 
stimulants ;  yet pepper, especially, and some of the 
others affect the nerves of the digestive organs power
fully, and their liberal use in modern cookery has some
thing to do with the epidemicnnsomnia. Of the in
jurious, the actually destructive effects of alcohol 
taken in excess little need be said. We physicians are 
not a l ittle to blame in that we i nsist on giving large 
qnantities of alcohol in fevers and conditions of ex
haustion, not to speak of the methods used to cure the 
morphine habit, until  patients often acquire the d rink
ing habit. The evil results of the abuse of alcohol are 
not often apparent. Long before delil'ium tremens or 
other serious brain diseases appear, they are preced
ed by manifold nervous disturbances, the real cause of 
which is not often u nderstood. I have frequently 
found that rheumatic pains that were ascribed to a 
cold were nothing but alcohol neutritis, a mild form 
of inflammation of the nerves resulting from the use of 
alcohol, which disappeared when the practice was 
given up, only to return with the slightest repetition 
of the indulgence. Most habitual d rinkers, and some 
of them very early, are subject to change!' in the vascu
lar organs, such as fatty degeneration of the heart and 
arterio-sclerosis, which lead to grave affections of the 
nervous system, like apoplexy and softening of the 
brain.  Final l y, it may be taken as proved that the 
child ren of drunkards, if they are not carried off pre
maturely by b rain trou bles, are frequently afflicted 
with serious nervous ailments, such as epi lepsy, idiocy, 
and the l ike. 

Tobacco has come to be in our tim e a  national poison 
in many countries, and most especially in Germany. 
As sequels of chronic nicotine intoxication may be 
noted without fear of contradiction : Palpitation and 
weakness of the heart ; irregularity of the pulse, of 
which heart pang or angina pectoris is an acute symp
tom ; general nervous debi lity ; tremulousnes8 ; dis
turbances of vision, even to the point of blindness ; 
and hypochond riacal depression even to the degree of 
melancholia. The fear-inspiring i ntermission of the 
pulse is  a frequent cause of inveterate insomnia. That 
the childre n  of heavy smokers 8 uffer with u ncommon 
freq uency from nervous diseases is an established fact. 

J tieufifit �meritan. 
And now for the narcotics, at the head of which 

stands morphine. The great danger of falling into the 
habitual use of this d rug arises from the cowardice and 
degeneracy of our times. No one will suffer pain, no 
matter how slight or transitory. Not a tooth can be 
drawn, not a child born into the world without the use 
of an anodyne, and when death comes we must have 
euthanasia. It is said that many phYSicians lend their 
hands too willingly and are ready with the injecting 
need le to check a pain that could easily be borne, not 
reflecting that it  is immoral to encourage effeminacy 
and a dangerous thing to plant the germ of the mor
phine habit, a terrible passion that leads inevitably to 
physical and spiritual debility and to death. The same 
is true of the constantly increasing cocainism and 
hasheesh i ntoxication. Our generation demands above 
everything narcotics to produce the sleep that first we 
drive from us, and afterward so fondly desire ; opium, 
morphine, chloral, bromide of sodium, paraldehyde, 
hydrate of amyl, urethan, sulfonal, h ypnon, somnal, 
and whatever are all their names-one would think 
names would soon give out, so fast are these children 
born. But how can we sleep without resorting to 
soporifics ? Just as the life of the soul during the 
d ay is reflected in  dreams, so the conditions of sleep 
are determined by all that we do when awake. The 
chief rule is to 1\0 act waking that you can sleep. Be
gin by accustoming you rself to do without excitants. 
Many a case of sleeplessness I have seen yield, when 
all other means fai led, to restricting or totally  aban
doning for a time the use of spirituous drinks, coffee, 
tea, and tobacco. 

. ' . . . 
IMPROVED SCISSORS FOR OPENING LETTERS, ETC. 

The scis�ors shown in the illustration are adapted to 
do the work of ordinary scissors and shears, and are 
also so made that letters may be rapidly opened by 
them without danger of mutilating the contents. The 
improvement forms the subject of a patent issued to 

WHEELER'S IlIPROVED SCISSORS. 

Mr. Nathan A. Wheeler, of Alpowa, Washington. The 
cutting blades are curved on their back sides, and one 
of them is somewhat thinner than the other, to allow it 
to close beneath a guide carried by the latter. The 
thinner blade also has, near its pivot point, a semi
circular recess, terminating on the inner side i n  a 
shoulder adapted to engage a letter guide and throw 
it from the pivot pin. The figure at the top in the 
illustration is  a sectional edge view of the scissors, and 
just below is shown the guide attachment used in 
opening envelopes. The screw bY'which the blades are 
pivoted together has an annular flange or rib below its 
head, forming a washer which bears upon the upper 
b�ade, and an annular recess between the washer 
and the screw head adapted to receive the letter 
guide. The latter is thin and flat, and curved to con
form with the flanged back side of the thinner blade, so 
that when the blades are closed together it will fit the 
flange, the guide being secured to the other blade, so 
that its inner edge will be a little in advance of the 
edge of the blade. The guide is  doubled over at right 
angles near its outer end and perforated to receive a 
stud on the outer end of the blade on which it fits, the 
inner end of the guide being rounded to fit the semi
circular recess in the other blade, near the pivot point, 
and being slotted to fit closely upon the screw. When 
the guide is not in place the scissors are used in the 
ordinary way, but with the guide in position the end of 
an envelopelpassed between the blades is stopped by the 
guide, as shown in the small sectional figure at the left 
in  the picture. so that only a narrow strip will  be cut 
from the extreme end of the envelope, without danger 
of cutting anything it  may inclose. 

. . .  � . 
NeW" Electric Car Dotor. 

Mr. Wm. H. Patton's new combination bas lately 
been tried at Pullm an with much success. The appa
ratus consists of a mechanical and electrical combina
tion, as follows : A gas engine, dynamo motor, and 
storage batteries. 

A gas engine is placed in position in the center of the 
car, resting on the trucks, and is geared direct to the 
dynamo by means of a friction puUey, no belts what
ever being used. The dynamo furnishes the current 

[AUGUST 1 5. 1&)1 .  
for the motor, from which the propelling power of the 
car is obtained. In going down a grade, running on a 
l evel piece of track, or carrying a small load with a car 
whose generati n g  power is entirely self-contained, there 
would necessari ly be a snrplu8 of current. The storage 
battery is arranged to take up this surplus current that 
would otherwise be wasted. A gas engine ordinarily is 
started by hand power, but here the current of the 
batteries is thrown on, which starts the engine, after 
which the batteries are thrown off and the dynamo 
generates current for the motor. 

• • • • • 
Treasures of Earth's Interior. 

A scientific scheme of much i m portance has been agi
tated in Wash ington recently. During the last two Con· 
gresses there have been a number of representatives and 
two or three senators who have used their infl uence in 
favor of an appropriation for boring a hole in the 
earth several miles in depth , It has long been recog
nized that an inconceivable amount of value in the 
shape of precious metals and other m ineral su bst.ancEs 
is locked up out of reach beneath the crust of this 
planet. All the riches dug out of it represent merely 
the most superficial and ineffective scratchi n g  of the 
surface. Once render accessi ble the internal recesses of 
the sphere, and it is plain that every human being 
might be a thousand times a Monte Cristo. 

Geologists are agreed that the interior of the earth 
is largely composed of metals. Whereas the tmrface 
matter of the planet weighs only about two and one
half times as much a8 water, it is known as a fact that 
toward the center the ave rage weight of things is 
eleven times that of wat-er. This is due to the circum
stance that while this subl unary orb was cooling and 
condensing, the heavier particl es sought the middle. 
Therefore it is probable that the great mass of the 
sphere is iron. But there are other metals more 
heavy than iron, and these would naturally form an 
accumulation immediately about the center of the 
globe. Among them may be men tioned most import
antly gold. Geologist Gil bert , of the Geological Sur
vey, said the other day that he would rather expect to 
find a vast accumulation of gold at that point than 
an ywhere else, ,his notion being that such of the yel
low metal as is found on the surface of the earth is 
only an accidental detritus. However, there are 
two or three substances known even more weighty 
"
than gold, and one of them is platinum, which has 
doubled in market valu e  within the last year or t wo, 
owing to the increased cost of prod uction. 

So it is not un reasonable that certain members of 
Congress and other persons of keen j udgment should 
consider the advisability of boring a hole in  the earth 
for the purpose of extracting some of its metal lic con
tents. For scientific purposes a pit has recently been 
sunk at Speling, in Germany, to the depth of a mile. 
Unfortunately, water has been struck, and no results 
which add very materially to human knowledge have 
thus far been obtained. Another well has been driven 
at Wheeling, West Va. , as far down as three-quarters 
of a mile. It is dry, and the boring process is proceed
ing at the rate of about ten feet a day. The manage
ment will be disgusted if oil or something is not 
struck before the hole comes out at the antipodes and 
somebody tumbles into it at the other end. 

No really scientific person has been so foolish as to 
imagine that possible results, commercially speaking, 
could be secured without digging much further than 
this. Estimate is made that at twenty miles from the 
surface of the earth every known su bstance-metals, 
rocks, and all-becomes fused and liquid. Once let 
this point  be reached, and naturally whatever is be
low must spout up of its own accord, without expense 
of mining. Immediately the price of metals in the 
market would be reduced to little or nothing, and a 
new age would dawn upon civilization. It has been 
suggested that such an artificial cond uit would be. to 
all intent!! and purposes, a volcano, but any dangers 
wbich it would otherwise threaten might be obviated 
easily by establishing the works Oil an open prairie.
Washington Star. 

• I e  • •  
Phenacetlne in Inftuenza. 

. .  Dr. Henry, St. Mary Cray, Kent, recommends phen
acetine during the first stage of influenza. Its aetion, 
he says, is prompt and striking, so that many patients 
declare they have derived more benefit from the 
, powders ' than from anything else. It rapidly cures 
the headache which is such a distressing sym ptom at 
first, helps to reduce the temperature, and mitigates, 
but does not entirely remove, the aching of the l imbs, 
a few doses of salicylate of sodium effecting its final 
removal. He gives the phenacetine  in five·grain 
powders, repeated every four hours, till the headache 
and other pains cease. He has used phenacetine 
largely in a variety of conditions, and considers it is 
unrivaled as an analgesic. It seldom fails, it is com
paratively cheap, tasteless, and. as far as he can see 
from a tolerably extended experience of it, is totally 
free from the unpleasant atter-effects-depression of 
heart, etc.-sometimes caused by antipyrine and other 
drugs of its class. Insolubility is its sole drawback."
British and Colonial Druggist. 
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EVOLUTIONS AND DRILL OF THE N. Y. STATE NAVAL 

RESERVE MILITIA. 

During the past month the movement in the direc
tion of establishing a naval mi litia that would bear 
the same relations to the regular naval service that the 
State m i li tias do to the federal army has received a 
practical exposition in this vicinity. Tbe New York 
State n aval reserve has been drilled and exercised 
upon the squadron of evolution, popularly called tbe 
Wbite Squadron, aud bas thus had at its service the 
new ships of the American navy. The Navy Depart
ment holds that the encouragement of the n aval 
reserve is good policy on its part, as tending to establish 
a species of sea militia at points liable to attack. The 
movement has gone so far that naval reserve battal ions 
are organized at New York and Boston, in Rhode 
Island and in North Carolina ; California h as passed a 
law authoriz ing the formation of a battalion, and it 
is proposed to establ ish reserves at the fol lowing cities : 
Burl i ngton, Vt. , for Lake Champlain ; Rochester, N. Y.,  
for Lake Ontario ; and at C leveland, 0.,  and Detroit, 
Mich. 

The idea is to protect the lakes and coasts by volun
teer organizations. The character of the work of the 
navy has changed so much i n  recent years that the 
idea has become a far more feasible one than it  ever 
could have been in the old days of sailing vessels. 

The New York reserve were mustered into service as 
portion of the State m ilitia about two months ago, at 
the 2d Battery armory, in this city. After prelimin
ary organ izat.ion and drilling, the period for actual 
work upon the squadron of evolution was reached on 
July 21st. The White Squadron, under Acting Rear 
Ad miral John G. Walker, with Commander J. W .  
Mil ler as commander o f  the reserve, was anchored in 
the H udson River, near the foot of 23d Street. It 
included the Ch icago, Newark. Boston, Atlanta, Con
cord and Yorktown, as vessels to which portions of the 
reserve were assigned. A programme of d rill in New 
York Harbor was carried on, on July' 21st, 23d, and 
25th . On the first l1amed days the reserve reported 
at 5 P. M . ,  upon the training ship Minnesota, thence 
reporting th ree-quarters of an hour later upon their 
own shi ps. The first evening's work was the arming 
and equippi n g  boats for cutting out and the exercising 
at different maneuvers by Ilag signal from the Ilag
ship. The second evening's work included the arming 
and equi pping boats for distant service and practice 
with electric search lights and in night signaling. 

On the third day the reserve reported on board in  
the morning. The steamer Stonington had been en
gaged for their accommodation, and part of the squad
ron started for Fisher's Island,  lying off the Con
necticut coast, at the end of Long Island Sound. The 
Stonington was for the time being supposed to be a 
war ship, and ranked as the flag-ship of the naval re
serve. Her decks were rechristened with the names 
appropriate to ships of war. The trip was made u nder 
navy discip l i ne, the men practicing the routine of 
" l ife aboard,"  as the Stonington went up the Sound. 
In the morning, on approaching Fisher's Island, the 
reveil le  was sounded, the reserve made up their beds, 
were mustered, inspected, heard the articles of war 
read, and attended religious service. 

The evol utions at Fisher's Island occu pied the next 
five d ays, and some features of the operations are pre
sented in our i l lustrations. The stragglers of the Ileet 
had reached the anchorage by Monday, and, in addition 
to the vessels named, the torpedo boat Cushing and 
the dynamite cruiser Vesuvius joined the rest. 

On Monday, July 27, the work began in earnest. 
The reveille was sounded on the Stonington at 6 A. M. , 
and fifteen minutes later all were ordered " on deck."  
After breakfast and an hour of  l iberty the boats were 
manned and the reserve went off to the ships to which 
they had been assigned. O n  each vessel they were di
vided into regular gun crew!" and placed under com
mand of officers of the regular service. They were then 
shown where to get their equipments for service at the 
large guns, and next were instructed i n  the use of 
them. Each man was put through the form of load
ing. Then the commands were given to cast loose the 
guns, provide ammunition, load,\train, fire, and secure, 
and the drill was gone through with dummy ammuni
tion exactly as if in regular service. This closed the 
m()rning's work, which was devoted to the 6 and 8 
inch guns exclusively. Dinner was taken upon the 
Stonington. In the afternoon the same style of drill 
and instruction was gone through with, the secondary 
batteries of Hotchkiss and other machine guns and 
"mall  arms being the objective features. Taps were 
�ounded at 10 P. M. The same general daily calendar 
was adhered to for the rest of the week. 

On the next day, July 28, target practice with �uns 
of all classes took place. Su b-cal i ber apparatus was 
employed. For the larger rilles a steel tu be is inserted 
i nto the bore, which tube is carried on disks, so as to 
give it an axial position. j!'or the Hotchkiss guns a 
dummy cartridge, with a short barrel holding a rille 
cartridge, is employed. The targets were placed at 300 
yards from the ships, floating on the water, and not 
giving, therefore, a steady object to sight on. The en
tire day was devoted to this practice. 

Jeitut ifi c �mtrl,au. 
On July 29, the fleet left its anchorage at 10 A. M. , 

and steamed out to the north and east of Montauk 
Point for target practice with the large g uns, with full 
caliber ammunition. A triangle with sides 1 ,500 yards 
long, and a base 700 yards long, was marked out ; two 
boats containing observers with sextants gave the 
base and a target marked the apex. One by one the 
ships ran along the base of the triangle at a speed of 
four nautical mi les an hour, and as they did so, fired 
at the target. The observers, as far as possible, plotted 
each shot, all shots falling within a given radius of the 
target coun ting as bull's eyes. Tbe firing was consid
ered excellent. The rapid-firing guns were next tried 
at a distance of 1 ,000 yards, and the target was demol
ished before all the ships had had a chance to fire. The 
Ileet then returned to its anchorage. 

On the next day t.he sham battle of Fisher's Island 
took place. The reserve, 165 in number, with sailors 
enough to make up a party of 700, manned the boats, 
and formed in line 100 yards ou t from the beach. A 
force of marines had been placed on shore to represent 
the defense. After opening fire with the rapid-firing 
guns, the attacki n g  force landed under cover of the 
ship's artillery, and cond ucted a regular attack. The 
attacking party was final ly  given the victory. A brief 
assembly and drill on shore closed the work of the day. 
The concluding evolutions at Fisher'lI Island, on July 
31st, included boat races by crews of the reserve, 
and one by picked crews from the Chicago and New
ark. In the afternoon, a body of over 1 ,000 men, in
cluding the reserves, landed on the island and marched 
to the parade ground for dress parade. In  the evening 
the Stonington started for New York, where the re
serve, after appropriate ceremonies, disbanded. 

During the evolutions much interest was manifested 
in this city and at Fisher's Island, .and New London, 
Conn. ,  the nearest port thereto. Numerous yachts 
and excursion steamers visited the scene, and many 
courtesies were tendered the officers of the squadron 
and the members of the reserve. The latter i ncludes 
among i ts members representative names in many 
stations. Besides business and newspaper men, q uite 
a n umber of professional men figure on the list, archi
tects, physicians, lawyers, electricians, draughtsmen, 
and others appeari ng in the roll. 

In more than one way good will be done by the pro
motion of this  movement, which is certain to be wide
spread. It will not only give definite instruction and 
drill to a class of men who may be called on personall y 
in defense of our coasts, but it will give the new navy 
a chance for the most beneficial kind of exercise. In 
times of peace its equipment and capabilities cannot 
be put to a more severe test than in the routine of 
precisely such work as the ships and personnel were 
called upon to execute in teaching and drill ing their 
new militia. 

.. . . , .. 
Distribution oC AlDerican Population In Accord

ance "With Altitude. 

Mr. Henry Gannett, Geographer of the Census, states 
in Census Bulletin No. 89 that about one·sixth of the 
people of the country l ive less than 100 feet above sea 
level, namely, along the immediate seaboard and in the 
swampy and alluvial regions of the South, and that 
more than three-fourths live below 1 , 000 feet, while 
below 5,000 feet are found n early 99 per cent of the in
habitant.s. At great altitudes there are foun d  only 
the most trilling proportion. 

In the area below 500 feet is included nearly all that 
part of the population which is en gaged in manufac
turing and in the foreign commerce of the coun try, 
and most of that engaged in the culture of cotton, rice, 
and sugar. 

The interval between the 500 feet and 1,500 feet con
tours com prises th e greater part of the prairie States 
and the grain-producing States of the Northwest. 

East of the 98th meridian the contour of 1 5,000 feet 
is practically the u pper limit of population, all the 
country lying above that elevation being mountain
OUl'. 

The popUlation between 2, 000 and 5, 000 feet is found 
mainly on the slope of the great Western plains. I n  
this region the belt between 2,000 and 3,000 feet is 
almost everywhere the debatable ground between the 
arid region of the Cordilleran plateau and the humid 
region of the Mississippi valley. Above 3, 000 feet irri
gation is almost universally necessary for success in  
agricultural operations. 

Between 4,000 and 5,000 feet, and more markedly be
tween 5, 000 and 6,000 feet, it  will be noticed that the 
population is decidedly in excess of the grade or grades 
below it. This is mainly due to the fact that the dens
est settlement at high altitudes in the Cordilleran re
gion is at the eastern base of the Rocky Mountains and 
in the valleys about Great Salt Lake, which regions 
lie between 4,000 and 6,000 feet. Of these the extensive 
settlements at the base of the mouutains in Colorado 
are mainly between 5,000 and 6,000 feet. 

Above 6,000 feet the population, which is confined, 
of course, to the Cordilleran region, is almost entirely 
engaged in the pursuit of mining, and the greater part 
of it is located in Colorado, New MeXico, Nevada, and 
California. 

1 0 1  
While the population i s  increasing numerieally i n  all 

altitudes, its relative movement is decidedly toward 
the region of greater altitudes, and is most marked 
in the country lying between 1,000 and 6,000 feet above 
the sea. 

The density of popUlation is greatest near sea level 
in that narrow strip along the seaboard which con
tains our great seaports. The density dimin ishes gra
dually and rather u n i form l y  up to 2,000 feet, where 
the population becomes quite sparse. 

The average elevation of the country, excluding 
Alaska, is about 2, 500 feet. The average elevation at 
which the i n habitants l ived, taking cognizance of their 
distribution, was 687 feet in 1870 ; in 1880 it had in
creased to 739 feet, and in  1890 to 788 feet. 

• .  e . •  
Learning the Principles. 

Some engineers find a great difficulty in learning 
from books such things as are appl icable i n  their busi
ness. The chief complaint from many engineers in re
gard to books is  that they cannot understand the appl i
cation of the information they contain, and in many 
case8 there is good reason fol' this, but it  is princi pal ly 
owing to their defective training when children. Many 
good engineers who have lea rned what they know by 
daily practice in  the engine room, who have shown their 
qualifications by years of constant work at the busi
ness, and who are capable not only of taking care of 
the plant as i t  stands, but of erecting a plant and mak
ing it work successfully, are com pletely floored when 
they are called on for a rule that applies to any branch 
of the business, and yet at the same t i lD e  in their own 
minds they understand the princi pl es, and express them· 
selves to the effect that if they knew the rules aud 
could figure those thing8 out, it would help them greatly 
in their  practice. 

A rule which will apply i n  a particular branch of 
work does not, as a general thing, contain anything 
that shows directly the application of the rule, and i n  
fact, a r u l e  is a simple statement of general principiI'S 
th at will apply almost indefi n itely, and it  is for this 
reason, perhaps, that they are confusing to those who 
h ave not been especially drilled in the comprehension 
of such methods of showing the resul ts of special in
vestigation and the methods of applying the principles, 
but a similar difficulty is experienced by those who 
have learned the rules and formulas from the book 
and have not been taught the general appl ication, for, 
while the practically educated man is at sea, when 
rules and formulas are in question, so in a similar num
ber of cases will the graduate meet with difficulties in 
his efforts to put his rules into practice. Formulas 
are even more confusing to those who have DOt been 
taught their use and application than are ru les, but 
when once understood they are more serviceable and 
much more easily m ade use of. 

Among the many engineers of my acquaintance, 
writes C. Davidson in the Weekly Stationary Ellgineer, 
I frequently find those who can best understand 
th rough the medium of the eye ; that is, what they see 
worked out and put into practice, that they can 
thoroughly understand, for the eye has the faculty of 
following and the mind of noting every movement, 
every change, and every arrangement throughout the 
whole operation in a manner somewhat siUlilar to that 
in which,. ·the skilled phonographer will follow the 
words of a rapid speaker, and these engineers who 
have once seen an operation performed can at any t ime 
thereafter go through the 8ame operation themselves, 
even though weeks or months may have elapsed be
tween the time when their attention was ('ailed to it and 
the time when they are called to do the same thing them
selves. For reasons simi lar to those mentioned above, 
all men cannot have the salDe use of their facul ties, 
ueither can the same faculty be the strongest in all. 
but each man according to his aptitudes may become 
an expert in some branch from the use of faculties en
tirely different from those employed by others who are 
also expert in the salDe branch ; but in spite of this, 
the purely practical man and the purely theoretical 
man can never be brought to agree on the same sub
ject, although both may attain the same end by dif
ferent means, simply because each looks at it from a 
different standpoint. 

. . . ' . 
An IlDproved Ink. 

This is for an i n k  which is permanent and unaffected 
by the application of acids, alkalies, etc. , and which 
renders forgeries and erasures, ad ditions or alteration!! 
easy of detection and difficult to accomplish. To car
bon black (preferably prepared by the action of con
cen trated sulphuric or other acid on sugar) are added 
a solution of gum arabic or other mucilage, caustic 
soda, oxalic acid, and Indian ink. VanadiulD in any 
form,  Aleppo galls, nut galls, and a small quantity of 
an aniline d ye are then added along w ith sufficient 
water to make the ink Ilow read ily. The following 
proportions yield good results : Nut galls, 20 per cent ; 
Aleppo galls, 5 per cent ; earbon black, 10 per cent ; 
" vanadium, 1 per cent ; "  Indian ink, 10 per cent ; ox
alic acid, 3 per cent ; aniline dye, 1 per cent ; rain 
water, 50 per cent, . .  The whole is boiled, filtered, and 
strained. '1 
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NEW HIGH SERVICE STAND PIPE, JERSEY CITY 

HEIGHTS. 
This stand pi pe was erected for the purpose of forc· 

i n g  water above the first floors of houses on Jersey 
C i t y  H eigh ts . The p i pe is 1 00 feet in height and 6 feet 
in d iall l ete r. It is p u t up i n  t wenty.t wo courses o f  
wrought i r o n .  of three different thick nesses. The fi rst 
seven courses are made of % i nch iron, seven of the 
next out of % i nch , and the last eight out of  TG� i n ch 

i ron. Each course was put  up in t w o  se parate pi eces 
alJ d ri veted together. Each course is  4 feet in height. 
The stand p i pe is riveted at the bottom to an iron 
cast i ng, 8 feet i ll d iameter. The casting has one 24 

� titntifie �lUtritau. 
w i l l  lie flat w h en d r y ,  and be less tro ublesome i n  
after man i p u l at ions. After the p r i n t  is  d ry , color ac· 
cord i n g  to taste, lll aki u g the coloring as brill iant as 
poss i b l e . Now fasten to the colored side a film posi ti ve 
w h i ch has been printed from the same negati ve. The 
t wo combi ned w ill prod uce ve ry artist ic e ffects, and 
will meet with read y sale. To one who knows n oth i ng 
of how they are produced, t h e  effects are very p uzzling, 
and w he n  well  and ca rflfu l l y d one the pict ure is really 
artistic and beautifuL-St. Lunis Photographer. 

Sl>ontaneous Fires. 

I AUGUST 1 5. 1 89 1 •  

inch i n let and two 24 i n c h  outlets. O n e  o utlet con nects The number o f  fires d u e  to w h at i s  com m only called 
with the street pipe and the other to the overfl o w  spontaneous com bustion i s  p robably m uch great.er 
pipe. than i s  ge neral l y supposed . An innumerable number 

particularly at sea, h ave often origi n ated in this way. 
But t,h e  great.est danger arises when cotton,  helll P, 
j ute, flax, or even sawd ust or charcoal , saturated with 
oil  or  turpentine, is stored i n  mas�es , Under such cone 
ditions, the supply of air bei ng l i m i ted , spon tan eous 
com bustion i s somet i mes a matter o f  certainty. We 
do not wish to exaggerate the danger of spon taneous 
com b usti on . Most lires areJproba bl y d u e  to gross care
lessness, particularl y in  the matter of l uci fer matches, 
w h ich are often used with a mazing reckl essness, or 
to the too close proxim i ty of wood work to stoves and 
open fires. But i t  seems certain that risk of th e kind 
we have indicated is constan tl y incurred i n  ignorance, 
and we hold it to be a p ubl ic d uty to point out to all ,  
but particularly to wareho use men and sh i p  owners, 
the character and the causes of the danger which besets 
them. -Insurance JOll1·nal. The overflow pipe, which is erected inside and run· of subs t ances are l iable to u n dergo the process, and as 

n ing up through the center of the mai n  pipe, is 80 feet a good deal of ignorance a p pears to exist i n  regard to 

in h ei gh t and 2 feet in dia m eter. This is con n ected to the cond itions which are n ecessary for its developm ent, 
one of the outlets in t.he casting and runs out into the it seems worth while to offer a few hints  on the subject. 
reservoi r. The casti ng is bol ted to a brick foundation . Many organic and some i n organic  SU bstances, when 

1 5  feet sq uare. Th e bolts are eigh t i n  n u m ber a n n  2 Yz  I ex posed to the ai r i n  a moist  state, abso rb ox ygen , and 

Keepi ng a Steady Temperatu re. 

Gentle reader,  d i d  you ever t ry to run an incubator 
in cold weather ? If 80. did you have thermometers in  
d i fferen t  parts of the mach i n e. and n ote th e re lll ark-

i n ches in d iameter. They 
run through the founda
tion and are fastened o n  
t h e  under 8 i d e  t o  i ron 
washers, 2 feet square. 
The wei gh t  of this cast · 
i ng is 12, 000 pou n ds. T h e  
weight of p i pe is 32, 000 
po u n ds. The p i pe, w h en 
full  of water, wi ll hold 
2 1 , 000 gal lons. The water 
is forced up i nto the stand 
pipe at th e bottolll 
throu gh a 24 i nch pipe co n· 
nected to the casting, by a 
Worth i n gton d u plex en· 
g[ne. The four iron s u p' 
port ing rods for t h e  stan d  
pipe are l Yz  in ch i n  d ia
meter. The stand pipe 
was erected by Theodore 
S m ith ,  of Je rsey C ity, at a 
cost of $5, 500. 

"I • .• 
Color Bli ndnes ... 

able variations in tempera
t ure and l ines of curren ts 
of ai r. In a warm rOOIll , 
ill cold weather, the slight
est crack i n  the wall, or 
pin hole that lets in cold 
air, is sure to create a cur
rent that alters the tern· 
perature all a l O ll  g the 
banks of th is  c u rrent. Or
dinari ly we do not notice 
these thi ngs, but if  yo u  
have several h u n d red eggs 
under your charge, and 
you know that a variation 
of four or five degrees of 
temperature will destroy 
them, you n ecessari ly be
come a close student of 
tem perature. 

A rail way e n g i n e  driver.  
forty years of age, was d is
� issed from h i s  situation 
because h e  was unable to 
correct l y dist in guish col
ors. D r. M. Reich, who 
exalllined the man, and 
wh o  afterward p u blished 
the resul ts  of his exalll i n a
tions in a Russ i an paper, 
fou n d  sight, focus, and 
sen sation of l ight normal,  
and discovered no disease 
by the oph thal mosco pe . 
yet the patient co u l d  d i s
t i n guish n o  colors when o f  
a d ark shade, and o u l y 
yellow and bl ue w h e n  of a 
l i g h t  sh ade. With t h e  h e l p  
of a r e d  glass h e  coul d d is
t i n � u i s h  t h e  figu res Oil 
Tab les II. , I I I . ,  V I I . ,  a n d  
V I I I .  (Sti l l i ng). T h e  pa
tient assured D r. Rei ch 
that he had been able t o  
distinguish colors correct
ly and with con fidence u p  
t o  the summer o f  1 889. H e 
sai d  that t h rou �h over-ex
ertiou and i n suffi c i en cy of 
sleep h e  had theu suffe red 

NEW HIGH SERVICE STAND PIPE, JERSEY CITY HEIGHTS. 

N o w  the dairyman is not 
in so close a hole as is the 
m an who runs an incuba
t.or, b ut at th e  same time 
he is  depend ent to a very 
large extent for success 
upon the care w i t h  which 
h e  looks after the tempe
rature h e  has to dflal with.  
In the cheese vat h e  will  
fi n d  several different tem
peratures ill d i fferent parts 
of th e  vat. So it is with 
the cream vat o r  ch urn .  
Not only do these d i fferen t 
parts vary, but no one o f  
t h e m  retain s  a given tem
perature for any length of 
ti me. All sorts of outside 
i n tluences are constantly  
at work chan gi ng each 
part of the vat to a hotter 
or colder con d i tion. For 
t h is reason, when you are 
getti ng a vat of m i lk or 

cream to a certai n tem pe
raturfl, and you fin d  you 
h ave reached the correct 
degree. it  wil l not do to 
take ou t the thermometer 
and go about some other 
work. The chances are a 
h u ndred to ol le t h at th e 
m i l k  w i l l  not stop w h ere 
you want i t  to, b u t  i t  w i l l  
go o n  getting h i g h e r  o r  

from violent headache f o r  two weeks, a n d  that after
ward he saw everyth i n g  as  if i t  were red . The latter 
symptom bad con t i nued for t h ree months, after which 
ti me he had lost a l l  sensation of color. In the begin· 
ning of May, 1890, he presented h imsel f again, decl ar
i n g  that he had perfectly regained the power to dis
tingu ish colors. A thorough examination compl etely 
confi r med the ass u rance giYen by t he patien t, who was 
conseq u en t l y  agai n fit for service, Dr. Reich believes 
that .. erythropsy " IS due to central mischief. The 
case seems to sho w  t h at sensation of color is perfectl y 
i nde pendent of the p h ysiol ogical function. -Lancet. 

• • I • 
Colored Photos. 

Beautiful effects m ay be prod uced with the new 
posi t i ve fi l m s, that wil l  fi n d  ready sale ; and as the 
p rocess i s  so si m pl e , and the results so beauti ful, any 
one 1llay prod uce good results  from the fi rst. Dea l i n g  
wit h portraits may req uire a l itt le m ore careful  hand
l ing. still the process is not difficult .  It  will probabl y 
be as wel l  to try on a lan dscape fi rst. Procure a land
scape negative and print sl ightly on albu m e n  paper, 
lUald n g  a very weak print wh en fixed-toning not 
necessary ;  washed and dried, by adding a small 
quantity of glycerine to the last wash water the print 

so d evel op h eat. T h e  rust i n g  of i ron,  t h e  decay of lower, and you m u st reven:e the action to bri n g  i t  
leaves, a n d  t h e  p utrefaction o f  n i troge l l o u s  matters , back again.  Eternal v igilance is the p rice o f  a stead y 

are examples of this k i n d  of action. In oro inary cases tem perature. 
the mass of oxidizing m atter is  smal l ,  and the h eat , There is. n oth i ng of eq ual i m portan ce w ith te lll pera

conseq uently, being speeo i l y  d i ssipateo , has b u t  l ittle ture in the dai ry, whether it be i n  th e stable, in t h e  

i ntensi ty, or is e ven q u i te i n sensible  to o rd i nary tests. milk room, in t h e  factory, or i n  the uten sils, every· 

Heat is .  h o wever, always prod uceo, and when,  as in a thing should be done at stated degrees of heat or col d .  

hot bed, the mass is cons i d erable, the i ntensity becomes and for th is reason t h e  man in charge should be a close 

notable. When large Illasses are concern ed with suffici- and intell igent student of te lll perature.-New Dairy. 
en t supply of ai r , b u t  w i thout the possibi l i ty of free - I .  -
ventilation, the h eat, so m et i llles becollles so intense as Explosive Medicine. 

to p rod uce actual combustion.  In a few wel l  known In the J u n e  n u m ber of th e  Therapeutic Gazette refer-
cases this takes place in contact with water. Th u s. ence i s  mad e to an article wh ich appeared in La Pra
cotton closely packed in a moist state , on board s h i p  tique medicale for May 5, cal l in g attention to an acci 
or i n  warehouses. h as been k n o w n  to become ignit . dent that h ad h appened from carrying chlorate of 

ed, and seri ous fi res have arisen from this  cause. H ay potaesiu m  tablets in the pocket. The tablets h ad been 
stacked while moist always becom es greatly heated, p rescribed for a pati ent, who was suffering from ulcera
and not u n freq uently gets t horou gh l y  charred, or even ti ve stomatitis, and he was i ll the habit of carrying the 
bursts into fla m e, and the sam e phenomenon has been med i ci ne about with him. One day. as he sat down, a 

observed in barn s  a n d  gra n aries. Many Gres in coun- detonation was heard, and before he could remove his 
try pl aces are, no d ou bt , d u e  to this cause, and prob- clothes he was seriously burned, The tablets, wrapped 
ably some tlJat are ascri bed to arson.  Coal, which con- in a piece o f  paper, were carried in his pocket together 
tains m u ch pyrites, absorbs oxygen and becomes h eat- with a penknife, and it is supposed they detonated 
ed rapidly when moist, and although proof is com- under the influence of concussion and set fire to his 
monly impossible, it is generally believed that fires garments. 
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THE MEXICO, MO., TORNADO. 

BY JAMES N EWTON BASKETT. 
The Missou ri tornado of May 20, 1891, was, perhaps , 

one of the most accu rately timed storms of record. By 

t h e  station clock, at M ex ico, it  broke the  wires of the 
Chicago and Alton  Rail road, two m i les west of Cen
tralia, at exactly 3 : 1 8  P. M. ,  and broke the w i res of the 
same l ine, t w o  am1 one-half miles east of Rm.h H i l l ,  at 
3 :45 P. M . ; t i me, 2, m i n u tes ; distance, t we n ty-eight 
m i les . The stOrIU'S general route was more d i rect and 
some what shorter than the rai lroad's, but it zi gzagged 
enough to compensa te for this. Its rate. therefore. 

o iIlOvcd. onlV l l )� 
/ 

Ho" •• 0 (2) (3) o� wrccked. 
(Walls iefl) --

B 

j'titutifi t �mtritnu. 
air again, and became obscured at each side and be
neath by in tervening clouds. During this flight its ve
locity and force were probab ly terrific, as i ts roar was 
h eard t wenty-fi ve m iles southward, At the end of 

n i n e  m iles it gradual l y  descended again, showing sev
eral wh irl ing fun nels. 

The external phen omena of this storm's march were 
perhaps not very peculiar. At the t i m e of its greatest 
f u r y, a white steamy streak, apparently a foot across, 
was �een to run up and down and s way with the lam
bent cloud. and then to part in the middle, and the 
u pper portion to slowly withdraw above. The funnel 

N .  

o Barn ·wrecked 
(6) .lb't (8) o bl�e 11\\ D Howse ""h"" t 

/ D�� 
l:i.QuJ;C U."'"c(:kccL 

(;J House ullkur� 

s .  

103 
track. some stock were killed by lightni ng. In the 
direct path. immediately after the passage, 80me crisp
ly burnt green leaves were of/served,  ind icating, per
haps, heat, eit,her electric or frictional ; b u t  none of 
t hose persons passed over by the funnel report any 
evidences of i m mediate electric action. 

There are. however, some remarkable phases of this 
t ornado's traverse that may indicate at least electric at
traction. Noticeab ly , the storm crossed the co un ty of 
Audrain for a distance of th irty m iles on a to wnship 
l ine dotted with homes, and left a straight l ine at no 
time the distance of a stone's throw, except to pick 

G � D(�)D r --.. J Razed llazed 
(1 0) o House '--... Kitch en o n  S. side razed 

Razed 

PATH OF TORNADO , SHOWING DIVERGENCES TOWARD ELEVATIONS. 

DEBRIS OF BUILDING TORN DOWN AND WHIRLED TO NEW PLACE. HOUSE DESTROYED AND WALLS LEFT STANDING. 

MOWING M ACHINE WRECKED BY THE TORNADO. WRECK OF A ROUSE AND BARN 

was a mile a minute, " including stops," but .. between 
stations " it must have been much greater. for when 
doing its most destructive work it appeared to halt or 
mOVll slowl y. One observe r states that it  played be
fore him as he trotted q u i etly i n  its wake, and that he 
could easi ly  have overtaken it had he cared. There 
are other evidences that this is true. 

When first seen west of Centralia-fourteen miles 
west of Mexico-the storm cloud had five of the usual 
funnel-shaped tentacles writhing high but harmless in 
the air. But they soon descended, massed themselves 
into one, and for si� miles wrought a zigzag streak of 
great damage-worming itself this way and that, 
sometimes at right angles to its general course. to l ick 
up a building. At the end of six miles it rose into the 

cloud was dark. when simply traveling, but steamy 
w hite when doing destructive w ork, its point 
touching its victi ms, at times, with the delicacy of a 
serpent's tongue. At some houses, ho wever, the cloud 
seellled to lie i n  mass, and great, fi l m y  tentacles, with 
vertical revolution, would dart violently out and i n . 
These offshoots were also observed high in the air at 
other pl aces. At times the mai n  funnel was preceded 
by a smaller one, which would be overtaken and ab
sorbed by the lal'ger, with every appearance of an ex
plosion. 

The electric displays, while extensive. were tlot m ore 
remarkable than those accompanying large ordinary 
storms. The switch board s at Mexico (and perhaps 
other places) were burnt out, and, on the edge of the 

up a building. Near Centralia, in Boone County, its 
oscil lations across its general course were as great as 
hal f a mile-at one time going d irectly north on a 
lane and demolishing two or th ree bui ldings. The 
stud y  of  the diagram (herewith) of the tornado's track 
north, of Mexico will convince any one that u pright 
objects had the power of attracting it  from and de
flecting it again out of the line of its march. House 
No, 1 was only sligh tly moved on its foundation. The 
direction of the trees shows a gath ering of forces 
toward No. 2 (on a high poin t). This house (see en
graving) was demolished but not swept away. Thence 
the main cloud goes on eastward with an offshoot 
southeast toward No. 4. Home No. 3 has the h ouse 
and barn wrecked, and the yard filled with dearis (see 
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engraving) and further east a log stable is demol ished. 
No. 4 was a barn with the roof wrecked by a twister 
from along thp. l ine A, the house being left uninj ured. 

There i s  evidence that this offshoot rejoined the 
main storm whirl while the latter was at No. 3, The 
front fence of strong posts was borne down to the 
north, and trees near it h u rled back southeast across 
it, When the whole left No. 3 ,  along the l ine, B, it 
swept e verything loose in a straight l ine after i t, leav
i n g  the  u p rooted orchard trees strewn tops east ward. 
T here are signs of a rebound at No. 5. Barn and 
house were only slightl y strai n ed, and a wagon was 
carried h igh over the former. Along 0 are evidences 
o f  on l y  a straight blow with a south ward tendency till 
i t  neared No. 6, when it  veered quickly northeastward, 
leaving scarcely a vestige of the house, but only wreck
ing t he barn, w h i c h  was farther over. Along D it 
only strewed the debri:; o f  No. 6-straining now and 
then a post-ti l l  i t  came t o  a p i l e  of  f�nce posts at No. 
7. At once the w h i rl ing m otion takes place, and 
the stan d i n g  fence is mowed down by the loose posts 
and all scat tered for rods southeastward. This deflec
tion saved the house at No. 8, only a few rods away , 
a tree i n  the front yard bei ng swept nearl y .lu e  south 
i nto the main track.  Alung E i s  a well  marked s wath, 
perhaps eighty yards wide,  of broken trees, strained 
fences, and the grass swept along the line as with a 
water flood. 

At No. 9 the tornado evidently struck the house 
first square on, and the whirling motion and deflections 
were secondary. The main part of the debris is carried 
eastward , but the floor system was w h i rled north into 
the road , bac k south and west into the yard, cutting 
a double  swath through fence and shrubbery, and was 
droppp.d a fp.w feet north west of its  original place (see 
i l l ustration).  Thence a blow went northeast, loaded 
with loose things, to the tall woods at F. The trees 
here show less evidence of twisting than of a straight 
blow nearly south.  One tree lies southeast, hut under 
its  top is furniture from the house. A short distance 
north west of F, the d i sturbance ceases abruptly. 
Thence the storm went to No. 10, forty rods south ,  
passing around it ,  cutt ing o n l y  ki tchen and leavi n g  
the house u n h u rt. There are signs that a portion of 
the straigh t blow continued on direct ly  east.ward frolll 
No. 9, and was joined by that frolll No. 10 almost i m ·  
med iatel y, for t h e  hedge north of No. 10 i s  strewn with 
garments fro m  the latter. At this  poin t  it  first began 
to plaste r o bjects with m ud.  Now n ote its path over 
Nos. 1 1 ,  12, 13, 14, and 15 (an d  there are others further 
on) ,  crossi ng roads and h edges wherever an u pright 
object stood . Here was a lane of  fi fteen or more homes, 
not one of which escaped damage. 

The u pward vortex motion of this storm continued 
long after it  rose again ;  for objects as large as window 
sashes fel l  thirty llI i les from w h ere it did its last dam
age, and Iight.er substances bearing names identifying 
them were fou nd much farther east. 

On June 2 following, we had at Mexico exactly the 
same con d ition of barometer, tem perature, moisture 
and wind direction that we had on May 20, and yet no 
u nusual disturbance. The New York Hel'ald attem pts 
an application of the Finley theory to our Missouri 
tornado. But all the conditio n s  did not appear to 
exist. We had the moist warm south wind, but no 
cold dry northwest wind. Not unti l  the  morning of  
the  22d d id a n y  cold win di.reach us ,  and that from 
northeast, and d u ri n g  and sometimes after our storm 
the a.rea of low barometer was in the Dakotas, so that 
the trend of all our winds should have been northward 
as it was. 

Our local weather service shows on 20th : Wind S. E.  
at 7 A. M . ,  S. at 2 P. M. (j ust before storm), S. at 9 P.  
M. (after). Uncorrected and u n red uced barometer 
29 '98 all day, ris ing n ext morn to 29 '21 and remaining 
stationary all  day.  Apropos the barometer cannot be 
depended on as a tornado warner. During those of 
Marshfield,  Mo. (one h undred and tWflnty-five miles 
sonth), and Louisville, Ky. , this instrument stood at 
28'35 and 28'21 respectively. 

$titntifit �mttitan .. 
Remedy for Snans. 

To the Editor of the Scientific American : 
I n  reply to your snail correspondent, would state 

that large poultry will destroy them ; at least it does 
so here. If he can not keflp poultry, I kept them under 
some by the following method : When working or visit
ing my garden, I carried a salt I:lprinkler, or cellar, i n  
my pocket, a n d  when I met any o f  t h e  gentry, I 
sprinkled a small q uantity on him. He needn't mind 
whether it  is  on head or tail ; they don't seem to love 
it ; in fact, it is certain dp.ath to  sl ug or snail ; but 
poultry works best. ONE THAT HAD THE PEST. 

• • • • • 
Stanton's Ginseng Farm. 

To the Editor of the Scientific American : 
My attention has recently been cal led to an article 

written by Nicolas Pike, entitled " The Ginseng," pub
li shed i n  your valuable paper, January 10, 1891, i n  
which Stanton's  ginseng farm is located a t  Summit  
Station, N. J .  The article i n  question refers to a sub
ject which is of interest to a large class of the American 
people, and is calling out some correspondence which 
is bei n g  i mproperly directed to Summit Station, New 
Jersey. Wil l  you k indly make correction in your next 
issue ? There is  a place called Summit, in New Jersey, 
but Summit Station and Stanton's ginseng farm are i n  
Onondaga County, State o f  New York . 

GEO. STANTON. 
Su mmit Station , Onondaga Co. , N. Y. , J u l y  27, 1891.  

. . . ' . 
ELECTRO-MICROSCOPIC SLIDE :FOR TESTING THE ANTI

SEPTIC POWER OF ELECTRICITY. 
To the Editor of the Scientific A.mel'ican : 

I represent i n  the accompanying cut an instrument 
devised by myself for the p urpose of ascertaining 
whether electricity would destroy the life of germs or 
not. It is the result of  a number of  experiments to 
confirm the bel ief I have long held, that electricity is 
lUI anti�eptic and disin fectant, and it  was while I was 

engaged in these experiments that I discovered that 
Apostoli had made the same claim.  

The instrument consists of a glass slide, in the cen
ter of which is a sunk cell. Two grooves, each % of an 
i nch long, run from the sunk cell outward. Two brass 
pieces are fitted over the extremities of the slide in  
such a way that the rounded poin ts, the  under  tmrfaces 
of which are lined with platinum , will extend over the 
outer ends of the grooves. These rounded points do 
not touch the glass, but are raised above the grooves 
about Va of an inch. 

Binding posts are attached to the brass pieces for 
connection with a battery. To apply the instrument 
a sufficient quantity of the fluid containing the bac
teria should be used to fill the sunk cell and grooves. 
A cover glass is placed over the cel l and its contents. 
Two small clean sponges saturated with either the fluid 
or distil led water are then placed underneath the pla
tinum points and in contact with the fluid in the 
grooves. The bacteria are now ready for ob8ervation, 
the electricity is turned on and the quantity not.ed by 
the milliampere meter until all  signs of germ life dis ·  
appear. They can afterward be cultivated on gelatine 
in the usual way, i f  desired, to determine w hether 
their vitality has been entirely destroyed. Other uses 
for this slide will readily occur to one working in  t h e  
same field. For exam pIt' the effect of electricity on the 
blood and different tissues. I have found this instru-

As to the theory o f  u prushing warm currents, we had 
nothing u nusual in temperat u re for the season, but 
one reliable observer, at a short distance away, speaks ment very satisfactory, not only as an easy but as a 

of a hot wind rushi ng past h i m  to t.he funnels. Pre. quick way of finding out the amount of electricity re

cipitation in the i m med iate part of the funnel was quired to destroy these micro-organisms. 

comparatively slight, but  on its outer edge-notice- ROBERT L. WATKINS, M.D. 

ably on its northern-hail stones, measured by reliable 320 W. 145th St. , New York. 

witnesses, fel l -evidently from great height-measur- • , • • • 

ing four i nches through and weighing two pounds and T h e  Artificial Production of Rain. 

over. On breaking up these i rregular lumps, they To the Editor of the Scientific Ame rican : 

were found formed a round a spherical center drop. I have read in our dai l y  papers lately of the produc

Some penetrated the plowed fields ten or twelve i ncheS' j t ion of rain b
.
y mean

. 

s of mechanical appliances, and 

While this storm raged near Central ia, the smoke also by explOSives, and that our governlllent has set 

from the Mexico factories rose vertically to a great aside a sum for experi ments by the latter process. 

height, and was cut off suddenly by an upper current If they are successful,  is there not great danger in 

toward the storm. store for us, as every person h aving the means could'use 

The w riter wishes to acknowledge valuable aid from these appliances and rob the atmosphere of its moist

Mr. J. F. Llewellyn, local observer for the State ure ? And w hat a wet time we would have ! Those 

Weather Service, and from the graphic reports of the owning small water po wer would want rain nearly al l  

local papers. the time to drive their increased machinery, while the 

______ .. _ ..... ............. _ tillers of the soil would want dry weather to develop 

THERE is  no way to bend wood better or cheaper their crops ; but what is  more serious to t.hink of, w hat 
than by steaming. effect would the heat of the sun have on the earth if 

we drew all the moisture from the heavens or clouds 
above U 8  ? J AMES MALLEN. 

North East, Md. , July 29, 1891. 
• 1 . ,  • 

Emery Wheels. 

To the Editor of the Scientific American : 
In your issue of July 25 is the account of a so-called 

" s ingular and fatal accident "  from the bursting of a 
12 inch emery \\'heel, while running over 8,000 revolu
tions per minute. We can see nothing singular in this 
accident, as the standard speed is ouly 1 ,800 revolu
tions. People who violate the simplest rules for safety 
m ust expect to be ki l led. 

It is not singular that a farmer should violate rules 
which a �killed mechanic would have observed. There 
i s, ho wever, a class of emery wheel accidents which i s  
singular, a n d  that is  t h e  class which arisfls from the 
use o f  wheels of types and varieties essentially unsafe. 
Of late years the craze for low pricfls has so demoral
ized bu yer� that they no longer pay much attention to 
the quality of goods, some of which are essentially 
dangerons and some essential l y  safe. Some responsi
bi l ity ought to attach to employers who provide tools 
for their m en's use without taking pains to procure 
those which are free from danger. It is a mechanical 
heresy that one emery wheel is as good as another. 
The truth is that there are a number of safe varieties 
and a greater n umber of unsafe ones. 

THE TANITE COMPANY, 
T. DUNKIN P ARET, President. 

Stroudsburg, Plio. , July 30, 1891. 
• • • • • 

I nvisible ' Photography Made Visible. 

Tu the Editor of the Scient�fic A merican : 
Most amateur photograph ers have at some time in 

their career ushered the family or their friends into 
the dark room ,  with its mysterious light, to witness 
that wonderfu l  and interesting process-the develop
ing of  a negative. 

This is certainly very entertaining, but they must 
remember that the ladies are averse to this semi-dark
ness, especially when the color of the light does not 

�uit their complexion. When I wish to 
entertain my friends now with photogra
phy, I produce a dozen or so perfectly 
white sheets of paper, and in open day
light, 01' lamp light, immersfl them one 
by one in a solution, and slowly a beauti
ful positive picture appears and remains 
permanent. 

The p rocess is as follows : Take an 
ordinary silver print, wash and fix in a 
solution (ord inary strength) of hypo. soda, 
with an addition of teaspoon ful of bicar

bonate soda to the pint. No gold must be used. 
Wash the prints well, and immerse in a saturated so

lution of chloride of mercury. A part of the chlorine 
passes over to the silver of the picture and changes the 
brown si lver particles into white chloride of silver, 
which is invisible on the white paper. At the same 
time subchloride of mercury (mercu rous chloride), 
\\'hich contains less chlorine than the chloride of mer
cury, is precipitated. This body is also white, and 
therefore invisible on the w hite paper. 

When the paper is perfectl y white, wash in clean 
water and dry. These prints w ill keep any length of 
time and light eannot affect them. 

To develop, place the print i n  a solution of ammonia 
or hypo, soda and the picture wil l  slowly appear. 

A. SMEDLEY GREEN. 
4517 Main S treet, Frankford, Pa. 

Oddities about Flea •• 
Nothing curious about a. flea, eh ? Let us see. Put 

one under a strong microscope. What a transforma
tion ! It seems to be clothed in armor " from head to 
foot " formed of brown, overlapping plates, that are 
so exceedingly tough as to be al most indestructible. 
Its head is small and very thin, with a single black 
eye on each side, the rays of light scintillating through 
the tiny optic like sparks of fire. Puget managed to 
look through the eye of a flea with his powerful glass, 
finding that its surface dim inished objects in size while 
it multiplied them in number-a man appearing like 
an army of fai ries, and the flame of a candle becoming 
a thousand tiny stars. From the shape of its hflad, 
and for other reasons, the flea is supposed to use but 
one eye at a time. The offensive weapon of the little 
creature is  composed of two pal pi, or "  feelers, " two 
piercers and a tongue. When it feeds it stands erect, 
thrusting this sucker into the flesh, and will eat with·· 
out intermission if not d isturbed. 

The flea's manner of breathing is still undetermined, 
but it is thought to be through two small holes at the 
end of the palpi.-St. Louis Republic. 

4 f . � .  
THE u pper part of a room heated b y  a furnace is 

always hotter than the floor. The difference is not a 
uniform amount, but varies with the temperature out
side, the colder weather makin g  a greater difference 
between the floor and ceiling temperature. Y ou may 
have 5, 10, or even 20 degrees difference between the 
floor and ceiling. 
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GYM:NASTIC EXERCISES WITH THE STICK. 

Among the various forms of gymnastic exercises, 
some of the simplest and best are those that are per
formed with a stiff stick about five feet in length and 
three-q uarters of an inch in diameter. It may be 
turned out  of etrong wood. but we consider as prefer· 

able a section of a bamboo pole, for it is l ight, strong 
and sUiooth. It may be cut from the smaller part of 
an ordinary bamboo fishing pole, which. undressed. 
sells for a quarter of a dollar. 

The stick is to be held by the hands in front of the 
body and the arms then lifted, and the stick thrown 
over the head to a position in the middle of the back. 
Inflate the lungs and hold the breath during the exer
cise. This may be repeated a :number of times, and 
wil l  be found excellent in developing the breast and 
lungs. With the stick held in  the position last de
scribed the body may then be rot.ated. hold ing the 
knees flrm and the feet with toes turned out. This 
helps to develop the muscles of the loins. 

Then. holding the stick i n  a vertical position down 
the back. the body may be swayed back and forth 
sidewise. and in that way the various muscles of the 
back, loins and arms developed i n  a high degree. 

We have now to call atten tion to a more difficult 
form of exercise with the stick, which is illustrated in 
the diagrams herewith presented. In  the position 
seen in Fig. 1 the stick is held horizon tal ly behind the 
body. Care should  be taken to place the fingers and 
th umbs on the s tick in the manner shown in the en-
graving. The n ext movement, shown in dotted l ines, 

Jritutifi r �tutri rau. 
found to be insensible to pinching and her muscles 
were flaccid. Both tumors were removed without her 
having taken a drop of chloroform, and after the ope
ration she declared she had not felt a particle of pain . 
The doctor very facetiously adds : . .  To the time she 
left the h ospital she firmly believed i n  the potency of 
the anresthet ic which had been administered. "  (H Influ
ence of the Mind u pon the Body," 'ruke. ) 

.. . . . .. 

AN IMPROVED CAR COUPLING. 

The device shown in the illustration is adapted to 
automatical ly cou ple cars having drawheads of differ
ent height, and llIay be operated from the side or roof 
of the car for uncoupl ing. It has been patented by 

BENTLEY'S CAR COUPLING. 

Fig'. 1. still holding the hands upon the stick as first Mr. Wi lliam Bentley, of Lethbridge. North west Terri
described, is to bring the stick over the head in  front tory, Canada. The main portion of the d rawbead is 
of the body, into the position shown in Fig. 2. It will held between longitudinal timbers of the car frame, 
be noticed that the elbows, in this case, are. by the where it  is supported by cross bars to have a sl iding 
movement described, bent outward. Take care that movement. At the inner end of  the drawhead is a 
the stick is held in the hands as represented i n  Fig. 2. guide bar sliding through an aperture in a cross tim-

The next movement, shown in dotted l ines, Fig. 2, is bel' and a block, the buffer spring mounted on the 
to lift the right leg and. place it over the right arm in gu ide bar cushioning the drawhead i n  the usual w ay. 
front between the stick and the body, as indicated i n  Upon the drawhead body is secured the rear end of a 
Fig. 3. and to carry down the leg to the floor as indica· drawbar. the forward end of wh i ch has a rearwardly 
ted in dotted l ines, Fig. 3. bringing the stick outside curved draugh t pin adapted to s l ide i n  a vertical slot 
of the leg, which n ecessitates the stooping posture intersecting the throat cavity of  the drawhead near its 
shown in Fig. 4;  then carry the stick back along exte- forward end. The d rawbar may be in the form of a 
rior of the body as shown in dotted l ines. Fig. 4, to po- flat plate spring, as shown in the i llustration, or Ulay 
sition shown i n  Fig. 5, thence along the body to middle be a rigid plate, with the forward portion hinged to 
of back, as shown in dotted linell, Fig. 5, and bring the rear portion. A rocking lever is  pivotally sup
the stick u p  into h orizontal position between the ported in a keeper on the end of the car, the outer end 

legs, as shown in Fig. 6. The last and final movement of the lever extending within convenient reach frolU 
is simply to l i ft the left leg back over the stick, wh ich the side of the car, a short arm near the inner end of 
will then be i n  front of the body in the position shown the lever being connected by a l ink or chai n with the 
i n Fig. 7. The exercise may be repeated in reverse outer end of the drawbar. A draught rod is also COli 
order, commencin� with Fig. 7 and going back to Fig. nected with the end of the rocking lever and extended 
1. This looks like a very sim ple exercise. but to those to the roof of t.he car, w hereby the lever may be ope· 
who are unaccustomed to its performance it will be rated from this position. 
found at first difficult to accomplish ; but do not be I Directly above the drawhead is a longitudinal ly  
discouraged. With perseverance, any person, young or moving latch bar, w hose motion is controlled by a pin 
old, can finally succeed. Its practice will  be found of and a spiral Rpring, the front end of the latch bar 
very great advantage in promoting the strength and normally projecting under the rocking 'lever, so that 
suppleness of the muscles, not only of the arms and when the lever is operated to raise the draft pin it wil l  
legs, but of the handR, w rists, knees, shoulders, chest, push back the latch bar, the lever being rested on the 
loins, back. and other parts of the body. latch bar after the coup ling l ink has been released to 

Exercises such as we have described are of the high- retain the d raw-bar in uncoupled position. A pin 

105 
wh ich is connected to an apron, which the spring i s  
designed to support in an inclined position to  receive 
the free end of an approaching l ink,  when the coup
ling is  in the proper position,  as shown in  the picture . 
This apron is also pivotally engaged by vertical ly 
sl iding, spring-pressed rods. and hangs pendent below 
the drawhead when u nsupported. It is designed . by 
slight changes, to apply this improvement to the 
ordinary form of drawhead. 

. . . ' . 

A Science Ship. 

At a recent m eeting of the Royal Societ y  of Edin· 
burgh, the Pri nce of Monaco read a paper , gi ving a 
descri ption of a new yacht w h ich h e h ad spec ial l y built  
for t he study of " Oceanography, " and of the methods 
which h e  had adopted for carryin g  out the work.  Tbe 
yacht has a displacement of 650 tons. and was provided 
with steam power in such a way as to reserve as m uch I· space as possible for the arrangements n ecessary for 

engaging in serious scientific work. having in view at 
the same ti lUe the wants of fam ily l i fe. The en/!"ine 
room was su fficiently large to accom modate, bes ides 
the  engines, various apparatus, including a d yn am o. 
an am mon ia freezing machine, and a water sti ll ,  al l of 
which were under the charge of one engineer. Besid es 

being l ighted throughout by electriCity, the vessel was 
provided with a search l ight of 10,000 c. p. for i l l u m i n
ati ng the surface of the sea d u ring" night operations. 
Other special fittings were a refrigerati n g  chamber and 
a cold chamber. several laboratories, winches. and 
cables suitable for making deep sea soundings. The 
actual eq uipment of the vessel a l lo wed sou ndings to 
be made i n  the ocean to a d epth not exceed ing 8, 000 
meters. and of apparatus bei n g  let down to the bottom 
at depths up to 6,000 meters. with the least possi ble 
di fficulty. The maxilll u m  speed of the vessel wa� 9 
k nots, b u t  during scientific operations which req u i red 
a low speed the rate might be reduced to 3 k not.s by 

using only one of the two boilers with wh ich the vesse l 
was fitted . thus economizing the consu m ption of coa l . 

The object of the Pri nce's i n vestigations has been to 
in vestigate the d irection and velocity of the great sur

face currents on the ocean and in the map ping of these 
he had made con si derable p rogress. Oceanograp hy 

would shortly be enriched by a chart of surface currents 
which he was preparing from the data furnished by the 
floats, to the number of 1, 700, which he had thrown 
overboard i n  three distinct regions between Europe and 
America. Possessing exact and authentic i n formation 
as to the d eparture and arrival of a great number of 
these floats, he had been able d uring the past three 
years to follow their successive appearances, and to 
construct his chart uuder conditions of exactitude 
which made of it  an experimental document worthy of 
complete confidence as regarded the general direction 
and th!" mean velocity of the currents of the North 
Atlantic. Very valuable observations had ahm been 
/llade in zoology, and n umerous new species discovered 
in the course of the operations. 

. � . . ..  
Improved Refrl�era'or Cars. 

We had the pleasure of examining, on the tracks of 
the Central Railroad of New Jersey, at Com mun i ",aw , 

GYMNASTIC EXERCISES WITH THE STICK. 
est b!"nefit to young persons 0 both sexes, who s hould 
make a practice of going through a series of them 
every day. They require but l ittle time and for home 
gymnastics are unequaled. They are promotive of 
good health, beauty, and symmetry of the human 
figure. 

• 1 . "  • 
Power of Mental Impressions. 

In 1862 Mr. Woodhouse Braine was called upon to 
give chloroform to a nervous, hysterical girl for the 
purpose of having two tumors removed from the scalp. 
In order to accustom her to breathing through the 
inhaler before giving her chloroform, he placed it over 
ber face and she at once began to breathe rapidly 
through it. In half a minute she said, " Oh, I feel it, 
I feel I am going off." Immediately after she was 

on the drawhead enters a groove on the under side of two new Ea@tman refrigerating and beater cars, one an 
the latch Qar, and is adapted to pnsh the bar rear- automatically heated and ventilated car for winter 
wardly, and disengage the rocking lever. as the draw- b usiness. with late and important 'I m proveme nts ; t�\', 
head is moved backward by the concussion of opposi ng other an autO lnatic refrigerator car, constructed upon 
cars as they come together for coupling, the d raw-bar novel principles. the circulating air currents being. it 
then hooking the entering coupling l ink. A. trans- is  said. automatically controlled. so that a u niform 
verse rock-shaft is also mounted near the end of the temperature o f  any given degree can be produced and 
car, with a handle bar projecting from each side. and maintained by �imply placing an index pointer on the 
this shaft has a short cam toe engaging a pin on the n umber represen ting the degree of temperatu re de
latch-bar, w hereby the latter may be moved rear- sired, and when that given degree is reached. the u n
wardly to release the rocking bar and permit the draw- necessary consumption of ice ceases, and a large sa v
bar to fall and engage its hook with an entering l ink. ing, not only in ice, but in expense and delay occa
The rocking level' also passes through a second guard sioned by re-icing en route, is accomplished. It Is 
or keeper plate, through a vertical slot in which, above claimed this car will safely carry fruit, or any freight 
the lever. projects a pivoted rock-arm, connected at its requiring refrigeration, from California. to New York, 
outer end to a. strong spiral spring, the lower end of without re-icing en route 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

HEAT AND MECHANICAL ENERGY.
Hermann Mehner. Hackettstown. N. J. This invention 
i9 for a method of transforming heat into mechanical 
energy analogous to the theory of Sadi Carnot relative 
to a thermo-dyn ami ca l cycle of operatlons, in which a 
substance is final ly  brought to the Bame state in al i 
re'pects as it bad at the begi nn ing. The method IS  
�tated to COD8i�t  pri ncipal l y  in  changing the heat form 
of energy into a pbY8ico.chemical form and vice ver3a, 
i he add tt ional heat w hich may be stored in water in  
w h ich sal tpeter is  dissol ved being used to i l l ustrate the 
application of the invention. . .  By exhausting hot 
steam into the hot salt a ful l  condensation takes place 
wi thout the help of any cool substance or body, no heat 
being carried off, and the entire amount being locked 
up in the mol ten mixture, to be transferred into a suit
able boiler and transformed into steam at a somewhat 
higher temperature, w hereby steam of higher pressure 
is made, and at the same time sal tpeter in a dry state is 
again o btained and also the absorbed heat, heating 
being done with crystal lizing salt, and the steam after 
doing i ts work being again condensed by the salt. " 
The u�e of other 8olventt; or volatile solutions snd com
binations of sal ts  IS  provided tor, admitting of a large 
number of modifications of the process in its practical 
application, the end being in each case to use mixtures 
by which the heat now lost in operating motors may be 
recovered and returned to the cycle of operations of 
the motor, proceeding in reverse order as regards the 
reactions by which the H heat binding " substances em· 
ployed are affected. Twelve claims are embraced i n  
this patent, a n d  the tinal claim, which is very compre
hensive, is  for H a method for actuating a thermo
dynamical machine by first binding the waste heat of 
the machine by dissolving solid substances in  the 
vapors or their products of conden �ation to form a 

liquid, and then desiccating the l I qu id at a hIgh tem
perature to recover the solid su bstance and the vapor 
containing the waste heat and the add i tional new heat 
of a high temperature introdllced by the desiccation to 
form power to drive the machine." 

Railway Appliance ... 

CAR COUPLING. -Charles E. Seabu ry, 
Stony Brook, N. Y. This is  an improvement on a 

former patented invention of the same inventor provid
Ill g means for automatical ly  coupling cars. the im
provement special ly  providing means tor holding the 
coupl ing lmk i n  a perfectly straight positIOn, so that it 
will  be snre to enter the draw head of an opposing 
coupling. For this purpose the drawhead is made with 
a concave recess in the top, and attached to the l i n k  is 
an npwardly curved spri ng to fit the recess. The spring 
also allows tbe link to be moved to one .ide or the 
other or to be moved vertical ly, so that it may be made 
to enter a higher or lower drawhead. 

CAR BODY.-John T u rn er, New York 
City . This invention covers a novel construction, t'S
pecial l y  adapted for horse, cable, and electric cars, and 
designed to gi ve greater air 8pace and more head room 
than is  usual in the cars at present lD use, while the car 
will not be higher, w i I i be very strong, and can be 
bnilt at the minimum cost. The constructIOn also pro
vides for the perfect ventilation of the car, and the ar
rangement is snch that the ventilating apparatus may 
remain open in inclement weather withont admitting 
rain or snow to the i nterior of the car. 

SIGNALING DEVICE. - Will iam New
comb, Jobnsonville,  N. Y .  A semaphore blade attach
able at different points on a pivotally supported sec
tional hub has interior springs to coun terbalance the 
weight of the blade, and is arranged for operation in 
connection wit.h batteries and circuit WIres and devices 
on a locomotive and at stat�n8 to set signals automati
cal ly by the action of electricity and gravity, to pro
tect the moving train in front and rear. The mechan
ism 18 so constructed that a visual si"nal is exposed 
which may al80 be seen in the dark, thns protecting the 
train by nigbt as well as in the daytime. 

RAILWAY. - Will iam S. Herrington , 

San Francisco, Cal. This invention prOVides for a con
struction especial l y  designerl for m�e in cities. in which 
the track is underground while the body of the car 's 
above �rouDd . A tunnel of uprights, bases, ties and 
braces, is  con8tructed just below the pavement, and 
the casing of this tunntl is formed with a continuous 
central slot at the top, widened at curves, tbe trucks 
riding on theIr wheels on the tracks laid in the base ot 

the casing, having each an upwardly extending hollow 
exteneion supporting a disk with a hub, on which the 
car bod y is swiveled. The roadbed will thus be formed 
independent of ord inary roughness of the su rface, the 
track w i l l  not in terfere with travel and cannot be ob· 
structed by SDOW, and the dange r from runover acci
dents is greatly reduced. 

CAR AND BRAKE FOR LOGGING RAIL
WAYs . -,Tobn N. Valley, Jersey City, N. J. Two pa
tents have been granted this i nventor, in addition to 
one for a logging rail way heretoCore granted the same 
inventor, the contl-truction of the road, carriages and 
brake being also applicable for general use in trans_ 
porting pasflf'nger cars, freight, etc., in situations where 
a qnickly made and i nexpensive structnre is called for. 
The . rai iway strnctnre is elevated. and consiets of a 
longitudinal log stringer supported by laterally di verg
ing posts hangers from the stringer snpporting the track. 
The frame of the camage is U-shape, its upwardly 
ranging sides or legs carrying the car wheels to ride on 
eacb SIde of the suspended track. From the bottom of 
t� , carriage depend hooks tor snpporting the load. 

The drawbar is bolted to the yokes forming the carriage 
frame, and extends beyond both ends, forming buffers, 
several cars being thus conveniently coupled together. 
The brake tor til is carriage is  of novel form, and the 

brake shoe., in.tead of being applied to the wheels, are 
adapted to be brOltght to bear with great force against 
the sides and: bottom of tru. traCk, giving a power ot 
braking that i s  especially desirable in mountainons 

regians where steep graQes are freqnent_ The brake is 
ot simple and strong con.tructlon, an<lothe brake lever 
Is in convenient reach of the car or train operator. 

Jeitutifi c �tutricau. 
lUecbanical A ppliance ... 

TOOTHED GEARING. - Matthew P. 
Campbell ,  Glasgow, Scotland. This invention provides 
a w heel having angular pivoted teeth with enlarged 
roots adapted to bear against each other, the teeth 
being Cree to oscil late on their pivots, tbe distance of 
the teeth from center to center being constant, while 
their inclin .. tion may be varied to accord with screws or 

worms of varying pitch. The pivot pins may be passed 
through a row of holes in a circle  aronnd the wheel 
rim, or two rows ot staggered holes may be formed in 
the rIm, alternate teeth being pivoted in  the outer 
circle of holes and the o thers i n  the inner circle. This 
!(earing is  especially adapted for the transmission of 
great power, and is partIcularly designed for nse on 

wormwheels and worms. 

MACHINE WRENcH. -Marshall Martin, 
Wal la Walla, Washington. This  is a comb inati on 
wrench and bolt holder, in which the cog die and its 
tootbed driving gear and shaft are contained in a hous· 
ing composed of separate plates hin!!ed together, and 
nnited by a fastening adapted to admit ot the housing 
being opened as required. The device is especia l l y  
adapted for  use on t h e  rim. ot vehicle wheels, t o  hold 
and fasten the screw bolts and nnts which assist in 
securing the tires on the wheels, and for unscrewing 
the bolts when required to remove the tire. 

SANDPAPERING MACHINE. - Herbert 
Spoor, Berlin, Wis. In this machine the sandpaper is  
secured about the face ot a horizontal cylinder, .. nd the 
material to be operated npon is fed over the cylinder by 
means of feeding rollers, the invention providing for 
the nniform adjustment of the cyl inder and of the feed 
rollers, while a recIprocating as well as a rotating 
motion i s  imparted to the sandpaper cyl inder. The 
construction of the machine is such as to facilitate the 
ready adj ustment of its several parts to the work in 
hand, and insnre the regular feed of the material 
operated u pon . 

Ax HANDLE FASTENER. - Joseph M. 
Didero, Lorain, Ohio. The end of the handle adapted 
to enter the eye oC the blade has a transverse oentral 
slot crossed by a longitudinal sl ot . A wedge having a 
head tits in the cent ral slot, and side wedges are intro
dnced into the longitudinal .lot, one at each side of the 

central wedge, the side wedges having beads with one 
side rabbeted on the nnder surface to adapt them to fit 
over the head of the central wedge. As an additional 
security, each of the side wedg-es has an aperture 
adapted to regist.er with correspondmg apertures i n  the 
blade at each side of the eye, and when the handle and 
wedges are in proper position a screw or bolt is pa8sed 
through the registering apert'ues and through the 
handle. 

:N IPPLE HOLDER. -H en ry B. Spencer, 
Catskill ,  N. Y. This device cOMist. of a hol l ow body 
having one end internal l y  .crew-threaded and a plug 
adjacent to the threaded portion through which extends 
a squared hole, there being monnted in the threaded 
portion of tbe body a t.apering head wit.h cntt.ing edg". 
and having a shank extending through the hole in the 
plug, while a screw mechanism moves the shank and 
head. This improvement forms a simple and conven
ient device to efficiently hold the nipple while a thread 
is being cut on it. 

CHUCK JAW. - Will iam J. C. Ro we , 

New York City. ThIS i n vention relates to extension 
jaws for chucks, prov iding a simple� economical and 
durable device stepped to receive articles o f  different 
dIameters and capable oC being readily at tached to the 
jaws of any chuck to increase Its capacity. For this 
purpose reversible auxiliary jaws are empl oyed, which, 
when turned upon one face, wi]) receive large objects, 
and when turned npon the opposIte face, wil l  clamp 
small articles. The auxil iary jaw may be a casting o r  a 
Corging with centr .. l opening to receive and neatly fit thc 
chuck jaws forming a portion of the ordinary chuck, 
the slotted portion being flat. and smooth and adapted 
to tit closely to the face of the chuck. 

CONCENTRATOR AND AMALGAMATOR. 
-Jacob Rodermond, New York City. ComblDed with 
a receiving pan having horizontal ro�atll1g arms aud 
teeth on their lower faces, wit.h perforated upright 
blades on their upper faces, a bottomless cup encircling 
their central portion, is a lower pan contaming mercury , 
an apertured disk being in the pan and perforated plates 
attached to its u pper face, while combined agi tating 
and gathering devices are secured to its lower fuce. 
These devices consist of .. horizontal body from whIch 
depends a spiral bl ade having Its  (mds lat el'a l l y  curved 
in  opposite directions, w h i l e  there is a tubular connec
tion between the upper portion ot the u p per pan and 
the lower portion of the lower pan, the i m provement 
being designed to afford a .imple and dluable machine 

for treating ores, lD which any number of pans may be 
employed. 

Mi .. cellaneou ... 

ANNUNCIATOR. - Will iam C. D il l man , 
Brooklyn, N. Y. A swin2ing leaf carryi ng a mouth 
piece is arranged at the mouth of a speaking tube, a 
catch holding the leaf in raised poeition. while electri
cally operated means are employed for relensing the 
catch, and an electric bell is arranged in a circuit which 
IS closed by the dropping of the leaf. When speaking 
tubes from several points all center at a common point, 
this improvement enables a speaker in a distant room 
to indicate pO.lti .'sly at the central point the tube 
through which he is caI I lno\r, as the leaf carrying its 
mouthpiece will  be dropped and a bel l rung by pres
sure on a puoh but.ton, the bell continu ing to ring until 
the leaf is again thrown up. 

WASHING SUGAR.-Raruon F. Cordero, 
Rubio, Venezuela. 'rbis invention relates to the wash
ing of sugar by alcohol, providing therefor a speCI al 

form of apparatus whereby the same aicollol may be 

retaiDe� and used to wash successive charges. Com
bined wi�h the sugar-receiving cone is an alcohol sup
ply receptacle having a valved connection with the 
tipper end of the cone. an ontlet at the lower end o! 
which has a glass section, below whIch and connected 
therewith is a boiler. There is an alcohol-condensing 

apparatus above the boiler, a trapped \'I1llor pIpe leRd-

ing from the boiler to the condenser, and a valved pipe 
connecting the latter with the alcohol supply receptac le. 
The operation of washing tile sugar and condensing 
the alcohol may be kept np in rapid s occcssion, while 
one charge is  being washed the alcohol of tbe pre
ceding charge being separated from the molasses. 

FABRIC TURFING TOOL. -- Vicen te 
Fernandez, Guanaj nato, Mexico. This is an embroider
ing implement that may be readily carried in  the pocket 
and used on a great variety of work. Its handle carries 
a hollow sleeve, and a spring-pressed rod having one 
end formed i n to a sleeve is adapted to slide in the 
handle sleeve, the opposite end belDg slotted and bent 
to form a presser foot. A rod extends through the 
handle sleeve to one end of which a need le is attached 

so as to project through the presser foot, the po.ition of 
which is regulated by a brake. The tool Is easily 
threaded, and may be readily changed to carry a great 
variety oC thread, and it may be conveniently operated 
by a slDli:le hand. 

HORSE DETACHER AND BRAKE. -
Annie H. Chilton, Baltimore, Md. Arranged to slip on 
the ends of the shafts are cuff-like sections, to which 
are connected the traces, the singletree, and locking 
arms to hold the traces in place. the arms being con

nected with a spring-actnated locking device. by ope
rating which the cuff-like sections may be pul led off 

the shatts. The invention also provides effective 
means whereby, when the horse is released Crom the 
vebicle, the shafts w!ll  be held up from the ground and 
the vehicle wIl l  be braked, thns avoiding the danger of 
an upset or of the breaking of the shafts after the 
horse is re1eased. 

INCUBATOR. -Archer H. Bu rr, Omaha, 
Neb. A double-walled case holds the egg trays, above 
which are located dou!;le tanks with their u pper com' 
partments open. an outside double tank prOVIded with 
means for heating being connected with the inside 
tanks. The invention is an improvement in  that class 
of incnbators adapted for automatically supplymg the 
ellg chamber with the right amo�nt of moisture and air, 

maintaining an even temperature therein if s ufficient 
heat is snpplied to the heatmg tank. 

TYPE WRITING MACHINE.-Eugene A. 
Ford, New York city. This typewriter is deSigned 10 
print a large n u mber of characters or letters without 
the necessity of multiplying k�ys, while the ink rIb· 
bon is automatIcally moved to nnwind from the full 
reel and wind n pon the empty one. The finger key is 
special l y  adapted to rapid work, being so formed as to 
allow the finger to readily sl ip from its edge after the 
key is  depressed. A series of tubular type arms i n  the 
machine carry spindles having on their free ends heads 
with different type and different sides. and on the op
posite ends segmental pinions engaged by a CIrcular 
rack i n  any position in which they may be placed, a 
locking and releasing mechani.m control ling the rack, 
which is moved by a double-acting key and a series of 

levers. 

DOOR TRACK AND HANGER.-Charles 
O. Parsons, lIiI  waukee, WI8. The door track is. ac
cording to this invention, support.ed from the studding 
of a partition wal l by end brackets, and intermedIate 
brackets, there being preferably three of the l atter, one 
at the center and one at each side of the doorv.'ay or 
frame. Adjusting screws are provided t o  elevate or 
lower either end of the trllck to compensate for any set

tling of the bUIlding, and cause the doors to hang 
plumb at all times, and this can be done w i t hout the aid 
of a mechanic, as the adj usting devices are within easy 
reach w ithout removing parts of the door frame or par
tition. The improvement is  speCially deSigned for usc 
ill connection with division doortt of living rooms. 

TRuss.-George V. House, Jr. , New 
York City.  This inventIOn provides 8 truss having im
proved means for altering the size, form, and relative 
position of the pad, to adapt it for servIce in all varie
ties of hernia. This truss has a pad bulb, made of 
partly elastic material, such as India ru bber, etc. , ad
justable by means of a pivotal shank, p-ntering a car
rier pl .te after passing through a slotted base plate. and 
engaged by a binding screw passing through one of a 
�eries of hole8 arranged in rows radiating from the 
pivot 8hank in a cap plate and ill the truss bUIld be
tween the CRP plate and base plate. 

TRUSS PAD. -An additio nal patent has 
been granted the above inventor for an improvement, 
whereby the product ion i s  cheapened u.nd a more con
venient, l ighter device is afforded. In such cheaper 
grades it  is found t i Iat good re8ults can be secured by 
using a rigid pad bulb and dispensing with the carrier 
plate, the bulb having' Oil its inner face a nut in which 
works a threaded hub with fixed headed shank, the base 
plate haVing a slot enlarged at one end to perm it the 
head to enter and admit the shank in  the slot.  the pad 
and base plate being adapted for disconnection without 
removlDg the hub shank, and the position of the pad 
being readily adj nstable. 

LAMP EXTINGUISHER. -Joh n B.  Green

halgh. Blackt3tone, Mass. Thi8 is a simple attachment 
designed to be read i l y  appl ied to any ordinary lamp 
burner, by wbich the flame of the wick may be extin
guished, and which w i l l  operate automatical ly to pnt 
out the l ight when the lamp is overtnrned. Two hoods 
having dependinii: shanks are pivoted on the wick tnbe, 
a spring-pressed lever having a cup at one end and en
gaging the shanks by its other end, normally holding 
the hoods closed, while a weight restinl: I n  the cnp of 

the lever holds the hoods ope&.. 

PUZZLE.-Ehner E. Jenne, Ilion, N. Y. 
This device con�ists of a closed receptacle containing a 

series of circular spaced ribs provided with non.align
ing aperture�, the cover having an mlet opening over a 
space inclo.ed by one of the ribs, and a second opening 
showing solid portions of tbe rib.. The puzzle is for 

the player or operator to so manipulate the board or re

ceptacle that concealed balls may be made to travel 

from the innermost to the ontermost circular spae .. and 
back to the starting point. 

NOTE.-Copies of any of t.he above patents will be 
furnished by Munn & 00., for 25 cents each. Please 
send name ot the patentee, title ot inveation, and date 
of lhi. pap .. r. 

The charge Jor lnoertion undtr this htad is One Dollar a Ii"" 
Jor each insertion : about eiyht 'WOrds to a line. Adver

tisements must be received at pubUcafion offict as early as 

Thursda:u morning to appear in the following week's issue. 

For Sale-New and second hand lathes, planers, drills. 
shapers, engines, and boilers, beltinJ;(, pulleys, and shaft ... 
ing. List sent free. W. P. Davis, Rochester, N. Y. 

Barrel, Keg and Hogshead Machinery. See adv., P. 93. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For best hoisting engine. J. S. Mundy, Newark, N. J. 
Most rapid low-priced, manifoidingtypewriter. Patent 

for sale or on royalty. J. J. Green, Boonton, N. J. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 170 machines in satisfactory use. 

The Improved Hydraulic Jacks. Punches. and Tube 
Expanders. R. Dudgeon. :U Columbia St_. New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Macb. Co .. Laight and Canal Sts., New York. 

C. E. Billings' Patent Surface GaUlle. Drop Forgings. 
Bronze Forgings. Billings & Spencer Co., Hartford, Conn. 

" How to Keep Boilers Clean." Send your address for 
free 96 p. book. Jas. C. Hotchkiss, 112 Liberty St., N. Y. 

Wanted-Capital to take out and seil European patents 
on a first class invention. Address H. E. J . •  207 '� St., 
N. W., Washington, D. C. 

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

Rubber Belting, all gizes. 77� per cent from rel'ular list. 
All kInds of rubber goods at low prices. John W. Buck
ley, 156 South Street, New York. 

Split Pulleys at Low prices, and of same strength and 
appearance as Wllole Pulleys. Yocom &, Son's Shafting 
Works, Drinker St., Philadelphi� Pa. 

The best book for electricians and beginners in elee ... 
tricity is .. Ekperimental Science," by Geo. M. Hopkins. 
By mail, M ;  Munn & Co., publishers, 361 Broadway. N. Y. 

Wanted-A civil engineer, who is also experienced in 
city engineering. Permanent position. Give full refer
ences and state salary expected. Address F. W. Mat,.. 
thiessen, La Salle, Ill. 

1I:T8end for new and complete catalogue of ScIentific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Names and � ddres" mn.t accompany all ietters, 
or no attentIOn Wil l  be paid thereto. Thhs 18 for our 
information and not for }Ju hl ication. 

Reterences to former articles or an8w{'rs should 
give date of paper and puge or n nnlber of question. 

I nqu i ries Dot answered in rea�onable time �hon l d  
b e  repeated ; correspondent8 W I l l  bear i n  m i n d  that 
Borne am�wers require not H. l i t t l e  r��enrch. and, 
though we endeavor to repl y to oil el l h"r by letter 
or in this department. euch mllst ta l�e h is t urD .  

8pecl a l W rUte n I n formaUon on matt.er" of 
pprsonal rather than general interest cllnnot be 
ex pected without remuneration .  

Sci e n tific Amerlean SUPI,lem ent" referred 
to may he had at the office. Price 10 cents each. 

B o o k s  referred to promptly suppl ied on receipt of 
price. 

M i n e ral .. .  ent for examination should be distinctly 
marked or labeled. 

(3229) F. & L. ask for some information 
in regard to staining cigar box lu mber. A. Cigar box 
lumber is prepared by veneering. Whitewood is often 
used as the basis, veneered WIth Spanish cedar. On 

soaking a piece in water, the thin layer will  come off. 

(3230) E. C. A. writes : In our saw mill  
we are r unning a 54 inch circular saw at 700 revolutions 

per minute and another 34 inch saw at. 1,200 revolu

tions per minute, which runs at a right angle with the 
big Baw. The smaller saw is  placed abont 20 feet from 
the large one and about 8 feet to one side, and rUIlS in 
the same dIrection. It has 8 ring oC holes 9 inches from 
itfl center running all a.round the saw, and when III mo
tion everything in the mill  can be seen by looking 
through this ring of light as plain as looking through 
common window gla88, and everything l ooks just as 
natural except the large circular saw, which appears to 
be revolving slowly backward, 80 slow that every toot.h 
in the saw can be seen as plaiu as when standing sti l l .  
When stoppin g  the mill,  the large saw appears to ,top 
long bel ore it really doe.. What is the cause of this  
strange dElnsion ? A. T he effect described is simi lar 
to that produced in  the "trobo.cope or zoetrope. It is 
due to intermittent vision and the perRistence of \

-
he 

retinal Image. The rate of rotation of the small saw was 

related to that of the large saw in such a way a. to per
mit of seeing tbe teeth of the latter only when the teeth 
were in cert.ain positions, thus cau�iDg them to appear 

nearly stationary. The revolving saw viewed through 
an instan taneous photographic shut.ter wonld appear 
stationary. If  viewed throngb a shutter opened and 
closed once during each revol ution of the saw, the eye 
would receive a succession of images which would be 
retained.by the persistence of vision and then blended 
into one continnous image. Tbe small saw actcd I1.S a 

shutter in producing this effect. It is not necessary tbat 
the shutter should be l i mited to one exposure per revo
lution of the saw. There may be a number of expos

nres, bnt to make the saw appear stationary, the num
ber shonld be an al iquot part of the number of teeth i n  
the saw. 

(3231) C. A. B. wishe8 the formula for 
the prepaIlRtioll of the platinum paper used by photo

graphers. A. The sen.itizing bath is made by dis
solving dry ferric hydrate in a concentrated hot soln
tion of oxalic acid. The acid is poured on to the ferric 
hydrate until it is just dissolved. Then 12 parts ot 
sodium chlor.o-platmite are added to the hot solntion. 

The whole I. altered and the sol ution thickened slightly 
by evaporatloll. The paper well sized 15 iald or doated 
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on the sensi tizlDg bath for five minute., is tben hung 
up to dry, and should be kept dry or in a vessel con
tain ing chloride of calcinm placed in a false bottom. 
In printing one-third longer time is required thl'n with 
s i lver paper. The print. which Is only slightly discerni
ble. ill next dexterously 1I0ated on hot oxalate bath 
heated from 1:!o° to 140° Fah. The developing oxalate 
batb is made as follows : 

Ox.lic acid . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 parts. 
Sodium chloro .. platinite . . • • . • • " • • . . . .  2 .. 
Water . • . • . . . • . . . • • • • • • • • . . • . • • G • • • • •  250 u 

The picture qnlckly develops out according as it has 
been printed. It iM then washed in di lute hydrocbloric 
acid and water baths and dried. See also SCIENTIFIC 

A MERICA N SUPPLEMENT, No. 711. page 11360. 
(3232) J. M. writes : Do you think from 

a sanitary standpoint it wonld be proper to discharge the 
sew'ge of a hotel into a dry wel l .  twenty feet deep. tbe 
bottom of which is loose, porous sand ? The well will 
be 300 feet from the building. And if there would be 
any danger of contaminating the water of a spring 1 .600 
feet from the well and which runs from the base of a 
h i l l  opposite to tbe one on wbose side the well will be 
located ? It is tbe intention to use disinfectants and 
deodorizers in the "el l ;  and do you tbink quicklime 
"uffiCleut ? A. From a sanitary standpoint it would 
not be proper to discbarge the sewage into the wel l .  
Tbe better way would be to make a tight cistern of ce
ID(>nt in the ground to receive the sewage, the con
ten ts of tbe cistern to be periodically removed and 
spread on tbe ground at a distance from babitations. 
The well ,  if used .s a receiver of sewage as you propose. 
would be l ikely to contaminate the spring and other 
waters near or d istant. below the level of tbe bottom of 
the wel l .  Quickl ime would be a poor disinfectant. 

(3233) J. C. S. & Co. - The work 
on the specimen of etched glass received was done by 
means of hydrolluoric acid. either in tbe form of l iquid 
or vapor. Tbe enUre glass, with the exception of the 
portion to be etcbed. is covered with a protective coat
i r.g  of varnish or wax. If l iquid hydrofluoric aC1d is 
used. the glass is e1ther d ipped into it or a wax lip may 
be bu i l t  up al l around the plate and the acid poured on. 
The etcbing requi res 5 or 6 minutes. After the acid is 
poured off. the glass must be thoroughly washed with 
water. Accordmg to anotber metbod. powdered lIuor. 
spar is placed in a lead trough and sulphuric acid Is 
poured over it. Tbe glass is laid over tbe trougb face 
down, and the etcbing is effect.ed by the vapors. Great 
care is required in the use of this acid to avoid Inbaling 
the vapors or allowing it to touch the skill. 

( 3234) T. H. W. asks : Is there a color
less wash or varnish that can be applied to a bright 
metal 8urface tbat wil l not easily rub off and prevent 
rust ! A. Mastic or very thin white copal varnish may 
be used for bright work. 

(3235) J. M. S. says : 1. Will you please 
tel l  me bow an amateur can take photographs in colors ? 
I have tried a mirror back of t.he plate. without success. 
Also i f  plates are manufactured for photograpby in 
colors. i f  so. where can I buy them ? A. Tbe Lipmann 
process of pbotographing in colors is only an experi
ment aud is confined to the solar spectrnm. No practi· 
cal process has been formulated. Try Cramer's isochro
matic plates. which reproduce the color values to better 
advantage. 2. Please give me a formula for making 
blue print paper that will keep for a long wbile ! A. 

ror a blue printing formula see SCIENTIFIC -1.MERlCAN 

S rcPPLEMENT. No. 584. 
(3236) R. P. P. writes : Please find in

closed.sample of cement taken from a thermometer used 
by packers of canned goods and upon steam boilers. 
which stands heat and pressure of about aro degrees. 
It is used to form a steam tight joint between the 
tbermometer tube and the brass casing. Will you be 
kind enough to inform a yearly subscriber of your 
paper bow to make and use tbis cement, also if it will 
stand brme ? A. The cement appears to be composed of 
plaster of Paris mixed with a solution of silicate of soda 
or soluble glass. Yon can obtain the silicate through 
tbe drug trade. It may be plaster of Paris mixed with 
strong solution of alum, or oxide of zinc mixed witb a 
solution of chloride of zinc 10 to 20 per cent. Either 
cement is applied like plaster of Paris. and will stand 
brine reasonably well. especially tbe latter. 

(3237) R. H. W. writes : I herewith in
close you a box of matcbes, just as it was opened, except. 
two matches taken onto Will you kindly explain, 
through tbe colnmns of your journal, how every match 
in tbe box could be charred In this way . the pbospho
rus all burned, and no greater combustion. Tbe wood 
part of the match seems to be merely discolored. The 
box containing them shows no mark of violence. and 
is not burned. These matches were packed 1 dozen 
boxes in a paper which was sealed up nearly air tIght. 
A. The composition on tbe end of the matches proba. 
bly contalDed phosphorus mixed with some compound 
rich in oxygen. If the package was closely sealed, the 
combustion would for want of air be confined to the 
ends of the matches if these became Ignited. Moistnre, 
if present. would be of great effect in reducing the in
tensity of the combustion. and migbt by itself suffice to 
confine it to the tips. How the ignition occnrred can 
only be a matter of snrmise. 

(3238) O. MeK. writes : 1. I want to 
make a dynamo from which wires run to the motor 
which drives the machine. If yon have a SUPPLEMENT 

tel l ing how to make such a dynamo. please say what 
number it is. A .  SUPPLEMENT No. 600 contains full 
inform.tion on the construction of an 8 l ight dynamo. 
2. What 1S a laminated armatnre ? A .  A laminated ar· 
mature is one in whicn the cure is formed of thin iron 
plates separated by msulation. 3. What candle power 
lamp wonld this run ! A. Th" dynamo above referred 
to runs eigbt 16;cand l e  power lamps. 4. Does distance 
between dynamo and motor have any effect ou tbe 
speed ? A. The d istance maKes a great difference it 
not compe1ll!llt.ed for by an increased cross section of 
conductor. If tbe resistance is kept down, the distance 
is immaterial. 

(32311) C. G. A. asks : Can you give 
me any preparation for softeninv the wmgs of butter
lUes and moths, after they have become brittle 1 CIIIl 

J titutifit )mtritau. 107 
YOll tell me of sometbing that will takc parasites off 
worms witbout kil l ing tbem. and keep large beetles 
from becoming odorous ? A .  Tbe wings of butterflies 
are softened by "laCing the imect on a piece of bot 
c lean paper laid on wet sand contai ncd in a jar. In the 
course of 2 to 5 hours the wings are sufficiently soft to 
permit of spreading the same. Parasites can be taken 
off caterpillar. by means of a fine pair of pliers. bu t the 
results are usnal ly not very satisfactory. Large beeUes 
are best opened on tbe tail or bel ly  and the inner organ. 
removed to aVOId rapid dec.y and smell. (See S UPPLE

MENT catalogue.) 
. (3240) H. G. wan ts a formula for al bu-

menizing and silvering paper for pbotograpbic printing. 
one tbat will make paper wbicb will keep for some time 
if possible. A. You can purchase albumenized paper 
With less expense than wi l l  be required to make it. To 
sensitize albumenized paper tbat will keep for some 
time. prepare a nitrate of si lver solut.ion by dissolving 
sixty rrains of silver to the ounce and do not let it get 
lower than 50 grains to the ounce, testing occasional ly 
with tbe hydrometer. After solution of the silver, 
add cllric acid drop by drop, nntil the sl ight precipitate 
of citrate of sil ver formed is just red issolved. Float 
tbe paper on the bath from tbree to five minutes. and (on 
removing. place between sheets of clean blotting paper, 
whicb may be u.ed over again. Paper tbus prepared 
has been kept white and good for DIne montbs and 
tones easily. 

(3241) G. G. writes : I wish to ask if you 
know of any substance to cover large nickel plated 
wrought and cast ir<>n work to stop corrosion during 
tranBmis�ion to South American ports. From experi
ence I know that brass Instruments covered with lac
quer, notwithstanding being careful ly  packed. turn 
black and have to be sbipped in air tight t in boxes. A. 
A good prot.ection for nickel plated goods for export is 
paraffin applied hot, and the gooils then wrapped in 
paraffin or wax paper. Waxed paper bags make an 
excellent waterproof and air tight package. 

(3242) T. B. asks for a formula for ton· 
ing wood prints black, or tbe color of prints on albnmen 
paper. A. Tone with a bath made of-

Chlo'ride of gold . . . . . . . . . . . . . . . . . . . . . . . . . .  1 gr. 
Pnlverized borax . . . . . . . . . . . . . . . . . . . . . . . . . 60 " 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0z. 

See page 225 of SCIENTIFIC AMERICAN. April 13, 1889. 
(3243) J. A. R. says : Please give me a 

good formula for making a preparation which will kill 
the bed bug and destroy its eggs. A. Use corrosive 
sublimate, to be had at drug s tores. Druggist will tell 
you how to use It. 

(3244) T. D. MeC. writes : In your an
swer to query No. 3180, I notice what looks l ike a sl ight 
error. You say, " If you divide the voltage by the num
ber of watts. yon will have tbe current in amperes re
quired." As W = C E. dividing tbe number of watts 
by the voltage will give the required current, which is 
0'845 ampere. The resistance of motor sbould be 130 
ohms. 

(3245) D. MeC. S. S. wri tes : 1. I notice 
in this week's issue of your valuable paper, you state in 
answer to query 3152, • •  Wbat is the d1fference between 
a square foot and a foot square? A. There is no d if
ference in area or quantity of surface, but there may be 
a great difference in shape, n etc. Now it seems to me 
that though this answer is, when applied to one square 
foot, perfectly correct, it would be liable to be mislead
ing wben applied to more tban one. Thus, for instance 
two feet square would be equal to 2' = 4 square feet, and 
I tberefore think that the nnmber of square teet in a 
given area of feet square would be best expressed by 
tbe formula Z F. sq. = z' sq. F. Please inform me 
whether this is not correct. A. This is right as far as 
it goes, bnt your formula only applies to squares. and 
does not take rectangular figures witbin its scope. 2. 
Also. could you inform me what is the valne of ordinary 
carrier pigeons in this country, and would these be 
capable of carrying small packages of .ay 4 to 8 oz., or 
can they only carry very light letters? A. Currier 
pigeons can only carry light letters. Tbeir price varie. 
with tbeir age, breeding, and proved abilities. 3. Also 
wbat is the world's total output per annum of platinum. 
and what is the present and what tbe average price of 
such ? A .  We have no very recent fi!(ures. In 1887. the 
production of platinum in Russia was placed at 113.724 
troy ounces ; 2.000 or 3.000 ounces additional were pro
dnced elsewhere. 

(3246) B. M. I. asks : 1 .  How is wood 

by sulphur, iron and alum. What chemicals or receipt BalinI' press, W. G. Tuten . . . . . . . . . . . . . . . . . . . . . . . . ... . 457,173 

can I use that wi l l  clean them and remove tbe Bars. macbine for moulding and condensing 
stains without injuring the specimens? A. You can 
boil in strong hydrochloric or sulphuric acid witbout 
effect on thc qnartz. 4. Where can I buy agate and 
jasper in the rough, in vicinity, and price per lb., also 
.Mexican onyx that is used i n  New York. and any other 
semi-preciolls stones for ornamental and fancy work, in 
rough and pol ished? A. Address Tiffany & Co., or 
Eimer & Amend, of this city. 

round • .  f.  R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,957 
Battery. See Galvanic battery. 
Beam end and protector, E. Grinnell . . . . • . • • . . . . • • .  456,950 
Bearinl'. bal l ,  H. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,955 
Bed and dressing case, combined folding, G. W. 

Sanor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,965 
Bed bottom, Bonnell & Lambing . . . . . . . . . . . . . ... . . . . 457,1»1 
Bed, folding, �'. Ansley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,932 

g�:� ���r;:rer�i.t H��':,t��rs::::::::::::::::::::.: : : : :  ��:fu� 
Belt fastener. H. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,lM! 
Belt fastener. J. A. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.993 
Bicycle. safety, A. L. Garford . . . . . . . . . . . . . . . . . . . . . . .  (57.080 
Blast furnace, H. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . .  457,202 

(3249) J. R. N. asks : What is the metal g�s:;j�";f��1ir�a�·b����: . .  'V;,:sh.boai-ii .. . . . . . .. . . . . 451i,978 
gal lium? Where fonnd ? What are its nses ? And how Boats. foot rest for row, E. E. Trnscott . . . . . . . . . . . .  457,23 

long has it been known? A. Gallium is an exceedingly Boiler. See Steam boiler. 
rare reetal. and bitherto only a chemical curiosity. It g�g� ��i,%���:sf��b�"& %. �:l���\��r::::::::.: : 4U:1:i 
is found in zinc blende from the Pyrenees and otber Border cutter, W. J. Adams . . . . . . . . . . . . . . . . . . . .... . . .  456,928 

Bottle fill ing macbine. Smitb & Marcey . . . . . . . . . . . .  (57.229 
localities. It was found in 1875, by Boisbaudran. Bottles, etc . •  apparatus for finisbing necks of, S. C. Stancl itfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (57.035 

(3250) G. A. D. asks : 1. What is an alum Box. See Letter box. 
cel l ?  What is an iodine cell, and how can I construct ��:iJr��e�i�hl�!:·J�!ft�rii��: : : : : : : : : : : : : : : :457;i70: �f:�H 
tbem? Tbe above are mentioned in " Experimental g��!(h.;'a��:r ��'lt.eMe�:fr.?���.�· . . . . . . . . . . ... . 457.052 
Science." on page 189. under radiometer. A. An alum Bridge. L. Pul liam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (57.2IJ1 

cell is a tank with plate glass sides filled witb a stroOl?: . g��1Fe��:��i�af::r�Jll,sti'�8: : : : : : : : : : : : : : : : : : : : : : : : :  :gJ:rfg 
solution of alum. It stops most of the heat rays while Brusb . tootb, F. M. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . .  (57.007 

allowing tbe I Igbt rays to pass. For use in an ordinary g���!r�e��';;G�S �������s . . . . . . . . . . . . . . . . . . . . . . . . . . . (57.2J( 

lantern, tbe cell should be � incb tbick. An iodine g�n1�' e�i;�gi6�.s���iriii1iiai: C: A: ·joh .. iissoii· (rj �a� cell may be made with glass !'lides., but rock salt is used Button or stud cuff S C Scott 45'"' O�i4 
when perfect results are required. Tbe cell should be Button setting·machine, 'W. M: <:i,'-rJieY:::::::: : : : : ' (57::ffis 

2 inches thick. Tbe solution is m�de by dissolving 
iodine in bisulph1de of carbon. Tbc solution should 
be a saturated one. This cell stops the light rays and 
allows the heat to pass. 2. Also a selenium cel l. and 
how can It be made? A. Selenium I. rubbed on a 
heated brass grating; tbe heat melts the s"lenium. and 
some of it en ters the spaces in the grating. When tbe 
selenium has cooled and crystal l ized. the cel l Is ready 
for nse. You will find a full description of tbe photo
phone in • •  The Telepbone," by G. B. Prescott. 3. Is 
it possible to reduce the r(>.sistn.nce in a vacunm tube 
for the passage of the electric currrnt to an equivalent 
of. let us say, the resistance of dilute sulphuric acId?  
A. It would be impossible to reduce the resi· tance to 

8:�: s!!y��
g 

�:����i:futrac�o S�p�11t�be·S: ·etc·.: 457,221 

cap-:"t.I'il:�Ii�:. �iII����r��� .. .. .. .. .. .. .. ....
.. .. ..

.. : .. .
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. 
:':.: : : :g�:fu� Car brake, G. E. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,958 Car brake. electric. C. R. Arnold . . . . . . . . . . . . . . . . . . . .  457.067 

Car brake, electric, E. Verstraete . . . . . . . . . . . . . . . . . . .  457,016 
Car brakes, device for automatically operating, 
Ca/Co�plt�:.'W: 'R: Andei-;;';'-;:::::::::.·: ·. '::::. ':. : : : rJ;:� 
Car couplinR, A. Asbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45;,241 
Car coup ling. R. Clinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.101l 
Car coupling. C. F. Comstock . . . . . . . . . . . . . . . . . . . . . . . .  457.076 
Car coupling, A. Fontayne. Sr . . . . . . . . . . . . . . . . . . . . . . . 456.987 
Car coupling, E. N. Gitt'ord . . . . . . . . • . • • . . . . . . • . • . . . . . .  457,154 

8:� �g�gn�:: ii. ����ubieiieid: : : : : : : : : : : : : : : : : �:: : :  :�f:� Car couPlinl' steam or air. J. Blattner . . . . . . . . . . . . . 457.246 

8:�·I���?hoid���!!I1���·kinii freight: 'j): 'R: 'Proc� 456,982 

Ca/g;op'eiled 'bY: electi-icity: 's: 'ii: Short::::::::.: : :  �:�� 
Car replacer, J. E. Norwood . . . . . . . . . . . . . . . . . . . . . . . . . .  4S7.326 

that extent. The resistance of an ordinary vacunm 8:� ����f.' fi: �:�·ey· iar·. ·.·.·.: ·.·. ·.·. ·. ·.·. ·. ·.·.·.·. ·.·.·.·. ·.· .
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. �!/ .. OO�., 4, tube IS about as small as it can be. 4. How much are � ;� 

8:�S:v�I��lt�i������r'f�r :rJ!t�r�homBoii '&'iiice: 
457,Om 

five degrees Fahrenbeit expressed in heat units ? A. 

A heat unit is the amount required to raise the tem
perature of one pound of cold water one degree Centi
grade. The Centigrade scale can be converted into 
Fabrenheit according to the following formula: 

Centigrade X 9 
--�-- + 32 = Fahrenheit. 

5 
5. Wbere could I buy an air pump (piston pump) of 
good reliable make which would not be too expensive? 
A. You can buy air pnmps from any of the dealers who 
advertise in our columns. 

(3251) C. A. H. ask6 : In rewinding a 
small electric motor, say about one-eightb horse power, 
to adapt it to Edison 110 volt circuit. what should the 
resistance be In the fields and armature. and the best 
way to connect up shunt or series ? A. The resistance 
of the macbine should be such as to use the amount of 
current required for the power needed. An electrical 
borse power is 746 watts. A watt is one ampere multi_ 
pl ied into a volt. If yon require onc·eighth horse power. 
you wil l need about 93 wat.ts. Your E. M. F. is 110 
volts ; tberefore. if YOll divide tbe number of watts by 
tbe voltage. you will have the current in ampercs re· 
quired, which is 0'84 ampere. Now. to arriv( at tbe 
total resistance of the machine. you will divide the volt· 
age by the amperage, which will give you 1 30  ohms. 
Of tbis amount, if tbe machine is series wound. tbe re
sistance of tbe field magnet should be abont one-half 
that of the armature. while it  it is shunt wound. the reo 
sistance of the field magnet should be about fourteen 
times thut of tbe armature. 

car�,
r Baiidin� 'de'vice' for' street: N: 'Newman : : : : : : : jg�:��� 

8:���:�:glib��n�ra�n:sJ���:��oii & ·W·s:iker·.·.·.·.:: : : ��+:�� 
g:��i��:' §��dl:!':'����

i
�i-.Nesom . . . . . . . . . . . . . . . . . . .  (57.006 

8:�j.tr:es?a!to:-�i��oUCb·for: '0: Miiitstiii:: : : : :  19i:� 
g:�!�n�:"I:���ec�·e�· ¥.���tC8.;.e: · Watch' case: 457.165 

8::t f����'i:t'o�· a�d �!�::ier: ·c: ':8: ' Hopkins: : : : : : : :  �:� 
g:�8ti::.i�:{tS��������a;�e�i�· :�l:{ panei for: 457,249 

Cb.;fi-.HS!wh':fnt .. i 'cliiii'':: ' Swinging ·cbiii,:: · · · · · . . · 457.310 

Chairs, spring attachment for base rocking, A. B. 
Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  457.137 

g����e��g�:ecgit�;, �ggk���� . . . . . . . . . . . . . . . . . . . . . 457,162 

Cbrome.yellow. maklnll'. 'if W. Ihne . . . . . . . . . . . . . . . .  (57.008 
Cider mill. J. L. Robrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.211 

g�:� �:�'i:'J., .. ��C��?(M?�'i':.�kknlio�b!�� .�.�����: :g�:� Cigarette machines, cigarette drawing band for, 
Cla�p:-V s��I���'ciamp: " " ' ' ' '  . . . . . . . . . . . . . . . . . . . . . 456.976 

Cleaner. See Track cleaner. 8l���;,����t;��;;:��gb�Js�lllr: G: H:' iiiati:esley ��::m Clotbes drier, W. Glanzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,11. 

g�':,�'\:aW.nj.JM�A'!:W��: : : : . : : : : : : : : : : : : : : : : : : : : : : : : : :  �U� 
Commutator or contact brush, L. Paget . . . . . . . . . • . . 457,3'27 
Compass, ship's, Knudsen & Norholm . . . . . . . . . . . . . .  457, 161 
Cooker and dish washer, combined steam, H. A. 
coo��;C�!-.·ei.' S: 'R: Mi'tcheli: : : : : : : : : : : : : : : : : :  : '. :: :  :gf:� 
Copying �d recording apparatus, autographiC, A. 
cor�s. �:�f:e f'Or 'suppo'r'tiiig' and' 'centering; F: i:: "'7,289 
Cot��

d
���pp;,-r:j:·A: ·Biiugh: : : : : : : : : : : : : : : : : : : : : : : :  �f:� Cou.r��

�
�i

n:.ees�������ft� . . Electric lIgbt sbade 
Cru�hing and grindin� mill. �. C. Cadwgan . . . . . . . . 457.146 

g�rti��\��'j�·B�l!�ff:;�.i��.�:.�:::::::::::::: : : : : :  ���'i� Curbing, metal lic, I. L. Landis . . . . . . . . . . . . . . . . . . . . . . . 45fi9!l5 

(3252) F. H. B. writes : I have been re- g�n:�� jjs;�rl'l(e ��Pt�i-: 
. .  Border·cutter: . .  Meat (57 : 119 

cutter. winding a small motor for 110 volts. and about the same 
t.ime you answer question number (3180) C. A. H. I 
have been questioning Its correctness In my own mind 
and would l ike to ask you if am not correct and your 
answer is wrong ; 746 watts divided by % gives 93 watts 
required. Now, you say divide the voltage by the num
ber of watts and giveR 1'18 amperes; but I tbink to di
vide the watts by the voltage is correct. wbich gives 
0'84 + ampere. Now rlivide the voltage by amperes.and 
it  gives 130'S + ohms resistance of wire. instead of 92 
ohms. I think this way is correct. because watt is volt
age multipl ied by amperes. Now, having the watts 
and voltage, the ampere must be tbe number of timcs 
the voltage is into tbe watts. instead of watts into volt-
age, aM you state in that:answer. A. You are correct in 
your conclusions in regard to determining the amper
age and resistance of the motor. The reply referred to 
was erroneous, the same is corrected in this number of 
thelpaper. 

TO INVENTORS. 

Cutter bar adjuster. G. Lake . . . . . . . . . . . . . . . . . . . . . . . . .  45i,051 

b��
t
;�l

g 
as:Jda;:!��.�: ii��':t��·.·.".·.".·.".:·.·.·.·.·.·.·.·.·. ·.·.·.: : : :  :g� :�� Dental cbair, D. Stuck . . . . . . . . . . . . . . . . . . . . . . .  . 457.059. '57.080 Disb wasb!ng baske.t. C. A. Haskins . . . . . . . . . . . . . . . . . 57,318 DIsh washIng machine, C. A. Haskins . . . . . . . . . . . . . .  

45
7.:n7 Disks and washers, device for cutting, J. L. 8igs ... 

DO�;:hecti:; jueumiiiic: A: 'D"uddeii:::::::::::::: : : :  r;);:llll 
B�����s�r�. H����f��::::::::::::::::::::::::: : : : : :  WI,� 
B�r�f.I

nge�P8�t��:d�e�' Fraser . . . . . . . . . . . . . . . . . . .  (57;314 

Drill. See Grain drill. Rock drill. Stone drill. 
B:::::n:t;,�ii�:.

c
�:i;oew: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:� 

"Electric conductor, E. M. Boynton . . . . . . . . . . . . . . . . . .  457,100 
Electr!C conductor support. E. M. Boynton . . . . . . . . 457,105 

I}���i� �r:�:r�;: v.s���e���:;�(������.�' • .  �: .����� �:m 
Electric light sbade coupling. P. Levison . . . . . . . . . .  456,997 
Electric machines, automatic brush shifter for 
Ele�lr���a�t'i:e8��:U��' iioi(ier' for ' iiynaDio' 'S: 457,330 H. Sbort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . 457.226 Electric switcb, W. C. Bryant . . . . . . . . . . . . . . . . . . . . . . . .  57.300 ElectrIC SWItch, L. D. Castor . . . . . . . . . . . . . . . . . . . . . . . . . 457,301 Electric systems, mechanical switch for, C. Dauf-

fenbacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.110 Electric track signal, M. \V. Parrish . . . . . . . . . . . . . . . . 457,058 

�1:��t�:�.u1�:t�l�cif;?i�1�v:o�Obb . . . . . . • . . . . • • . .  �,940 

Elliptic sprIng. P. N. Frencb . . . . . . . . . . . . . . . . . . . . . . . . .  457.21'.6 
An experience of forty years. and tbe preparation of ��i���e,S":.; tarIJI��' eiigine: ' '0.'". 'motOr1mgine: '57,27( 

(3247) H. H. W. asks : 1. What is the re��� ��'tno��e..::�'!%���d��':,�t��d
u:Pf�I':�����t��� r:; Gas or vapor engine. Wind engine. 

chemical formula for aurate or ammonium? A. It is laws and practice on both continents, and to possess un- Engines, reheater,for compound, F. W. Dean .. . . . .  457.078 

made into pulp, and how is wood pulp converted into 
paper? etc. A. For wood pulp we refer you to our 

·SUPPLEMENT. Nos. 293. 299. 3ll. and 570. 2. What is 
• •  Frankford black " and bow is It made? A. It IS a 
kind of black, said to be made hy burning grapevine 
twigs or cuttings, nsed in printer's ink. 

equaled facilities for procurin� patentG everywhere. A Envelope holder, L. A. Farnsworth . .  ' . . . . . . . . . • . . . .  456.947 
of indefinite compOSition. A typical formula would be synopsis of tbe patent laws of tbe United States and all �;:g�������:rs�!:is�j,���.��: : : : : : : : : : : : : : : ::: : : : :  �f:097 
Au.O,(NH.) •• 3H.O. 2. How Is it manufactured ? ����t;��!��r��i:�e���:.1J'gaUga����.;:';l�e:�rEg:;;'��� Extractor. See Butter extractor. 234 

A. By precipitating a solution of gold with ammonillm abroad. are invited to write to tbis office for prices. :!�flg;ss��e
Bca'}p�t

af::"��' ' ' ' ' ' 
. . . . . . . . . . . . . . . . . . . .  (57,253 

hydrate and boiling in an excess of the same; or by te�i���i�STf;�� t�;������iri�t�h�
htt\�f::s��dl��r:!; Fan, electric band. W. B. Luce . . . . . . . . . . . . . . . . . . . . . .  457,127 

digesting auric hydrate in a solution of ammonium MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Broad- Feed bag. F. S. Ketcbum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,086 
way, New York. Feed bag. G. W. Salter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (57.032 

sulphate. 3. What is Its explosive power compared to Feed bag attacbment. G. B. Scbmidt . . . . . . . . . . . . . . .  457.220 
nitroglycerine ? A. Probably % that of nitroglycerine. ' Feed water purifier. J. J. Hoppes . . . . . . . . . . . . . . . . .. . .  (57,157 Ji"ence, Dutfey & Kitselman . . . . . . . . . . . . . . . . . . . . . . . . . .  467,00 
4. What is the bighest explosive known? A. Of the INDEX OF INVENTIONS Fence, fiood. H. Hutfman. Jr . . . . . . . . . . . . . . . . . . . . . . . . 456.991 

. I I '  Fence post, sheet metail, F. P. Rosbsck . . . . . . . . . . . .  457,13.1 commercia exp OSlvefl, nitroglycerine. 5. Can tul· }4"ence 8t�tion devic�. electrlc, D. H. Wilson . . . .  '"  457,296 
mmate of silver or mercury be exploded without drying (lor wblcb Leiter. Patent 01 tbe ����:·;;�:Sg-i:-i�li<;:;iiiemeiii:i;: J: Tliorp·. : : : : :  m:{mi 
or removing from the liquids from whicb It is produced? Vnlted Statea were Granted Fertili7.er distributer, J. D. Barron . . . . . . . . . . . . . . . . . . 456,9;';;l 
A. Safety is secnred by keeping tbem immersed in �'ilter. E. Burborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (57,025 

water. yet explosion while so immersed is at least a August 4, 1891, �i��e�8"c��f.'g���rc;:;����: .�:.?����: : : : : : : : : : : : : : : : : :  W;:� 
possibility. 6. Will nitric acid and glycerine produce �i��;:;�f�e�ii�:t!e!r.d beiiiei-: B: ·sutfi.on: : : : ::: : :gr,:� 
enougb heat on uniting to explode Itself? A. No. A. N D  EA.CH BEA.KING ·J'HA.T DA.TE. �i��d

b�'i,�e��t;cl��,?fd:,.·. ����!l : : : : : : : : : : : : : : : : : : :  �:i1l 
(3248) L. M. asks : 1. I have some [See note at end of list about copies ot these patents.] ��':,

i
3. �����;c'k

t::!·f�r)}q:s��iJ�rt·leY:&·Camp·b;,U rJ;:� 
specimens of satin spar tbat have been cut Into gems ___ ______ Foundations. strengtbenmg and building. �'. Bau-
for setting. They are beautiful. but are very soft. Is Air t>rakes. slack take-up for. A. P. Riggs . . . . . . . . . . 457.215 Fui:t::;e� ' See 'iiliiSt fui-iiace:" Hot iii': furnace: ' "  457.144 
there any way of hardening them. aloo can they bp, ���yr��t� y:��rl:frt�h�: .������: ·. : : ·. : : : ·. : : : : : : :  !?l:� ���:;:;,,�p����:�B·ioj.·Chai-ging; G:·ii: W .. i-d::: :  iiH� 
colored, and how? A. They cannot be barden",;! nor Armature for dynamos or motors and wlndlnll'tbe Furniture. back and arm rest for, W. Liesenbeln .• 457.125 

satisfactorily dyed. 2. What way is t.here of preserv- AXI�a-g:,1't:,:.1-: �"&���dBiey:::::::::::::::::::::::: : :  W;:� �::;;�,::�:..��\e';:'·l: ��s't:"�·::. : ·. : : : : : : : ·:. : : ·:. : : . : :·. ��:M� 
ing natural colors, in dried and pre.sed 1I0"l'ers, etc. ? Axle lubricator. car, E. Best . . . . . . . . . . . . . . . . . . . . . . . . .  457.023 1 Garment supporter, R. P. Sboll . . . . . . . . . . . . . . . . ... . . .  456,969 
A. Only by avoiding exposnre to light. 3. I have I::::�es��c��ld �;.!:. Tbornton . . . . . . . . . . . . . . . . . . . . . . 457.098 1 8��·b�"e"r�tf�lI�ri'r't:d���g������ •. ? .�: .�����: : : �gm 
:::i,:�� o��a�iu��ar 8:�;h� �':�:; i:rr:���l�i��I�.ti�t;:.·.:�.�:.::::::::.:::.:: : : : 5t� :::G.aU:?:u;�:.�;::·;;�I::��:��:��?::�·:�:. liii\ 
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1 08 j'titufifi t �mtritau. 
Gas or vapor engine. Rollason & Hamilton . . . . . . . .  457.832 Scooter and .hovel plow. G. C. Green . . . . . . . . . . . . . . . 457.047 
Gases, metallic vessel for compressed, Jobnston Seed linting machine, cottoo, J. J. Fau)]mer . • . . . .  457,263 
Gat�. B��:'l!'i:iii.;;;gat.;: "Ell,': iist,;: ' iiaiiw;.ygate: 4li7.11i1! �:

w!ng mac�!ne fantJl'ttachm:'.!d; �i ?'NfIL 'if 457.167 
Slidm� and swinging iZate. 

w
����� • ��� . �� • •  ��: .��� • • • • • • • • • •  � .� • •  ��t . . . .  : 457,2M 

a:�:: ��R�W��ie·. : .. .. .. :.:. : :  ..
.
. : : .. .. : :  .. .  : .::.

: .::.::  .
. : :  : : :  �im ��r!t� ���:

n
fie�':,�����·.��:: .�.���:::::::::::::: : �= 

Gearing'. frictional. C. C. Yate . . . . . . . . . . . . . . . . . . . . . . .  4li7.100 Shoe horn and jack. M. Gy.in . . . . . . . . . . . . . . . . . . . . .. . .  457.115 
ag��g:g�: !i'e��

u
��fg:: C: K: 'iOliienecker::: : : : :  �� ����t��u!-�:fe�f.��B�vl�.o<;'����·::::::::::.:·::: 1M::L 

Gradinll mach ine, road. C. M. Dod.on . . . . . . . . . . . . . .  456.9Il6 Sickles to be ground. device for holding. D. C. 
Grain binder cord knotter. A. Stark . . . . . . . . . . . . . . .  457.169 Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,938 
Grain dril l . J. Haa-den : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SI"""I . See Electric track .lfl1llal. Rallway .lgnal. 
g�r��i�1���:r

n 
k:i������cli��S;;:'

v
� "Dutton',: 457 Sill'�tl:3f��1���I: T. Hambay . . . . . . . . . . . . . . . . 456,952 

Grindstone dresser, J. ll. Housel . . . . . . . . . . . . . . . . •• . .  456 Skate, roHer, L. J. Masterson . . . . . . . . . . . . . . . . . . . . . • . .  4.57',129 
Guard. See Door guard. Skins. machine for .taklng. G. V. Anderson . . . . . . .  4li7,331 
Gun loading attachment. H. A Spiller . . . . . . . . . . . . . .  4li7.293 Skirt form. A. Vas.eur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.062 
Hammer • •  team. G. Gui ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456.988 Skirt. ridiD/li. H. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '57.1� 

II:����: �:: �:f.t
h
a��g�

e
hanger. �::.�glf.r::I�������rJ.

e
w': J;i�:F.?���: : :  �a:l 

Harness. spring appliance for. C. A. HIlI . . . . . . . . . . .  457,1.16 Spark arre.ter and con.umer. W. Burt . . . . . . . . . . . . . 4li7.1111 

1I::f'o;;:r�A.B��b������·. ��: : : : : : : : : : : : : : : : : : :: : : : : :  t1:�n SPo=�:.'���.�: ��.���.����.�� .���: � •. �:.��: 4li7,011 
1I�':,:ie�c��ik Biims: : : : : : : ·. : : : : : : : : ·. : : ·. : : : : : : :  �:� �rr:::·.Jri'i.�"::;:.rm��; E�mrJ��. ���

i
.��: . . . . . .. . . . .  457,1113 

1I:����
r
w��t

t
i'r..:: �art

O
h��S: : : ·. : : : ·. : : : : : : : :: : : : : :  �H� �J:�:.

ltran1.
e
i.��8r��;������: . . . . . . . . . . . . . . . . . . . .  457.00i 

II:lc"�:��ig�o'::��i��,�: .�:.�����: : : : : : : : :: : : : :  ��:� ���.r.' t�::'bi' � • • !��. Jr . . . . . . . . . . . . . . . . . . . . . . . .  457;2'l1l 
Hay rake. horse, T; Miltenberger . . . . . . . . . . . . . . . . . . .  457.091 Stapling machfn .. , J. Helm . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.001 Hay .tacker. H. C. SelJe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.134 Steam boiler. S. H. Benson . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.103 
II:J��: ��: �.:;fib�fg���·er. Cull' holder. En- �:����ll'n����hl'n�.kb�·l.:l�Y:�r::::::::::::: : : :  �� 

velope holder. Paper holder. Pipe or cigar Stone drill. J. W. A. Gullick . . . . . . . . . . . . . . . . . . . . . . . . .  456.951 
holder. Stone. manufacturing rock-faced artificial. C. W. 

HOOk. See Ice hook. Whlffietree hook. Steven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hor.e b�anket. J .  S .  Grant . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.1!-l6 Stove. drum tubular .ectional. Leonard & Stowe .. 
1��:::h�;�

s
::�5v

s:b1: �ti�����nf·f���.kl�e 457.235 Stump puller, W. B. Morris . • • . . . . . . . . . . . . . . . . . . • • • • •  
Lyons . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.260 ���':,'gJ�;.

le
seI,!·da:'':,�T:upiiOi-ier.' ' · · ' ' · · 

. . . . . . . . 

lI�t �[t��r.Y��
e
a:!rc".::

a
B:oM·':"lOCh: : : : : : :  : :: : : : : �i:&1 �:l��

g 
��:�I':;;t��

h
':::li�ii: ' Rali .. ;''Y ·.Witch: · · ·  457.()35 

Ice hook and pick. A. Sanford . . . . . . . . . . . . . . . . . . . . . . .  4li7.219 Switch operating mechani.m. J. F. Batchelor. 
Ind�����. See Cash indicator. Knitting indi-

S rl
2d . .  • . .  i.jii . .  i . .  w . . :i!i ·w ·id· . . . . . . . . . . . . . . . . . . · . . . .  �Nrs 

In�ot •• protective tip for. W. R. Hin.dale . . . . . . . . . .  456,95.� ¥..b��e·S';,e I��al ld ·table. 
e 00 . . . . . . . . .  . . . . . . . . . . . .  . 

In aler, B. D. Watkm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,j57.0.':19 Tableware. holder for article. of, O. C. Amyot . . . .  457.101 
1��I'k�!'t,b.!:h�n�· r�;Jrfilni;iir"ii: . . . . · . . . . . ... . 456,900 '.relegraph. printinf,' H. Van Hoevenbergh . . . . . . . . .  '57.239 
Ironing board blanket. J. J. Sander . . . . . . . . . . . . . . . . .  4li7.033 �r:�r���,!':-d'���

t
�:g�ie�.e!l.:'i;.ortuiio: : :  ::::: : : �f:� 

i���ru.r�:l:l:��d��ab1:'."J.o�.j���nwall . . . . . . . . 4li7.:m Tie. See Bale tie. 
Knife .harpener. F. Ecaubert . . . . . . . . . . . . . . . . . . . . . . . . 4li7.US ��'::�II������:::?t���.·��bl�h:.;: �: .�I.���� ��:� 
f�im�� :::�\'.':�':,:·lreN;,���·Z'lri8Cii::::::: : ::: : : : :  �a� Toilet cabinet. J. E. Grltntb . . . . . . . . . . . . . . . . . . . . . . . . .  457.2'10 
Knitting machine •• • topping mechanl.m for, A. �g��';!a��i:���D1h�nl:.�kl.�.:::::::::::::::::.:::: t&I:m 
Knlril�g D��tine.: 'rsupp"i-iiiii ' .pring.· eic:."for 4li7.307 ��I;,:�Y:,',.��[· :;'i1J;':'i.�Uk.;wm8.D::::::::::::::.: : : :  �.� 

.traight. E. 'l·iffany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457.061 Treadle. R. FrI.bey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.315 
Lamp. C. O. Pellikan . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  4'>6,963 Tub. See Laundry tUb. 
LamP. electric arc. X. Wertz . . . . . . . . . . . . . . . . . . . . . . . .  457,141 ���e�:cl:'1. ff.Pifo't��'ot.�·. ����: : : : : : : : : : : : : : :  �},� t::::g :g���t: l�����:���t· e1!"fri:y'''8:lggiii: : : :  m:� Twi.ting machine. Chadderton & Hltchln •... .. . . .  4li7.181 
Lamp wick raising device. E. S. Holl ister . . . . . . . . . .  '51.083 ��g:.:�tf��'i:'c1Wn�8�e6.

R:BlfJ:.��ii.;rler .
. . . . . . .  457.182 

La'WJ!g�����i.�� . .  ��� . .  ������ . .  
i
.��.��.������: .�: �: 457.141 Type ...... tlna machine. J. D. Danaherty . . . . . 4Ii • •  7 . .  '298,. . • •  �Z.'258333 Lantern. J. W. Orphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '-16.962 nu � '� ... . 

t:��'ar�h�b��%�Kci8i ',jt"ne; T: 'P: ':i:iUiiDe:::::::: : jg�:'li� Typewriting machine. F. A. Dolph . . . . . . . . . . . . . . . . . .  4li7.ilM 

Lavatory. J. H. De Neut . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.262 �iJ'��!i�I:����':i.1:.Is·m�:l:'����: : : : : : : : : : : : : : :  ��:� Lawn .prlnkler. J. S. Woolsey . . . . . . . . . . . . . . . . . . . . . . .  457.099 Valve. balanced .lide. H. C. Nichol .. . . . . . . . . . . . . . . .  457.211 
Leather crimping machine. S. W. Jami.on . . . . . . . . .  457.200 Valve for gas furnace •• C. H. Holton . . . . . . . . . . . . . . .  4li7.llS 
t::tg:� �t�Ycfn':r

g 
���'ii'i'i:e�c���'i��kP"i;;. : '.: : : : : : :  ��:\'M Valve. g'a. re�lating and cut-oil'. H. Kennedy . . . .  4li7.203 

Letter box, hou.e door. J. Van Volkenburg . . . . . . . .  "i6,972 �:h'i�i:�a,:t IJ�r.a& �: fr����'i!���·::::::.::: : : :  �:� 
Lifting j .. ck. E. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.1� Vehicle. two-wheeled. G. E. Barlholomew . . . . . . . . .  4li7.2!1I' 
Une fa.tener. G. H. Haven . . . . . . . . . . . . . . . . . . . .. . . . . .  4li7.276 Vehicle. two-wheeled. J. W. & J. C. Moon . . . . .. . . . .  4li7.2B7 
Lock. See Signal Indicator lock. Vehicle seat Velocipede. Barr & Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.lU2 lock. Velocipede. A. P. Han.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,989 
Lock case. bag or .atchel� W. Roemer . . . . . . . . . . . . . .  4li7.216 Velocipede. C. Phillip .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.290 
Loom for weavin� wire, � . Greening . . . . . . . . . . • • . •  457,027 ;:�r:fa.:!:i.i�e�PDr::t:�orv!��!�g:. . . . . . . . . . . . . . .  4.51,281 
Lo

°f. J����r� • . � . ���I.� . ������i.�.��.�����:.�: 4li7.l& Wagon brake,.,A. W. �i I Ier . . . . . . . . . . . . . . . . . . . . . . . . . .  457.001 
Loom reed. J. B. Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.093 Wagon jack. li. H. Dwelly . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4li7.309 
Looms for weaving with .hort wefts, automatic. Washboard, N. B. Little . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  457.126 

feeding attachment for. I. Lindsley . . . . . . . . . . . . .  456.972 Washing machine. A. J. Seyler . . . . . . . . . . . . . . . . . . . . . .  4li7.223 
Lu��g�t�tor.

See Axle lubrlc .. tor. Car wheel 
;:��

n
fa���

i
��;.�b::ri.:.����?��:::: : : : : : : : :  1M:�� 

Marking pot. F. S. Ketchum . . . . . . . . . . . . . . . . . . . . . . . . .  457.120 I Watch ca.e •• mechanl.m for making. F. Ecau-
M

�t::���� . ��� . .  :�.�����' . .  ��!.�����I.� •. �:. �:-. �.��: 457.323 Wal';:case.; "tii.: 'om,;m"iiiitig; if: E;';'uberi::: : : :  �:� 
Measure. tailor't; A. Llebl . . . . . . . . . . . . . . . . . . . . . . . . . . .  '57.12' Watchmaker'. tool. M. Wollman . . . . . . . . . . . . . . . . . . . . 4li6,975 �::!r�u�::·��Uid �':,1t: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457.212 ;:t��..::���.��:.'lfow.�.���.t.I�:.� •. �.��.:: : : :  �:1� 
MilL See Cider mill. Crushing and "rindlng WeaviD/li. mechanl.m for cro ••• B. Hsytock . . . . . . .  �.117 
Mor.:��I. Sell Railway motor. Water motor. ��.!l�nfl�,n��·w'l.��I�e for. C. V. Kllppert et al. . 456,959 
ti�;?.ia'ft���Je�: ��W���A.iidersoii:::::: : : : :  �r,:rli ;�l=:t�::·h�<f I,?��o:&! ... ii.;: : : : : : : : : : : : : : : : :: : : :  �:� 
Muzzle, blimket. N. Gillespie . . . . . . . . . . . . . . . . . . . . . . . .  4li7.193 Wind engine. D. Hall . . . . . . . . . . . . . . . . . . . . . . . . . 4li7,272. 4li7.273 
Nalls. machinery for making rolled wire, W. O. Windmill. H. C. Lym .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.2B4 

Tyers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4li7.237 Windmill. R. B. Sin Clair . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4lir,t68 
N!pper., pol�ce, J. B1!,kel);j . . . . . . . . . . . . . . . . . . . . . . . . . . '-'i6,936 Window .creen, O. lf. Heartwell. Jr . . . . . . . . . . . . . . . .  4li1.155 
���
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:. '::.456,007: �� ;li: ���{::;�·8&':��:r.1!: :�l��n':::::::::::: : : :  &i:� 

Ore .ampling machine. H. L. Bridgman . . . . . . . . . . . .  '57.145 Wreck Indicating device. A. F. Ward . . . . . . . . . . . . . . .  4li7.174 
Organ .well. J. Peloubet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '57.131 Wrench. See Pipe wrench. 
Oven. bake. G. A. Fi.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.191 Wrench. C. W. Cheney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.11J1 
Pantaloons hanger and stretcher. C. A. Evan.. Wrench. D. A. Kershner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.050 

4li7.189. 457.190 Wrench. S. Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.232 
Paper holder and cutter. roll. E. C. Phillip .. . . . . . . .  456,964 Yoke,ueck. �t.hall & Petit . . . . . . . . . . . . . . . . . . . . . . . .  4li7.269 
Piano pliers. J. A. Schweeter • . . ......... ......... . . .  456,966 ·Zlnc ITom zinCIferous ore •• obtalnlD/ll .ulphate of. 
�i��ws:�'tJT,;t�;';PI���Se:i'�" pin: "  . . . . . . . . . . . . . . . 457.180 Zin�o� offi��'fct:�eeis·i()bed ·j,iir.ie,;; device for 457,256 
Pipe or Cigar holder,.!il. C. Debmage . . . . . . . . . . . . . . . •  456.!MS applying, A. H. Cruse . . . . . . . . . • . . . . . . . . . • . . . . . . . .  457.305 
Pipe wrench. E. M. w atson . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.00£ 
�l�:I'i,";;!��M�.
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Po.t. See Fence post. TRADE MARKS. 
�g�at�'iri'a��::.

i
Y�l�hnn . . . . . . . . . . . . . . . . . . . . . . . . . . 456,931 Beer. C. Moerleln BrewiD/li Company . . . . . . . . . . . . . . . .  19,976 

Power by means of compressed air, apparatus for �f:"nI:r��in
:gfi:a::e

:::�aiioii8: ' Le8:iJieroi 19,900 
Po;��������j. �r��:mr:;:j:·Meie·r::::::::.: : :  �:� Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,914 
��:.:� p�::

s
B:-ii� ;�:�

ta
�" .. "r·pr.;,j8: "PrliiiiDji 4li7.132 Flafad)��il���!.o"J'.����· . .  ���:�.� . .  ���� . .  �� 19.959 

press. Screw press. Fruits or vegetables, green. dried, canned, or pre--
Pressure re�ulator, fluid, T. McNeil et al • • • • . . . . . . •  457,056 GaJ,�e�e��������e�'l���X·FreemiUi:·.·. : � : : :  i8:i: ��U� ':..':.� a��':.�e��h�'iw\',����·tfck'!: 'le�� 

4li7
.
UO Hand case and .addle b8(l8. combined. W. S. Mar-

. Milliken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .hal l .  . . . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . . . .  . .  . .  . . . .  . .  . .  . .  . . . . . .  19,973 

��ii� g�::: �: r'ill�:�;.soi:i : : : : : : : : : : : : : : : : : : : : : : :  itq3,or·I•P
lrltuou·a 

S
f
Chaltl��:fry � f't; . .  · j' . . . . . 19.991 

PrInting press. Max.on & Fenner. . . . . . . . . . . . . . . . . . .  
e
��a�';a°!?� . . . �� . .  �� . . . . . . . . �� . . . � . .  ��. ���: 19.988 

Printing pre •• delivery mechani.m, D. I. Ecker- ���i�:� bf�e
��

e.
:r.:cO�o��d ·diseas;,;.: ·biOOd 19.966 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,187 poison, scrofula, eczema, etc., J. A. Cobb . . . . . . . . ]9,981 Printing pres. feed mechanl.m, D. I. Eckerson . . . . 4li7,188 OIl or l iniment for brui.e •• chilblain •• and .lmllar Pri�ir;,.l�l·x:sj, �J���.��� . .  ��I�� 

. . 
��� 

. .  
����� 457.152 trouble •• Sabine Curatine Oil Co . . . . . . . . . . . . . . . . .  19.992 

Printing pre.ses adiustable hold f I kl Ointment. W. I. Vescellus . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.m 
rollers of. J. H. Vlvlan . . . . . . . . . . �� . . .  �� . . � ... � 457.139 Paint dl.trlbuter. for u.e In copylD/li from nature 

Printing pres.e •• jogging device for. H. F. Bow- or arI. Air Brush Manufacturing Company . . . . .  19,\l86 
er .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4li7.248 pap::;;no�::tI��. & ��

s';G;�:i::ilcanlaprt��� 
�'l'!��gj::'!l'�m';;e:uW���r for. J . L. Cox . . . . . . . . . .  4li7.255 PrlntiD/li Machine Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.965 
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r . .•. e . . p.a. r .. a.t.-. • 07 �aper. wr!'fPID/liIi � w. �h°!fCS�cO ' ' ' ' ' ' ' '  "iii itJ5. 18':= 
n d. � p:R:tiJ � 1���ch�

er
Iiea�burn. fi:':ce," iwa . Pulp screen machine, G. D. Rowell . . . . . . . . . . . . . . . . .  457 . dig tI L T G  fi Id 1 

�:::�.�e�r.'b���li:�::;�·.�����:.� .�������: �� Per�':.me�� L':,yih &, D.:1�:ih� . .  :::::::::::::::::: : : : :  1�:� 
Pump. deep well . J. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457 PolI.hing metal.w

gla ••• wood, and leather. com-

�clli.et.���Mc�:i���.�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  PoJ'g!',!'�l.?ri� toiJ!\��u':e;.y:·;.nd·Sliiili8iPur:. 19.970 
Rack. See Hat rack. Pre��:::i1?

o
b,::rrl';;l�.t��:.f�ii.8· and 'veg,;: 19.9'17 �n::;'g".!rt'�c'Lw6'io��:� 

& Schlo •• er . . . . . . . . . . .  ��.� table •• R. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.958 
Railway gate: auto'matic J. Bait:::::::::::::::: : : : :  4li7:247 PrInted and dyed fabrics. Arnold PrInt Works . . . . .  19.1IM 
Railway motor eJ ectric N C Bas.ett 451 1!r.1 Remedle. for dl.ea.e. of the .tomach and bowel •• 
Railway .Ignal: W. C. Serrell: . . . . . . . . .  : : : : : : : : : : : : : :  457: I including teetl1lng troubles, W. Woodward . . . . .  19.9'79 
�n::� :�l��h;';·. §'. =0::::::::::::::::::::.: : : :  ,j57. Re

'WNen
f
� C������ .������ �� .�.��.���:�: 19.972 

Railway • •  witch. T. K McKlnnell . . . . . . . . . . . . . . . . . . . 457 Remedy for nervous dl.ease •• Dr. Mlle. Medical 
Railway time .Ignal. J .  Wayland . . . . . . . . . . . . . . . . . . . .  4li7 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.975 
Railway track •• apparatus for oiling T. L. Ennl ... ,-,7 Remedy for the cure of catarrhal dl.eases. D. 
Railway trolley. electric. S. H. Short. . . . . . . . . . . . . . .  4li7. Evan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.96'1 
�:�. SSe"ee,w"ii.::::i. Wire reel. ���.��I��'k�rP�'j.I:�V&

S
��Jg:.���: : : : :: : :  1�:� 

Ref�gerator. C. J. Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4li7.001 Stoves. oil. Sliver & Company . . . . . . . . . . . . . . . . . . . . . . . .  19.965 
Regl.ter. See Cash regi.ter. Grain register. Tea, Formo.a oolong. Hewlett & Lee . . . . . . . . .  19.983, 19.1& 
Re';.�"�?.!'to��e Pres.ure regulator. Temperature Wh�':!�':!a r*,.l'.s��� . .  ���. ��� . .  ��� .�.�������: 19.937 
Revofvers. lock mechani.m for. A. C. Hou.ton . . . . 457 278 Tobacco anI! .n'!-II'. G. W. Gall & Ax . . . . . . . . . . .  19.989. 19.982 
Rheostn.t\ J. A . Mosher . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  457:000 ToUet. i'reparatlODs including soaP. �, and 
!lock drIi , C. quDlming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '-'i6,942 powder. L. & F. n. Wilbert . . . . . . . . . . . . . . . . . . . . .. . . 19.958 Roofing for bU lld ID/ll •• I. C. Thomp.on 456,971 Trn •• es, G. V. Hou.e. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.971 
Rule at�achIl!-ent. graduated. M. A. D8iii: .' : : : : : : : :  457.<117 Yarns. wor.ted. Milwaukee Worsted Mill .. . . . . . . . . .  19.961 S�charltlcatlOn of amylaceous matter, apparatus . .  � 

S ct,r th� j' �' A. M. Bondonneau . . . . . . . . . . . . . . . .  4.'7.104 
sa

f 
'"gn. i . rook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.299 DESIGNS. s:/1; u�g a

J
-'g0l1t. P: F. King . . . . . . . . . . . . . . . . . . . . . .  457.122 

san':! i;,��. . e�lng
i

" . . . . . . . . . . . . . . . . . . . . . . . . . .  457.:161 CsBrpet. E. G. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  20.975 
Jr 

, appara us or forming, J. J. Kinzer, poon, etc., A. F. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,9'14 
Sandpa· erlng· maci.iii.i; iil: ·ir:·Autenrtirt.ii: : : : : : : : : :  �f'� -:--.:--:-----------------
Sa.h b�ance. G. C. Gardner 456,948 456' A prmf.ed copy of the .peclficatlon and drawlng.gj' 
Sash bal .. nce S N Goldy . . . . . . . . . . . . . . . . . • "7 I any patent In the foregolD/ll ll.t or any Ipatent In print ' Sash fastener G. H .

. . . . . . . . . . . . . . . . . . . . . . . . . . . ... i •• ued .Ince 1863. will be furnished from thl. m . ) 
Sash fastener: J. C. ·�·s�n . . . . . .  · . . . . . . . . . . . . . . . . . . . 457 21} c��t.. In ordering plea.e .tate the name and

o 
n':'l�� 

�:",.!'L:iin
e�

O:. J� EA, Reilly: : : : : : : : : : : : : : : : : : : : : : : : : :  457 �road�..":.
t
*�� i'i,���

d. and remit to Munn & Co .• 361 
S Phi ' P g. . Middleton . . . . . . . . . . . . . . . . . . . . 4li7 
S:: �rB�.;g,and. F. McDonongh . . . . . . . . . . . ... . . . .  4li7 C anadian patents may now be obtained b the in- I S t' S J 

& Schuetz . . . . . . . . . . . . . . . . . . . . . . . . . .  457 ventor. for any of the invention. named In lbe fore-S�;,:�. '  See' 
�':,':J.';,� . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4li7 going Ii.t. provided they are .Imple at a cost Of NO each. 

Screw l!res J E Sh T
en. If complicated the co.t will be a llttle more For full 

SC()() L. l'  Han' en an . . . . . . . . . . . . . . . . . . . . . . . . . .  457.225 In.tructlon. addre .. Munn & (:\>" 361 Broadway New P. . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  ml;zn Yark. Other foreign pat.enta may &lao be obt&ln8d.. 

�"l)erfi.ement •• 
Inside Palle, each insertion - - , 3 cents a line 
Back Page, each insertion - - - - $1 . 0 0  a line 

wJr�� ::.?��e�'i.r�::.a;;�trcf:�o�:ltel�e,itha����ee{fn�� 
and Is .et In agate type. Engraving. may head adver
tisements at the same rate per agate line, by me88W"e
ment, as the letter 

E
ress. Advertisements must be 

!:�T� �t a:;"�"l'.!: r�e ��I';,�� ::!k .... T.iu�':
""day 

U SE ADAMANT WALL PLASTER 
It I. H a r d ,  Uen _e, a n d  A d

hesi ve. Does not check OT crack. 
It is impervious to wind. water, 
and disease Jlerms. It dries. in a few hours. It can be appl ied in 

kind weather. It is in alen .. 
granted for the 
sel l i nll. 

Addres. A D A M ANT M FG ,  CO. 309 E. C;ell esee St., 
Sl'rucll.e. N .  :i'. 

Patent Foot Power Machine 
Complete Outfits. 

Wood or Metal workers without steam 
power. can succeMR fu l ly compete with �l Jfo�� ·�'thy-G

u
·WIIl,.c"h'{ll:r

e
Y� 

latest and most improved for practical 
toIhop use. also for Industrial Schools. 
Home Training. et.c. Catalojlue free. S e n eca F a l l s  MfK. Co. 
69i> Water Street. Seneca rai l •. N. Y. 

PROPOSA LS. 

U.  ��nl��:srp:::i •• ':81�;II�t!·'�.IIty,� r� 
celved at this office. until nocn of August iil. I891. for the 
delivery of 9.(0) bbl •.• more or Ie ••• of American Hy
draulic Cement. at Bennett'. Wharf Boston Harbor. 
Mass. Attention I. Invited to the Acts of Congress ap
proved �·eb. 26, 1885, and �·eb. 23. 1l!8'l. Vol. 23. page 832. 
and Vol. lU. page 414. Statute. at Large. For tull Infor-mation appIS.

t�. MANSFIELD. Lleut. 001. of E'Il{If.neer •• 

.t��I�'?��l!o�f;'� '1.;�i-;,�e
:J

e
l�ct���i�� �d 1200 feet of � Inch Iron pipe .ewer will be received by 

James M. Lambing. Mayor of the city of Corry. Pa .• un
til 7 o'clock P. )1;. Monday. Ang. 17. 1891. For further 
�arlICular. and .peclficatlons. address the Main Sewer 
ommittee or City Clerl�l��:ar�MOND. 

t 
��w.��:���. r Commlttee. 
R. P. DAWSON. 

C. P. RoGE�{drCJerk. 
- - ---.�::-::-=----.:..---=�� PROPOSALS FOR IMPROVEDNTS IN 

MAIL-BAGS. MAIL-CATCHERS AND 
MAIL-BAG LABEL-HOLDERS, 

POST OFFICE DEPARTMENT. WASHINGTON. D. C •• 
February 28. 1891.-Sealed propo.al. from patentees or 
t
���e:a�s��,�
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gags of any kind, and in the construction of mnil-b8R8i 
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dllY. the .econd day of September. 1991. 1u proposal. 
must be in accordnnce with the specifications, whicb can 
be \ )btained from the Second Assistant P08tmasterGen. 
eral, Mail Equipment Division. 

JOHN WANAMAKER, Postmaster General 
A N E W  E D I T I O N  O F  

The ��ientifi� Amlri�'n Relerence Book 
Thl. attractive little book. of 150 page •• embraces a fo":'� v�e�o�l.�lg��t�g�t'!�:isfuM.:'�:.'if��':'i.". � l�: 

u. S. by .tate. and counties. and has the area of .quare 
mile. In each .tate and territory. with table. of the oc-
��:�
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patent. .ecure caveats. trade mark.. design patents 
a
'1ffh<;:>�o"��

h
�ntalns table. for calculating the horse 

power of steam engines, and other Information useful 
and varied. The matter crowded between the covers 
�;��'h!��g���rIg!�& =r!. be��\::,e'l.�� 
new.men or by maiL 

:atl:T.:TJ.VJ.V dJ 0 0 .  
Publisher. of  SCIENTIFIC AMERICAN, 

361 Broadwal'. New York. 

L I TT L E  H E RC U L ES D R I L L  C H U C K  1 Ha. eccentric rotating • •  elf-grlpplng jaw •• 
\���:l��f.':,·f.:::.

n
t:�

r
::ltf. 

the more powerful the lever-:t:';I.AJ!��!�'1. ��e
oft!:g:t 

C?e
wc'h� l':.

c
3:��r'fet 

dur .... 
r�' , !\' 'f O n ehltl Mfll. C h llck Cu., 

O neida, N. Y . ,  U. S, A. 

NICKEL ANODES, 
N I C K E L  SALTS, 

R O U C ES, 
C O M P O S I T I O N 

BUFFING WHEELS, 
ELECTRO & N'C�L 
PLATIWC OUTF'1' •• 

[AUGUST 1 5, 1 B9I .  
t' lmprovement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 

Important 
Ifln��

e
:'����ial Feature. greatly perfected. 

The Mo.t Durahle In A liJmment. 
Easiest Running and Most Si lent. 

All type cleaned in 10 .econd. without .oilin� the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

Send for Catalollue. 

BASE BALL. - A DESCRIPTION OF 
the IIreat national game of the United States. by an 
Engll.h Writer. J no. Newton Crane. with diagram of 
the field and 7 11 Ju8tratlons of players. Contained in SCI
E N T I F I C  AMKl<ICA " SUPPI,EM VoNT. No. fm3.  Price 
10 cent.. To be had at this omce and from aO new.· 
dealers. 
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course in high way construction For catalogue of thi. 
or Academic. Law, Medical, BibUcal. Dental or Phar
maceutica.l Department., address at once 

W.!!:!B��.'-a'r��·' IIASHVILLE, TEll. 
Fine Taps, Dies, Reamers, etc. 

. , 

�;L1GHTNING . .  
. ,  . 

Lightni n ll  and Green Rivel' !Screw P l ates. 
BoltCuttel'll. Hand and Power Drlllln/ll Machlne� Punch-

Ing Pr:r!':g:.S��Ii,:����' 
TJ��dUfo"r

e
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WILEY & RUSSELL M FG. CO. , Greenfield, Mass, 
New York Agency. 126 Liberty Street. 

LEARN WATCHMAKING, etc •• °\V'Yn:Da�M1"�?
dCock 

Write for term. and parllculars. 

E L ECTRO MOTOR. S I M PLE. HOW TO 
m.ke. By G. M. Hopkln •. -De.crlptlon of a small electro motor devl.el! and cl'n.tructeol WIth a view to as.iBtlng 
amateur. to make a motor wnich might be driven With 
advamage by a curr .. nt derived frum a battery. and 
Which would have .umclent power to operate a foot 
lathe 01: any machine requirinli{ not over one man power. With 11 figure •.  Contained In �CI ENTIFIC AME l I I CAN SUPPLEM '.NT. No. 64 1 .  Price 10 cent •• To be had at 
this ollice and from all new.dealers. 

Reversible Elevator M.otor. 

Motors and Dynamos, 
FOR ALL COMMERCIAL USES. S��\�r:,t :��J::tfcb ��)t�::f��

or 
Church Orga .... Electrical 

Appliances. 
Keystone Electric Co • •  

Uth and State Streets, ErIe, Pa. 

CUSHMAN  CH UCKS Complete line for aU 'USes .hown In new 
ll Iu.trated catalogue. free to aU. 

Cushman Chuck Co., Hartford, Conn. 

TO INVENTORS 
�ND MANU FACTURERS 

SIXTIETH GBA.ND NA.TIOl'lA.L EXHIBITION 
OF THE 

Amerioan Institute of the City of New York. 
Will open September 30 and clo.e November 28. 1891. 
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other Information. addre •• CHARLES WAGER HULL. 
��'1r��IWe'':��k�hy�

merlcan In.tltnte. 113 West 

FOR SAI.E, 
Wo;o":::�:U-��.°'h:r.l'.!t}o�!Tt'!c��� ug�.el:�':,� 
without the use of nails. �hlY endorsed by those 
Ih81:;L\�::g.!:'t'Wilv�� lex..!.culars addre .. MA YOW 

EXPERT lionEL  II A Kl l a .  Est��hed 
PETER SEYL. tJroP. �I��el Work •• ChIC84<O III. 179 Madi.on St. Write for catalOlllle of Model Supplies. 
Marinor & HOSkins, Assayers & Chemists 

WATER for Boiler Purpo.e. analyzed. 
ALLOYS, their compo.ltlon determined. 
ORES, all kinds a •• ayed. 
A N Y T H ING, the compo.ltlon of which 

It may be de.irable to know. 
S '  S. C lark Street. (Top Floor,) C h i cago 

The Sebastian-May Co . ... Improved Screw Cutting 

�:=e�LAT:EES 
:::d1 ��;�r:i:i�,uC::d D1!!:aR�:; Outfits. Lathes on trial. c .. ts
IOR'ues mailed on application. 163 to 1 6' H i alI l an d  Ave.,  

i>i 1 ) ) N E V .  0" 10.  

Sto re d  E n  e rgy 
A'fICU M U LATO'RS for Elec.lriC J.12 h t lD� lllld 

U , Street Car Propu lSIon. 
THE ACCUMU LATOR COM P A N Y ,  

2:U Carter S t  .. Phllu" Pa. 

© 1891 SCIENTIFIC AMERICAN, INC.



$titnfifi t �tutrj,an. 
Langbei n 's New and Splendid Book on the 

Electro·Deposition of Metals. 

J U ST R E ADY. 
A COMPLETE TREATISE 

ON THE 

Eloctro-DoDositioll of Motals. 
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ltam T. Brannt, editor of the U Techno-Chemical Receipt 
Book." Il lustrated bv 125 Engravin�B. In one volume, 8V� :J��Por�;;.

e
i(; �nv �dd;es8 in ii.£ ·ibOTid. ' . $4.00. 

Ab�U"act of Contents. 

EVERY USER OF IIlACIIINERl 
SHOULD LEARN to Use loose Pulleys. 
I n rOrmatlon on this sub

given in our " Catalogu(' 
" Sent free to any address 

VAN DUm & TIFT, Cincinnati, Ohio . 
_MItH rIOl'o"' THI8 PAPER. _ 

I PNEUMATIC BELL OUTFIT 
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R 1. rut up your own Call Bell. Nothing to get out of order. 

.LL • .rt.. • �en� for Circular. W. B. BEACH, Electric snd Pneu-
N��IsJ����n:?¢trCI�¢:�1·. M�etfs� Ih . 

�t� matlC Supplies, 132 Fulton Street, New York City. 
tnclty i Electro-lIajlnetisffi i Induction i Chemical ---------- ---
Actions of the Electrical Current-Electrolysis. STEEL TYPE FOR TYP EWRITE RS III. SOURCES OF CURRENT. CHAPTER III. 
GALVANIC ELEMEKTS ; THERMO-PILES ; MAGNETO .. 
AND DYNAMO-ELECTRIC MACHINES. 

IV. PRACTICAL PART. CHAPTER I V. ARRANGE
MENT OF F.LECTRO-PLATING ESTABLISHMENTS IN 
GENERAL ; ELECTRO-PLATING ARRA�GEMENT8 IN 
PARTICULAR. V. TREATMENT OF THE METALLIC 
ARTICLES. (a) MecbanicaJ 'rreatment i (b) Chemical 
Treatment. VI. PROCESSES OF ELECTRO-DEPOSITION ' 
REDUCTION OF METALS WITHOUT A BATTERY (Ele� 
tro-Dep08ition by Contact) .  VII. DEPOSITION OF 
NICKEL AND COBALT. 1. Nickeling ; 2. CobaltIng. 
VIII. DEPOSITION OF COPPER, BRASS A>\D BRONZE. 
1;J.

O
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GoLD. XI. DEPOSITION OF PLATINUM AND PALLA_ 

StenCIls. Steel Stamps. Rub r and 
Metal 1'ypt': 'Vheels. Dies. etc. 

Ill od," .  a n d  Rxpf· ]' i m f" l Itnl  \Vo .. k 
Small Machinery, N()vellie�,  ete . . lIlan

ufRctured by spec ia l contract. New York Stenc i l Wks., 100 N assa" St., N .V 

, ::;, -; ;·T I GHT&S LACK BARRELMACH IN[D 
_ h I " �  _ u A S P( C I A LT Y G'..r� '\ 
_..2: ==� J O H N  G R E E N WO O D  & C O R O C H ESTER N Y  

���iU�. Di�¥�Yl�:o�iT]�t;tb�U!FljN, iI���:����� 
IRON. 1. ,DepOSition of Tin ; ,2., Deposition of Zinc ; INST RUME NTS FOR 3 .  DepOSItIOn of Lead ; 4. DepoSItIOn of Iron (Steeling). 
XIII. DEPOSITION OF ANTIMONY, ARSENIC AND 

D R A W I N G  

:lX�J:n���·3. ID�;��t�g
n 
o�

f !rJ�"t�fJ�.2. Ff�?8b��� 
v A.N�PLASTY (Reproduction). 1. GalvanopJastic De
�sltlOn in the Cell Apparatus ; 2. Galvanoplastic 
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Curves. By Prof. C. W. MacCord, Sc.D. Description 
of an instrument for drawing the polar barmonic. 
With 3 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 796. Price 10 cents. To be had at 
this office and from all newsdealers. 

THE ()YCLOPlEDI! OF THE IIIANUFACTfRES 

ANI) PRODUCTS OF THE UNITED STATES. 
SHOP. XVIII. CHEMICAL PRODUCTS USE]) IN THE 
ELECTRO-PLATING ART. XIX. USEFUL TABLES (T�e Seeger & Guernsey Co., 7 Bowling Green, N. Y.) 
INDEX. 

. rel(lsters the best manufaC<llrers, quality and price 
JT 7'''' above or any of our Boo"" sent by mail free of . jomtly conSIdered, of 50,001 artIcles manufactured In the 

postage, at the �UbHcation prices, to any address·in the 'world. ·1 U.:...-n_It_e:...d_S.:.t_a_t_e_s. ___________ . C�1/�nh; 'fm����f'&i;t u.:lIf ��;:,��·agl't7.� "'T1<: S CIJ .S, STEEL NAME STAMPS, !'iTEEI. 
UJ.ustrat.wns, wiU be sent free of postage· to an'll one in any Figures, A Iphabets, Burning 
PQ,rt of the world who 1vill furnish his addre88. Rrands, and ] .. Og Ha.mmers, 

S�ti��r ��i:s, a;ga p�f�r§��,c�:::t'0g;:: g{he��;l;/t'ol��t �r����
n:nIJ

i��'a��H88 Si"ns, l)our 

t'" ",/WI. cov"ing "'ery branch of Science applied to th,. BELLO W S  & KONIGSLOW. 

thet��g��' {;� �3zfJ��'1���o�;a�l� hfl g;td;J:ss�ny part of Steel N ame St&mpe, I-J6, 3-32, 1-8, �f����:;���t�;. Cleveland, O. 

$ 1 O .Q O to $5 0.00 �E����::f& �le8�. llIR/i:W Lall tern li' Ilnd Vie,vH of popular subJects. Ca�alo"'l1e� on application. Part 1 Optical , 2 )Olat hematlc�l,. � M,e�eoroJol.!"ical, 4 Ma�dc ] .anterns, etf'. I . .  M A N A I'i I'i E, �� Madison Stre e t .  Chicngo, I I I .  

CK & ORE BREAKER 
Cepaeity u p  to 200 tona per hour. 

Has produced more ballast, road 
metal , and broken more ore than 
all other Breake s combined .. 

Builders of HiJlh Grade M illing 
Machinery. 

Send for Catalogues. 
C A T E S  I R ON WOR KS, 

,:)0 c �o. C l i n ton � t . ,  ChicaR"o 
215 Franklin St .. Boston. Mass. 

CmJ P R � S S E D  A I R  PRODUCTION.-
A l ecture delivered tn the Sibley Corlege Course by 
Wm. I .. .  Saunders. C.R. An elaborate paper on the 
theory of compression and the practical production of 
compressed air. with a description of the various fonns 
of compressors. I l lustrated witb 18 flgureB. Contained 
in SC1 ENTH']C AMERICAN SUPPLEMENT. No. 799. 
Price 10 cents. To be had at this office and from al l 
newsdealers. ----------------------

P E LTO N W A T E R  MOTO R .  
Unequaled for all Ullht runninll ma-�����. �a
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water required by any other. Evidence 
of unquestioned superiority afford
ed on application. � Send for 
Circular. Address, 

: ,:::-.:cw""L ,- Fnndeco, Cal . ,  or '1358 
DWl'au'g" ... ""ny &  Weat Std., N. Y.  

V O LNEY W. M ASON & CO., 
rRICTION PULLEYS CLUTCHES ann ELEVATORS 

PItO V I I' B I U : B. It. I .  

H E N R Y  CA R E Y  B A I R D  &. CO., -:--------------------------------P U RE TEM PERED COPP E R· T H E  S AF E ST M O ST DU RASLE & EC O N O M I C A L  METAL EV ER OFFERED FOR VA· R I O U s  M E C H A N I C A L  U S E S  H I G H E ST A NT I - F R I CT I O N A L  Q UAlITI ES. IN01SPENS ll 
BlE FOR. El£GTRIGAL W O R K  EU R E K A  TEMPERE[i C O PPER CO. NORTH EAST. PA.. 

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
8 1 0  Wal u u t  St., Philadelphia, Pa., U. S. A. 

Perfect Newspaper Fi le 
The Koch Patent File, for preservlnll New�papers Mag-
�1�:
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CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be supplied for the low price of '1.50 by mail, or $1.25 at the 
office of this paper. Heavy board slde�j inscription 
.. SCIENTU'IC AMERICAN " in gilt; Necessary for 

S C H OOL O F  EN C I N EERINC Courses i n  Civ i l .  Me-
• ���I���

l
i'll g ��e;itJ���� 

O H I O  STATE U N I V ER SITY, *!i�;.����r)[�iJh���� 
COLUMBUS, OHI:O. course in mining. Catalogues sent on application. 
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PA YOUR --- The value of the SCIENTIFIC AMERICAN 88 an adver- P i t tsbu r gh, Pa .. 

ROOFS tt8in� medium cannot be overestimated. Its circUlation Manufacturers of everything needed for 
Is many times greater than that of any similar journal .a.�T:J;:: I!iI X .A 1'Ir  "11V:JiJLL& I N T WITll 1 now published. It goes into all the States and 'l'errlto- for e i t her Gas, Oi l ,  Water, or M ineral 

D I XO N 'S S I LICA O R A P H I T E PA I N T I rie8, and is read In all the principal libraries and reading �,���':;.!��i:�;nii��"T���t't��: 
Water wiU run from itpnre and clean. Itcoversdonble ! rooms of the world. A business man wants something l ! l.ustrated ?a!,alo5{ue, price 

the 8urface of any other paint, and wlll la.tfo'UT or fi". more than to Bee bis advertisement In a. printed neWB- lists and dl�count sheets =�r��1o:����� cs:��!!��aCb.
i
,
r1�;:�;kCi�;����� paper. He wants circulation. This be has when be ad-

. on req uest. 

vertises in the SCIENTIFIC AMERICAN. And do not let SEWING MACHINE MOTOR FOR AM A-
teurs.-By C. D. Parkhurst. Description of a very sim
ple and effective motor, wfth laminlHed armature, of 
sufficient power to actuate a sewing machine. Wit.h 11 
engraving'S. Contained in SCl .E :\"TU'lC AloI J<:HWA "  
S l l l' l'LEME"T, No. 7 ;} 9 .  Price 1 0  cents. To b e  bad at 
this office and from all newsdealers. 
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Experimental Science 
B Y  

Geo. M. Hopkins. 
1 n t e re s t i  n g  Experi

ments in Every Branch �� �?J;�f:' a��
s
1f��\��� 

A pparatu8. m u c h of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branche�. Mag-net,.. 
ism, Heat. Li"ht. Photo
graphy, Microscopy, Op
tical Il lUSIOns. Mechan
i cs, etc. A world of Valu .. 
a b I e Information. A 
Source of R a t i o n a l  
Amu�ement. A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS. 

P R I CE, by mnl l ,  po.tpnid, • - - $4.00. 
M U N N  & CO., Publishers, 

«)ffice of 'lIRE SCIENTIFIC AMERICAN, 
361 Broadwav, New Yorko 

T H E  WORLD A N D  OLEN CAM ERA. 
P" iee $l . tlO. Ih 1l1 n i l , $ 1 . 1 ;) . 

lllustrated and described In the 
SCI. AM . .  Julr 4, 1891. Makes pic
tures 21,(,x2� !D. With each camera 
is  Included a complete set of cheml-
r��ct��!%Vu�&��:�s

s
p����,fh��:� 

lLge card mount�, 1 printing frame, 2 japanned trays, etc. A complete 
instruction book with each camera 

IYes, BlakeSlee & W lJlIams GO. , ��!, ��/�d�i:�: 
DEAF��,!�· ,!,;H,E,�R!t!',�!!n.�g�.�,� 
only by F.HlSCO�:ij�3 ���:;:��y.h"·:iJ�rf�;=�f:i�r���FREE 

Scientifi c B� Cata l ogue 
REC �: N 'I' L V  P (J 8 L I I'i H E D .  

Our new catal (J� ue c I J fl l ai l i i nl! uve r  IOU page�, inc l ud
Inll .works on more than tUty d inerent 8ulJjects. 'V i l l  be 
mai led t ree to any add ress on appl ication. 

J.U UNN &; C U . ,  PUbl ishers 8cientitlc American. 

_________ :_i_6.::1-.::.U_roadwny. !S ew \'ork . 

STEVI;NS PA TENT F J R llI JOINT 

H E RMA PH RODITE CALIPERS 
No.  56 E .  Price List.-Sent by mail. 

3 Inch . . . . . $0.3;) / 6  inch . . . .  ,$0.65 1 10 inch . . . . . $0.85 t :: : .::
.
: g:� 8 .. . . . . .  0.75 12 . .  .. . .  ' 1 .00 

Ideal and J.Jeader Spring Divider� and Cali
pers, Ideal Surface Gau�e:,;1, Depth Gauges. and 
b""ine Machin ist.!" ']'ools. iT lI11lstrated catnZogue free to all. 
J .  S'I'EVE!s " .,\ H M" &; TOOL CO.,  
P. O. Box 2tiO, Chicopee �'alJs, Mass. 

PATENT STEAM- PIPE CASING 
-«'OH.

Unde rgru u n d  SlealD Pipe. 

A, WYCKOFF & SO N I  
1 1  ti l<:aMt Ch elllulH' Place, Two staves removed to abo ... IIDiDg b.etwMD iusido and outside .taves. � L ttl I ItA . N. Y. 

c x... .A..��·s 
Ventilating and Drying 

F A N S. 
I�ight Running. A d  j u 8 t 8 b 1 e 

Blades. Self-O i l i ng Rearings. 
24-p�ge (:atalo�ue free. 

Also Hubber Press }tol ls for 'Vool 
and Yarn \Vashing and 

Uyeing Machines. 
(> 110. P. C L A R !\. ,  llln n n f. 

\Vind.or J.ock •• C t .  

T H E  PENNA . D I A M O N D  D R I LL & M FG .  CO. 
BIR D S B O R O .  PA .. Builders of High Class 
Steam Engines. Diamond Drills, Power and Haud 
Cranes, and General Machinery. 

the advertising agent Influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se
lecting a list of publications In which you decide it Is for 
your interest to advertise. This Is frequently done for 
the reason that the �ent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC Al\oIERIC.AN. 

For rates Bee top of first column of this page, or ad-
dress M U N N  &; C O . ,  Publish ers, 

J AME�N�t�s�la��!��E�HEELS OTTO GAS ENGINES 
J" .A..:tv£ES LEFF..EL &; co. 33, 000 SOLD. 

RJ!!i!ST��N��� IN THE WORLD. 
...-Speed, Comfort and Safety. 

AGENTS WANTED. 
Large Illustrated Catalogue seftt Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
eTA:M:FORD, CONN. 

G E N E R A L �"U E X P E R I M E NTAL M ACH INE  W O R K . BEST FAC l U T I E S  I N  C H I C A G O  
N ATIONAL MACH I N E  WORKS 3S  So CANAL ST CHICAGO I I I  

INVENTIONS PRACTICALLY DEVRLOPF.D 
�h��

n
�

s
ort

a
�\

e
';:ll �f����' :iIl'.'£lW�'M'

a
�
an

g, n.'lb�t 151-153 Cedar Street. near West street, New York. ' 

B A R N E S '  
New Friction Disk Drill. 

FO R L IGHT W O R K. 
Has these Oreat A dvantag." 

The speed can be inst&Dt1r cba.nged from 0 to 1600 :�beu���� � a:��:���
ts
�:al��:tr�l!t� 

ImaUest or largest drills within ita range-a won
derful economy iD time and great sann.. in driB 
breakace. Send for catalogue. W. F. " JNO. BARNES CO., Ruby St. ,  Rockford, Ill, 

361 Broadway, New York. 
FARLO ST., SPRINGFIELD, O H I O. Engi nes and Pumps Combined.  

l i On Liberty S t reet New York City. DEFIANCE MACHINE  WORKS. 
BUILDERS OF 
H U B ,  

SPO K E ,  
W H E E L ,  

WAO O N  
AND 

Carriage 
M ach i nery, 

DEf iANCE, 
N o .  0, HUB TURNINC LATHE. Ohio. U .  8 .  A. 

GAS EOUS ILLUMIN f� NTS -A V AL-
uable and elaborate pa.per on the manufacture of ga.s, 
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TIFIC AMERICA� SUPPI.EMENTS, Nos. '9�, 7 9 3 ,  
7 9 4 ,  and 793 .  Price 10 cents each, or 40 cents for the 
series. To be had at this office and from all newsdealers. 

" STAN DARD " EM':�lE L  D R ESSE R 
for and Sharpening Emery Wheels. 

witb extra cutter r-.oo. without handle ISo ceDU eaob 
Cutters supplied to fit any m.ake of handle. It you do 
not wish to buy complete tool, send 000. with name of 
the make of handle you have, and we will send cutter to 
fit. s��k"i'UWDtiTOA�08t� a�le��r�::'d�thiO. 
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THE P REMIER CAMERA 

IS TH E B E ST I N  M A RKET. 
Simple of Manipulation.  

Plates or  Fi lms are used. 
The Sh utter I s  always set. 
PR I C E  $1 8 . 00. 

Send for Catalogue and copy o f  Modern Photography. 
W E  M A K E  A L L  K I N DS O F  CA M E RAS. 

ROCHESTER OPTICAL COMPANY, 
14. S. Water St., ROCHESTER, N. Y. 

ICE and REFRIGERATING MAOHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & I ron Exchange, N ew York. 

After bei ng on t he M a rket Five Yea rs 
The " AC M E " Sti l i  Leads ' 

Sizes One. Two. Three. and },�our Horse Power. Arranf,!"ed for either NATUltAL GAB 
or Kerosene on fire, as ordered. No extra in�urance required on account of the oil fire. 

Send for catalogue giving fuB particulars and prices. 

ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N, Y. 

For C O il L  G A S  
or r. ,\ S O L I N F- .  

SCH LEICH ER ,  SCH U M M  & CO, 

EVERY H O USEK E E P E R  N EEDS 
T H E  P E R F E C T I O N  F L O U R  B I N .  

..A HOUSEHOLD NECESSITY. 
h o nH�  (' tHt lplete without i f .  �iJn-
10 U !"i l' .  "l\ evf")' ""'en l'M 01l t .  Made !��i�1�8ci:ikB c�:�

v
i����\��g,��!l 

es sack 01' barrel, sifter, pan, and 
\\' i l l  luq·· fH I" i h".· ) f in a short 
saving waste, time, and labor. 

dust, vermin, etc. Preserves 
mould and mustiness. Enough 
sifted in one minute. It pleases 
Satisfaction guarallteed. Sent ?'k{r�':::Pt3 
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g r u t 8  " n U l  ed. CirculaJ· free. 
SHERMaN ,  TANGENBERG & CO., 

27 &. 29 W .  LAKE ST., C H I CACO. 
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A Groat Advortisill[ Modimll. 
The A rch itects and Builders Edition 

of the Scientific American. 
(Estahllsued 1885.) 

This superb architectural work has by far · the largest 
circulation of any .periodical of Its class. It goes di� 
rect]y int.o tIle hands oj (,IUJse tvho lla1)e t he ordering oj ti lt'  
(}Teat bulk oj B uilding ]'[a terials and Appliance::;, namely . 
the Architects, Builders, Constructing and Sanitary 
Engineers, Contractors, and House Owners. 

The Building Edition of the SCIENTn'IC AMERICAN 
fs unquestionabl:y the very best advertising medium for 
manufacturers and dealers in Bui ldinll Materials, Car
penters' Tools, Woodworking Machinery, Heating. Ven
tllatinl', Plumbin" and Samtary Appliances, Rootin", 
Architectural Wood and Metal Work, Bui lders' Hard
ware, Doors, Sash, Blinds, Paints, and in fact al l goods 
which enter Into or are used in the construction and 
mamtenance of Buildings or works of any kind. 

The rates for advertiSing are moderate. }I'or terms 
addre88 MUNN & CO., Publishers. 361 Broadway, N. Y. 
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I n�ide P a � H· .  each i n Slf" r t i o n  .. ..  7'5 c p u t ",  a l i n e  
B a c k  P n tH' ,  (' n e h  I n !oOp r l i o ll . .. - - $ 1 . 0 0  a l i n e  
The above are charges per  aaate l ine- about eight 

words per l ine. This notice shows the width of the l ine, 
and is set in agate type. ��n/!raving8 may head adver
tisements at the same rate per agate l i ne. by measure
ment, us the letter press. Advertisements must be 
received at Publication Office as early as 'l'hursday 
morning' to appear in the fol lowing week's issue. 

OVERMAN WHEEL CO. , MAKERS, 
C H I C O P E E  FALLS . M A S S . 

BOSTON. WAS H I N GTON.  O E N V E R .  SAN FRANCISCO. 

A. G .  S PAlD IN9  & BROS . ,  SPECIAL AGTs. 
CHICAGO. N EW YORK. PHILADELPH IA. 

H1N G l R S  I NO  C OU P l i N G S  
COMPLETE STOCK OF 

Double Brace, Self-Oiling, Adjusta
ble Ball and Socket Hangers, 

Pillow Blocks, Post 
Hangers, Etc. 

E�i:on Patent �om�re::ion �ou�ling. 
EDISON GENERAL ELEOT iHO 00" 

S (; H E N EC'J'A D Y, N . Y .  
'�----

RADII OF CU RVATl'RE GE01I E T RI-
cally Determlned.-A paper by Prof. C. \V. MacCord, 
�c.i> . •  giving .direc�jons for drawing he1iees. "rith 2 figures. Contal fled In Sl ' lE \"T IF IC  AMEHH'A� SU I 'PLJi;MEKT, No. ,. ;J 2 .  Price 10 cents. �l'o be had at this office and from all newsdealers. 

Plain or Porcelain Lined� 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS - S AVERY CO .. 
S: Front &, Reed � tr�etR. Philadel phia. Pa. 

H U D S O N ' S  GA RDEN 

H ose M e n d er. 
So si tnp l e  n c h i l d can use it. 

JVrite for descriptive circular. 
One box containing 6 Tubes, � 

Bands, 1 pair Pliers, 
post-paid, $ 1 .00. 
Extra parts sold 
s e p a r a t e ly. All 
dealers keep them. 
Agents ,,'anted. 
CHAS. E. HU DSON. 
Leominster. Mass.. 

----------------
COLORI XG M ATTERS : THE QUA N-
t i t atiye estimation of. by m�ans of their absorption 
�pectra. By 'l'. L. Patterson, F.I.C . •  F.C.S. 'Vith 4 figures .. 
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all newsdealers. 

QUARTZ FIB E R S . -BY PROF. C. VER-
non Boys. Description of the author's method of draw
ing out quartz into a fiber, which. in the measurement 
of extremely minute forces, permits of obtaining a 
greater degree of delicacy than is possible with the ex
isting torsion threads. Appl ication of the fibers to the 
author's radio-micrometer for measuring radiant heat 
from such a th ing as a candle, a fire , the sun, etc. Con
tainell in SCI EXTI FIC A)J EHIC'AN 8UPPLE"IE�T, No. 
' 9 6 .  Price 10 cents. 'ro be had at this office and from 
all newsdealers. ALL�LE: CASn.NGS FROM �ECIAL eRNS 
� "'-= J\ C AND FINE GRAY IRON I'.LSO ST E E L  

D F INE TINNING J��A1T� S. FIN I SHING . NN .J THOMP\LEHIGH AVE If< M,1ERICAN 5T PHllA 
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, , " 'AMERICA". continue to examine improve-

ments. and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had fortll-.ti'l'f' waTS' 
c.l"llt"rir w'c. ano now have IWf'q l/il led .facilit ies for the 
preparation of Patent Drawings. SpeCifications, and the 
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& Co. also attend to the preparation of Caveats, Copy
rights for BOOE, Labels. Reissues. Assignment.s, and 
Reports on Infringements of Patents. All business in
trusted to them is done with speCial care and prompt
ness, on very reasonable terms. 
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Patents, etc. 
,"Ve also send, frff oj dW"I'Uf, a Synopsis of Foreign Pa

tent Laws, sbowing the cost and method of securing 
Patents in all the principal countries ot the world. 

lll U N N  & C O . ,  S o l icitors o f  PatentM.  

3 6 1  Broadway, N ew Y o r k .  

BRANCH OFFICES.-No. 622 and 624 F Street, Pa
ciUc Bui lding, near 7th Street, Washington, D. C. 

J,itutifi c �tutfitau. 
$ 8 5 \..o�e" Dia�o!!� Safety $ 8 5 I � _____ � 
Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Bait Bearings to all Run-

uing Parts, including Pedals. �uspension baddle. �'inest material THt AMtRI�AV BEt� TELEPH�NB ��I money can buy. lfi nished in enawel aud nickel. 
StriCtly h i g h  g ra.d e i n  every particular.  N o  better machine made at any price.  

Bicycle Catalog ue Fref. ,send si.c ccnts in st,amps f o r  o u r  lOO-page Lllustra,ted catalogue 
oj Guns. H iJf,e�, Ht:l' u l l' a�, Spurlinl) Goods uJ all k-i"lid�. etc. 

J O H N  P. LOVELL ARMS CO. , 1 47 WaShington Street, BOSTO N ,  MASS. 

P OW E R  A P P A R A T U S, FOR EVERY VARIETY OF MEOHANIOAL WORK, 

95 M I LK ST . ,  BOST O N ,  MASS.  

SAFE, SURE, RELIABLE. 

ThiS Company owns the Letters Patellt 

granted to Alexander Graham Bell, March 

7th, 1876, No. 174, 461), and Janu ary 30th. 

1877. No. 1 86, 787. 

EST I M A T ES F U R N I S H E D .  � K\ D  l<OR CATA LOGUES. The transmission of Speech by all known 

forws of Electric Speakin g  Telephones in
fri n ges the right secured to this Company 

by the above patents. and renders each 
indi vidual user of telephones not furnish

ed by it or its l i censees responsible for such 

un l a w f u l  u�e. and all the consequencel!l 

thereof, and liable to suit thE:'refor. 

T H O M SO N -H O U S T O N  M O T O R  CO. , 

620 ATLANTIC AVENUE, BOSTO N ,  M ASS. 

The 
Remington 
Standard 

GEAR CUTTING 
L e l a n d ,  Fau l conCl' & N O I·t OIl C o . , D c t l'o i t , ltI i c h  

lfEW YOBlL 

W O  R K I  N O  M O D E LS :r;),"�:J:';'�::I:: I Type w rite r 
or wood. made to order by MASO� & RAUCH . successors 
to J. �'. Werner. 47 &; 49 Centre Street. New York. 
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.l E R I E  P A . ·  

T :E: E  

ESTA H 1 , I S lI E Il 1 84 6 .  
The M ost Popular Scientific Paper i n  the World 

Only �3.00 a Y e ar, I n c l u d i n g- Postage. 
'V e e k l y-52 N u mbers a Y e ar. 

T h i s  '-"'i cl c l y  c i t'cll l a t e d  and splendidly illustrated 
presents t1le practwal results achieved by the best in .. I paper is published weekly. Every number contains six-

ventive and �echani�al ski l l ,  �ided by,c�p'i��l and I te�l� pages of useful information and a large number of 
the ��f��k

el��l
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EE:-J: orunnal e�graving� of �ew inventions and discoveries, 
BIJ.�ANDARn W Rl'I'ING-MACHIN�J O ff  'I'HE \V OltLD r�presentlng Engmeermg 'Vorks. Steam l\Iachinery. 

I S EXD !·'OR ILLUSTHATED CATA I,OGUE. N ew Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, lmectricity, Telegraphy, Photography, Archi-TVyckojf. Sea1nanS & Renedict, tecture, Agriculture, Horticulture, Natural History. 

321 BUOADWA Y, NEW YOHK. etc. Complete list of patents each week. 
Tel'lnS of �nbS(�I"ipti on .-One copy of the SCIEN

SIEM ENS' + CABLES. TIFIC AMEH.ICAN will be sent for one ycnr-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico. on receipt of thl" e e  d o l l a r s  by the 
publishers ; six months, $1.50 ; three months, $1.00. 

S U B M A R I N E , 
U N D E R C R O U N D , 

C l n bs.-Specia] rates for several names. and to Post 
T E L  E C R A P H ,  iI1asters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. l\Ioney carefully placed inside 
of envelopes, securely Henletl. und cOl'1'ectly uddres8ed. 
seldom goes astray, but is at the sender's risk. Address 
all lettera and make all orders, drafts, etc., payable to 

Address, 

I N T E R I O R ,  
T E L E P H O N E , 

E L E C T. R I C  L I C H T .  
+ + 

Manufactured under authority of 
SIEIlIENS & HAI, S R E  by T I l E  E H I  .. O:S (; E X  .. :U,A L I n,E C T It I C  C O .  

at  their � C II E :S EC T A ]) Y  'V () !t K S .  
Estimates furnished on application. 

Cable and Wire Department, Edison General Electric Company, 
E ]) I S () ;II B IJ I LDING, B r o a d  S t . ,  N E W  Y O R li .  

INVENTORS THE BOS'rWICK & BUltGESS MFG. CO., Norwalk. 0., invite correspondence with t.hose 
having new articles of M �H.lrr (toys, aov. speciult.i.es or �'I ' A PLI�� (;,( ) O 1 ) :O; )  to sell ,  make on 
royalty or under contract ; those principally of wood preferred. SPLENDID F ACILI'1'1ES. 

HARRISON CONVEYOR ! 
Ha!'Sfing Grain, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,&'c. 
���:1i��. 1  BORDEN, SELLECK & CO" �Ma��M;'rsJ Chicago, ilL 

---- �---
T H E  H ORSE'S HOOF. --B Y D R. WIL-
Jiam�on Dryden. A very valuable paper On the treat
meut of the harRe's hoof, and how to overc( )me defects. 
Contained in SCI I':"!\""TIFIC AM I-:RICA� � ( · l·PI, KMEXT. 
No. 7 5 6. Price 10 cents. To be had at thiS ollice and 
from all newsdealers. 

NEW KODAKS 
" You press the buttOIl, 

we do tIle rest." 
.'1e1,pn New 

Styles and 
Sizes 

ALL LO .... DED WITH 
Tl'anl'ptl l'ent 

Film s. 

JU U N N  & (; 0 . ,  3 6 1 llrondway, New Y ork. 
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�dtufffit �mtritntt �uppttmtttt 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing s ixteen large pages full of en
gravings, many of which are taken from foreign papers. 
and accompanied with translated descriptions. '.raJ<.: 
SCIENTIFIC AMERICAN SUPPLEMENT is published week
ly, and includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy. Natural 
History, Geography, Archreology, Astronomy Cheml� 
try, ElectriCity, Light, Heat, Mechanical Engineering: 
Steam and Railway Engineer.ing. lUning, Ship Building, 
Marine Engineering, Photography I Technology. Manu
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, :Medicine, 
etc. A vast amount of fresh and valuable information 
outainahle in no other publication. 

The most i-mportant Engineering Tror1ts, Me\.�hanisms, 
and .l\Iancfactures at home and abroad are illustrated 
and de�wribed in the SUPPLEMENT. 

Price for the SUPPLE)'IENT for the United States and 
Canada, $5.00 a year i or one copy of the SCIESTU'IC A.M
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check. 

llI U N N  &; C O . ,  361 Bro adway , New York, 

Publishers SCIENTIFIC AMERICAN. 
---0---

�uilding <tditittu. 
AY��T""H E Motor of 19th Century 

Can be used A ny Place, to do A ny 
lJYork. and by An1/ One. No BoIl-

THE EASTM AN J)CIOI�UPLAlf�'�!l 'l" I". " . l' I Sen d for Ca t a loQlle. � .f.4 oJ � .  J.l" 'I�HE SCIENTIFIC AMERICAN A R C H I T E C T S' AYD ��l;�!��� er ! No Fire ! No Steam ! No 
A shes ! No Gaug-es ! �o .�;nl!i-
neer ! A perfectly safe :\t otor 
for all places aHd purposes. Cost 

'ill- oj ope-rat-ion aboll t one cent an 

�L"'?'=="",:=�'::::s ��.
ur
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Ecunomy. Uellabtt tty, CHARTER GAS E N G I N E  CO, 8implldty, Sufety. P. O.  Box 14-8, �terl illg, 1 1 1 .  

T R A N S MISSION O F  POWER BY COM-
pressed Air .--A valuable and interesting review of the 
present st.atus of the problem of ei'otabl i�hing compressed 
air plants for furnishing motive power to consumers. 
Contained ill  SCIENTIF IC  A1.H: It I CAX 8U PPL Vl\U; ;\"T, 
No. 7 6 � .  l)ri�e 10 cents , Tu I.w had at this office and 
f..!.oJ����:';de��� _____ ________ _ 

THE CRYOLI T I<�  M I N E  OF GRE E N-
BUILDERS' EDITION is issued monthly. $2.50 a year. 

land.-A deSCrIptIOn of the only known cryolite deposit Single copies, 25 cents. l:i'o�ty large quarto pages, �quaJ 
in the wOIld. ApplICatIOn of the .mineral to the soda to about two hundred ordmary book pages : forullng a 
and aluminum mdustrips. Contamed III SCIl<.:.sTIFIC  large and splendid ]..!agazine of Arcbitecture ricbly 

PrIce 10 cents. lJ.'o i adorned with elegant plates in colors, and with other fine =;;;;;;;;;;;;;;;;;;;;;;;;;;;;;Iiiii�;;;;;;;- engravings ; illustrating the most interesting" examples 
• of modern architectural construction and allied subjects. 

A· special feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences, city and country, including those of very mOd
erate cost as well as the more expensive. Drawings in 
perspective and in color are gIven, together with full 
Plans, Specifications. Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnitlcent work 
have won for it the Largest C i rc u 1 a l i o n  of any 
Architectural publication in the world. Sold by an news
dealer.. $2.50 a year. RemIt to 

llI U ;II N & C O . ,  Publish ers, 

361 Broadway, N ew York. 

NO SKILLED ENGINEER. NICKEL-IN-T H E-SLOT M A C H INES. 
By W. L. Augbimbaug-h. An interesting description of 
the various coin-controlled apparatus now so common in T he S h i p m a n A uto m at i c  Stea m E ngi n e 

STAT I O N A R Y  A N D  M A R I N E .  
Pet ro l e lllD, K e rosene O i l ,  ultd N at u ra l  Gas Fuel. 

1 .  2,  4,  6, � and S Horl!je lJower, 8ingle .  
S a n d �2 H o rse P u wt!r. Compound 

£i'or Elevati o� Water, Creameries, and al l Mdnufacturin/ot Purposes. 
S H I P M A N  E N Q I N E  CO. 2 1 0  S u m m e r . - St B OSTO N .  
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AMERICAN SUPPLEMENT, No. 1 9 ,. .  Price 10 cents. 
'1'0 be had at this uffice and t'rom all newsdealers. 

PRINTING INKS 
The SCIENTIFIC AMt:RICAN i s  printed with CHAS. ENEU JOHNSON & CO.'S INK. Tenth and Lomb .. rd SU., Philadelphia, and 47 Ro.e St.,op". Dnane, New York 
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