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THE JETTIES A T GALVESTON 

HARBOR. 

B Y  WALFRED WILSON. 

There are four places on the 
Gulf  coast of Texas that have 
each been trying' for years to 
be designated as the harbor 
of the Gulf, by acquiring and 
maintaining d eep water at 
their ports. For but on e of 
the places, however, has the 
United States appropriated a 
sufficient sum of money to 
build jetties long enough to 
extend beyond the  outer bar, 
that the action of the tide 
flowing in and out through 
the jetties may wash away 
t h is bar of sand and thus 
main-bain a sufficient depth 
of water to ad m i t  the entrance 
of the  largest vf'ssels afloat. 
This place is Galveston, for 
which the  government has ap­
propriated $7, 000,000, made a 
contract with J. H. O'Conner 
and E. H. Smoot, of Dallas, 
Texas, and the work is now 
being pushed to completion 
as fast as money and labor 
can push it. 

The obstructions to deep 
water navigation at the har-
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bor of Galveston have been 
the outer and in ner bars. On 
the former the nat ural depth 
wa-s 12 feet and on the 
latter about 13 feet, both at 
mean low tide. The present 
project for the improvement 
at this locality was adopted 
in 1874, modified in 1880 and 
again modified in 1886, the 
object being t o  deepen the 
channel so as to admit sea­
going vessels of the deepest 
d raught. The proj ects prior 
to 1874 related to dredging 
operations on a sm all scale 
only. The projects of 1874 
and 1880 contemplated the 
construct i ng of two jetties 
to extend into the Gulf of 
Mexico, to concent.rate the 
ebb flow upon the outer bar 
in the Gulf, and also effect 
deepening on the inner bar 
at the entrance to Galveston 
channel, these jetties to have 
their origins  respectively at 
Boliver Poin t and Fort Point. 
'fhe project of 1874 was with a 
view of obtaining a depth of 

18 feet. More or less work 
was done under these pro-

(Continued on page 327.) 
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Jtitnfific �mtrican. 
THE DECADENCE OF THE APPRENTICESHIP SYSTEM. I that it will be found in an arrangement which shall 

We, who are privileged to live in the closing years 

I 
embody the best features of both systems, and which 

of the nineteenth century, are for ever telling our- shall be supplemented by that admirable institution 
selves what a magnificent age it i�; and we never I known as the trade school. 
weary of hearing and repeating" the count of our num- The idea of oversight was an excellent one; and, so 
bers, our wealth, and our wi�dom. Mor<3 often than far as it can be exercised without interference with 
not, this self-satisfied recital is rounded off with a I shop routine, it should be encouraged-at the same 
contrast between what our forefathers were and what time the term of service should be very much re­
we have grown to be. In the main, the comparison is I duced, and the relation of the boys to the ma�ter me­
a just one, for as a matter of fact man, individually chanic rendered more elastic. 
and collectively, is to-day better clothecl, better fed, The National Association of Builders has recom­
has more money in his pocket, and is cleaner in mended that a lad who wished to enter a trade should 
moral>: and person than he was fifty or one hundred go first to a trade school. and discover in which direc­
years ago. In the midst of this gf'neral advance, and tion his tastes and aptitude lay. After passing an ex­
in SOIIle measure as the result of it. the student of amination by a committee of ma�ter mechanics at the 

Tlte �cienlific American Supplement social economics can detect Ilf're and there the signs of close of his course, he should enter the workshop as a 
(Estnbli.lted IS76) a decided retrogression. Happily such cases are few; junior. Here he would acquire speed and execntion, i� r8�,���n;�f;ry�

rf���r�h;uS,;;t�;��i.i�i!:,re,;;���o p��e�,Su�t�����Es�� but they exist, and no al1lonn� of material prosperity and by the time he was capable of doing a "full day's 
with ScmNTIFlC A>IEltICAN. ·j'erms of sub scription for tlUPPLEMENT, \ should be allowed to blind us to the fact Among the work" he would be subjected to a second examina-
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�iq'ht garded as a misfortune, and whose revival would prove service, is the test of what constitutes a mechanic in 

dollars anrlftfty cents a year. to US that these customs were the outcome of ex peri- this system." 
lIuilding ElUtion of �cientific American. ence, and that they were prompted by solid wisdom. These suggestions are excellent, and they are thor-
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s �gg;'epI��� door into every trade was strictly guarded, and the American workman lies in the hearty co-operation of 
rsn(�lLE:i:f:eC�i�ii�e�:a����in�fa��� �g�:;I�):r��!t��t?:�w�ft��S�':.��17� boy \\'ho aspired to the dignity of being ranked as a the Inaste� mechanics and the journeymen with the 
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itects, bUIlders journeyman carpenter, machinist, or builder could trade school system. If the American hoy is to have 
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rb�i��ec�g���?e�t��� �a�:�r� only hope to do so br becoming bound in an appren- any chance of holding his own against the incoming 
�S������t.&�;/�����IL-F�"f�r�&�I��"t�[\)l2il�"��':2t��s�R&:�Nat��!.'r� tice�hip of greater or less duration, His instruction, tide of skilled foreign labor, some radical change must 
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oughness of former day8, cOlllmenced with the very is now well nigh impossible for him to attain the all 
alphabet of his trade; and each department was round efficiency which marks the foreign journeyman, 
fully mastered before he was passed to the next. He and enables him to secure work almost at the first ap­
attained at once manual dexterity and a knowledge of plication. If the master mechanics would follow some 
detail; and incidentally he acquired also a thorough such scheme as was outlined by the national associ a­
respect for his trade, efficiency in which could only be tion, the illefficient, or, as he is expressively known, 
gained after so many long years of training. At the the" botch " workman, would cease to exist. 
close of his apprenticeship he was entitled to be called • '. I • 
a skilled workman, and could command a journey- THE SPEED TRIALS OF THE BROOKLYN AND 

man's wages. THE OREGON. 

But to-day as the French would say, .. we have During the past week two notable ships of the new 
changed all that" Apprenticeship is no longer the navy have had their speed trials, and in each case the 
invariable rule-it is the rare exception. The careful, contract requirements ha ve been exceeded by over 
detailed instruction of the apprentice by the master a knot an hour. On May 11. the Brooklyn, an ilIl­
mechanic has given place to a "hit-or·miss," .. get- proved and enlarged New York, during a builders' 
there" "ystem, or, rather, lack of I"ystem, in which trial of three hours duration, using forced draught. 
the boy's instruction is dependent upon the caprice of maintained an avera re speed of 21·07 knots an hour, 
the journeymen whom he is told off to assist. In place which is 1'07 knots above the contract speed. The 
of the regular day-by day instruction of the appreu- average revolutions of the screws were 132, and the 
tice, who, by virtue of his articles of agreement, was steam pressure averaged 155 pounds. It is gratifying­
entitled to continuous employment. the boys of to-day to learn that there were no signs of distress either in 
have to take their chance of picking up knowledge engines or boilers. As compared with the New York, 
and acquiring manual skill at the odd times when the Brooklyn is of 670 tons greater displacement, 
they may be so fortunate as to secure employment. I measuring 9, 150 tom against the New York's 8,480 tOIli'. ��de� the Old

. 
arran7'ement. the boy was sure ?f r�-I She is 400 ft.lo.ng, has 64 �t. 8 .in. beam, and 24 ft. mean 

ceIvmg mstructlOn-hlS master was pledged to gIve It draught. She IS armed WIth eIght 8 in. guns-two more 
him; and, moreover, he wonld be at times intrusted than carried by the New York-ten 5 in. guns, and 
with a jo""l which was a little beyond his powerA. It sixteen 6 pounder rapid-fire and machine guns. She 
was taken for granted that he would spoil some of his is protected by 11, complete steel deck, 3 in. thick on 
work; and to a certain extent he in this way offset I the flat, and 6 in. on the slope, and by a water-line 
the profit accruing to the master from his unremn- belt of 3 in. Rteel plate backed by a double thickness of 
nerated labor. hull plating over the whole length of the" vitals." 

SCIENTIFIC AMERICAN SUPPLEMENT Under the present system there is no obligation, and Moreover, the 8 in. guus are protected by lOin. and the 
certainly no disposition, to give the boy helpers allY 5 in. guns by 4 in. of steel. 

No_ 1.064 work which they are likely to spoil. They are en- The performance of the Brooklyn on the Atlantic 
gaged to do rnenial lahor, and it is only in .rare cases 1 was excelled, rebtively speaking, by that of the first-

For the Week Endi .. ::; May 23, 1896. of emergency that they get an opportuIllty to try class battle ship Oregon, in Pacific waters, a few days 
Price 10 cents. For sale bv all newsdealers. their hand at a more important class of work. A later. The Oregon is a sister ship to the Massachu-

. . . . PAGE " green" hand in a machine shop is never regarded as setts, which we ilIustr'1ted in a re�ent number. The I. ARCH.EOLOG Y.-Tbe AnCIent CitIes of Yucatan .-A very mter- . . . . !Osting article on the famous Maya race. and remains left by them a PUPIl. He IS Judged from the standpOInt of profit latter ship, it will he remem bered, broke the record for III the Provmce of Yucatan.-7Il1ust.ratlOns, ......................... 16999 'I making. and the tendency is to keep hi'll at work io- her class by steaming 16'15 knots for four hours ' but lI. AUTOCA R S . -Some Horseless Carnages.-Some notes on st eam . 
. 

• . . • •  . ' 
carria�es of "nne th ir.ty years ago, with interesting particulars defimtely at the machIne WIth whIch he IS famlhar. on Thursday, May 14. the Oregon exceeded this speed and vIews.-8Io1ustratlOns .............................................. 17006 The a rentice was moved from drillin machine 10 L 63 f k t . . .  th h' h fl '" Ill. CI VIL ENGINEBJRING.-\Yood Paving Block Machlne.-A I pp g . Y TOo 0 a no. nJamtamlllg e Ig ra.te 0 6.8 
spe�ial machine for cutting up the hard Australian woods into shaper; from shapeI' to lathe; from lathe to VIse; and knots on a four hours' �ontiIluouS trial. This i>: more pavmg blocks and a machIne for plamufj!' down the wood to even • • • . thickness.-2 ill ustratiuns ............................................. 17003 by thIS varIed experH"nce he acqUIred an all round than 1%; knots above the contract requirements, and 

IV. ELEC'l'RICAL ENGINEERING.-Note: On the Baltimor e & knowledge and efficiency. But the specialization of unless there are tidal dednctions to be made from her 
w3��;�,ii'i.r;.;:'l�;���';,�?:gD;;veii;pm;;ni·cii'Eie�t;.i(;Ti-;.·ti;ways:':': 17012 work in these days has limited the range of a boy's op- speed, she will earn a bonus of $175,000 for her builders, An exhau stive review of the present aspect of electric tractIon in 
this country. witb conclusions . ... ........... ... ........... ....... 17011 portunities to such an extent that he can never hope the Union Iron Work!', of San Fraucisco. 
Plre';r�)ot��eB�I�\���:e&E:;�t�i';,I�����?;���;;-tl{;���tt�e��t,i1�: to gain mnch knowlerlge or execution out!:<ide the par- .... , .. tion of results and illustration of curves.-l illustration ............ 17011 ticular class of work to which he is assigned. Platillo-()yanid". 

V. MEDICINE. - The Rationa l Use of Cocaine in Surg-ery. - By 
CLAUDE A. DmmORE, M.D.-A very Important article on the It mn�t be admitted, however, that excellent as were Arnulf Schertel describes, in the last Berichte, a anzesthetic alkaloid, with regard to the propriety of its adminis- • l' . 
tration and care to be exercised in its use ............................ 17016 the results under the old apprentlCes lip system, It new method of preparing platino-cyanid�. Platinulll 

VI. MI8UELLANEDUS.-A Sbort Cipber Code for Commercial Uses. would be im possible t,o carry it nut under the present .,' chlorid is precipitated by hydrogen sulfid at 600 to '-By Dr. EDWARD S. HOLDEN.-A very ingenious system of 
cipher code devised by tbe director of tbe Lick AstronomIcal Ob- industrial conditions. The apprentice was" bound" I 70° and the well washed platinum sulfid is dissolved in servatory ............. .................................. ...... ........ 17016 to his master, lived under his roof, and ate at his: a warm solution of potassium cyanid. On evapora-
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VII. NAVAL ]<]NGlNEERING.-Circulation in Water Tube Boil ers. in which the position of the boy was one of very pro- and potassium thiocyanate remain in the mother -By Prof . W. H. WATKINSON.-A valuabl e paper on tbe work of • • h water tube boiler •. witb special reference to tbeir use on vessels. nounced servitude; and the keen competitIOn In t e va- liqnor. If a solution of barium cyanid is used, th€' 
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VIII. ORDNANCF.. - Automatic Firing Guns.-Historlcal.- By trade, the speed and thorough system which are nec- >:odium cyanid. Schertel obtained the beautiful double HIRAM STEVENS MAXIM.-"Commencement of an interesting arti- h II d th f I cle on the subject o f  macbine guns, gOing back to th e early days of e8sary in a modern works op, a ren er e care u salt KN aPt(CN)., 3H.O, described by Martius. In the last century.-1 Illustration ....................................... 17002 training of green hands in the shops a practical im- view of the fluore�cence of the barium and other salts n:·�1��'ft�(}Br;.Ale�.YF� ��m:���tjf.X�����i����r�g�/!r:p\� possibility. Neither the master mechanic nor the of the platino·cyanids under the Roentgen rays, this 
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���rz'i,�t�t"-��lf,i��!� j()urneymen can spare the time for such personal over- simple method of preparation is of considerable inter-tions ................ .. .................... .............. .............. 17009 sig'ht; and work which has been contracted for upon est.-Science .. 

x. r.,�tY��3�ali7I��\�':!s�7i�Sd?fgr�::.�Jik��i':ati���:.:.e��.������ 17014 the smallest margin of profit cannot be trusted to the • I ••• 
Xl. TECHNO LOG Y.-Acetylene for Domestic Lil?bt-ing.-Illustra- clumsy, if willing, hands of a beginner. AT a recent meeting of the Paris Academy of Sciences 
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.�3 �l�����:W�o�� . . �.I��g� . .  �� 17010 But if the old system, good as it was, is impractica- M. Balland presented a memoir describing an anaIy .. 

fo��:"K';.e�� :a�\����:����: to�Pf��t':,�;;d�JI��I�r�u"t!'.,"�;���� ble to-day, and the methods of to-day are 80 faulty, sis of a sample of rice over a century old. He found 
I
n
§.;t:t�� 'A"..ti.��i:r��f���.�.�.���i.��.�.������::-:�.i.l��.�:����?::::::: U� what, it will be asked, is to be the remedy? We think the rice only slightly deficient in fat. 

© 1896 SCIENTIFIC AMERICAN, INC.



J cieutific !lUtti'Ju. 
Intensifying Platinotype Prints. actual separation the metallic platinum of the image Science Notes. 

BY E. J. WALL, F.R.P.S. attracts the intensifying metal while it is in statu nap- Acetylene gas is attracting considerable attention in 
The following notes upon this subject are written in cendi-that is, in the proce�s of formation. This is ,n- the north of Italy and we have received a copy of a 

response to a question addressed to the " Consulting tirely analogous to the development of a wet collodion new journal devoted to it, L'Acetilene e le sue Appli­
Room," but to answer thoroughly there would take plate, and is called physical intensification.-Pboto- cazioni, published in Milan. So far as we know 
up too much space. graphic News. this is the only paper given up to the new illuminant. 

Platinum is one of the most intractable of metals, .. I.. . One of the illustrations, which is credited as an Ameri-
and cannot, therefore, be converted into any form Artificial FUgitt Succcssfully Acltieved by Prof. can invention, is a lamp post in the base of which is a 
suitable for redevelopment without partially or entire- Langley's AerodrolDe. cylinder of liquefied acetylene gas. When the cost of 
ly destroying the paper support. There are three dis- Artificial flight, corresponding very closely to the the gas shall be materially lessened, some such scheme 
tinct methods of intensification, not counting the so- soaring of birds, has been at last successfully accom- would furnish an ideal light for the grounds of country 
called toning processes with uranium and iron and plished, and this, not merely for a short spurt down a residences. 
Packham's organic solutions, all of whieh, though des- hillside or along the level, but for a distance of half a At a recent meeting of the Meteorological Society, 
cribed as toning, are really intensification processes. mile, during a part of which distance the machine was Mr. W. Ellis, F. R.S., read a paper on the "Mean 

Silver Intensification.-The most satisfactory for- actually soaring" upward against the pull of gravitation. Amount of Cloud on Each Day of the Year at Green-
mula for this is an acid hydroquinone solution: The aeronautical world in general will be gratified wich for Fifty Years, up to 1890," from which it ap· 

1. Hydroquinone............ .. . . . . .. ... .. ............. 2 grains. that the first really practical solution of the problem peared that a principal maximum occurs in winter and 
Citric acid . . . . . . . ....... ............... ......... . . . .  20 .. should have been made by Prof. Langley. There is no a principal minimum in autumn, with a secondary 
Distilled water .... . . ... . ..... . . . . . . . . .... . .. . . ... . ... 1 ounce. experimentalist in this field of science who has labored much less pronounced maximum in summer, and a 

2. Silver nitrate . .... . .. ... . .. ...... . .. ... ........ . .... . .  48 grains. . d t I 't bl th th t f th secondary minimum l'n sprl·na. Cloudless days are Distilled water . ... . ....... ... . .. . ..... . . . ..... ..... . 1 ounce. nar er 0 so ve 1 s pro emH an e secre ary 0 e _ '" _ 

Smithsonian Institution; and it is noteworthy that most numerous in spring and autumn, and least num­The prints, after development and clearing-, must be 
the wlution of mechanical flight should have been erous in winter and summer. Days of "much cloud" thoroug-hly freed from acid and placed in a clean dish, 
found in the direction in which his efforts have been are nearly equal in amount in all parts of the year. a porcelain or glaRs dish for preference. Add 10 drops 
Persistently applied. Lecturing at the Institution of Civil Engineers on of No.2 to 1 ounce of No. 1, and the solution, which 

Prof. Alexander Bell, who was associated with Prof. atmospheric dust, Mr. FridlaUller said that observa­immediately turns white and cloudy, should be well 
stirred and immediately applied to the wetted print Langley in the test recently made public, describes the tions show that at an elevati0l! of 6,700 feet there are 

�uccessful experiments
.
, which were carried out near 1 950 dust particles in a cubic centimeter, while at 8 ,400 and the dish rocked. Gradually the solution will 

begin to turn dark and dirty, but before this stage is Occoquan, Va., on May 6, as follows: feet there are only 513, and at 13,600 only 157 dust par-

reached the print will be seen to gaiu considerably iu "Last Wednesday, May 6, I witnessed a very ticle!'. Over the Indian Ocean the average number of 

d th d h th d . d '  t ·t · h d tl remarkable experiment with Prof Lanaley's aero- dust particles a cubic centimeter was less than 500 for ep· ,an , w en e eSlre In ensl y IS reac e , ·1e . � 
f . d d fi d I h I t· h Id 1 d ff tl . t th hI drome on the Potomac River Indeed it seemed to seven out 0 nme ays, an on ve ays was ess t an so u lOU S ou )e poure 0 , Ie prln oroug y '  . . , 

D . . . . . . 
h d d fi ,

. h d a ' II h d d' me that the experiment wa� of such historical impor- 400. urmg a thIck fog m the AtlantIc, the aIr con-was e an xea m ypo, an a,..,am we was e an t ' d 3 120 d t t' I b' t· t h" · dried. The image now consists partlv of platinum tance that it should be made puhlic. aHle , .us par IC es a cu lC cen I
_
me er, w be In 

d tl f ·1 B t t t 'th 1 t' "I should not feel at liberty to give an account of the clear regIOn Just beyond the fog there were only a
t

n . pa
b
r 

t
Y
h

O sl
h

ver. y rea men WI a p a mum 
all the details but the main facts I have Prof 280 dust particles. ODIDg a �uc a�- , . . . 
Langley's consent for giving you, and they are as fol- As to the nature of the pOlson engendered by fatIgue, 

Chioro·piatinite of potash .. ... . ..... 0 . . . . ... ... . , . . . . .  0 1 grain. 
lows: some recent experiments have been made that are Citric acid . . .. . ..... .. . .. . . .. . .. .. .. ... . . . . . . . .. . . . 0. 20 grains. 

Salt . . .. . . .. ....... . _ .. .. .... . .. . . .  0 0  . .. ..... . .. ... . . . .  10 .. .. The aerodrome, or 'flying machine,' in question replete with interest. Maggiori and Mosso, as well as 
Water .. ... . . . ... . .. . " .................. " ............ 2 ounces. was of steel, driven by a steam engine. It resembled Wedensky and others, find that if the blood of a 

the silver may be replaced by platinum, the result an enormous bird,  �oaring in the air with extreme re- fatigued animal be injected into another animal that 
beillg almost a pure platinum image. Or, if slightly gularity in large curves, sweeping steadily upward in is fresh and unfatigued, aU the phenomena of fatigue 
bluish tones are preferred, then the ordinary sulpho· a spiral path, the spirals with a diameter of perhaps will be produced. Wedensky has made a chemical 
cyanide gold bath may be used instead of the above 100 yards, until it reached a height of about 100 feet in analysis. and finds the poison to be similar to the 
platinum bath. the air, at the end of a course of about a half mile, vegetable poison curare, into which the Indians used 

Platinum Intensification.-Dr. E. Vogel suggested when the steam gave Qut and the propellers which had to dip their arro ws, and a most deadly poison it proved 
the use of a very weak ferrous-oxalate developer, to moved it stopped. to be. The poison engendered by fatigue is of the 
which some platinum salt was added, but in my hands "Then, to my further surprise, the whole, instead same chemical nature, and is as truly a deadly poison. 
this is comparatively a failure. Miethe's process i� of tumbling down, settled as i"lowly and gracefully as In case it is created more rapidly than can be carried 
rather more satisfactory. but is liable to give coarse it is possible for any bird to do, touched the water off by the blood, the organism suffers seriously. 
g-ranular images, and it is somewhat diffieult. to keep without any damage and was immediately picked out A new prize has just been added to the long li8t of 
the whites pure. The print, after development and and ready to be tried again. those awarded by the Paris Academy of Medicine. 
before clearing, is placed in a clean dish, and flooded " A second trial was like the first, except that the The prize is of the value of 24,000 francs ($4,800), the 
with as little of the following as will cover it: machine went in a different direction, moving in onf! interest on a capital sum of 800.000 francs ($160,000), 

Solntion of neutral oxalate of potash .. . ..... .... . . . . . . . .  1 ounce. continuous gentle ascent as it swung around in circles bequeathed by Mdme .  Audiffred for the purpose. It 
" sulphate of iron... .... . . ... . .. ........... 90 minims. like a great soaring bird. At one time it seemed to be is to be called the" Francois Joseph Audiffred Prize," 
.. potassium bromide (10 per cent) . ... ....... . 90 minims. .in danger as its course carried it over a neighboring and is to be awarded to any person, of whatever 

The firl:!t two solutions are thoRe used for ordinary wooded �romontory, but apprehension was immedi- nationallty and of whatever profession, who shall 
ferrous-oxalate development. When sufficiently inten· ately allayed as it passed twenty-five or thirty feet above within twenty-five years from January, 28, 1896, dis­
sified it must be treated with acid as usual. the tops of the 

-
highe�t trees there, and, ascending cover a remedy, curative or preventive, recognized by 

A much more satisfactory intensifier is that suggest, still further, it.s steam finally gave out again, and it the Academy as efficacious and specific for tuber-
ed by Hubl: settled into the waters of the river, not quite a culosis. In the meantime, the interest accruing from 

1. Sodium formate . ... .. . . . .. . .. .. ..... ... .. .... . .. . . .. . 48 grains. quarter of a mile from the point at which it arose. the bequest is to belong to the Academy, and can be 
Distilled water .... .... .......... .............. .... 10nnce. "No one could have witnessed these experiments applied in any way which that body may think proper. 

2. Platinum perchloride ... . ..... . ... .. . . ... .. . ... .. . . .. . 10 grains. . h b . . d tl t th t· b'l' f A th It f h' 1 d t d f th t "k" Distilled water .. . . ................ ................... l onnce. WIt out emg COnVInCe la e prac lCa Ilty 0 S e resu 0 IS pro onge s u y o ose s rl Ing 

For use add to 1 ounce of water 15 drops of No.1 
and 15 drops of No.2. 'rhe well washed· print should 
be placed in a clean dish and flooded with this solu­
tion, and intensification will be complete in about fif­
teen minutes, when the print should be well washed 
and dried. Prints which have been dried take much 
longer to intensify by this method than those just de­
veloped. 

Sodium formate is not in general use, but can be ob­
tained by any dealer to order, as it is a well known 
salt. It must be noted that platinum perchloride­
known also as platinum bichloride or platinic chloride, 
not the potassium chloro-platinite-must be used . 

Gold Intensification. -The following process suggest­
ed by Dollond is very satisfactory. The well-washed 
print should be soaked in water, laid on a sheet of 
glass face upward, and excess of water removed by 
clean blotting paper. Pure glycerine should now be 
spread all over the print with the finger or a soft 
camel-hair brush. Now take a solution of chloride 
of gold one grain to the half drachm of water; add 
chalk to neutralize; filter, and then add one drop of 
strong hydrochloric acid. Drop about ten drops of 
this on to the print, and distribute at once all over 
with a camel-hair brush. and keep on brushing the 
print, which will gradually intensify. When suf­
ficiently strong, rinse quickly and well, and sponge 
back and front of print with &qual parts of the follow­
ing: 

1. MetoL. . . .. . . . . . ... . . . . . ..... . ... . .. . . " ............ 50 grains. 
Sodium sulphite . ......................... ......... 1 ounce. 
Water .... " ........... " ..... ..... ................. 10 ounces. 

2. Potassium carbonate . .. . . . .. . . . ....... . . .. ... . .. . . .. 1 ounce. 
Distilled water to. . .. .. . .. .. . ..................... 10 onnces. 

Then wash the print for half an hour and dry. 
The rationale of all these processes is very simple. 

The intensifying metal, silvl'r, gold, or platinnm, is 
mixed with a reducing agent which gradually reduces 
the salt to the metallic state; but before there is any 

mechanical flight had been dem onstrated. phenomena, the thunder storms of Madras, Prof. 
" ALEXANDER GRAHAM BELL." Smith informs the Scottish Meteorologieal Society 

PROF. LANGLEY'S EXPLANATION. that the first remarkable fact observed by him was 
Prof. Langley also made public a supplemental 

statement, giving some important data regarding reo 
cent experiments. It is as follows: 

" The aerodrome, or flying machine, has no gas to 
lift it, as in the case of a balloon, but, on the contrary, 
is about 1,000 times heavier, bulk for bulk, than the 
air on which it is made to run and which sustains it 
somewhat in the way in which thin ice supports a 
swift skater. 

that of certain seasons of the year when sheet light­
ning appeared almost every night, always in a west or 
southwesterly direction, and invariably near the hori­
zon; it may be, therefore, he remarks, that these 
discharges occur in the region where the moist and 
dustless sea winds meet the dry and dusty land wind, 
one being, perhaps, positively electrified and the 
other negatively. In these lightning displays, as many 
as three hundred flashes per minute have been count­
ed, this rate being kept up for an hour or an hour and .. The power is derived from a steam engine through a half. Another notable peculiarity remarked of this the means of propellers, but owing to the scale on region is that the heaviest rains are unaccompanied which the actual aerodrome is built, there has been no 

condensing apparatus to use the water over and ove;. by thunder. while the displays of lightning are not 
accompanied by any rain. Enough can, be carried for only a very brief flight, a H. M. Bernard has been engaged for the past ten difficulty which does not belong to larger machines years in endeavoring to find an explanation of light than the present example, in which the supporting sensations, and has at last worked out a theory which surfaces are but about fourteen feet from tip to tip. he considers capable of connecting and explaining "The distance flown each time was about one-half most of the phenomena. He hopes also to prove that mile. The rate of speed depends (as in the case of any it is capable of demonstration, and is now engaged in vehicle on land) on whether it is going on a level or 

h'll I th f h· I t ' I ' M 6 th arranging the evidence. Meanwhile, a short abstract up 1 .  n e case 0 t IS ast rIa of ay e ma- . .  " 
. . . . . . IS pubhshed of the conclUSIOns arrIved at, the develop-chme w�s ascendmg, that IS to say, �t was gOIng uphIll ment of visual organs in the animal kingdom being al� the tIme, �nd went through a dl�tance of one-half I briefly described as follows: Under the influence of mIle 0; n;?r

t
� In one and one-half �Inutes

h 
or �t the 'light �ertain organisms traveling toward the light seek rate 0 a It e more than twenty mIles an our. either to leave the Metazoan body altogether or else 

• '.' • to discharge their contents at the surface. Such emi-
AT the last session of the Illinois legislature an gration cannot take place without the cognizance of 

appropriation was made for the erection and equip- the nervous system, and in the most frequently illu­
ment of an ob�ervatory for the State University at minated parts of the body complications arise between 
Champaign. The contract for the imtrument equip- the fugitives and the other tismes, notably the peri­
ment includes a 12 inch equatorial, a 3 inch combined pheral nerves. Bernard's suggestion, says the Maga­
transit and zenith telescope and a chronograph. The zine of Natural History, is that out of these compliea­
optical parts by Bra�hear, the fittings, etc., by Warner tions all the known eyes of the animal kingdom, the 
& Swasey. Prof. Ira O. Baker will be in charge of the I most complicated as well as the most simple, have 
observatory. arisen in one way or another. 
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J ,itutifit �mtri'Ju. 
MODIFIED MILK. ! percentage of fat, 0'02 per cent, remains in the milk. I whirled one or two minutes longer. After this they 

The result of scientific experiment with milk as a 'fbe usefulness of this machine is not alone in the are filled with more hot water, to about the 7 per cellt 
food is the successful establishment of laboratories for i withdrawal of th e fat from the milk ; by its great mark , and again turned for a short time, when the 
its modification. The first laboratory for this purpose force it separates dirt and other foreign matter com- fat separates and its percentage is easily noted on the 
that h as been established in the world was opened in mon to milk, from the cream and mil k, leaving them graduated neck of the bottle. 
Boston ill 1891.  There is another no w in New York as nearly clean as they can be. The cream which is When the modifying clerk is ready to modify tbe 
City arid a third in Philadelphia, while others are to separated is about 30 per cent fat. It is reducerl to 16 milk, he has before him several pitchers of fluids. 
be opened ill several Westem cities. per cent, which is the stable cream for the modifying arrauged in regular order, so that he may readily use 

These laboratories are situated in the most bealthful clerk's use. Large glass jars are filled with the sepa· whichever one he may need at the moment. 
l ()�aliti es, as milk is one of Th e first contains an 
the best m ediums for the amount of the s t a b 1 e 
cultivation of b a c t  e r i a, 
and are scientifically con­
ducted hy men w h o  s e 
kno wledge of the subject 
has enabled them to carry 
on the work with great 
success. Every precaution 
is. therefore, taken for 
cleanliness a n d  against 
contaminating influences 
of any kind. 

( 
I 

cream, procured from the 
separator, which is used 
to obtain the prescribed 
percentage of fat. A sec­
ond pitcber hoMs the sep­
arated milk. which he uses 
to gain th e different per­
centages of proteids which 
the physicia n's prescrip­
tion demands. Another is 
a carefully prepared 20 per 
cent solution of milk sugar 
diFsolved in d i s  t i l l  e d 
water. This is to make 
up the amount of �ugar 
called for in the prescrip­
tion. 

A fourth pitcher holds a 
quantity of lime water by 
means of which the re­
a ct ion of the food is ad­
justed. 

Distilled water is in an­
other pitcher and is got 
from a still which stands 
at one side of the room. 

Other vessels contain pre­
parations of oats, barl ey 
and wheat, which lire add­
ed to t he m ilk to be used 
by infants old enough to 
have starch in their food. 

The interiors are espe­
cially arranged that every­
thing may be kept entirel y 
free from dirt or dust. The 
walls of the rooms where 
the work is done are of 
white tiles and the ceilings 
of material that may be 
washed amI scoured, while 
the floors are of water­
proof asphalt, s l o p  i n g 
slightly to the center of 
the room , so that the 
1V �!tcr, with which every­
thing is d ai l y  drenched, 
lIIay drain away. In every 
room a large automatic 
fan causes the floating par­
ticlei of dust or any in­
sects to be carried away 
through large pipes, thus 
increasing the g e n e r a  1 
clea n l iness. Every depart­

THE CENT RIFUGAL MACHINE . THE FAT TESTER. From these fl uids h e  

Ulent o f  the work h a s  it,; special room, and various 
mac hines for different purposes occupy spaces in the 
rooms where they are used. 

Modified milk is particularly a food for infants and 
children and has proved a most material aid to physi­
cians, and by saving many lives a great benefit to 
humanity. 

The peculiar process of milk modification is most in­
teresting. 

The milk used in this work is supplied by a herd of 
cows care fully selected and cared for, and is received 
in large glass jars at the laboratory shortly after m i l k ·  
ing. These co ws have the tuberculin test applied to 
them every six months by the State, or any other com­
petent veterinarian, as a guard again�t transmitting 
tuberculosis. 

When received it has a temperature of about 40 " Fah., 
having been kept cool by ice during transportation. It is 
immediately put into tanks of iced water, in the milk 
r o o m ,  so that the same temperature may be maintained. 

THE WA TER STILL. 

This prevent'! the growth of bacteria. Here it is kept 
until it is ready to be used, when it is taken to the 
separating room, where, by the use of a centrifugal 
separator, the cream is separated from the milk. This 
machine is one of great delicacy and speed, revolving 
at the rate of six thousand e ight hundred times per 
minute, and works with such effect that only a small 

rated cream and milk, and kept at 40° Fah .  tempera· 
ture, to prevent the growth of bacteria, as milk that 
is morlified from materials frC'e from bacteria is better 
for the in fant than milk in which the bacteria have 
been d estroyed by heat. 

This is then ready for the modifying clerk's use, and 
when desired is taken to the modifying room. The 
modifying clerk tests the milk each day in order 
to ascertain the percentage of fat, as it is liable to 
differ from day to day, as the percentage in different 
cows changes, and therefore slightly affects the whole. 
This test is made with the aid of a machine called the 
Babcock milk tester. It is a centrifugal machine, 
into which bottles containing acidified milk are placed, 
and the fat is made to separate quickly and complete­
ly by rapid revolution. 

The milk is acidified in order that the proteids. 
casein; and fibrin may be changed to soluble acid, 
albumens, which offer less resistance to the rising and 
aggregation of the fat globules. Nearly equal vol-

MODIFYING MILK. 

makes up the prescription, 
measuring into a large grad u att' glass the exact n um­
ber of oune'es of each called for, and pouring the whole 
into a pitcher, which he passes to a second cler k. 
The milk is thus recombined with greater or less per­
centages of its parts, or constituents, as may be stated 
in the m edical prescription. 

The second clerk pours the modified milk into glass 
tubes devised especially for use as nursing bottles and 
for transportation, measuring into each tube the num· 
bel' of ounces pre�cribed to be given at each feeding. 
When th is is done the tubes of milk,  which are held in 
light willow baskets of different sizes, or numbers of 
('ompartments, are passed to a second clerk who stop­
ples them. Non-absorbent aseptic cotton is used for 
this purpose, a wad of which is forced into the neck of 
each tube and the refuse end cut off neatly with a 
pair of scissors, thus making a neat stopper. Tllis 
having completed the modifying process, the sealed 
tubes in their baskets are taken to a room where there 
is a large heater, into which they are placed. This 
heater is so arranged that the steam passing through 
it can be regulated to produce any degree of heat re­
quired. This is acco m plished by means of a regulator 
connected w ith the steam pipe. A clerk in charge nses 

FILLING NURSING BOTT LES. 

umes of milk and commercial sulphuric acid of 1 '82 this to keep the heat at some desired degree, which 
specific gravity are put into test bottles having long he is enabled to do by watching the thermom eter 
graduated necks. which is fitted to the heater. 

These bottles are then put into the centr ifugal ma- The m ilk is heated to one hundred and sixty-seven 
chine and caused to revolve rapidly for several mo- degrees when it is to be used within forty-eight hours. 
ments, when they are taken out and filled to the neck This destroys an y ordinary bacteria common to milk, 
with hot water, and ret.urned to their places to be but does not cook the milk or coagulate the proteids, 
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and is called " pasteurizing, " from the eminent chemist 
Dr. Pas teur, who claimed this was a sufficient degree 
of heat for carefully prepared milk. But when the 
weather is very hot or the milk is to be sent great di8 
tanees, such as across the continent, or to E urope, 
and is ex pected to keep for more th an forty-eight 
hours in good cond ition, it is  heated to 212' Fah . ,  which 
sterilizes it. It has been found that to let it, remain in 
the stflri l izer forty m inutes produces the best result. 
When taken from the s1 erilizer the baskets of milk 

are placed in cooling tanks, where th e tem perature is  
red ueed to 38° Fah. The baskets are then placed in 
wagons and deli vered to the consumers i n  a 
shari time. The returned baskets and t ubes 
are taken to the wash room w here they are 
placed in a special sterilizer and then washed 
in a solution of soda and water, thus guarding 
against all possible in fection. A l l  tags and 
stopples that are returned are destroyed. 

Tbe work of modifying m ilk has thus by sc i­
entific m eans become a most important factor 
in lu edical kno wledge, and of great benefit to 
all through its utility in promoting the health 
of ch ildren and saving the l ives of many whp, 
by improper nouris h m en t, do not survive the 
early maladies common to children. T h e  work 
which has been brough t  to so successful an 
issue is surf:' to grow , claiming for its promot­
ers and originators the gratitude of many pa· 
ren ts and tbe interest which the achievements 
of science ha\'e for most people. 

.. � . . . 
' .. he Carbon Process : C o m bi nati o n  Pri n ti n g  

o f  C l o u ds, Bac k g ru u n d_, etc. 

BY W. ETHELBERT HENRY, C • .E. 

When a begi n ner first undertakes to tackle 
�arhon print in g, h e  fi nds his ch ief troubles 
arise from the fact of bein g unable to watch the 
formation of the image upon the black, leathery t issue. 

So far as correct exposure is concerned, a photo­
m eter proves a ready and reliable m eans of rpg i stra­
tio n ,  b u t  wh en it comes to printing in clonds or fi gures 

from one negative, and a foreground or background 
from another, the beginner is a pt to feel at a loss, 
�irnply because he is dealing with an invisible image. 

T h ere are several well known plans of secu ring accu­

rate registration of several i mages u pon earbon tiss ue, 
all differing more or less one from the other. 

The method recommended by the Autotype Com­
pany is especial ly useful when one wishes to use part 
of th e sky of a la rge n egati ve u pon a lan dscape print 
from a small one, but unfortunately their d irections 
a re hardly explicit enough for a novice. For instance, 

let ns suppose that we have a half-pl ate negative, in­
teresting in its main features, but devoid of sky ; sup­
pose , also, that we have a whole- plate negative con· 
taining suitable clouds that we wish to utilize by com­
uining part of them upon the half-plate print. 

To do this, we must c u t  a piece of wh i te paper the 
size of the half-plate negative, and hold them together 
to ward t h e  light, so that we can distinctly �ee an out­
line- of the horizon . This outline 
m ust be traced in blacklead pencil 

upon the paper. 
W e mu�t next lay tbis tracing on 

a piece of yellow paper (such as 
thin canary medi u m-not fabric) , 

and mark the outlines and the 
horizon line by going over them 
with a dull point ; the outli nes 
must be the exact size of the half­
plate negative. 

We must next place the glass 
s i d e  of the half-plate negative upon 
the fi l m  side of the whole-plate, 
u n t i l  the sky part covers that part 
of t Il fl  Wh ole-plate sky we wish to 
U S fl. 'W h en the correct position is 
d etermi ned (and great care must be 
taken to have the horizon line 
levpll, the negatives must be h eld 
firmly together, while It finel y 
pointed crayon is passed over t he 
fi lm of the la rger negati ve, as close 
to the edges of the smaller one as 
is possible. This is  to mark the 
correct position upon the cloud 
negative, the crayon lines being 
easily rubbed off with a piece of 
flannel wben we have finished with 
them. 

We must next cut the yellow 
mask the exact size of t h e  h alf­
plate negative, and then d ivide it 
along the h orizon mark into two 

J t itut if i t �tUtritau. 
Having now divided t h e  mask into t w o  parts , we 

must take the lower b alf and fix it (with its  cross still 
in view) upon t he lower part of the outli ned space on 
the film side of the whole- plate negative ; the crayon 
lines of the bottom and sides being the guides ab to 
correct position. The best way to fasten the mask 
upon the negative is to give the former a dab of thick 
India rubber solution upon each lower corner ; i n  a 
few seconds it will be dry enough to stick w here it is 
pressed . I need hardly add that a light pull will suf­
fice to remove th e  mask without inj uring the negative. 

We must next take the upper half of t he mask and 

, APPLY I N G  ANTISE PTIC STOPPERS. 

fix it upon the glass side of the h alf-plate negative, 
with its extreme outside ed ges in register with the ont­
lines of the negative ; in  this case the m ask (being 
u pon the glass side of  the negative) mnst  b e  fitted 
with its cross in contact with the glass, and therefore 
out of sight. 

We must n o w  cut a piece of carbon tissue to the 
exact s ize of the half-plate negati ve, put a pencil mark 
upon the lower part, and expose it in contact with the 
half-plate negative for the necessary time ; this must 
be done in diffused light, i n  order to avoid the outline 
that would inevitably be caused i f  exposed to the snn. 
The tissue must then be removed and placed within 
the crayon outline (and over tbe yello w mask) that 
marks its position u pon the larger negative. 

An exposure to light, more or less brief, must·  now 
follow, and in order to prevent a visible line of  j unc­
tion bet ween the sky and foreground, we m ust m ove a 
sheet of cardboard over the  horizon line during th e 
w hole time. To do this, the card is usually held in 
one hand and dmwn downward until  the horizon is 
just passed, and then slowly moved upward to the top, 
or nearly the top , of the  sky.  'l'his up and down 

PASTEURIZING THE MILK. 

pieces ; before actuall y cutting it, it would be well to movem ent sbould be continued , more or le»s slower 
mark one side of the pa per with two small crosses-one (a"cord ing to the desired effect), so that th" sky will 
at the sky half and one below. This will render it an be neatly grad uated. 
easier matter to avoid mistakes When fixin g the masks Of course, it is necessary to use a " safb edge," as in 
in position. We wi l l  suppose that these crosses have ordin ary car bon work ; the one on the large negati vf:' 
been made upon the surface of the yellow mask while it can be a tem porary affair made with a few lantern 
is lyin g l1pon the film side of the half-plate negative in slid e binding strips fixed to the glass side. 

its correct position as regards the horizon and outlines. Although the foregoing may seem rather an elabo-

rate method,  I can assure you that it is extrem ely 
sim ple i n  pract icf'. As 1 am writing for beginner� , I 
have necessari ly described every minute detail-even 
as to which side of the negative i s  to be used. My 
long experience of beginners and their troubles has 
induced me to do this, as I know h o w  difficult it i s  fo\' 
them to fol low the brief directions issued by manufac­
tu rers, who seem to take for gran ted that a beginner 
can divine by inst i n ct a lot of detai ls kno w n  to t h e  

writer o f  t h  e " d  irections for use." 
In ordel' to co rr:bine a portrait from one negathe 

with a backgroun d fl'Olll another, we m ust e m ploy a 
somewhat diff!c'rent meth od. First take a p rint 
from the portrait negat i ve upon a sheet of 
printing out paper or albumen papf'r. The 
outline of the figure must then be careful ly 
followed with a pair of sharp scissors so th at w e  
secure two masks, one of wh ich fi t s  aceurat ely ' 
with in the other. The two masks are then ex·· 

posed to light until printed as da rk as possi ble ; 
the background part is th en stuck (face down) 
over the fil m side of tbe portrait neg'ati ve with 
ext reme care, so that all, save t h e  figure, is 
covered. The top edge of the carbon ti ssue is 
th f'n s m eared with t h ick ru bber solution, so 
t h at it will adh ere to t h e  top edge of the mask ; 
th en the exposure is made for the nece ssary 
t i me. 

After exposure, the negati ve and tiss ue are 
taken together (stil l  in con tact) from the print­
ing frame, and a dab o f thick rubber sol u tion is 
put on the  bottom (hack) edge of the figure cut 
out. The carbon ti�sue is then gen tly raised 
from th e bottom, with out disturbing the top 

(ad h ering) edge, until the uncovered space of 
t h e  negative is viRible. The figu re " c ut-out " 

m ust n o w  be carefull y adj usted until it covers  
th i s  space and fits t h e  outer mask e xactl y ;  t h e  

carbon ti ssue i s  then gently lo wered and firmly rubbed 
to m a ke the figure " cut·ou t " a dh ere. The top edge 
o f  the carbon tissue llI ust next be gentl y pulled from 
the negative, when the fignre " cut-out " will be 
found covering that part that has just been prin ted . 
The tissue, with the adhering cut-out, is now adjustpd 
over the background negative (in a space previomly 
marked, if it is a larger one), and printed for the 
necessary time. T h e  cut-out is then removed for 
future use, and d e velopm ent is conducted in the usual 
way.-The Amateur Photographer. 

. 4  I t"  .. 
C n ri o n s  Effect of L igbt n i n g  on a Trolley Car. 

A case is re ported in New Brun swick , New Jersey , 
of a trolley car being struc k by lightning on the after­
noon of May 5, during a thu nder storm. The elec­
tricity ran down the trol ley pole and entered the car, 
part of th e  curren t run ning on to the l ight i ng circuit, 
burning out the inca n descen t globes. So intense was 
the heat in the lamps that the glass glo bes m elted ; 
most of the glass fell on the floor, but other drops 
went in to the laps of wom en and m ore fell on thei r 
h&"ts. The ladies th ought they had cause for com-

plaint, and demanded that the 
officers of the company make good 
the damage to th eir garmen ts. T his 
I'ingular instance of the effect of a 
sudd en stroke of lightning mal,es it 
necessary for som e new invention 
to be devised for the prevention of 
a similar disas ter. 

. .  _. -
Perce n t age of Moisture In 

G re e n  '" ood. 

According to M. Deplay, green 
wood wh en cut down contains 
about 45 per cent of its weight ill 
Illoi sture. In the forests of Cen­
tral Europe wood cut down in win­
ter holds at the end of the following 
s n mm er more than 40 per ceut of 
water. Wood kept fo r several 
years in a dry place retains from 
15 to 20 per cent of water. 'Vood 
wh ich has been thoroughly d f:'si e­
cated will , wh en expo�ed to air 
under ordinary c i rc u m stances, abo 
sorb 5 per cen t of water in the fil'�t 
th ree days, and wi l l  conti n u e  to 
absorb it until it reach es from 14 to 
16 per cent as a normal sta ndard. 
The amount fluctuates above and 
belo w  this standard accord i ng to 
the state of the atm osphere. M .  
Violette found that by expos i ng 
green wood to a tem perature of 
2120 F. it lost 45 p er cent of i ts  

weight, which a ccords with observations of M. Depla y. 
H e  further found th at by exposing s m all prisi m s  of 
wood one-half inch square and eight inches long,  cut 
out of bi llets that had been stored for t w o  years, to 
the action of superheated stf:'am for t wo hours, t h ey 
lost from 15 to 45 per cent of their weight, a ccord­
ing to the temperature of th e  steam, which varied 
from 2570 F. to 4370 F. (1250 C. to 2250 C.)  
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National Electrical Exposit i o n  Notes. 

The second week of the expo�ition finds the whole 
exhihit i n  good working order, and the somewhat dim 
ill u m ination of some of the side aisles, which was 1J0tice­
able at the opening, has given place to a blaze of light 
which is fully up to the level of the rest of  this excel­
lent display. The great ad vance which has been 
made of late in the manufacture of arc lamps is evident 
from the perfect steadiness of the lighting ;  and the 
visitor i s  also struck with the endless variety of de­
v ices for softening and for diffusing the light_ Incan­
descen t lamps are shown in soft and pleasing colors, 
and the display of arc lamps proves h o w  much can be 
done to render them beautifu l, not merely in colOl', 
but in th e  shape of the glo be and details of the fittings. 
The George A. Macbeth Company, of Pittsburg, Pa., 
exhi bit S OIll e varieties of what they call the holophane, 
a glass globe w h ich is cut into a series of concentric 
angles on its outside surface and on the inside is c u t  
i n to radial angles. The l ight is caught and refracted 
by these angle� until the w hole surface is brilliantly 
aglow. 

It is unfortunate that a larger percentage of the 
visitors do not inspect the light and power room on the 
first flo(.r. It is now in full running order, and, as a n  
exhi bit o f  t h e  best a n d  1atest practice, it is a valuable 
object lesson for the electrical engineer. The Siemens 
& Halske dynamo, with its outside armature, will 
attract attention. It is  a 100 kilowatt m ach ine, 
direct connected to a 150 horse power Ball & Wood en­
gine. It is run at 250 re volutions, and the smoothness 
and silence of the running are remarkable. This en ­
gine is built w i th a t elescopic val ve, designed to take 
up the wear. A small model of the valve is sh own and 
explained by t h e  attendant. 

Next to this stand s  a Pb am ix horizontal tandem 
compound engine, direct connected to an 80 kilowatt 
Walker generator. The high pressure cylin der is i n  
front and t h e  lo w pressure cyl inder i s  bolted t o  a sub­
base. The arrangement is compact and facilitates 
repairs. 

What may be called the popular side of the exposi­
tion has been well provided for ; and one of the most 
popular exb ibits is  that of the Practical ]�aboratory, 
which is uuder  the supervi sion of Mr. Max Osterberg, 
of Colum bia College. Practical demonstrations are 
made of the various pri nci ples of electricity. An arc 
light is seen burning under water, and this  experi· 
ment is shown with the apparat us  mad e by Prof. R. 
Ogden Dorem u�, of the Col lege of t he City of New York, 
Bellevue Ho�pital , and u sed by him in a lecture at tbe 
Academy of Music in 1856. T h e  electrolYHis of water 
and the electro-magnet are popularly explained, and a 
mach ine is seen in operation wbich illustrates the 
action of Fuca's currents. 

On the sam e floor is  an extensive exh ibit of mach ines 
designed by Elihu Th omson , w h ich has been brought 
over from the Thomson-Houston factory, Lynn, Mass. 
'rh i s  contains, among other objects of interest, an os­
cillating type watt meter ; the original welding trans­
former; a case of three dozen photographs of past and 
present transformers ; and several examples of electric 
welds, i ncluding 3 feet of' 7.:1 inch welded chain, there 
being t wo welds in every link, a weld ed band saw, and 
a plate iron lap riveted joint, in which the rivets are 
practically welded into place. Th ere is  also a fine  ex­
hibit of M r. Thom son's arc l ights of the original T D 
and K type, and of d ynamos built in 1876 and 1878. 

Before leaving this floor, a visit will be paid to the 
exhibit of the electrical wonder of the hour, the Roent­
gen X rays, w hich are shown by Mr. Edisf)n by means 
of his fluorescent screen. The crowd of sightseers is 
passed in single file into a dark room, where the screen 
is arranged inside a rai li ng, in much the same way as 
an ordinary ticket w indow. The crowd passes one by 
one, in front of the screen, which is about 18 inches 
square, and the hand is  passed up within the screen 
and placed against i t. The current from the powerful 
Ruhmkorff coil, of 25, 000 volts, is turned on, and im­
mediately the screen glows with a pale light, upon 
w h ich is seen the ghostly shadow, or shadows, of the 
hand,  the flesh showing up i n  faint shadow, the bones 
in darker shadow, and the r ing, if one is worn, show­
ing out in black. One must confess that a result which 
is merely interesting on paper becomes a l ittle grew­
some when seen through one's actual living flesh . The 
arrangements were so well carried out that, in tbe 
course of an hour, some four or five h undred per­
sons must h ave taken a l ook at their anatomy. 

On the main floor, the latest developments in the 
manufacture of wire and cable and various improved 
methods of ins ulation are shown at the two booths of 
th e Safety Insulated Wire and Cable Company and 
the Wash burn & Moen Man ufacturing Com pany. A 
cur i osity  in the latter exhibit is a coil of copper wire 
which i s  15Y2 miles long and weighs only a trifle over 
2 po u nds . The wire is TNTfli of an inch in diameter. 

The John A. Roebl ing's Sons Company show a bi­
metallic wire-a steel core with a copper jacket-which 
combi nes t h e  cond uctivity of copper with the strength 
of steel. A wire, N� of an inch in diameter, has a 
strength of 5, 700 lb. , and weighs 1, 620 lb. per mile. 

Across the way from these booths will be found a 

J c itutif i c  !merical. 
display by the Fort Wayne Electric Company. They 
show a single ph ase a lternating current m otor, of 10 
horse power and 16, 000 alternations ; also a 5 horse 
power single ph ase alternating motor driving a 7 kilo­
watt bi polar 110 volt dynamo . 

The attendance at the  exposition has been very 
grat i fying and is  increasin g. 

A NATURAL MOUSE TRAP. 

Mr. W. H. Marris sends us the following curiosity, 
says the Am ateur Ph otograph er : 

From time immemorial the m o use has been classed 
with the  pests with which m ankind has had to deal. 
T h e  little animal has three leadi n g  and discreditable 
characteristics, i. e. , thief, tre�pa8"er and destroyer of 
property_ It is therefore not surprising that h uman 
ingenuity b as been ever active ly  em ployed against the 
unwelcome creature's l ife. 

Besides the  chemist witb his poisons, and the wood 
and wire workers w i t h  their clever devices, the mouse 
has had a natural foe i n  the cat ; but notw ithstand­
ing all kinds of snares, mice are not yet extermin ated . 

But since the creation there has surely not been known 
a more curious enemy to m ice th an the one that has 
recently distinguished itself at the fish ing metropolis 
(Grimsby), on the night of March 28. 

An oyster was on that day placed on a pantry floor, 
and during the nigh t (feeling thi rsty) i t  opened i ts  
shell. Three ;;:illy, wandering' m ice were near too, and 
smelling fish,  all placed their h eads j ust inside for a 

taE-te. 'fhis intrusion was i nstantly resented by the 
occupant of the shell, and hastily yet silently a releLt­
less grab was mad e, and those foolish mice were sud­
denly executed prisoners . 

Such a thing has been known on oyster boats here 

OYSTER AND MICE. 

as the capture of a single mouse by an oyster, and rats 
have suffered inj uries to legs, etc . ,  but the trapping of 
three mice sim ultaneously is a record for an oyster, 
which I think at present is acknowledged a uniq ue 
feat. 

Has the oyster firmly conspired to onst the cat from 
the leg it imate occupation for w h ich it has so long been 
renowned ? 

Thanks to the art of photography, our read ers are 
able to see an exact picture of the cap tor and the cap­

Notice. 

A premium of $250 is offered by the SCIENTIFIC 
AME RICAN for the best essay on 

THE PROGRESS OF INVENTIOW DURING THE PAST 
FIFTY YEARS. 

This paper should not exceed in length 2, 500 words . 
The above-mentioned prize of $250 will be awarded 

for the best essay, and the prize paper will be pub­
lished in  the Special 50th Anniversary Number of the 
SCIENTIFIC AMERICAN of July 25. A selection of the 
five next best papers will be published in su bsequent 
issues of the SCIENTIFIC AMERICAN SUPPLEMENT at 
our regular rates of compensation. 

The papers will be su bmitted for adjud ication to a 
select j ury of three, to be named hereafter. 

Rejected MSS. will be returned when accompan ieu 
by a stamped and addressed envelope. 

Each papel' should be signed by a fictitious name, 
and a card bearing the true name and the fictitious 
llame of the author should accompany each paper, 
but in a separate sealed enve lope. 

All papers should be received at th is office on or be­
fore June 20, 1896, addressed to 

Editor of the SCIENTIFIC AMERICAN, 
361 Broad way, New York. 

The NeW" H u ds o n  River llridge. 

To the Editor of the  SCIENTIFIC AMERICAN : 
Your beautiful illustration of the proposed new 

bridge over the H udbOn Ri ver at New York, in  the 
May 2 n umber, excites every where intense i nterest. 

The central span, 3, 254 feet, may, perhaps, be im­
possible to diminish , but the cost of the bridge itself, 
$25, 000,000, could certainly be diminished one-half, for 
it is intended that there sh all be six railroad tracks, 
and the bridge be strong and heavy enough to carry 
all the tracks, loaded with trains (including, of cou rse, 
100 ton locomotives) from end to end, or a total live 
load equivalent in weight to 30, 000 tons. 

May I not modestly suggest to the engineering fra­
ternity that by lim it ing it to two tracks only (or foUt" 
at most) with two or four cars to each t rain and n o  
locomotives, the bridge wou ld be perfectly eapable of 

doing all the work and even more than the system as 
at present proposed , at the same time the cost could 
be dim in ished to within eight or ten m illions, and 
make a much stronger and more beautiful struct ure. 

Strickland Kneass,  Esq . ,  the engineer of the Penn­
sylvania Railroad some seven or eight years ago, de­
ferred recommending such a structure to Thomas A. 
Scott, then president of the Pennsylvania Rai lroad 
Company, because h is estimate of eight mi llion d ul lars 
for the cost was too stu pendous to undertake, and 
that included taking one h und red acres of the 
southerly end of Central Park for a grand interna-
tion al d epot . HENRY DAY. 

New Yor k ,  M ay 8,  1896. 

V a l u ab l e  Patents. 

American inventors w ill have their ambition excited 
by the recent sale, by t h e  Diamond Match Company, 
of Chicago, Ill inoi�, of patent m atch making machin­
ery and rights to European governments. Th at COlll­
pany recei ved $600, 000 from the French government 
and $800, 000 from the Italian government., and it is re­
ported that they will receive similar sums from Ger­
many, Austria-H un gary and other countries, says the  
American Woodworker_ Five years ago the science of 
converting logs into matches was said to be a finished 
science, incapable of further improvement, b ut A meri­
can in gen uity h as shown th at what was " perfect 
work " in 1891 will not answer for 1896. Even now the 
machines used in making matches, won derful thongh tives j u st a s  found . 

• ' . .  • they are , are n ot to be left unchallenged, as inventors 

Nnv Method fo r MeasurelDe ut o f  High are working on n e w  on es, whose capacity will ,  they 
're m p e ratllres. claim ,  far excel that of the best machines now in oper-

M. Daniel Bertbelot h as devised a plan for the m eas- I ation . He is a bold, or a very ignorant, person who 

urement of hi!l;h temperatures which depends on th e w i ll in these days assert that any process, tool, ma­

refract ive index of the h eatt:d gas. It h as recen tly chine or deviee is in capable of further  i mprovemE'nt. 

been ascertained that if  you brin g a given gas to a There m ay be, th ere are, wan y  absol ute failures in the 

gi ven density it  will have the same refractive index works of the in ventors, but i t  is  an open truth that 

whether you reach this result by varyin g the pressnre there are many satisfactory successes all,o, and that 

or the tem perature or both, says the Progressive Age. th rough the labors of these ingenious persons e \'ery­

Consequently, M. D. Berthelot. takes two tubes, along thing in the shape of mach ines is gradually coming to 

which he passes two beams of ligh t obtained by split- a h igher plane. 

ting up a beam of light from a single source. Wben • , • •  • 

these two beams are made to fall on the same spot, ON Apri1 20 Senator Cannon introd uced a joint reso-

they produce certain fringes, d ue to interference. If , lution which if it is enacted into law would give the 

one of the tubes be heated, these fringes are displaced ; . c ity of Wash ington a remarkable attraction. Mr. 

but  they can be brought back to their original posi- Cannon proposes to have constructed an enormous 

tion by vary ing the pressure in the  colder tu be. This ' map of t h e  United States showing every hill, mOUll­

alteration of pressure then prod uces exactly the same tain ,  valley, river, lake, village, eity and railroad . All 

alteration of density in the colder tube as is effected . this is to he done in miniature, but on such a scale as 

by the h eat in the hotter one ; and thiR ena01f's the i will  give a map about t w o·thirds of a mile in length 

temperatu re in  the h otter t ube to be calcn lated . A fter by one-th ird of a mile in breadth . The map is to be 

settling that this could be done, M. Berthelot pro- constructed on such a scale that one foot of map sur­

ceeded to simplify the method by working with only face would represent one square mile of the actual 

one tube, filled with ordi nary ail' ; and he expects to area. The propOSition is a serious one, although it is 

be able to make the method one capable of being not likely to be received as such . The value of such 

readily applied for manufacturing purposes. a map would be very great. 
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THE JETTIES AT GALVESTON HARBO'&. 

(Continued from first page. ) 
jects. Under that of 1880 a jetty was built from Fort 
Point, the east enrl of Galveston Island, to the crest 
of t ile  outer bar. but it was not fully com pleted. 

The modification of 1886 (no w  in progress of execu­
tion) was with a vie w to a possible depth of 30 feet, by 
means of jetties, to  be supplemented, if  need be, b y  
dredging. These jetties were t o  be o f  rock and to be 
built to It heigh t o f  5 feet ab ove m ean low tide, ex­
tending i f  necessary to the contour of  the 30 foot depth 
in  the Gulf, the i r  sea ends �o be 7, 000 feet apart, and 
the south jetty t o  follow the line of the je tty of 1881. 
B u t  it was decided to connect the  inner end of t h at 
jetty with the relatively high ground upon which the 
city of Galveston i s  b uilt by a stone dike known as 
th e shore branch. 

The cost of th e  modification of 1886 (the present pro­
ject) was estimated at $7. 000, 000. The total amount 
expended under the foregoing plans to December 12, 
1895, was $4, 846, 105. 08, in v.ddition to wh ich t h ere was 
expended $100, 000 s ubscribed by the city of Galves­
ton in 1883. Th e  total work d one since operations be­
gan in 1887 is represen tell by 33, 820 feet of south jetty, 
of w h ich 32, 000 feet is com pleted , anll 23, 600 feet of 
north jetty, of which 21, 200 feet is completed. Bot h 
je tties are beyond the bar, in about 23 feet of water. 

The  general construction of the jetties has been 
modified from time to time as the exigency of the 
work dem anded,  but in general i t  has been carried on as 
shown in the  acco m panying ill ustration. The trestle 
is d riven from 600 to 800 feet in ad vance over the old 
mattress work and the  caps, stringers and rails pro· 
perly secured by straps, bolts and spikes. Then large 
sandstone riprap i s  u nloaded on each side of the tr�ck. 
I n  the center and be t ween the mounds thus  formed 
there is unleaded small sandstone riprap to the same 
height as th e mound, the wh ole forming an apron with 
a base of about 20 feet on t.op of the old mattress work. 

NOR TH 

J , itutifi, �mtti,au. 
• .. he Nicaragua Canal and Its COlDpetUol"s. 

The report of the board of engineel's appointed by 
the President to examine and report on the N icaragua 
Canal project places the  probable cost at $133, 472, 893 as 
against the  $69, 893, 660 estimated by the canal eompany's 
engineers. In spite  o f  the  fact that  i t.  nearly doubles the 

estimates, the re port is by no means fatal to the ulti­
mate success of the scheme. Coming j ust now with its 
strong note of warning, it wil l  prevent h asty action i n 
an enterprise the gravity of which calls for mature de­
liberation ; and far from delaying, i t  will probably, in 
the lo�g run,  promote the successful com pletion of the 
canal. 

It has been proved repeatedly  that esti mates of the 
cost of engineering works which involve t h e  excavation 
and removal of large masses of earth, gravel, rock, etc. , 
especially in the construction of waterwaYb, are liablE 
to run far belo w the actual cost of cOllstruction. The 
Panama Canal is a notable instance of this, <tud the  
Manchester Sh ip  Canal Company h ad outrun the first 
estimates long before the completion of the work, and 
were only saved from collapse by the liberal assistance 
of the city of Manchester. The cause of  this dis­
crepancy, particularly in canal excavat ion , is to he 
found in the uncertain nature of the material, the 
failure to make sufficiently thorough subsurface ex­
aminations by boring. and in  unexpected interruption s  
b y  storms, floods, a n d  other natural disturbances, 
which are liable to interfere with the execution of 
the work. It is evident froUl the  report that the com­
missioner is of the op inion that the esti mate of the 
canal com pany's engineers was based upou a. too rapid 
and superficial s urvey of the rou te, and that the data 
was too incomplete for a rel iable estimate of the 
q u ality and amount of the material which would have 
to be moved . The report, moreover, lays great �tress 
u pon t h e  fact that t h e  rainfall along the route of 
the canal is excelJtionaliy heavy. At Greytowl1, the 
proposed Atlantic terminus, a record extending over 

The abortive effort of the old Panama Canal Com­
pany to connect the two oceans is marked by a long 
stretch of incomplcted work at the Isth m ns. It i s  
estimated that of the  total sum handled by the  com ­
pan y, ahout $100, 000, 000 was misappropriated by the  
promoters, and that about $150, 000, 000 was  spent i n  
the  p urchase o f  plant and i n  actual work u pon t I l e  
canal ; whi le some $20,000, 000 i s  held b y  t h e  French 
court� and will be available should construction be 
carried on. 

Mr. Robert T. H ill, of the United States Geologi('al 
Survey, who has made a person al visit to the canal 
wo;-ks, states that the canal commission has employed 
about 2, 000 men during the past year, and that the  
plant is  being kept in  good order and will be available 
if  work should be started . A bout t wenty miles 
h ave been completed, and twent.y-five mi les remain to 
be cut. To complete the canal with six locks and a 
dam at San Pabl o would cost $116, 000. 000 in addition 
to the $266, 000,000 alread y spent .  The  work of raising  
th i s  large  sum of  money is rendered di fficult  by t he 
fact that public opinion in France demands  that tho�e 
who furnish the new capital shall share the  dividends 
of the completed canal in com mon with the original 
shareholders. 

Another scheme for the passage of shippin/! from 
ocean to ocean is that which proposes to build, at 
Tehuantepec, a ship rail way capable of transporting 
vessels of 10, 000 ton s  displacement. The ad vocates of 
this scheme believe that had it not been for the un­
timely death of Capt. Ead�, who was an enthusi­
astic believer in the possibilities of the ship rail way,  i t  
would have been built and in operation b y  this ti nlC. 
It was unfor t u n at e, moreover, for the success of t h e  
Teh uantepec scheme that work o n  t h e  C h ign ecto shi p 
rail way, frolll the Bay of Fundy to t h e  Gulf of S f .  
La w rence, was shut down when i t  was within m ell S U j" 
able d istance of completion. Once the latter sch enw 
is in successful operation, it is likely that an effort will 

be made to construct. a siIu­
ilar road at Tehuanrepec. 

Elmer L. COI·thel l ,  ill a 
recent n u m ber of t.he Na­
tional Geographic Maga­
ziue, estimates the cost o f 
the  sh ip  rail way at $60, 000. -
000. 'l'he l'elatively small 
cost of const ruction of the 
rail way, and the  fact th at 
it would bring Atlantic 
and Pac ific ports 1, 400 
miles nearer than the 
canal , are considerations 
which make it like l y  that 
if the Chignecto rail way is  
s uccessful, the  buildmg of 
the  Tehuantepec l ine will 
be seriously considered .  

• • •  

The trestle and apron are 
contin ued in ad vance and 
the work which w a s  be· 

fore an apron i s  now 
brought up to mean low 
tide with large riprap, the 
small riprap being filled 
in as before. This ri prap 
slope is  straightway pro­
tected w ith granite blocks 
to a little above mean low 
tide. A bracing gan� then 
comes along and secures 
the beari ng piles above 
the ravages of the Teredo 
navalis  by a system of 

bracin/!, which also acts as 
an a n c h or and underpin­
ning. Then the crest be­
t ween and around the 
bents and underpinning 
a n d  underbracing is filled 
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with lar/!e and small riprap as before. Then over 
t h is  rip rap crest is laid selected granite block so as to 
conform as  nearly as possible to the req u i red cross 
bection. The spaces between the blocks are then 
filled with large and small ri prap, properly wed/!ing 
and leveling off the crest, the whole presenting a 
comparatively smooth and even surface to the 
waves. 

The sandstone riprap h as been procured from Ledbet­
ter, Quarry Station,  a nd Heber stone quarries, Texas, 
and the granite comes from Granite Mou ntain, Burnet 
County, Texas. The minim u m  weight of the blocks 
of granite used ils five tons, and on the arrival of the 
stone in the contractor's yard at Fort Point it is in­
spected a s  to its hardness, toughness, weigh t  and du­
rabil ity , The h ardness and tough ness is determined 
by the hammer, the weight by specific gravity, viz. , 
immersing a large sample of stone of known weight 
dry in a tan k filled with water, then catching and 
weigh ing the displaced water and re weighing the sam­
ple wet, the amollnt of w ater imbibed by the sample 
is also n oted ; using the specific gravity data and the 
stone's general appearance, durability is determined, 
supplemented by immersin g  sam ples in sea w.ater and 
carefully noting disintegration or chan/!e of any kind. 
The stone is  also subjected to " M. Brard's m ethod " of 
testing. 

The jetties when finished will make Galveston 
the export and import harbor of a large section of 
country. 

I am i ndebted for data to Major A .  M. Miller, U. S. 
A . ,  engineer in char/!e, Mr. E. M. Hartrick, assistant 
engineer. and M r. C .  H.  McMaster, secretary, Galves­
ton Chamber of Commerce. 

.. I e  . ..  
DR. FICK has shown that winking is  more frequent 

as the retina becomes more fatigued, and it has been 
found that i n  reading at a distance of 30 centimeters 
the number of winks per minute is 1 '8 with electrical 
illumination, 2 '8 with gaslight, while with weak illu­
mination which only permits reading at 18 centimeters 
the number is 6'8 pel' minute. 

Sustain the  vital forces ! 
three years sho wed a mean rainfall of over twenty-two I After all, this is the key to l ife. It is the  guide to the 
feet, and on the west coast the mean for fourteen restoration of h ealth. It i s  the primary princi ple in 
years was five feet five inch es, varying bet ween eight t h e  !luccessful treatment of  disease. Talk as you will 
feet n in e  inches and two feet eigh t  inches. In view of about the invasion of the hum an body br bacteria. 
the fact that the proposed canal invoh-es " the con- Sustain the vital forces, if you will render thelll 
struction of n u m erous dams and embankments of powerless. Bacteria cannot thrive in the physiological 
magnitude, some of them without precedent in engi- field. The unseen enemies of this silent realm are 
neering practice , and all involving serious hydraulic rendered harmless in a body of perfect health. The 
problems," the necc!'sit y for obtaining accurate local fateful /!erm can only enter when its defenses a re 
records of t h e  rain fall is apparent. As an instance of destroyed . .  Antiseptics may k i ll the /!erms or stop their 
the discrepancy between the figures of the engineers I propagation, b ut the main thin�, after all ,  is  to sustain 
of the company and those of the government engineers, the vital forces. 
it is sufficient to state that at a point a few miles below The old idea of battling with both nature and 
the Och oa dam the former estimated th e  maximum disease is  exploded. He who depresses tlle l:'ystem 
flood discharge of the river at 42,000 c ubic feet per to get rid of pathological conditions is behind the 
second, whereas the  latter estimate this discharge at ti me. 

150, 000 cubic feet. Germs are al ways with us, but they can do no harm 
The great Ochoa dam, in some respects an unprece- unless through some breach they euter tbe sanctuary. 

den ted u ndertaking, is estimated by the com pany to I Even then they are often rendered h armless, except it 
cost $977, 000 and by the board of engineers to cost be some organism whose rlefensive m ech anism i s  ren­
$4, 000,000 ; and throughout th e whole route, from dered weak through excesses or disease. Germs may 
Greyt.own to Brito, t·h e  estimates of t.he company are prod uce disease, but health never prod u ces germs. 
largely increased by the President's commission. Deadly germs must live only in It pabulum hom ogene-

In concluding, the report recommends that a snm of ous to th eir character ; hence, so long as the strength 
$350,000 be !>pent in ascertaining by a thorough su rvey of vital force is lllaintained, they are insignificant crea­
the nece�sary data for the drawing up of reliable plans tures . 
a.nd estimates. Such a survey would inspire confi- Sustain the vital forces. In health this means to keep 
dence in the financial world, and would give a stand- in health. It means good air, thorough cleanliness, 
ing to the enterprise which it cannot be said to pos- good food. no excesses, labor i ll moderation, no mental 
sess at present. The Nicaragua Canal Company is worry. 
requesting that Congress guarantee i t s  bonds to the In sickness, it means more. The flagging energies 
extent of $100,000, 000. Before any such sum is m u st be revived, st imulated, toned. Air, cleanliness. 
pledged to the con .. truction of the canal it is n ot too food, must be by special selection. Drugs can only do 
much to ask that the nation shall know with some cer- goorl when they rid the system of morbific matter and 
tainty what the actual cost of the undertaking will be. restore the function of  organl!. We aid i n  t issul-

Taking it altogether, if the final recommendation building when we s ustain the vital force� . We re"tore 
be carried out, the report should exercise a favorabl e  function by sustaining the vital forces. We d ri ve ou t 
influence upon the project ; and it is l ikely that, when : bacteria and render t h em h armless by so d oing. The 
an exhaustive survey has been made, the commercial  whole medical world i s  coming to this old tenet, which 
and strategic ad vantages of national coutrol of the I formed at the beginning of  our reformation the key· 
canal will lead to its being materially assisted by tile l stone and head of the corner.-The American Medical 
government, J oumal. 
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TYPEWRITING AND ADDING MACHINE. 

The accompanying illustration presents a machine 
intended to cover a sub!'t antially new field in type­
writing a n d  adding- machines. It is the property of 
and is being man ufactured by the N umerograph Man­
ufact uring Com pany, of C h a rleston, W. Va. , u nder 
patents to George W. D udley, No. 554, 993, 555, 038 and 
555, 039, of February 18, 1896. 

'l'he object of the invention is to quickly and accu­
rately add a column or columns of figures and, at the 
same tiUle and by the same manipulation of the keys, 
to print u pon a sh eet of paper or a blank book tj:18se 
figures in the order in wh ich they are added, so as to 
forUl a proof sheet w h ic h  shall verify the correctness 
of the addition, and whil'h machine, by special adjust­
ments, may be ma-de to print at the end of the column 
the s u m  total of the column, and to do the work in a 
vertically descending progression or vertically ascend­
ing- progression or in a horizontal p rogression. 

It veri fies, by printing i n  full sight, each figure to be 
added at the same time the a J dition is made, and is so 
constructed that, if the proper key is struck, the result 
m ust be perfect. It works with the ease of a type­
writer and its speed is only limited by the skil l  of t h e  
operator. It subtracts by re versing t h e  machine as 
readily as it adds ; in other words, the registering 
d isks run on e way as readily as the other.  It carrie� 
automatically. The keys all work in the same hori­
zon tal plane and have for each figure the same dip or 
extent of depression. Its construct ion it; si m ple, con­
sidering the variety and extent of work done, and its 
action in all its parts is  positive. It i s  adapted to print­
ing on pass books with t h e  same facility as upon the 
ordinary platen an d sheet. Additions can be m ad e  
either to the right o r  t o  the left. It can b e  used t o  add 
without printing or to print without adding. Mis­
takes, if m ade, can be seen at once, and corrected as 
easily as mistakes u pon the typewriter. The illustra­
tion represe nts a double machi n e. upon one side of 
which can be k ept t h e  debts and on the other t h e  
credits, and a balance c a n  be struck b y  ded ucting the 
one from the other, as sh own in t he example given .  

OAKLAND, Cal. , clai ms t o  be the healthiest city i n  
t h e  world, or, a t  an y ratE', i n  the United States. 
The death rate has fallen since 1882, when it was 
13 '56 a thousand. Last year it was 11 '85 a thousand. 
This approaches near to the sanguine sanitarian's 
ideal of 11 in a thousand. 

J titutifi, !mttitau. 
Ali INGENIOUS TOOL HOLDER ATTACHMENT. 

Th e accompan ying illustration shows an ingenious 
device for reducing the friction of the tool of a slotti ng 
machine on t b e  return stroke across a piece of work. 
As ordinarily made, tbe tool flap is of heavy construc-

TOOL HOLDER AT TACHMENT. 

tion, and it bears agai nst the work with a greater 
press u re than is  desirabl e, tending to spoil the ed ge of 
the tool . To reduce t h i s  press ure and lighten t h e  
tool flap, Mr, Joh nson, the master machinist at t h e  
Watertown Arsenal, h a s  designed the attach m ent 
wh ich is h erewith shown at work on a slott ing ma­
chine. I t will be seen th at the sliding head is provi d ed 
with a stout, down ward l y  projecting tool h older, 
wh ich is held in a vertical pocket. At its lower end 
the tool holder is provided w i t h  a h inged tool flap, 
which is so arranged that the tool can swing back­
ward, as u>'ual, t o  clear the work on the return stroke. 

The tool is held against the work by the action of a 
small coil spring, which is located i n  a recess drilled 
to receive it in the body of the vertical bar. 'l'h e  
holder with i t s  tool can b e  rotated b y  means of the 
hand crank and worm gear, carried on projecting lugs 
at the base of the sliding head. 

On SOlDe Physical Properties oC Argon and 
HeliulD. 

Lord Rayl eigh h as made a new determination of the 
specific gravity of arg"on, using a large volume of the 
gas separated froUl atmos pheric nitrogen by sparking 
with oxygen . The result obtained, referred to 0, as 
16, was 19 '940. Prof. Ramsay had previously obtained 
a density of 19 941 for the gas obtained by the mag­
nesium method, so that it is evident th at the products 

obtain ed by the two methods are identical. The 

auth or has also determined the refractivity of argon 

and h el i u m , with th e results that the refractivity of 

a rgon is 0 '961, while t h at of hel ium is 0 '146, com pared 

with ai r' as unity . The result in the case of argon is very 

un favorable to the view tha t  this gas is an allotropic 

form of n itrogen. The refracti vity of h elium i s  re­

m ark ably low, the lowest previousl y  known being 

that of h ydrogen, w hich i s  m'arly 0 '5 t h at of air. The 

results of determinations of viscosi ty were for helium 

0 '96 and for argon 1 '21, referred to dry air. The latter 

lJ u mber is some w h at higher than that for oxygen, 

which has stood at the h ead of the list of the pri nci pal 

gases in th i s  respect. T h e  author h as found, says the 

C h emical News. by spectroscopic exam i nation that 

th e gas emanating from th e  Bath springs contains 

both argon and h eli u m ,  with probably less than 10 per 

cent of the latter i n  the mixture of the two. Gas from 

the Buxton s prings was found to contain abou t 2 per 

cent of argon, while the presence of h elium in this gas 

in very small q u antity was probable, but not certain. 

T h e  interesti n g  qu estion concernin g  the existence of 

heliu m in the atmosphE're was attacked by allowing 

the greater part of samples of atmospheric argon to be 

absorbed b y  water and examining the residues b y  the 

spectroseope. I t  was expected th at helium, since its 

sol u bility in water is but ahout one-fifth th at of argon, 

would be concentrated i n  t hese resid ues if it were 

present. No hel ium could be detected in this way, 

and th e aut h or concludes th at if hel i u m  be present i n  

the at mosph ere, it m ust b e  in very small q uantity, 

probabl y m u ch less than a ten thousandth part.­

American Journal of Science. 

THE D UDLEY TYPEWRITING AND ADDING MACHINE. 
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THE HUNGARIAN MILLENNIAL EXPOSITION OF 

BUDAPEST. 

When a people can look back to the ninth century 
for the beginnings of its national existence, and trace 
its de v elopment down to the pre�ent time, it is natural 
that it should not 
only cherish a j ust 
pride in its an ti­
quity, but wish to 
c e l e b r a t e  t h e  
thousandth anni­
versary in s uch a 
manner as to at­
t r a c t  the atten­
tion of the nations 
of the world. The 
Hungarians, led 
by Arpad, estab­
l i .,;hed a new na­
tion in the year 
896, and now the 
d e s  c e n d  ants of  
this i n t repid host 
honor the thou­
sandt'l anniver­
sary of that event 
by giving at Bu­
dapest a ' "  M i llen­
n ial Exposition" 
which is nniq ne 
in character and 
extensive i n  scope. 

J(itut i f i( jmtti(au. 
of the realm has a village in the grounds, where are 
carried OIl the  daily vocations of home li fe, t h us giv­
ing, for the first time, an ethnographic picture of the 
kingdom. 

The section devoted to modern times includes all 

opened with im posing ceremonies on May 2, by the 
Em peror Franch, Joseph, as King of H u ngar y ;  it will 
remain open unt i l  October 31. During the  continu­
ance of the Exposition, there will be an almost unin­
terrupted series of festivities. In nearly all the towns 

and cities of the 

For the  Expos i ­
tion, t h e  III 0 s t 
beautiful park of 
B u d a p e s t  b a s 
been selected. and 
it has been beau ­
tified by the erec ­
tion of bridges tu 
unite the various 
p o  r t. i o n  s of the 
park . From the 
banks of the nat­
ural and artificial  
lakes and streams 

THE HUNGARIAN MILLENN IAL EXPOSiTION AT BUDAPEST-CASTLES AND TOWERS OF THE NINTH AND E LEVENTH CENTURIES. 

land monnments 
a n d  institutions 
w i l l  be inaugu­
J'ated. Among the 
I I I  o s t  important 
of these events 
will be the laying 
of the corner stone 
of the triumphal 
arch, wh ich will 
co!'t 800, 000 florins, 
and the opening 
of the new Parlia­
ment House, one 
of the m ost mag­
nificent  buildings 
i n  t h e w o r l d ,  
wh ich h as cost 
$6, 400, 000. T h e  
n e  w w a t erway, 
built by H unga­
rian e n g  i n e e r s 
througli the "I ron 
Gates" of the Dan­
u b e ,  w i l l  b e  
thrown opel! to  in­
ternat ional tl alfie. 
Some ti me during 
S e p t e III b e r .  an 
h istorical pagean t  
will b e  h p  ld . More 
than 2, 000 persons 
will take part in 
it. Its object is 
to depict in " i vid 
colors the m 0 s t 
im portant politi­
cal events, h i stori­
cal heroes, etc. , all 

rise fortresses in imitation of th ose of centuries ago. 
The directors have wisely planneu all educational 

exposition on a gigantic scale. The thousand years of 
Hungary have been divided i n to eight distinct epochs. 
To each of these a separate b uilding of appropriate 
architecture has been a .. signed , and the contents are 
illustrative of that period, showing its arts, industries 
and history. Every one of the nineteen nat ionalities 

that may be expected in an exposition which illus­
trates H u n gary. It is not an international exposition 
in  the sense that all the work of the world is to be 
shown there, as in  Ch icago or Paris ; i t depicts the 
Hungarian nation, and no other. 

The Exposition grouuds occupy 129 a cres. There 
are about 169 bnildings and pavil ions, which were 
erected at a cost of $4,000, 000. The Ex posi tion was 

c l o t  h e d in cos­
tumes appropriate to the epoch they ill ustrate. In 
spectaeu lar effect this gala procession will outdo any­
thing of its k ind yet seen. 

The Historical building. which we ill ustrate, is  a com­
posite palace or rather group of bui ldings. For the 
following d escription we are indebted to an enterpris­
ing American journal. the Hungarian American. The · 
historical section is on the Szech enyi Island.  The 

THE HUNGARIAN MILLENNIAL EXPOSITION AT BUDAPEST-THE HISTORICAL BUILDINGS. 

© 1896 SCIENTIFIC AMERICAN, INC.



330 J titufific !mtticau. 
group o f  buildings i s  made u p  o f  individual elements, I i n  some o f  t h e  larger b uildings as many a s  four 01' six 
each one of w h ich expresses a distinct period of archi- may be found. 
tectural evolution, a� Romanesque, Gothic and Renais­
sance. Segesvar has afforded the model for one 
tower, while the h igher is a union of numerous sug­
gestions found i n  the famous ruill s  of the  country. 

The Vajda-Hunyad castle  contributed th e  balcony,  
Diakovar the  portals, the arch and the coat of arms. 
The fourteenth cen tury Gotbic has been follo wed in 
the bod y  of the building. Instead of a king-'s pavilion, 
apartments have been prepared in the " Roman " (Ro· 
manesq ue) historical build ing. This idea is a particu­
larly happy one. The fa Qad e of the Romanesque 
building is one of the most remarkable features of the 
whole exhibition. It is a copy of the  front of the 
church of Jak, a pearl of the  Romanesque period. It 
is the oldest architectural monument of H ungary. The 
whole struct ure of the Exposition is destined for mem­
orial, h istorical and artistic objects of the oldest H un­
garian historical period-the t ime of the Arpads. 
Here in the midst of venerable relics the King of H un­
gary will receive the guests of high rank. 

The H ungarians have long been noted for their hos­
pitality, and from all accounts visitors to the Exposi­
tion give the citizens of Budapest high praise for their 
attention to strangers. 

In all these cases the current is taken from the elec­
tric light mains running through the street, and the 
cost of operation is found by act ual experience to be 
very low. This is due to the fact that the charge for 
current is based on the quan tity used , as indicated by 
a m eter, and as the elevators only use power w h en i n  
motion , the average amount is very small. In b uild­
ings where the elevators are kept in  constant use the 
charges per car are correspondingly high, although 
they seldom go beyond thirty-five or forty dollars per 
month for each elevator. But in smaller buildings, 
where t h e  elevators only run i n  answer to a pu!>h but­
ton call, the monthly current bil1� run as low in  some 
ca ses as five or six doll ars . 

The builders of electric elevat ors, exclusively, claim 
that in larger installations, where a generating plant is 
used, the operating  expenses would be less than with 
hydraulic elevators. Their basis for th is claim is  that 
t h e  electric generators can be driven by steam engines 
of higher efficiency than th e tsteam pum ps used for a 
h ydraulic system . To offset this the hydraul ic  men 
claim th at as in their system pressure tan ks a re used, 
the s i ze of the pumps can be made uearly eq u al to the 
average power required to keep the elevators in mo-

• 4 • , .. tion, hecause tbe  pressure tanks act as a storage re-

The W o n d e rful Developllle n t  of the Electric senoir; but as no such energy storing de vice is  used 
Elevat o r ,  a n d  the C a u se 'J'h e reof. with the electric system , the capacity of the en gines 

N o tice to Our Readers. 

In order to obtain the opinion of the readers of th e 
SCIENTIFIC A MERICAN as to what invention intro­

duced within th e last jijty years has conferred the 
greatest benefit upon mankind, we publish the accom­
panying card, which please cut out and return to the 
editor . Th ose who preserve the paper for binding and 
do not desire to deface their files, or who read this 
notice at a library, will please answer by postal card. 
It i s  desired to get as full a vote as possi ble. The 
result of the vote will be published in  the Special 
50th Anlliversary Number of the SCIENTIFIC AMERI­
CA N 0 11 July 25. 
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BY WILLIAM BAXTER, JR. must be eq ual to the maximum demand, and t h ere· Ho w ."- rti ficial M o n strosi ties .\ ,·e llIade. 
The practical application of the  electric elevator fore that t heir average rate of working w ill be so far Prof. J. A. Ryder, of Philadelphia, has recently made 

has progressed in s!lch a quiet and unobtrusive man- below the point, of h ighest efficiency that their  actual refearch of some length into the methods b y which the 
ner that very fe w outside of those directly interested economy over the steam pum ps will be small , if any Japane!ie h ave produced the race of double-tailed 
in the industry have anything l ike a correct im pres- at all. gold fish,  Carassius auratus, which are such favorites 
sion of the exteut to which it is used at the present This claim would hold good if It single elevator were wit h fanciers and the owners of aquaria in this coun­
ti me. When the elelltric motor fi rst callie  into use, and used, but in any case where a generating plant would try ; and, incidentally, h e  has al!<o called atten tion to 
i t  was demonstrated that it  was a s ubstantial and ser- be installed, the num ber of elevators would probably �om e very interesting facts  of a l ike n :tt ure regarding 
viceable machine, its use for the operation of elevators not be less tha n four or five, and might be many more . other allied vertebrates. The experiments of Weber, 
was  at ollce suggested, and many were installed for Now, when a n umber of cars are used, the capacity of proving that the eggs of the common pike could be 
such service. But in all  these e:ll'ly applicat,ions, an the generating plant would not have to be much in ex- cau�ed to prod uce double monstrosities i f  the recently 
ordinary stationary motor was used to drive a belted cess of the average, because all the cars would not have fertilized eggs were violentl y  shaken, were th e initial 
elevator machine of the type generally used in facto- to d o  the maximum work at the same time. discoveries that have led to the present doubling  from 
ries, where they are driven from the line shaft by an The introduction of an electric elevator plant in a single yolk. This fact is known to our fish com­
open and a cross be l t .  To· day there are proba- bui ldings of the most pretentious class may not de· missions, and great care must at first be used to pre­
bl y not far from one thousand elevators of t his  pend so much upon the relat i ve economy of a complete vent the almost entire prod uction of monstrosities by 
class in New York City that are operated by electric electric system as com pared with a complete hydraulic rough handling. More remarkable still is the concl u­
motors. system as the contending factions appear to beli eve. sion reach ed b y Von Iheri ng that certain armadillos 

The real electric elevator, h owever, did not come In large buildings heretofore erected , i t  has been c us- norm ally prod uce several young from a single fertili zed 
into the field unti l  about eight years ago . At that tomary to install an electric ligh t ing plant, because egg. Dr. Ryder is inclined to regard the double ·tailed 
time some of  the most progre;;sive elevator builders under the conditions existing it was found t h at th e  gold fish as " the actnal realization of an eight-l imbed 
concluded tbat a self-contained electric .. levator would cost of lighti ng could be greatly red uced in that way. vertebrate, " a thing most. contradictory of our present  
find a wide field of  application in all small buildings A battery of boilers and an engineer and fireman were basis of  animal classificat ion . These fish have been 
where a h yd raulic plant could not be instal led, either required in order to furnish steam for the hydraulic prod uced in Japan, he concl udes, for at least two cen­
on accou nt of lack of space or cost of operation . From elevator plant, and the ad dition of an engine and an t uries and they there command high prices among 
time to time since then many of the hydraulic elevator electric generator only increased the operati ng ex- the w�alth Y cla�ses, the finest or most abnormal vari­
builders have added an electric machine to their list penses by the amount expended for a few tons more ations being in great demand. By taking the eggs of 
of apparatus. And at present all the prominent con- of coal. The cost of this coal was found to be so small the normal species of gold fish and shaking them,  or 
cerns are manufacturing them . About five years ago a percentage of the charge of the lighting com panies disturbing them in some way, the Japanese get double 
new corporations came into the field as manufac- for c urrent as to enable the saving to soon pay for the monsters, some with doub'� heads and a single tail and 
turers of electric elevators exclusively. The older cost of the electric plant. lSome with  double tails. Naturally the com plete double 
builders have always maintained t h at for thoroughly Inasmuch as the u se of electric elt'vators operated monsters wo uld be unlikely to live, whi le  those with 
first-class i nstallationR the h ydraulic elevator was the by current taken from the street mai ns renders the only the duplicat ion of the tail, h aving the problem of 
only proper th ing, and that t h e  place for th e  electric use

" 
of  boilers, engines, engineer, and firem an unne- life in no wav com plicated for them, would be quite 

was in small buildings, w here cost of operatJon and in- cessary, it becomes a question w h ether even in the likely to surv
-
i ve. These monstrosities, being selected 

stallation con>titute i mportant factors. largest buildings it would not be more economical, and bred, would in all probabil ity hand on ward the 
The manufacturers of electric elevators exclusi vely, and convenieut in every way, to discard the generat- tendency to reproduce the double tai l ,  wh ich in time 

on the other hand, insist that the electric is the best ing plant. The fact that in some large b uildings would become fixed and characterist ic, if j udicious 
for all cases, and that it is only a question of time when where electric lighting is used, and where there are selection were main tained by interested breeders, as h as 
i.t will drive the h ydraulic out of existence, as effectu- a number of electric elevators, this plan has been been the case wi th the many breeds of dog!", horses, 
ally as the latter drove out the steam elevator, which adopted would sho w  that in these cases at least such a fowls, and pigeons. Barfurth, experimenting npon tad-
twenty - five years ago held alm O>lt u ndisputed posses- conclusion has been arrived at. poles, has found the d u plication of the tail ill them has 
sion of the field. • , • , .. much to do with the manner in which it is removed. 

What the final outcome of this contest will be would CO llvenion of' Emery i nto Corlllldlllll . For exam ple, if the tip of the tail were sni pped off ex-

be difficult to predict. At the present time it looks Mr. Hasslacher has patented an electric process of actl y at right angles to the axis of the body, the tail 
very much l ike an uneq ual fight : for the opponents converting emery into corundum by means of t h e  arc was regenerated of the normal form and straight back­
of the electric elevator as a rival of the hydraulic are of alternating currents. As heat and not decom posi- ward. If removed at an acute angle, regeneration took 

really between two fires. They cannot advocate the tion is aimed at, continuous currents would be un suit· place so that th e  new tip was d irected either upward or 

electric very strongly, as they desire to maintain the able. The furnace is  made of firebricks and .. tands on I down ward, according as the inclined, regenerated cut 
supremacy of the h y draulic, and if they endeavor to two bridges ; the holl o w  underneath ser ves as reeep- surface looked up ward or downward. These facts 
depreciate its meri t s  too much, they only succeed i n  tacle for the fused mass, there bein� a small h ole in can not be dismissed as useless in connection with the 
creating the impression that their confidence in their the bottom of the furnace. This h ole is  covered with problem of inh eritance in general ; for w hile, as we 
own electric apparatus is not very strong, and this a glass plate. The electrodes (carbon rods) are ap- rise in the scale of organization, the tendency to re­
they cannot do, as it would give their rivals in the proached to within one or two inch<'s ; the interval is generate lost parts becomes more restricted, the tend­

electrical field an advantage. packed with lumps of carbon. The emery, also the ency to prod uce monstrosities due to disturbances of 
That the sphere of usefulness of the electric ele- finest d ust, of li ttle use otherwise, i s  mixed with pow- development remains in full force, a� is illustrated by 

vator is not confined to as slIIall and unimportant dered coal, the amou nt depending upon the iron oxide the disposition to reproduce extra toes in the cat, th e  

plants a s  the b uilders of h ydraulic apparatus h a v e  i n  t h e  emery ; for 2 5  per cent o f  oxide 5 per cent of same tendency hereditary in the Dorking fowl, or even 

been accustomed to claim can be demonstrated by carbon is reckoned. The coal lum ps are soon burned the dispo�ition to reproduce extra thumbs or toes in 

the ch aracter and f'ize of the bu ildings in which they by the oxygen of the iron oxide and the arc forms t h e  human fam i ly.-Dr· . Eugene Murray-Aaron, in 

are now used. Within the past two or three years, a under hissing. The inner mass begins to melt, the Popular Science News. 
large number of new buildings have been erected in glass plate gives way and a stream of fused coru ndum 

Broadway and the adjoin ing streets between Canal flows out. The hard o u t er crust is then broken with 

and FOUl'teenth Streets. iron rods and new material thus  fed to th e arc. This 

These buildings are, with few exceptions, modern addition stops the flow, which starts again after ten 

fireproof struct ures, from eight to twelve and more or fifteen minutes. The base plate is strewn with fine  

stories h igh. Some are used as manufacturing estab- emery powder to protect it from the intense h eat of 

lishments, and others as sho w  rooms for out of town the fused mass. The resulting corund um is almost 

firms and as office buildings. In out ward appearance free of water, of which the emery contains about 5 

as well as i n  i.nterior decoration some of them rival I per cent. It is crystalline, col orless, and then reselll­

more preten t, ious struct ures down town. I bling q u artz ; pink or bl ue, fine, small crystals of sap 

An inspection of these buildings will show that l phires have bepn found iu druses. The current is kept 

nearly all of them are provided with electric elevators. l at 250 am peres and the pressure is 40 or 60 volts.-The 
In most cases only one or two elevators are used, but Trade Journal Review. 

• • • • • 

Central AlIlerican Exposition. 

Minister Arraiga, of Guatemala, has informed the 

Department of State that a Central A merican exposi­

tion will be held at Guatemala la Nueva, the capital 

of Guatemala, next year from March 15 to July 1 5. 

Though the exposition is of a Central A merican and 

not of a universal character, it will nevertheless incl ude 

a foreign section where the exh ibitcrs of other coun­

tries may show their wares, and a cordial invi tation is 

extended by the Guatemalan government to the citi­

:Lens o! the United States to be represented. 
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J c itutific �mtri,au. 
A NOVEL POCKET CAMERA. reasonable that any lad or lass can afford to have one, 

Within the past fe w years the development of com- while the pleasure it will give to hundreds who nev er 
pact, l ight miniat ure cameras, easi ly operated yet thought of taking photographs cannot be estimated. 
capable of prod ucing clear, distinct pictures, has been The I;ole manufacturer of this camera is Mr. E. B .  
nearly a s  remarkable as the perfection o f  t h e  bicycle. Koopman, 33 Union Square, Ne w  York City. 
Inventors have st udied the problem of making a • ' . '  • 

camera so sim ple in its working parts that it cannot A Battleship Tnrret Tested to De.trnc&loD. 

readily get out of order, yet will be so easily under- A trial was made last week at the Indian Head 
stood as to enable any person who may have had no provi ng grounds to determine whether the internal 
previous knowledge of photography to make satisfac- structure of th e turrets of our battlesh i ps would pro­
tory pictures. In presenting i l lustrations of the li ttle perly support the  15 inch armor when it was struck 
camera named ,. The Pocket Presto Cam era," we sho w  by a shot from the heavier gu ns. When Ii, 13 inch shot 
a n ovelty and sim plici ty of construction which speaks strikes a turret, its 36, 000 foot tons of energy are partly 
for i t self, and an illusjration of the actual size of one resisted by the dead weight of the turret, and partly 
of the pictures made with it. As will be seen in the by the clips which hold it down upon the turntable 
larger lower view, the camera consists of an elli ptical path on which it revolves. The blow also tends to 

shaped sheet metal burst in the particular plate upon which it falls, and 
bod y about three inche'l this has to he resisted by the plate steel framework 
lon g, having the front upon which the armor is built up. The turret, for the 
end square. The cover p urpose of the trial, was placed upon a sol id h orizontal 
is made of one piece of platform a ud rested upon large steel cylinders, repre­
m etal and is put over 3Emting the rollers u pon which it rests w h en on ship. 
one side of the camera, Th ree shots were fired, with the following results : 
occupying the bottom A 500 pound shot from a 10 inch gun struck the 15 inch 
when in position, the plate near the top with a velocity of 1, 700 foot seconds, 
outer lip of the cover penetrated six inches, and broke u p. The framing 
overlapping the ont- was uninjured. 

THE POCKET CAMERA PICTURE, 
ACTUAL SIZE. 

s ide of the camera, A 12 inch sh ot, with 1, 700 foot seconds velocity, also 
as may be seen in the broke up, the  point remaining welded in the plate .  
i l lustration, w h ile a n  I T h e  fra ming t o  t h e  rear was u n inj ured, b u t  olle bolt 
inner concentric lip or h old i ng the  armor plate was sheared off, and the plate 
projection on the inside w as cracked from top to bott om . The plate was not 

overlaps t h e  inner edge, tlJ ere by forming a light -tigh t moved from its place u pon the  structure ; but  the en­
joint. By such construction the interior (see the upper tire turret wes moved seven inch es to the rear. 
right hand vie w) is readi ly accessi ble for loading or A 12 i nch shot with 2, 000 foot seconds velocity pierced 
uu load ing. the 15 inch steel plate, the  backi ng, and the frame-

Another feature is that it is a roll holder and plate work, and passed thro ugh the entire turret, smashing 
camera combined ; the triangulat· shaped portion ob- the cast iron plat e on the rear face. The framework 
served i n the  view j Ul;t mentioned is madA of m etal • . was torn and t wisted in all directions in the vicinity 
and h olds n ear its apex a wood spool around which of the place of i m pact." The whole  turret was again 
the exposed film i� wound after passing from a special moved bodily to the rear, this time about six inches. 
pocket in which i t  is placed when loading o ver the  T h e  results are considered to be satisfactory both as 
straight or focal plane portion, the arrow indicating regards the 12 inch gun-wh ich is t h e  type to be 
the direction of the revolution of the spool. A slIlall mounted on the Iowa-and as regards the turret, 
hole in th e face of the end of the spool engages a wh ich is th e same as those on the Indiana. It is con­
pin projecting from the  underside of the rotating d isk, sidered that the turrets would h ave furnished good 
aud the center hole of the spool fits over another pin protection to th e guns and cre w within  it, and that 
around which th e spool rotates. The rotating disl. th e holding-down clips which are used i n  actual serv­
will be noticed on the rear of t h e  outside of the camera ice would have proved amply sufficient to keep the 
in the larger view and has convenient outward projec, 
tions for the fingers to pu sh agai nst in making a revo· 
lution. It is  also provid ed w it.h four detents which fit 
over sl ight projections arra nged at each quarter of a 
circle, so that a slight click is heard as each quarter 
turn is made. The camera is supplied loaded with 
sufficient film to make twenty-fi \'e pictures, but has a 
capacity for fifty. In rotating 
the spool of film the d i�k is 
t urned h alf  a revol ution or until 
two clicks are heard. If it is 
desi red to use plates. the film 
h old er is removed in the usual 
dark room and a square shaped 
m etal box h olding a miniature 
glass plate on each side, four in 
all, is sli pped over the saDI e pin s 
that sec u red th e  film holder. 
The vie w  of this is seen in the 
upper left hand corner. Tongue­
shaped flat springs press the  
plates outward as  they are sli p­
ped into the grooves. W hen in 
position all d the cover replaced, 
the camera is loaded with four 
plates, and i t  is only necessary 
to rotate the large disk one­
quarter of a revol u tion to bring 
a fresh plate into the focal plane. 
Located behind the  lens is a ver­
tical plate with a rectangular 
aperture to cut off the  marginal 
rays of  the lens . The m iniature 
lens is held in place by a flat 
spring and is adapted to be 
�asi l y  removed for the purpose 
of cleaning w h en necessary. The 
�h utter directly in front of the 
lens is of a gravity, pivoted, seg-
mental type, works freely and 
has no springs to get out of order. The operation of 
setting the sh utter is very simple. The larger illustra­
tion shows the m eth od of making the exposure. The 
rotating diaphragm d isk on the front contains three 
openings for instantaneous and time work, and has 
detents and projections for stopping it at the right 
place and for turn ing similar  to the film-rotating disk. 
The pocket device for holding the film is quite simple 
and ingenious, but its working need not be explained 
here. 

Suffice it to say there bas seldom been a camera 
made which has such a large capacity confined in so 
small a Sp31.le and one that cann ot become disarranged 
by rough handling. In addition to this the price is so 

turret in place. 
.. . . . ..  

W o rk with the Electl'ic F u rnace. 

Prof. Dewar in a recent lecture at the Royal Insti­
t ution paid tri bute to t h e  work of  M. Moissan with the 
electric furnace. M.  Moissan was ind eed the pioneer 
in the work of research comprised in  the combination 

THE POCKET PRESTO CAMERA. 

at high temperatures of carbon with various elements. 
Prof. Dewar, referri ng to the fact that many of the 
carbides thus obtained are decom posed by water, 
pointed out that many years ago Prof. Mendeleef 
speculated that the only way to account for the im­
men�e localization of petroleum at Bak u and other 
centers was that it was being contin uousl y  !l:enerated 
by the action of water on carbides. This idea was not 
favorably receivlld at the time. but it has now met 
with a certain degree of acceptance. Benzine, the 
product of acetylene, generated by some of the car­
bides, is the nucleus of all the colors hitherto obtained 
from coal tar products. Benzine by the acetylene pro­
cess is reached in three distiDct stages. First, the 

33 1 
combination of lime and coal in the electric furnace ; 
second, the decomposition of the resulting carbide by 
water ; and, third, the transformation into benzine of 
acetylene gas by means of heat. 

• f • • •  
A SUBSOIL AND HARROW PLOW AT TACHMENT. 

The accom panying illustration shows a plow at­
tachment, for which a patent has been granted to 
Tom M .  Bowers, of Crockett, Texas_ It wi ll be seen 
that the share and handies may be of ordinary con­
struction. The beam is extended to the rear and 
bolted to the left handle, w h ere it is provided with a 
vertically depending portion, at the bottolll of which 
is firmly fixed a laterally proj ecting wing. From the 
point of its attachment to the vertical bar the wing 
projects across the furrow a t  righ t angles to the same,  

A SUBSOIL A N D  HARROW PLOW AT TACHMENT. 

and it is then inclined rearwardly, as will be seen ill th e 
illustration. The beam, with its horizon tal and verti­
cal extensions and the projecting w ing,  may be made i ll 
separate parts, or integrally, as desi red .  The wing is 
slotted to recei ve six teeth.  Two of th ese, w b ieh are 
intended for s ubsoi ling, are made of extra length and 
are arranged immed iately behind the share and next 
to the vertical extension of the bea:n . They are 
flattened out at the toe, so that they may the better 
loosen up the  deeper soi l ,  and tend to create under­
ground drains, in which the surpl us water may coiled 
and be carried off. In dry weather, moreover, the 
loo�ening up of the su bsoil wi l l  enable it to retain 
th e moisture for a longer period. The h arrow teeth 
are IlIade of different length s, gradually decreasing 
toward the outer eud of the wing. The object of the 
invention is to secure the advantages of  plowing, sub­
soiling and h arrowing in one m achine, and it is 

claimed tbat by arranging the 
devices for th� latter work as 
shown the three operations are 
thrown into one and the draught 
u pon the plow is  but �ligh tly 
increased as compared with the 
great gain in t ime and labor. 

.1' 
EXPERIMENTS have been car­

ried out by Bruttini on the sub·  
ject of the i n fl uence of  salts O Il 
the sprouting of seeds and t h e  
results are thus  described by 
Prometheus : .. The experiments 
were tried in the following man­
ner : Fifteen seeds were placed 
for t wenty-four h ours in solu­
tiom; of 1 to 2 per cent of di ffer­
ent salts, and then compared, in 
respect to germination ,  with fi f­
teen other similar seeds kept for 
the same time in p ure water. At 
the end of fonr days all these 
last h ad sprouted, while thll 
oth ers gave variable results. 
With potassi u m  nitrate the fif­
teen seeds sprouted in equal 
degree, wh ile with mercuric 
ch loride not one sprouted. So­
diu m  chloride exercised a mar­
ked inj urious effect, and so did 
potassium phosphate, while po­
tassium permanganate had only 

a very weak effect. C hloride of iron in a two per 
cen t  solution destroyed all gerUJination ; with a one 
per cent sol ution only two of the seeds sprouted." 

• • • • • 
IT is expected t hat Sir William Martin Con way's ex· 

ped ition to Spitzbergen will occupy altogeth er about 
three months. The arrangements are not settled yet. 
but it is probable that the party will leave this COUIJ­
try early in June, and return at the end of  September. 
This practically implies the period of t h e  year during 
which Spitzbergen is open t o  the sea. A good deal of  
interest attaches to th e expedition, for at present 
tbe interior of Spitzbergen is not well known to 
us. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

P R O P E L L E R.- Nelson W. French, 
Sayre, Pa. This inventor has devised a propeller in 
which each paddle or blade is four feet long for one foot 
wide, and about a tbird longer than the diameter of the 
propeller, the blades thus having mucb greater superfi­
cial area than those of the common screw. The blades 
are flat, and preferably arranged at angle of forty·five de­
grees to tlIe shaft, being secured to oval or elliptical shaft 
sections arranged with their longer axes at right angles 
to each other, tbe arms being adjustably cjamped along 
the shaft. 

STEAMBOAT JACK. --Sam uel R. .Jud d ,  
Little Rock, Ark. T o  raise boats o r  vessels when aground, 
this invention provides for a scries of lifting jacks car­
ried on the vessel, and having plungers with rolling sup­
ports at their lower euds to be lowered to the bar or reef 
on which tbe vessel l ies. Along the sides of the hull of 
the vessel:are stancbions forming vcrtical guides in which 
tbe jack frames move. 

COAL CHARG IX G H OPPER. - Don ald 
McDonald, Louisville, Ky, To charge coal or coke into 
[1. hot gas generator, against gas pressure, or to charge 
limestone into a kiln. this inventnr provides a rotary hop� 
per to turn in one direction and register with an opening 
in the base for the discharge of its contents, an opposite 
turning closing the base openings and refillIng the bop. 
per, which has a close fitting cover to prevent all escape 
of gas in both movements, while the lower face of the 
hopper has a clearing flange in close engagement with the 
upper face of the base-

Rail w a y  A p ll l i a n ces. 

CAR AXLE Box LUBRICATOR. -James 
S.  Patten, Baltimorc, Md. This i" an improvem:mt on 
former inventions of the same inventor in lubricators 
which have oil take-up roJIers working in contact with 
the axle journals, and relates chiefly to the journal cap 
used in connection with the lubricant receptacle, and 
also to the pivoted frame carrying the oil take·up roliers, 
as well as the spring wbich supports the lubricant holder 
in tha car axle box. 

LOCOMOTIVE TRUCK .J O URNAL B ox. --
Charles Linstrom, Vicksburg, Miss. Tbi" improvement 
provides for sccurely fastcning the oil cellar in place on 
the inside of the journal box, where it will not be liable 
to get out of order from the jars and shocks of the truck 
frame. The invention provides for OIle or more angu­
larly held pins extending from the journal box into open· 
ings in the oil cellar, the pins being conveniently re­
movable to unlock the oil cellar and allow it to be 
removed. 

llIecha n i cal. 

J tituttftt �mtritan. 
walls of the tube are receiving cavities of different sizes 
for different statlons, and the traveling nistons bavesup­
plemental pistons to fit tlIe different cavitIes. When the 
collecting cars have been sent to all the boxes, a snction 
is created at the central station and the pistons and mail 
cars are successively drawn back. 

HYDROCARBON BURNER. -Thomas .J. 
Brough, Baltimore, Md. An air mixing oil burner is 
provided by this inventor for burning crude oil for heal­
ing or illuminating without a wick, producing a blue 
blaze of the greatest heating ca,pacity when nsed for 
heating without smoking or deposlting its carbon. The 
invention covers a novel cap or deflector designed for 
special combination with a spiral coli of pipe, the oil 
being heated and volatilized in the coils without obstruc­
tion to the dranght. 

STOVE DAMPER AND GAS OFFTAKE. 

The cnarge jar insertion undtr this Mad. t.s One Dollar a. line 

jar eacll. lnseriim1. : about eilJnt words to a line. Adver. 

tisement, mu.st be received at publication office as tari'll a8 

Thursdau mOTninQ to appear in tiu? followino week's issue. 

lI1arine Iron Works. Cblcago , Catalogue free. 
For logging engines. J I:!. Mundy, Newark, N. J. 
., C. S." �etal poUsh . Indianapolis. Samples free. 
Mariner & Host ins, Assayers, 81 Clark St., Cbicago. 
W. Hoskins & Co., Assay Furnaces. S1 Clark St., Ch icago. 
Presses & Dies. FerracUf.e MaclI. Co., Bridgeton, .l<. J .  

Handle & Spoke Mcby. Ober Latbe CO"Challrin FaIls.O. 
WeH Drill Prospecting Macb'y, Loomis Co., Tiffin, O. 

-James A. Carroll and William Brooks, Brooklyn, N. Screw maebines, miJIillj! macnmes, and drill presses 
Y. According to this improvement, a gas off-take pipe Tbe Garvin Mach. Co .. !,ai .. bt and Canal Sts .. New York. 
extends through the pipe damper into the smoke pipe, 
the inner end of the offtake having a flaring mouth over I Emerson, Smitb & Co .. Ltd., Beaver Falls, Pa .. will 
the bed of fire. The device is especially adapted for use �end 

t
Sawyer'�

d
Hand Book on Circulars and Band Saws 

with cylinder stoves and docs not interfere with their ree 0 any a ress. 

feeding, but prevents any gas from passing into the Tbe celebrated " Hornsby-Akro) d  ' Patent Safety Oil 
room. 

HAND TREADLE DEVICE.-David C u r-
tin, Indianapolis, Ind. This is a hand attacbment in· 
tended especially for use with sewing macbines. 'l'he 
han.d lever is pivoted to a bracket secured on the nnder 
side of the machine bed, and the lever is connected with 
a pitman which at its lower end is attached to tbe 
treadle. The construction is simple and inexpeusive and 
tbe attachmeut is easily applied and removed. 

Engine is built by the De La \"'ergue Refrlgeratmg Ma­
ebme Company. Foot of East 138tb Street, New York. 

'l'h e  best book for electrJC1anlS and beginners in elec­
t1'icity is " �1xperimental Science." by Geo. �1. Hopkins. 
By mai l. $4 , Munn & (;0 .• publish eTE. 361 Broadway. N. Y. 

Stay with your job. and witb your wages pay install­
ments for a prOfitable ul ive orcbard. Booklet free. 
Wbiting's Olive Colony. Byrne BuildIng, Los Angeles, 
Cal. 

General Contractors-Make more money. Investigate 
Rarieome's Concrete Construction. Bssily learned. Lib� 
eral terms for exclusive ri£hts. Ransome & !:5mitb Co., 
622 Boylston Bldg., Cbicago, 

[MAY 23, 18<)6. 
(6852) .J • .J. B. says : Will you please 

send through the colnmns of SCIENTIFIC AMERICAN re­
ceiptlfor preparation for blackboards in school house? 
A. Take � pound logwo� aud sufficient boiling water 
to cover it ; allow it to stand for twerrty·four hours. 
Strain, and apply the solution, boiling, if possible, twice, 
allowing the board to -r:y In the interval. Then dis· 
solve Xi pound of copperas in about 1 pint of boilin� 
water, and apply it boiling, once or tw\ce, accordIng 
to the degree of blackness obtained. Before using it, 
rub it over well with rushes, straw, ferns, or shoemakers' 
heel ball. It may be a little difficult to rub the chalk off 
at first, but after a fortnight's use that will disappear. 
Use unprepared chalk, which writes well. 2. Place Xi 
pound of lampblack on a flat piece of tin or iron on a fire 
till it becomes red, take it off and leave it until suffi· 
ciently cool, wheu it must be crushed with the blade of a 
knife on a flat board quite fine ; then get � pint of 
spirits of turpentine, mix both together and apply tbe 
mixture with a size brusb. If the board is new, it would 
be well to give it one or two coats of lampblack-not 
burnt, but mixed with boiled oil-adding � pound of 
patent driers. After the board is thoroughly dried, apply 
the burnt lampblack and turpentine. The preparation 
must be laid on qnickly. 

(6853) W. E. W. asks : How m any cells 
of dry battery wonld be neceRsary to run the motor de· 
scribed in SUPPLEMENT, No. 641 ? Would a soft iron 
core do for the field magnet instead of the Russia iron 
strips ? A. Dry batteries are not adapted for running 
motors. Ten cells would run it, but would soon polarize. 
A soft iron core will answer as well or better than the 
barrel hoop one. 

(6854) C. C. P. says : You would oblige 
me very much if you would answer through Notes and 
Queries how to caseharden iron. A. Casehardening, to 
be quickly performed, is done by the use of prussiate of 

NOTE.--Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of thIS paper. 

Irl'-:Send for new and complete catalogue ot Scientific potash. This is powdered and spread upon the surface of 

NEW BOOKS AND PUBLICATIONS. 

THE STEAM ENGINE CATECHISM. A 
series of d irec t practi cal ans wers to 
di rect practical q uestiolls, l.I,Htinly in­
tended for youn g en gineers and for ' 
examin ation question s .  By Robert I 
Gri mshaw. Tenth and enlarged edi­
tion. New York : Norman W. Hen­
ley & Co. 1896. Pp. 413. Price $2. 

and other Books for sale by Munn & Co .. 361 Broadway, the piece of iron to be hardened, after the iron is heated to 
New York. li'ree on aDPIic>ation. 

• 

J£S 
HINTS TO CORRESPONDENTS. 

a bright red. It almost instantly fluxes or flows over the 
surface, and when the iron is cooled to a dull red it is 
plunged into cold water. Some prefer a mixture of 
prnssiate of potash 3 parts, sal ammoniac 1 part; or 
prussiate 1 part, sal ammoniac 2 parts, and finely pow· 
dered bone dust (unburned) 2 parts. The application is 
the same in each case. Proper casehardening, when a 
deep coating of steel is desired, is done by packing the 
article to be hardened in an iron box with horn, hoof, 
bone dust, shreds of leather or ra;vhide, or eitber of these, We have before now had occasion to commend Mr. N a m e s  a n d A d d ,·e" .. must accompany all letters 

Grimshaw's excellent method of presenting mechanical or no attention will be paid thereto. This is for oUI and heating to a red heat for from one to three hours, 
information and not for publication, thcn plunged in water. subjects. He seems to be able to give life to wbat would lC ef .. .... n e e  .. to former articles or answers should 

normally be a ratber dry subject. The present book, give date of paper and page or number ?f question. (6855) A. B. B. asks : What size wire 
in the form of questions and answers, consists of two I n q II i I· i e  .. not answered in reasonable time should would be necessary to build a private telephone line about 

be repeated ' correspondents will bear in mind that parts, the original Steam Engine Catechism and the some answdrs reqnire not a little research, and, 50 miles in length out in the Rocky Mountains. Would 
Supplement thereto, and in every way justifies our im- though we endeavor to reply to all either by letter the ordinary Bell set do 1 How many batteries would be 
pressions j ust expressed. The catechism form of writing or in this department. eacli must take his turn, necessary ? How would you ring the stations ? Would 8" y e r" wisbing to purchase any article not advertised seems to be peculiarly adapted to practical mechanics ; in our columns will be furnIshed with addresses of tbe magueto do it, and any other data that I have for-

A STEAM H AMMER HAND T OOL. -A r- at least, tbis typ� of book has had a very great vogue, so houses manufacturing or carrying the same. gotten to ask for tbat would be necessary ? A. Special 
great a vogue as to warram its continuation. It is to be S p e c i a l  \\, I'i n c n I n f  .. .. .  n a t i o n on matters of telephone line wire is often used, but any telegraph wire thm C. Beckwith, Chicago, Ill . This invention provides personal rather thau general interest cannot be wI'll an"wer. YO!I will requIT' e a microphone transmitter f . h' 1 th t 1 b t noted that this is the tenth and enlarged edition of the expected without remuneration. 0 means or actuatmg a c Ise or 0 or 00 y s earn or catechism, and in its over 400 pages of text it contaius a Sci e n t i fi c An . .. .. i .· a n  S I I I'pl e m e n t8 referred and four or five cells of battery. A good magneto would other motive agent, a cylinder having at one end a chisel vast amount of most useful information. The next book to may be had at the office. PrIce 10 cents each. do for the ringing up. There are many details to be con-or other tool bearing and at its other end a handle, the that we notice is a species of supplement to this. 800\:<" referred to promptly supplied on receipt of 

sidered. For information on the construction of simple cylinder having inlet and exhaust ports and a sliding and 
lU i rl'!��""I" sent tor examination should be distinctly electric telephones, call bells, etc., see our SCIENTIFIC turning piston to strike tbe tool. The piston has chan. THE ENGINE RUNNER'S CATECHISM. marked or labeled. AMERICAN SUPPLEMENT, Nos. 142, 162, 163, 191 and 966 . nels and ports registering alternately With the inlet and Telling how to erect, adj m; t , and run 

exhaust, and forms its own valve for controlling the ad· the principal stearn engines in use i n  (6849) V. R .  L. asks : Can a Bell tele- (6856) W .  H . P. writes : Dealers in 
mission aud exhaust o f  the motive agent. the Uni ted States, being a sequel to phone receiver be made to work all right on a line a mile draughting materials are advertising a positive, black 

G LASS POLISHING WHEEL FEED . - th� au thor's Steam. Engine Cate- long, With microphone transmitters, if a piece of soft iron process paper, with the developer added to the senBitive 
chIsm Profusely Illustrated By wating, so that the print is developed and fixed by sim-'filomas F. Gilroy, Brooklyn, N. Y. To facilitate pol-
Robe;t Grimshaw Second ed ition an inch or so long is used for the magnet, so as to make 

ply washing in water. Can you give anyformulre for the ishing the beveled edges of '!lass, this inventor hae de- • . ' .  . I the instrument very compact ? Can above line be worked 
vised a machine in wbicb the polishing n: aterial is auto· New York : Norman yv. H en ley & with one Leclanche or Law battery at each end ? Would preparation of paper of this kind ? A. Our SUPPLEMENT, 

CO 1896 Pp 366 Pnce $2 Nos. 584 and 679, contains valuable articles on process matically and evenly spread on the polishing wheel and • • • .  • induction coils be necessary on above line with batteries, 
paper, to which we refer you for an answer to your is maintained in solution. A brust is made to move into Mr. Grimshaw in this book, which is really, as bas line being made of No. 12 iron wire, ends grounded, no queries. and out of the polishing material and have a reciprocat· been said, a species of supplement to his Steam Engine adjacent lines to cause induction ? Could a call be 

ing movement on the wbeel, the operator holding the Catechism, takes up tbe different makes of engines now worked on above line with above batteries by using a re· (6857) .J. D. says : Please give me some 
class in proper position on tbe wheel as it rotates. on the American market and, one by one, describes lay to make a contact, and having the bells in a local cir· simple remedy in your newspaper for hair that is turn· 

A UTOM ATIC DOCTOR. -Thomas H. Lat- their peculiarities and how they sbould be manipulated. cult? What would be best to use - carbon dust or Blake ing gray. Something that will stand its color for awhile. 
. . ,  . . , It is evident that this is precisely tbe information an en- transmitters ? A. YOIl need no induction coils, and can A. Where, from some personal idiosyncrasy, the color of 
Imer, Wl!mmgt?n,. Del. .In a cale�derIng �achme m pa- gineer needs. Whoever has begun With this book and make the small telephone, of course, but at a possible tbe hair has disappeared and canr,ot be restored, a dye per .makIng tlns InventIOn ,P,'ovldes an Improved auto· studied the mecbanics of the large number of typical sacrifice of sound-producing qualities. A single cell may be considered necessary, the following will be of matlC doctor and feed of Simple and durable construc- I engines it describes will be prepared to cope with any Beems rather too little for its operation. The call could I service ; but the nitrate of silver dyes should be avoided, tion, wbereby the pressure of tbe doctor upon the rolls I engine that should be put in his hauds. But his treat. be worked on relay circuit. You can employ either trans· and the use of any dye for prolonged time is detrimental may be conveniently increased or lessened, and auto- ment of special engines iB, by no meaus, all the book I mitter. See our SCIENTIFIC AMERICAN SUPPLEMENT, to tbe hair. matic and instant relief will be afforded in caRe of an ac- contains. The shipping and recei�ing of engines, mak- Nos. 142, 162, 163, 191 , and 966, for information on the 1. Brown : cumulation of paper at or on tbe rolls without danger of iug of foundations, erecting and starting, with detailed construction of telephone and calls. Walnut skius beaten to a pulp, . . . . . . . .  . . .  4 oz. the doctor striking the next lower roll. . k 11 . . 16 " instructions as to the adjustm�nt of specJal m� �s, are a (6850) A. M. H . says : W ill you please Rectified spmt . . . . . . . . . . . . . . . . . . . . . . .  . 

treated ve�y fully, and practlC�1 usef�lness IS Imparted inform me through the columns of your paper of a sim- The above is perfectly innocent in its character. The 
lln scell a n e o ll s .  by the sectIOns devoted to speCIal engInes. pIe process by which a fine white straw hat, whicb has following is original, and non·injurious : 

GLOVE CASE . -- Al fred W. Vess and A CHORD FROM A VIOLIN. By Winifred become tanned from the sun, may be bleached? A. On 2. Black ' 
Henry C. Kenney, Athens, Ga. Tbis is a case for bold· Agnes Haldane. Ch icag'o : Lai rd & a small scale, with such an article as a straw hat. a bon- Sulphate of iron . . . . . . . . .. . . . . . . . . . . . . .  10 grn. 
ing and exhibiting gloves of different kinds and prices, Lee. Pp. 164. Price 50 cents. net, a basket, etc., the following method may_be followed: Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oz. 
to prevent their being mussed, wrinkled and discolored The straw, having been well wasbed with weak soda ''Vater. . . . . . . . .  . .. .  .... . ... .. ... . . ... 1 pt. 
by the prospective purchaser desiring to make a selec· THE MA I NTENANC E OF MACADAMIZED lye, is rinsed in plenty of clean water, lightly shaken, 
tion. 'fbe to>, and front of the case are of glaes, and in ROADS BY THE AID OF MACHINERY. etc. ; remove superfluous moisture, and place, sup' The hair must be thoroughly washed with this, dried, 

and brushed once daily for three days ; then the follow­
ing should be applied on a small tooth comb, but it should 
not be allowed to touch the skin if the other prepara­
tion bas done so, as a temporary stain would result. 

it arc tiers of slides, the upper portion of each slide being By Thomas Ait ken, Assoc. M. I nst. ported on a stick, under a large glazed earthenware pan 
exposed, it being intended that gloves of the same size C : E. ,  M. C E. , Mem .  San. In st. turned upside down. A very small pipkin, capable of 
be arranged and held on a slide by clips. The case af· Being' selected paper No. 2894, from hulding about �2 pint, is now placed on the fire, and 
fords a regular gradation for size und a variety of colored t h e  Mi n utes of Proceedi n g'S of the In- about � ounce of roll brimstone placed in it. When 
gloves, all removably beld on the slides, and readily dis· stitutiou of C i vil  Engineers. (By per· the brimstone is all melted, a light is appli('d to it, so as 3. Gallic acid . . .  . .  . .  . .  . .  . .  . .  . . . .  , .  . .  . . .  .4 grn. 

tint;;ui shed without handling tbe goods. mi�sion of the CC?u n cil. )  Cu par- Fi fe : I to canse it to catch fire. The pipkin, with the .inflamed 
N .E  C K Y O K E FASTH_�ER. _ Th o m as Prm ted at t h e  F I fe H erald and J o u r- sulphur, is now placed under the glazed pan In such a 

nal Offi ce, B urn si de. 1895. P p. 28. positiou as not to scorch the article to be bleached. The 

Tannic acid . . . . . . . , . . . . .  , . . . . . . . . . . . . . . 4 
Water . . . . . , .  . . . . . . . . . . . . . . . . . . . . . . . 1� oz. 

After tho fir" application of formula 2, the hair 
should be allowed to dry, and then be brushed. Subse· 
quently, both formulre may be used once daily at an in­
terval of an hour or so, until a black color is produced. 

Thompson, New London, Wis. For fastening the pole 
strap of a harness to the neck yoke, this invention pro· 
vides a ring to slip on the end of thc ncck yoke, a slotted 
projection on onc side of the ring forming a keeper to 
engage the yoke strap, and the ring having a keyway 
registering with a projection on the neck yoke. Tbe 
ring also has elots to receive a removable ring lining. 
The device enables the connection between the strap and 
the yoke to be instantly madc or readily released. 

DESIGN FOR A RACK. -Martin V. B. 
Pabor, FreucrIckto\vn, :Mo. This invention ! dates to 
racks for supporting hats or otber apparel, or to receive 
cards, and the design i& in the shape of a 1\'laltese cruss, 
with diamond shaped center panel. Ornamental hooks 
are arranged on the arms of the cross and a shelf is sus­
pended by chaius along the edge of the lower arm. 

ELECTRIC WIRING FOR THE USE OF 
ARCHITECTS, UNDERWRITERS, AND 
THE OWNERS OF BUILDINGS. B y  
Russell Robb. Ne w York and Lon­
d on : Macmillan & C om pan y . 1896. 
Pp. 183. Price $2.50. 

This book is a repUblication of a series of articles 
which, during the last two years, have appcared in tbe 
American Architect and Building News. Of the 175 
pages of text, over 100 are devoted to an elucidation of 
the national code of rules for electric wiring as adopted 
by the National Board of Fire Underwriters and 
amended at New York in 1895. This gives the book a 
standard value for America, and goes to recommend it to 
the architect and builder, as well as to the electrician. 

PNIWl\IATIC .MAn, COLLEC'l'OR . -Han s  A FEW REASONS WHY THE STORAGE 
B ATTERY TRACTION SYS'fEM IS SU­
PERIOR TO ANY OF THE PRESl<�NT 
KNOWN METHODS OF PROPULSION 
FOR STREE'l' RAILWA.YS. Philadel­
phia : Stern & Silverman . Pp. 79 . 

Fleckl, Chicago, Ill. This is an improvement in pneu­
matic apparatus in which a car driven by air pressure is 
propelled through an underground tube and automatical­
ly gathers the mail matter deposited in boxes at various 
points and brings it to a central station. In the inner 

spaces between the pan and the table or floor on which it 
rests must be carefully closed with damp cloths placed 
around to prevent the escape of the sulphurous acid gas 
produced by the combustion of the sulphur. In about (6858) P. T. �ays : W ill you please tell 
two hours the pan may be removed, when the straw wil! me in your valuable paper how to mount albumen 
be found nicely bleached. prints on glass without the use of a paddle, not leaving 

(6851)  O. E. C . asks : 1. To w h at extent air bubbles or without showing streaks of the adhesive? 
doeR the smallnes. of a dynamo interfere with its start· And what is the adbesive made of ? A. First coat the 
ing or building up ? A. No direct answer can be given glass with dammar varnish or else with Canada balsam 
to this query. A large dynamo would be apt, owing to mixed with an equal volume of oil of turpentine, and 
its large mass of core metal, to retain residual magnetism let it dry until it is very sticky, which takes half a day or 
better proportionately than would a small one. 2. Is more. The printed paper to be transferred should be 
there any difference in voltage between a dynamo with well soaked in soft water and carefully laid upon the 
electro field magnets and the same with permanent field , prepared glass, after removing surplus water with blot· 
maguets ? A. Only that due to higher intensity of mag- I ting paper, and pressed upon It, so tbat no air bubbles or 
netic field. In tbe electromagnet higher intensity is pro- I drops of water are seen underneath. This should dry a 
duced. Tbis can be compensated for by using larger per· t whole day before it is toucbed ; then with wetted fingers 
manent maguets, so that the voltage can be brought up begin to rub off the paper at the back, If this be 
to any desired point. 3. Will touching a steel horseshoe I skillfully done, almost the whole of the paper can be reo 
magnet to one pole of a dynamo or motor be sufficient moved, leaving simply the ink upon the varnish. When 
to magnetize it ? A. No. Pass a strong electric current tbe paper has been removed, another coat of varnish will 
through the winding. I serve to make the whole more transparent. 
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TO INVENTORS. 
An experIence of nearly fifty years, and the preparation of more tban ODe hundred thousand applicati.ons for oa­tents at borne and abroad. enable us to understand the laws and practice on both cOlltinents, and to possess un­equaled facilities for prOCUrIng patents everywhere. A synopsis of the patent laws of the United States and all foreign countries may be bad on applicatIOn, and persons contemplating the securing of oatents, either at borne or abroad. are lllvited to wrIte to this office for prices, wbich are low, in accordance with tbe tImes and our ex­tensive facilities for conducting the business. Address MUNN & CO., omce SClli:NTIFIC AMERICAN, 361 Broad­way. New York. 

INDEX OF INVENTIONS 
For whlcb Letter. Palenl o f'  'be 

Unlled Slale. w ere Gran'ed 

May 12, 1896, 
&ND E & C H  BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 
Addressing machine, envelope or wrapper, C. A. Bel knap. . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  560.D1B AdvertIsing envelope. C. E. Schwacofer . . . . .. . . . . . .  560 175 Agricultural machine. M. K. 8araeant . . . . .. . . . . . . . .  560,112 Alarm. See Burglar alarm. Alloy, steel, H. Scbneider . . . . . . ... . . . . . . . . . . . . . . . . . . .  5m,lfiO Amalgamator, A. C. Rumble . . . . . . . . . . . . . . . • . . • • . . • •  559,986 t�'-'!���: ef�r ����:'�O���t�r:.t�n:Cb�n!:e�.e�: 560.081 

Reist . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .. . . . . . . . . . . . . . .  509.910 Ash or garbage can, G. C. Witt .. . . . . . . . . . . . . . . . . .. . .  509,833 Auger bandle, ratcbet, J. Delaney . . . . . . . . . . .. . . . . . .  560,122 Baby jumper. J. E. Ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,](8 Back band, W. H. Towery .  . . . . . . .  . .  . . . . . . . . . . . . . .  560.011 Barrel making machine, P. Little . . . . • . . . . . . . . . . . . . .  559,859 Harrel or package register, Friedman & FJngert .. . .  560,027 Basin or batb tub stopper. wash, J. N. Crabb . . . . .  009,8£0 Bearing, ball. A. Marceau . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,902 Bed couch • .  T. C. Wood . . . . . . . . . . . . .... . . . . . . . . . . .. . . .  509,834 Bedstead, invalid. G. E. Gorham . . . . . . . . . . . .  509 973. :;',9.974 Bell, bicycle. F'. Rhind . . .  . . . . . . . . . .  . . . . . . . .  . .  . . . .  509,9fiO Bell .  electric call, F. C. Jordan . . . . . . . . . . . . . . . . . . . . .  560.0\J6 Bicycle. A. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.943 Bicycle brake, C. F. Choate .. . . . . . . .. . . . . . . . . . . . . . . . .  509,996 Bicycle crank: axle mechanism. S. P. Watt . . . .  0 . . .  559,�8 Bicycle gear attacbment. C. L. Cunningham . . . . . . .  559.934: Bicycle lamp holder, F. Rhind, et al . . . . . . . . . .. . .  509,951 Bicycle rest, Thomson & Burke .. . . . . . . . . . . . . . . . .  Of,o,178 Bicycle spring seat post, H. K. Brooks . . . • . . . . . . . .  5:19,841 Bicycle supporting apparatus, L. Malone . . . . . . . . . .  560,141 Bicycle train1n!:::' device. C. W. Fox . . . . . .. . . .. . . . . . .  560.061 Bicycle umbrella attachment, E. M. Battenberg . .  560,077 Billiard table cusbion. J. N. McIntire . . . . . . • • . . . . . .  560,170 Bit. See Expansion bit. BlOCK. iSee Sn.tch block. Blower, steam, G. R. Jarman .. . . . . . . . . . . . . . . . . . . . . .  560,095 Blowpipe support. Ford & Alexander . . . . . . . . . . . . . .  560,092 B oiler. See Steam boiler. BOller cleaner, G. R. Ford . . . . . . . .. . . . .  .. . . . . . . .  560,126 B oiler safety device, steam. G. J. N. Carpentier . .  559,995 Roller safety plug', steam, Gripp & Morrison . . .. . .  559,847 B ook leaf holding device, R. H. P. Ellis . . . . . . . . .  560,025 Boot or shoe calk, J. Zandalazini . . . .... . . . . . . . . . . . .  559,923 Bottle, non-refiUable, F. Cotrin . . . . . . . . .... . . . . . . . . .  559,844 Bottle valve stopper, J. Bazant. Jr . . . . . . . . . . . . . . . . . .  560,078 Box. See Pack.ing box. Brace. See Leg brace. Brake. See Bicycle brake. Wagon brake. Brush rake. W. C. Anderson .. . . . . . . . . . . . . . . . . . . . . . .  559,882 Buckle and trace attachment, harness. Leuzinger & B lom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,900 BuUding constructio� G, Knocbe . . . . . . . . . . . . . . . . . •  560,137 

����a:: a��:O�'bI�'rn��P�apor ·burner: · · · · ·· · · · · 559,981 

Burner, no chimney, F. Rhind . . . . . . . . . . . . . . . . . . . . . .  559,947 Button. 1. G. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,906 Button. WhIte & Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  009,919 Camera focusing attacbment. M. C. Booth . . . . . . . . .  509,886 Can. See Ash and garbage can. Uan case filJing machine. E. W. Cornel1. . . . . . . . . . . .  560,058 Can beading machine. E. Ellefsen . . . . . . . . . . . . . . . . .  560.024 Can making tool, R. T. Smith . . . . . . . . . . . . . . . . . . . . . . .  509.905 CandlestiCkS, adjustable candle holder attach-
car����l�gi,!P. �·afife��� ·.·. ·.·.·.·.·.·.·.·.·.·.·.·. : : : : : : : : : : : : :  �:�� Car coupling, Knotts & Wolf . . . . . . . . . . . . . . . . . . . . . . . .  559,854 g:� ���g!���h.GA!tg;gs����:::::::::::::: : : : : : : : : :  : : :  �:�ll Car fender, W. Grunow, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,029 Car fender, U. Guarino . . . . . . . . . . . . . . . . .. . . . . . . . . . .  560.030 8� ���g��'a';id 1j..x��'b�·F: ·Graii;er: : : : : :  : : : : : : :  : : :  �:g�� 8�� f���:�i ��:�usrg�ar���' �� ·Pheips. : : : : :  : : : : :  gz§:m Car or locomot1ve wheels, flanged metal tire for. 
car�a�w�rA�y.Eii·ersiaiii · · : : : : : : : : : : : : · : :  :559,002 to �:Wi Car wheels, manufacture of flanged tires for, H. 

A. Harvey . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . .  560.1m 
8:���ag�e�0�bR;p?:i����' storl'ng' case: · · · · ·  . . . . . . . .  560,121 

Cash lndicator and recorder, T. H. Lovejoy . . .. . . . .  560,066 Cash register, indicator and check printer. L. Ebrlich . . . . .. . . . . . .  . . . . . . . . . . . ... . . . . . .  . . . . . . .  . .  560,089 Castrating Illstrument. Fredrickson & Murray . . . .  560,127 Chain, drive. J .  Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 559.807 ChaIr and crib. E. R. Ritter . . . . . . . . . . . . . . . . . . . . . . . . . .  560,046 Chair attachment. E. I. NIChols . . . . . . . . . . . . . . . . . . . . .  560,044 ChIme. W. C. Ladd.. . . ... . .. . . . . . . . . . . . . . . . . . . . . . . . .  509,805 Chimney. burner. A. P. Storrs . . . . .. . . . . . .. . . . . . . . . . .  560.051 Cbimney draft appliance, P. J. Mitchell . . . . . . . . . . .  560,169 Chisel. subaqueous rock breaklng. P. S. Ross . . . . . .  559,812 Chopper. See Cotton chopper. Cigar ligbter. electric, W. Fisher .. . . . . . . . .... . . . . . .  509.939 C1sterns,!leservoirs. etc .. mould for, R. \V. Camp-bell . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  509,931 Cleaner. See Boiler cleaner. Dish cleaner. Flue cleaner. Kettle cleaner. Clip. See Toe Clip. Clock case, A. Schieffer . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  560,113 Clock, electnc, Franklin & 11�letcher . . . . . . . ... . . . . . .  559,889 Clock. electric program. A. A. Cardoso e BastOB . . .  560.076 Clock system, pneuc:Iatic. 'V. S. Johnson . . . . . . . . . .  559,85.'1 Clothes hne, D. W. Ayres . . . .. . . . . . . . . . . . . . . . . . . . . . .  509.925 Clothes line fastener, C. C. Horton . . . . . . . . . . . . . . . .  559,893 Clutcb, frictIOn, J. R. Freese . . . . . . . . .. . . . . . . . . . . . . .  509,972 Coal elevating, transporting and discharging ap-
('oc��1�N:Sb?Bfrk��;��·.:·.· . . .. .. .. .. : : : : : : : : : : :  : : :  : : : : : : :  �:ru Coffin hand Ie, W. Klein . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  509,898 Cooking utensil . G. Kuegler . . . . . . . . . . . . . . . . . . . . . . . . .  559.829 
8g¥lePO��tr���S:' ��idf)in��rnel '  same; ' 'VarreD.' · &; 560,034 

Cot��I ���pper; Ti: D;;n iap ·::. : : : : : : : : : : : : : : : : : :  �U� Coupling. See Car couplinjZ. Hose coupling. Pipe couphng. Thill coupling. Covering or envelope, fleXIble metalltc, A. A. Brooks . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,998 CrUCible furnace. E. M. Scoville . . . .. . . . . . . . . . . . . ... 509,898 Curbs or tubes from the ground, implement for removing, A. L. Clark. . .  . .  . . . .  . . . . .  . .  . . .  . . .  . . .  :)59,932 Current system of distribution. alternating, C. P. Steinmentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.913 Curtain drying frame, J. E. WeIsel . .  . . . . . . . . . . . . . . .  060.013 Cuspidor, W. Westlake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559.959 Cutter. 8ee Tube cutter. Cutter head, H. Fletcber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,971 Cutter bead, I V .  H. Holder . . . . . . . . . . . . . . . . . . . . . . . . 560,166 Dampness in cellars. etc., means for preventing. 
l'. C. GIlman . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.911 Density regulator, automatic. S. M. Lillie .. . . . . . . .  559.857 Dental disk mandrel. M. L. Rowe .. . . . . . . . . . . . . . . . . .  560,047 Dish cleaner. �'. D. Crain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559.933 Door bandle with electric alarm, A. J .  Moulart . . . . 560,043 Drill. See Multiple drill. Rock drill. Dust collector, F. Prmz .. . . . . . . . . . . . . . . . . . . . . . 560,107, !160.1OS Dyeing apparatus. yarn, J. C. B iundell . . . . . . . . . . . . . 560,019 Dyeing macbine, J. C. lUundell . . . . . . . . . . . . . . . . . . . . 560,020 

�re�&fc�������r�et:;.k:{i:�n�t����: · Ulincaii : : :  �:M¥ Electric Iigbt for bicycles, B .  B. Holfman .. . . . . . . .  509.801 Electric machine br electric motor, dynamo, Patin & Levavasseur . . . . . . . . .... . . . . . . . . . . . .. . . . . . . . . . .  560,006 ElectrlC regulator, R. M. Hunter . . . . . . . . . . . . . . . . . .  560,035 ElJectric sWltcb, P. G. 'l'ismer . . . . . . . . . . . . . . . . . . . . . . . .  559,916 Electrical transportation system, P. K. Stern . . . . . .  559,872 Elevator. See Water elevetor. FJlevator stop, automatic. R. J. Wilson . . . . . . . . . . . . .  559,879 Engine. See Explo�ive engine Vapor engine. Engraving brass or other rules, bars or Similar ar-ticles. macbine for, W. Spencer . . . . . . . . . . . . . . . . .  559,822 Expansion bit, A. B .  Stone . . . . . . . . . . . . . . . . . . . . . . . .  560,050 Explosive engine, G. Alderson . . . . . . . . . . . . . . . . . . . . . .  500.016 Eyeglasses, J. H. E. De Celles . . .. . . . . . . . . . . . . . . . . . .  1i&l,I56 

;:���n���tt\�e���r�e���d�fc�et�E�J.I��e::� : : : :  ��:m 
�:���'r�i�;elc:r ���!��er . . . . . . . . . . . . .. . . . . . . . . . . . .  559,849 

Fertilizer distributer. I!'. J. Blake . . . . . . . . . . . . . . . . . . . 560,131 File raCk. newspaper. C. W. Mooers . . . . . . . . . . . . . . . . .  560,005 lI'irearm. magazine, L. L. Hepburn . . . . . . . . . . . . . . . . . .  560.032 Ftre escape, .J. A. Dobkins . . . . . . . . . . . . . . . . . . .. . . . . . .  560,086 Fire extinguisher systems, valve foT', J. F. MUler. 559.944 FireplaCQ lining, F. E. Backus . . . . . . . . . . . . . . . . . . . . . . . 560,017 

� t itutifit �Utttitau. 333 
Flue cleaner, M. G. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,084 Flue scraper. G. R. Ford . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  560,091 FlushiDIl devtce, closet, .r . W. Bragger . . . . . . . • • . . • •  560.132 

��f����:�d�st�br:,ali�t�l\'[rowi;.· .. ::::: :.:: : : : : : : .  W!:�g Frame. See Curta1n drving frame. Picture frame. Supporting fra·me. Funnel and stopper therefor. automatic. H. 1. Keiner. . .  . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  559,897 Funnel, strainer and clotbes sprinkler, combined. W. L. Pi pe . . . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . . . . .  . .  . . .  . .  . . . . .  509.905 Furnace. See Crucible furnace. Heating and ventilating furnace. Muffle furnace. Furnace, C. J. Dorrance . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  559,887 

������et ���? W��� fi:r·i::t6�·.·.·.·.·.·.·.·.·.·.·.:: : : : : : : :  �:� Gage. See Microm«:ter �age. Garter, B. Dreyfus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,970 Gas. apparatus for manufacturing acetylene,Gray & Hitcbcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.846 Gas burners, device for lightIng, L. H. A. Drued-in g . . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.888 

8���: � .DH��!}��r·:::::::::::::::::::: : : : : : : : : : : : : : :  �:�� Gate, W. P. Randall . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,909 Geartng. friction, B. Holmes . . . . . . . . . . . • . . . . . . . . . . . .  560,130 Generators tn multiple, running compound wound, W. B. Potter . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  059,907 Glazed structure. W. H. Coulson . . . . . . . . . . . . . . . . . . .  560,009 Gluing mecbanism, H. E. Smyser . . . • . . . . . . . . . . . . • . . 560.009 

a�:knh��lh�:!infe����,indeev�c�o�c��:raiiis . for 559,815 
duphcating. T. H. Macdonald . . . . . . . . .. . . . . . . . . . .  509.806 Grate attachment. C. E. Matthews . . . . .. . . . . . . . . . . . .  560,143 Griddle, T. A. Watrous . . . . . . . . .. . . . . .. . . . . . . . . . . . . . .  560,116 Grmding macbine, H. S. B uckland . . . . . . . . .. . . . . . . . .  559,842 Grooves in wood. metal. etc .. macbine for cutting tapered, Lister & Card well .. . . . . . . . . . . . . . . . . . . . .  509,808 Gutter for bouses, raiG, J. H. Horan . . . . . . . . . . . . . . .  559,942 Harne book. R. B. Clement . . . . . . . .. . . . . . . . . . . . . . . . .  551J,998 Hame staple protector, R. W. Jones .. . . . . . . . . . . . . . .  560,037 Handle. See Coffin bandle. Door handle. Handle bar, A. Perkins . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  5m,l72 Harrow and roller. combined, 1\1. Gottsball. . . . . . .  559,975 Harvesters and binders. sbock forming attach-ment for. W. S. Sbake!. . . . . . . . .. . . . . . . . . . . . . . . . . .  509,819 Hat brim pouncing machine, C. S. Peck . . . . . . . . . . . .  559,865 Hat brims. fiange for shaping<, F. L. Butterworth .  559,930 Hatchway door operatinjl apparatus, E. D. 'l'oops. 560.010 Hay rake, horse. H'. WIard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,9'.ID Header, H. C. Burmeister . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,057 Heater. �ee Petroleum heater. Heating and ventilating furnace, Twitchell & Frazer . . . . . . . . .  . . . .  . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  559,918 Hep.l oeading machine, J. M. Grog'an .. . . . . . . . . . . . . .  560,136 Hides, skins or leather, machine for treating, J. Hall . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.976 High temperature furnace, H. L. Gantt . . . .. . . . . . . .  559.9<10 HOisting device. J. S. McGebee . . . . . . . . . . . . . . . . . . . . . . 560.145 Hook. See Hame book. Hoop driving macbine. A. Lieher . . • • . . . . • . . . . . . . . . .  559,856 Horse bolding device, M. Moyer . . . . . . . . . . . . . . . . . . . .  509,861 

}{g�:: �g:��: ���bef�ug��e·:::::::� : : : . :  : : : : : : : : : : :  �:��: Horseshoe calk extractor. J. W. J ohnson . . . • . . . . . .  559.803 Horsesboe. snft tread. H. F. B oebmer . . . . . . . . . . . . . .  560,119 Hose coupling, A. B. Sheridan . . . . . . . . . . . . . . . . . . . . . .  559,911 Hydrant. G. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . om,lH [ndicattlr. See ('ash Indicator. Fare indicator. Inflating device, H. L. Gulline . . . . . . . . . . . . . . . . . . . . . .  559,848 Inbaler. S. J. Tedford . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  560.177 Ironing board. folding', O. R. BuDner . . . . . . . . . . . . . . .  559,929 

f:�kel��'�;��ft1t.gJ���·omt��� jac�: . .  ' 0 0  • • • . • . • • •  559,S!0 .Journal bearing, self oiling, E. R. Stilwell . . . . . • . . . .  559.956 Kettle cleaner, E. G. De Laney . . . . . . . . . . . . . . . . . . . . . .  560,060 Knitting machine, E. G. Jobanson . . . . . . . . . . . . . . . . .  559.8.50 Knittmg mach me, F. Wilcomb .. . . . . . . . . . . . . . . . . . . . .  559,&11 KnlttiD.g' machine fashioning mecbanism. F. Wil-comb .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .  509.832 Knitting machine quarter saver, A. Paul. . . . . . . . . .  560,106 

E��t�ntllc���e�i�� iiill��r .�.��h.�����ilt�\�:I�:l'I�: �,�� Lamp chimney holder, M. J .  Nugent . . . . . . . . . . . . . . . 560,104 Lamp, electric arc. A, O. Mackin " . . . . . . . . . . . . . . . . . .  560.039 Lamp, electric arc, S. E. Nutting . . . . . . . . .  Q . . . . . . . . . .  559.863 Lamp socket, electric, H. W. Leonard. . .  . • . . . . . . 560,168 Lantern, bicycle. F. Rbind . . . . . . . . . . . . . . . . .  509,946, 509,918 Lant�rn latch. bicycle, F. Rbind . . . . . . . . . . . . . . . . . . . .  059.949 Lathe spindles, anttfrlCtion bearing for, J. J. Hurley . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,001 Leg brace, H. R. Allen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,835 Lifter. See Pan Jitter. Lifting jack, R. A. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,056 Lighthouse foundation, A. �'\ Eells . . . . . . . . . . . . . . . . .  560,088 Lock. See Window lock. Lock. E H. B oneberg .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,991 Lock. J. F. Witt .. . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . .  509,960 Loom reversing mechanism. G. �'. Hutchins . . . . . .  560,036 Loom shuttle tension device, Howard & Fitton . .  5tiO,181 tt�Wi�=' �;�hf��v:r.�t�.I��a�·leBy�I.��. : : : : : : : : : : : : :  ��:��� Measuring dp.vice, liquid, C. A. Fish . . . . . . . . . . . . . .  , 559.794 Meat tenderer, L. L. B lack . . . . . . . . . . . . . . . . . . . . . . . .  509,838 Metal sheets. machine for cutting or trimmIng packs of, J. G. Hodgson . . . . . . . . . . . . . . . . . . .. . . . .  560,065 Metal s heets, machine for trimming anet slitting packs of. J. G. Hodgson . . . . . . . . . .  . .  . . . . . . . . . . . . .  560.064 Meter. See Electric current meter. 
��c;���:�:.��1.·Jic��re���: : : : : : : : : : : : : : : : : : : : :  �:i�� Motor. See Wave motor. MutHe furnace. J. Furbringer . . . . . . . . . . • . . . . . . . . . . . .  560,157 Multiple dril l ,  A. J. Oebring. . . . . . . . . . . . . . . . . . . . .  .. 560,171 Napping machine, compound, L. Clarenbach, Jr . .  Nut lock, H. Gamble . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  . Nut lock washer, A. L. Mills . . . . . . . . . . . . . . . . . . . . . . .  . .  8�1 �:���.AR�a�r��b��: : : : : : : : : : : : : : : : : : : : : : : . : : : :  
�:gkl\�re��f'. ��l�te�ea\a�: .�: .�:. ���.�: : : : : : '. : : '. : : .... �g:M¥ Paf.!er sheets, machine for feeding and register-Ing, S. W. Burgess . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  559,886 Paper varnishing or coating macbine. E. Bush . . .  560.022 Paraffin removers, crosshpan for, T. G. Laney . . . .  560,100 Peeler, orange. F. Barr . . .  . .  . . . . . . . . . . . . . . . . . .  559.961 

�g��::a�t!l���1tl:;; :6{:ifi'on:' ii: �iariin·.: : : : : : : : :  � Piano damper, W. A. Bein . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Picture frame, J. A. Boober . . . . . . . . . . . . . . . . . . . . . . .  . Pipe coupling. steam, Muller & Winkelmann . . . . . .  509,945 
�tg:s�u����i��d i�;eib���f��t��\��· re�', cJ.r�� 559,791 

Wollf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,880 Pipes, preventing freezlng of gas, J. Bueb . . . . . . . . .  559,992 Piston, H. H. MerrilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 560.004 Placket fastener. J. Determan . . . . . . . . . . . . . . . . . . . . .  560,Ob5 Planter, check row corn, L. J. & G. S. Strait . . . . . . . 559,825 Planter, combined check rower and drill corn, E. K. Hayes.. . . . . . . . . . .  . . . .. .  . .  . . . . . . . . . . . . . . . . . . .  509,892 Polish rod adjuster, T. G. Laney . . . . . . . . . . . . . . . . .. . .  55(U01 Potash from suint, recovering. H. T. Vulte . . . . . . . .  559,826 Potato diggjufl macbine. J. Palmer . .  � . . . . . . . . . . . . . .  559,864 Power. See Horse power. Power generating apparatus, G. Delmonte . . . . . . . .  559,969 Printer's Quoin, A. T. H. Brower . . . . . . . . . . . . . . . . . . . .  500,021 PrInting press bed movement, S. Wbitlock . . . .  560,180 Prlllting velvet, etc . •  with metal or bronze colors, H. Botschen. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,067 Propeller. screw, G. H. Gere ... . . . . . . . . . . . . . . . . . . . . .  559,890 Propeller. vessel, B. '1'. Stauber . . . . . . . . . . . . . . . . . . . . .  559.912 Pulley, split, G. M. Hancock . . . . . . . . . . . . . . . . . . . .  , . . . .  560,159 Pump, J, H.  J ohnson ... . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  509,861 Pump, air, S. G. Stoddard . . . . . . . . . . . . . . . . . . .... . . . . .  559,957 Pyroxyline compound, J . H. Stevens . . . . . . . 559,823, 559.824 Rack. See File raCk. 
��alr�?�t !n.f��a��."gomtilned. ii: ·c: ·iienii�i;::::. ���8 

��11:�� .b�?eCc�r1�IJ�IFi\�·e�P.������:: : : : : : : : : : : : :  �:� Railway Signal, D. C. Stewart . . . . . . . . .. . . .. . . . . . . . . . .  560,071 aail way signal system, autnmatic, J. W. J.Jatttg . .  560.102 Railway switcb, electricaily operated, A. C. Goetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  509.796 Railways, automatic track swttch for electrIC, W. C. Henry . . . . .. . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  559,800 Rake. See Bruf'h rake. Hay rake. Reefing" device, B. G. Cahool! . .  _ . . . . . . . . . . . . . . . . . . . . .  509,843 Register. See Barrel and package regiflter. Regulator. See Density regulator. Electric regu-lator. Rock crushing' and grinding apparatus, J. H. Kinkead .. . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.98D Rock drill. G. B. Seddon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509.818 R<)wlock, F. H. Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5O�,8.'l6 Saddle. barness. H. Tobiason . . . . . . . . . . . . . . . . . . . . . . .  559.917 Saddletree, side, White & Day . . . . . . . . . . . . . . . . . . . . . . 559,829 Sales and exhibiting rack, 8. Frank . . . . . . . . . . . . . . . . .  559,1!J5 Sash cord fastener, F. L. Rosentreter . . . . . . . . . . . . .  559,953 �ash bolder. N. Harris.... . . . . . .  . " . . . . . . . . . . . . . .  559,999 Scraper and IHader. S. Oombrofszky . . . . . . . . . . . . . .  559,936 

���lnc:';;,��'���§. &M�j'!�';jbY: : : : : : : : : : : : : : : : : : : : : ·  �:�i� Shade fixture, window. P. G. Emery . . . . . . . . . . . . . . . . 560,133 Sbarpen1n,g- device. P. W. Strong . . . . . . . . . . . . . . . . . . .  500.052 Sheet separating aud feeding machine, T. A. B riggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  560,153 Sheet separating and feeding mac nine. J. H. Knowles . . .  . .  . .  . . . .  . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  509.804, Sbingle edger, H. G. Ricbardson . . . . . . . . . . . . . . . . . . . . 560,147 Sbipplng and storing case. self dumping. O. Greene. .  . .  . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,797 Signal. See RaIlway block shz-nai. Railway signal. Signal and lock out system, selecttve, C. E. Scrtb· ner.. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559,869 Skate, bicycle. J. � .. B artlett . . . . . . . . . . . . . . . . . . . . . . . .  1i&l.101 Skirt. bicycle. Berlfein & Diamond . . • . . . • . . . . . . . . . .  560.079 

� () t1 erti$ e m ent$ . Sleil<h, B. F. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560.072 Smelttnl! lead ores, David & IJe Doux . . . . . . . . . . . . . .  559,935 Snatch block. T. R. Ferrall . . .. . . . . . . . . . . . . . . . . . . . . .  560,131 Soldering compound. L. Pauwels .. . . . . . . . . . . . . . . . . . .  559,809 Spading machine, F. Holzbauer . . . . . . . . . . . . . . . . . . . . .  :560.m3 ( l it II I l'i A It Y It A T E S .  
iSP1110t, Staub & Duerst . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  560,070 Springs. apparatus for manufacturing plate or I n lil i d e  P a a e .  e n c h  i n s e r t i o n  - - 1,) c e n t lil li l i n e  leaf, G .  W .  WIllford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560.074 U nci.: P Il :l e .  1' 1 1 (' 11 l IU e r t i o li _ _ _ _  S l . O O  a l i n e  stave bending macb ine. E .  & B .  Holmes . . . . . . . . . . .  560.lfi7 Steam boiler. J .  A. Taft.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  559.915 rr For some classes of Advertisements, Special and Steering gear, electrical, M. Pfatiscber . . . . . . . . . . . .  559.904 Higher 1·(ttes are required. Steering gear, ShIP, M. Pfatiscber . . . . . . . . . . . . . . . . . .  559,903 The abov{;. are cnure-es pel' agate line -aOOtlt eight Steertng gear, steam. Harrold & Pfrimmer . . . . . . . .  5 60.129 WOl'll S per line. 'J'h l S  notice shows th e width of the Hne. Stenographers and typewriters, automatic place !ind 1S set m agate LYP';;!. llill�ravings may head adver� keeper for. W. E. WIlliams . . . . . . . . . . . . . . . . . . . . . 560,013 tisemenLs at the same late pel' ag'aT,e lIne. bv measure. Stereoscope. H. S. Walbridge .. . . . . . . . . . . . . . . . . . . . . . .  559,878 menLo as the letter press. Advertisements must be Stitcb separatimz and indenttng machine, J. B. received at Publication Office as earlv as Thursday Hadaway (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,5.18 morniufl to appear in the r01 JOWilU! week's iSSUE-. Stoker, mechanical . A. J .  Marsbbank . . . . . . . . . . . . . . .  559,860 Stopper. See Basin or bath. tub stopper. Stove or range. M. M. Kocb . . . . . . . . . . . . . . . . . . . . . .  " . .  560,198 Stove. pottery ware, J. Salomon . . . . . . . . . . . . . . . . . . . .  009,867 Street sweeper dust proof bag, C. B .  Brooks . . . . . . . .  oliO,lM Supporting frame for landmg nets, etc., D. Hunt 559,802 Sweep, A. Schoenfelder . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  509,814 Swimming and life SaVIng device. H. Heckler . .  o •  560.165 Switcb. :See Electric switch. Railway switch. Switching apparatus, electric, W. W. Dean . . . . . . . .  559,792 Ta������ ��6h1���:v;;�tc�gwn]f:������:. o� .��.�: 559.921 Tank. See Oil tank. 'rap and dle bolder, J. M. Carpenter . . . . . . . . . . . . . . . 560,083 Telegrapb call box, district, W. H. Garven . . . . . . . .  560.093 Telegraphic !'rinting apparatus, H. C. Spaulding . .  509,821 'I'elephone. 'L B erdell . . . . . . . . . . . . . . . . . . . . .  509,988 to 559,990 Telephone system. W. F. Taylor . . . . . . . . . . . . . . . . . . . .  509,874 

,,-__ _ -_-_--_ -_--_-_-_--=--=-_-=-==-.�--c-��=--c== 

Foot Power "* Screw cutting 

L tb Automatic a es Cross Feed 
9 and t2 inch Swing. 

New Designs. Novel Features. 
&nd for Catalogue B .  

SENECA FALLS MFG. COMPANY. 
6n.i Water St . . Seneca Falls. N. Y. 

'l'elepboi le trammitter. electric, N. Bassett . . . . . . .  509,837 AMERICAN PATENTS. _ AN INTER-Tenon joint fastening. L. �'. Arnold . . . . . . . . . . . . . . . . 509,924 Thermostat. W. G. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . .  om,023 'I'hill coupling. C. W. �-'ilkins . . . . . . . . . . . . . . . . . . . . . . . .  560,135 'I'bill c0uplinl<, J. Scheidler . . . . . . . . . . . . . . . . . . . . . . . . . .  560,007 Ticker, continuous ship mileage, W. B. Sbattuc .• 559,870 Tinting wares, A. W. Paull . . . . . . . . . . . . . . . . . . . . . . . . .  560,067 Tire covers for velocipedes, method of and appar-atus for makmg, H. J. Doughty . . . . . . . . . . . . . . . . .  500.123 'Tire, elastiC metallic. J. D. Prescott . . . . . . . . . . . . . . . .  560,173 'l�ire for bicycles, pneumatic. G. Van Wagenen . . .  559.!l87 Tire. pneumatic, �'. Sweetland . :  . . . . . . . . . . . . . . . . . . . .  059,873 Tire pneumatic bicycle, F. DougJas . . . . . . . . . . . . . . . . .  559,937 

eating a n c1  valuable t a b l e  s h ( ) w I n �  the number of pa l  e n t s  
g-ran ted for  the VarlO T l R  su bjects upon W h iCh petI t I O n s  have heen flied from the begInnmll down to December 
31. 1 894 . Con tamed In S('I IC .... T I �'IC AMERICAN S{ 'p· 
P I  F. :'IJ  I£NT. No. 1 0 02. Price 10 cents. '1'0 be had a t  
thiS office and from aU newsdealers 

Tire protector, J. R. Terry . . . . . . . . . . . . . . . . . . .. . . . . . .  559.958 

±�:�'/i�� W�l T: i?Jtfe��.::,���.i�:. J . . ������.�:':��:': '  � m:�!� The Curtis PateRt Toe weight. G. D. Williams . . . . . . . . . . . . . . . . . . . . . . . . .  560,117 Return Steam Trap Tool holder, G. Salot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,111 Returns all condensation back Toy bicycle, H. H. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,103 to boiler. and operates equaUy Toy match exploder. E. A. Trussell . . . . . . . . . . . . . . .  500.115 wen with reduced pressure or ex-'l'OY, paper, �. T. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560.094 baust steam. Toy pistol. E. Pruckner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,045 Us general use the past 10 years 
���rl��n ��eee�h�' t�olfee:gt�nerefor:' H: ·it: Keiih� 55H.866 is best proof of its superiority. 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  om,097. 560.098 J:r Send for circula.· S. B. 

���g�: e�\!fr�dC.���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:M� I D'ESTE &. SEELEY CO • •  

��g� ��ft'��gA��';.��z';;r�:. II: .�.�i��man: : : : : : : : : : :  �:llll� !  29-33 Haverhill St • • Boston . 

�rype prillting bars, etc., knife for trimming, C. Holliwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5m.OOO Typewriting machine, G. S. Heath .. . . . . .  560,16 2  to 560,164 Typewriting machine, J. N. Maskelyne, Jr . . . . . . . .  560,142 Typewriting machIne, H. W. MerrItt . . . . . . . . . . . . . .  5rIO,041 'I'ypewriting machIne. 'I'wiss & Barber . . . . . . . . . . . . .  560,012 Valve. W. H. Prescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  059,908 Valve. automatic relief. Ahrens & Fox . . . . . . . . . . . .  509,881 Valve, sliding gate, D. Baker . . . . . . . . . . . . . . . . . . . . . . . .  559,926 Vavor burner and igniter, H. A. House . . . . . . . . . . . .  559.895 Vapor burning apparatus, H. A. House . . . . . .  _ _  . . . .  559.8!l4 Vapor engine, A. F. Rober . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,149 Vehicle top, collapsible, P. Pelleflgues . . . . . . . . . . . . . 560,068 Ventilating system, C. O. WIlliams . .  . . . . . . . . . . . . . .  560.054 Vessel, 'V. BuergeI'meister . . . . . . . . . . . . . . . . . . . . . . . . . .  559.928 Violin chin rest or holder, F. J .  Strong . . . . . . . . . . . .  560,OoH 

C .  & F. Dri l l  Ho l de r  
Attachment converting a Breast or Hand Drill into a Bench Drill. Readily clamped to table and holds almost any sIze �r pat· tern of drill stock. Pri('e $ 1 . ;) 11 .  

J:r Send stamp jor catalogue oj 
machin ist�' tools. 

C H A N D L E R  & F A R Q U H A R , 
3 8  Federal Street, BOSTO N ,  MASS.  

Voting macbine, A. O. Abbott . . . . . . . . . . . . . . . . . . . . . .  560,010 I WO RK S HOP Wagon brake,Powers & Furstenfeld . . . . . . . . . . . . . . .  5f,o.069 S Wagon jack, J. A. Staples .. . . . . . . . . . . . . . . . . . . . . . . . . . .  560,048 Waeon spring draft attacbment, H. Barber . . . . . . .  55!J,883 

�:��in�· J!����eJ.\;·. ·Hailia·way:: : : : : : : : : : : : : : : : : :  ��:��q g�t'v�t���n��:!:,l ���r:d w�trh ;:�gi�� ::::�gl��: �: l��'i�zj��.r::::::::::::::::: : : : gz�;� BA R N E S ' FOOT POW E R W ashtubs, manufacture of crockery. W. D. M AC H I N E R Y  _ Stewart. . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560.049 allow lower bids on jobs, and give Water closet seats and covers, means for htnging, greater profit on the work. Machmes 
Wa�r :l��;\�: -[·C.·p]ume·r::. : ::: : :::: ::::::::::: gg8Ji� eent on trial if desired. Catalog �l!'ree. 

Water eievators. foot piece for compressed air, W. F. '" J O H N  BA R N ES CO. 
A. C. Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,810 1 999 RUBY ST . . ROCKFORD.  I LL .  Water purifying apparatus. R. T. Scowden, 559,81U, 559.817 ------- --- - - ---�--Wave motor. A. Knudson . . . . . . . . . . . . . . . . . . . . . . . . . . .  560.002 Wave power transmitting apparatus, T. Harding 559,798 Well making machine, M. G. Bunnell . . . . . . . . . . . . .  560.120 Wheel. See 'I'raction wheel. \Vbeel retainer, vehicle. Josephs & Luers . . . . . . . . .  559,896 Wiudmill. W. G. 'I'rafton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,876 Window. E. Hipolito . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  560,063 Window fastener, T. F. Murphy . . . . . . . . . . . . . . . . . . .  059,808 Window lock. W. Madison . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,982 Wir!! weavin" loom and shuttle. J .  W. White . . 560,179 Wood bendinll machine, C. Seymour . . . . . . . . . . . . .  " 660,008 Wrench. A. K. Lovell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509,901 Wrenches, apparatus for forming slidmg jaws for, J. P. Lavigne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 560.038 Wringer. See MOD wringer. Yacbt sailing de, ice. D. McLean . . . . . . . . . . . . . . . . . . . .  509.983 

DESIGNS. 
Badge, H. A.  Smith .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.467 Bicycle pedal foot rest, 'I'. V. Handloser . . . . . . . . . . . .  25,487 BICycle saddle. F. E. Havlin . . . . . . . . . . . . . . . . . . . . .  , . . . .  25,435 Bicycle saddle, P. I" . King . . . . . . . .. . . . . . . . . . . . . . . . . . .  25,486 Bottle. C. N. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,412 Bottle, C. 'N . Meinecke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,471 B utton, A. B. ScbofieJd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,498 Cap. R. F. Bartel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.491 Carpet. E. Crowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,495 to 25.497 Carpet, J. D. Ripson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.498 Cbafing dish stand. L. Wojidkow . . . . . . . . . . . . . . . . . . . .  2,';,473 Cigar holder. J. Isaacs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,469 Collar fastener. horse. H. W. Cooper . . . . . . . . . . . . . . . .  25,488 Draughting instrument, Tappan & Ellgleston . . . . . .  25.489 �ml�' s�a��t���i;ikOW: : : : : :  .. .. : :  .. .. � : '. '. :  :�:i�� �� �,!�� Knit fabrtc pattern. Pepper & Davis . . . . . . . . .  25,492, 25,493 Pan, bake. H. K. Vosbur"b . . . . . . . . . . . . ... . . . . . . . . . . .  20 482 Plant protector. E. �'. Orner . . . . . . . . . . . . . . . . .. . . . . . .  25,490 Plush fabrlC, W. G. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.494 Table leg, H. Johnson . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  25,483 Toy wbistle, Goblke & Marx . . . . . . . . , . . . . . . . . . . . . . . . . .  25,470 Work stand. M. A. Long . . . . . .  . . . . . . . .  . . . . .  . . . . .  . .  20.484 

T RADE M A R K S. 
Bicycles. velocipedes, and similar vehicles, G. N. PIerce & Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,207 B rlCk, street paving. WassaIl (l'ire Clay�Company . .  28.249 Canned oysterB, fruits a.nd vegetables, J .  IJuding'-ton . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,239 Canned salmon, J. W. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,238 Cream for the skin, toilet soap. perfumes, face � ... powders and lotions. C. H. Hanee . . . . . . . . . . . . . . .  28.247 Cutlery and edged tools, certain named, C. Ibbot-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,201, 28,252 Flour, J. B .  Camors & Company . . . . . . . . . . . . . . . . . . . . .  28,236 Flour, wheat, H. N. Fuller . . . . . . .  . . . . . . . . . . . . . . . . . . .  28,237 Knitted underwear, Root Manufacturing Com-pany . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . 28,233 Liniments, extracts, and lilre preparations. E. Sullivan ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,245 Ointment for the removal of wrinkles and otber skin disorders, Jordain & Company .. . . . . . . . . . . . .  28,248 Paint, C. W. Kennon .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,244 Paints and colors, dry and mixed, Spence-Grant ManufacturinlZ Company . . . .  . . . . . . . . . . . . . . . . .  28,243 Paper cleaners. wall, S. D. Striker . . . . . . . . . . . . . . . . . . .  28,242 Range boi lers. closet seats and tanks, copper, G. Boot b. . . . . .  . .  . .  . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.256 Seed. grass, Albert Dickinson Company . . . . . . . . . . . . .  28,240 Sboes, cbildren's, A. J. Cammeyer . . . . . . . . . . . . . . . . . 28,232 Soap. toilet and laundry, B\ G. Burke . . . . . . . . . . . . . .  28,246 Spices and flavoring extracts. Old Fort Spice and Extract Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,236 �toves and ranges, gas. gasoline. oil, coal, electric, anu wuod burning, A. Weiskittel & Son . . . . . . . .  28,255 Tobacco, cigars, cheroots, cigarettes and snuff, smoking, American Tobacco Company . . . . . . . . . .  28,234 Tools, inc] uding ed�e tools and mechanlcs1 and engineers' tools of all kinds. Montgomery & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 28,253 Watch movements. Hampden Watch Company . . . .  28,250 WeldIng compounds. A. D. Le Roy . . . . . . . . . . . . . . . . . .  28,241 Wire, wire nails. staples and bale ties. barbed and plam. Consolidated Barb Wire Company. . .  . . . .  28,204 

A p l' i n t {" d  C O D '- of tbe specificatlOn and draWIng 01 any patent in the foregoing Jist. or any patent in print issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number of tbe patent desired, and remit to Munn & Co., 361 Broadway New York. 

( ' n n a cl i n n  D a[ f' ll t "i  may now be obtaIned bv tne m'  ventors for any of  the inventions named in  tbe fure­gomg list, provided they are simple, at a cost of $40 eaCh .  If complicated the cost will be a JittJe more. ]:1'or full mstructions address Munn & Co., 361 Rroadway, �ew l ork. Other foreign patents may also be obtained. 

•••••••••••••••••••••••••••• 
: U n iversal Su rface G auge : 
• FOR TOOL M A K E R S .  • � 0 in. high. 11 ounces. Steel base. case . 
X hardened. A most convenient gauge for .. ..... I igbt work. Price $3.00, 

• 
: 1:-iI'" Catalogue of Fine Tools. f,·ee. : • 'I'he L. S. "'l'ARRETT C O .  • 
• B ox 13, ATHOL. MASS •• United States . 
..... � ..................... . 
Eight-inch precision. with cutter milling and gear cutting attachment. 

The Rivett Lathe 
Faneu i l  Watch T o o l  Co . .  

Bosto n ,  Mass., U .  S .  A .  
Adopted by all great uni­

versities. 
The greatest lathe for fine mechanics. 

TRANSITS AND  LEVEL ING INSToR U M E NTS. 
�l�l�hLD PO C K E T  L E V E L S 

Sizes, 2!>2 aud :ij{ inches. Prices, 40 and 50 cents. 
For Book on the Level. 

C. F. R I C IIA R D SO:V & " O N ,  

1'. O .  Box 977, A T H OL. lU A SS., U .  S. A .  

DOUBLE SPEED INDICATOR 
applied to shaft revolving either right or left. Accurate and re­liable. Has split cap f:}r pointed centers. rl1 0 0 I s. metals, manufacturers 8UP­Geo. v.r. Church. 109 Fulton St., N. Y. 

It Helps 
Mechanics 

Lord's Power and tells all about th e  l 
thousand and one Machinery Magazine things e very m e- ) 
chanlc and en-(Published .AlantMy) . gineer ought to ( 

know. It tells  about t h o s e  things t h a t  
� v e r y  goo.d Inec�anie must k n o w .  J t goes 1 
mto detaIls. It IS practical, full  of hints,  
and helps I t s  readers t o  becollle s k i l l e d  
and e x p e r t  worklnen. The l n o r e  a ITIan 
knows a�out his profession, the more sal­
ary h e  wIll command. The small p rice it 
costs t o  s u bscribe ($1 a year) will come 
�ack tllany times over in Increased salary. 
Sample copy sent for 10 cents. Write 
your name and address on a p ostal card 
and mail it to 

' 

G U I L D  « LO RD 
6 1 8  Atlantic Ave . ,  Boston , Mass. 

�""""-.Coplright 1896._Baw..Whitm ... Compan,.. N. Y. __ , ........ 

© 1896 SCIENTIFIC AMERICAN, INC.
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MECHANICAL I9 Machinists, ... DRA WING Flo"<';""::�,:;!] Pattern lIlakers, Car-

Architectural Draw- penters, Steam Engi-
iug ; Ele::tricity : Me- neers, Draughtsmen, 
chanIcs; Architecture ; Steam Fitters, Eleo-
Plumbing . Mining; trieal Workers, Civil 
Civil Engineering iu. Engineers, Plumbers, 
all Branches ; Steam M i n e r s. R4erences 
Engineering (Loco. ,  Everywhere. FreeOir-. 
Stat'y, and Ma.rine). ('!/Llar. Stafe Subject 

The International you wish to Study. 
Correspondenee Sehools B 948, Scranton, Pa. 

P R I E STMAN SAFETY O I L  
.. Phenomenally low in COilt oj operation."-Frankl in Inst. 

1'\ E I;��ll�u Kerosene, NOT Gaso l i n e  
1'\ O R  

j<; :-i G I N EE R  
Economical, Simnle. Safe. A 1 1 ·  
tomatic. For Electric Light­
Ing, Pumping, Milling, etc. 
P R I E S T  MAN & C O M PA N Y .  I nc .  

Room 530,  PHILADELPHIA BO URSE 

F R E I<�  from 
�g��h

r
coa��g��

s 
Greatest simplifli­

ty, efficiency, and 
durability. Get cat­
alogue by sending 2 
2-cent stamps. 

P. F. OLOS & S O N ,  
The Gasoline Engine Builders, Box 418, LANSING, MICH. 

S I NT Z  G A S  E N G I N E  C O .  
GRAND RAPID S, MICH" 

u. s. A. 
l1anufacturers of the � i n t z  �r n &  
( i O l l a  I ' Y  n l l d  lli uri l l t' C. a M  and 
C � n.� o l i n f· 1� lI ll i n (· pi .  Especially 
adapted for Boats and Electric 
Llg bting. Runs witb manufac­
tured or natural gas -Boats and 
launcbes. Prices within the reach 
of all . ur- Send for Catalogue. 

:\leJ;tion this paper 
This beats Wind, steam. or Horse 

Power. We otfer the 
WEBS'rER � actual horse power 

GAS ENGINE 
for $ t .:;') 0 .  less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of lOOt 
�

e
I��

o
��i�����,m::�t�

e
s8o

i
��:n��: 

Made for Gas or Gasoline. ur- tYrite for Special Catalogue. 
W E U "; 'I' EIt lU FG. 1 : 0 .  1074 West 15th Street, CHICAGO 

Lidgerwood Hoisting 
Engines.� 

300 STYLES A N D  SIZES. 
OVER 1 2,000 IN USE. 

ur- Send for Catalogue. 

LIDGERWOOD MFG. CO. 
9 6  

WE S E L L  D I RECT T O  
PURC HASER. 

Buy of us and save 
fH

e
{;���;

o
:���S

i
��

. 100 
l i g h t  dynamo. Hst 
E�.

e. 
$t��:n::.

o ��� 
W:ire

en
�:: ���� �t

e
:t 

y.ou want. 
H obart E l ect ric Mlg . C oo 

Troy, Ohio. 

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it." 
By the 

Pohle Air Lift Pump 
Bulletins to tell yon will be sent on application. 

The Ingerso l l -Sergeant D ri l l  00. 
Havemeyer B u i l d i n g ,  2 6  Cortlandt Street, N e w  York. 

Queen" Builder's Transit 
$ 1 00 

I M PROVED TRAN S I TS AND LEVELS 
Graduated entirely on our large divid­
ing engines. Special award at World's 
Fair. All kinds of Eng-ineering, Sur­
veying and Draftimr Instruments and 
Materials. 220 p. Illustrated Catalogue 
mailed free only if thia ad. is mentioned. 

1 0 1 1  Qc'i.l!;:t�ut'8t�,Op'hil:�j;lpbia 

D���� 
ESTI MATES furnished ior COMPLETE CRUSH I NG PLAr+TS �:nufacture MIN ING  MACH INERY ��:��{Jtion, 
Sales Iron Works, Dept. C. 650 Elston Av.Chicago,1I I  

Ititutifit jmttitau. 
No D I RT No SMOKE. No N O I SE. No L ICENSE. ABSOLUTELY SAFE • 

PENNSYLVANIA IRON WORKS COMPANY ,  
B U I L D E R S  O F  T H E  "GLOBE" GAS -

• • •  A N D . GASOLI N E ENG I N ES 
for Stationary and 

Marine Service, 

50th Street and Lancaster  kvenue, P H I LADELPH IA, U. S. A. 

ALCO VAPOR  LAU N C H  
E n g i ne and H e l m  Control led Irom Bow 
Latest improved and only 12 to l lllotor 
now ready for the market. 18 to !IO ft. 
Launcbes. 2. 3, 5 RIod 7 horse power. 

II '  ,. 

Typewriter 
----Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff. Seamans & Benedict. 

EXCHANGE, 
H Barclay St. , New York, 

1 5 6  Adams St. , Chicago. 
38 Court Sq. ,  Boston. 

818 Wyandotte Street, Kansas City, Mo. 

Save money ! Make 
money griqtlng for ���;� �.l�:-d

s
,::� 

Write for c"talojrue. 
presses, t�

£
e, cards; 

et
i'����

C
y �·CO. 

Meriden, CoIm. 

ELASTIC ROTARY-BLOW 
RIVETING MACHINE 
For riveting together various articles of bard· 

ware. bicycle chains, allricultural implements, 
mechanics' tools, sewing machine attach .. 
ments, and almost every class of work where 
riveting is required. 

ar Write for DesCriptions and Prices. 

JOHN ADT &; SON, 

M O N I T O R  M��N& G}\�NG 1N��D h}\UN��E� 
� o ' �:���:r til:!!2!�H��g�;.o� 

MON ITOR. VAPOR. ENGINE: �"'fYOWER. eOMPANY 
GRAND flAPI DS, MICH I GAN .  

[ASTERN OFfl(£. lUO lOV;.. STATION. YONKERS. N . Y.  CATALOGuE F' R E E . , 

Oanoes, Oombination 
Row and Sail Boats, 
Oruisers and Launches 
OF HIGH GRADE. 
"" Send stamp for Illu­
strated Catalogue US.A." 

HOUSATO N I C  
S K I F F  A N D  CAN OE C O . ,  
DERBY, C O N N .  

I C E - H O [J S I� A N D  COLD RO O l\I . -BY 
R. G. Hatfleld. With directions lor con struction. Four 
engravings. Contained in Sf'lENTl FlO A HERICAN Sup­
PLEMENT. No . .j !. .  Price 10 cents. To be bad at this 
office and from all newsdealers 

CATALO G U E S  FR E E  TO ANY AO O R E 5 5  

® It.:� ·��it�.9t:.l\..SI s: £�A G) . .... � � � �  � :  ., 

M OTO R-SOc. 
This New Motor will run 3(X) revolutions per minute. No 
battery required. Pronounced by experts tbe greatest 
novelty of tbe age. Thousands bein� sold. Send 5Oc. 
��:.�
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BATTS PAT. I M PROVED DI FFERENTIAL 

Self - Lubricating 
HOISTS. 

ONE MAN CAN HANDLE A TON. 
pr Send !or Particular •• 

BOSTON If< LOCKPORT BLOCK CO.  
1 43 C o m mercial St.,  Boston,  Mass . .  U . S .A.  

Jaw Drop Forged from Best Tool Steel. 
Few Parts. Best Workmanshl�. Arurle 

of Jaws the '1IiiiIllI ••• l s
a

me irre-
iii :R:�\�: �f ¥;g:, t�kFoi� fn�� 14J=;:;. ci::t;.� r. 

T H E  BILLINGS & SPEN CER CO. 

SOO State St., New Havell, Con l l .  ' 
M AN UFAC'l'URE OF BICYCLES. -A 
very comprehensive article /lIving the details of con·­
struction of every part of these vehicles. With 15 en& 
gravinl!s. Contaiued in SCIENTIFIC A M EIUCAN SUP­
PLEMENT, No. 90S. Price 10 cents. To be had at tbiS 
office and from all newsdealers. 

WELL DRILLI NG MACHINER,( 
MANUFAC TURED BV 

WILLIAMS BROTH ERS. 
ITHACA. N.V. 

MOUNTED OR ON SI LLS. FOR 
011 SHALLOW WELLS, WITH 

STEAM OR HORSE POWER 
S EPI ,. O R  C ATA G U £  

Exper!nJ.��1�!!. �Eb�ISt��Nr� 
Automatic W i re Form ing Machinery 
Designed to straigbten 
and cut wire from the 
coHo and force it ;'.",mn,d-1""-":: 
a " former " to any 
sired shape. 

Send for Circular W. B. 
THE E. J. MANVILLE 

MACH I N E  CO. 
P. O. Box 54, Waterbu ry, 

Nil S PE(l l A I, BOAT NEEDED . Shift to any 
other at will. No danger, no fires, explosions, or engi­
neering. A child can manage It. Simple " PRESS THE 
BUTTON " pIau. Only propeller movable in every direc­
tion ; therefore, only one usable in shallowest or deep 
water. Call and see It. Send stamp for illustrawd circular. 

FRANK S. ALLEN, 1 36 LibertJ Street, New York, U. S. A. 

HALF A CENTURY OF CYCLES.-AN 
I
':.����il�f���

to
��f �:t 

c
���:O�I�:n

or
�f��cYf 

to
�g: 

Rbone-shaker" and Its successors. The tricycle. 'l'be 
modern wheel. Cycle building a science. Points of Im­
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained In SCI ENTIFIC 

���:t<;'�l�t
S
t'hr:�ri\:::id l:gin 1R��;...ae"!f:r�? 

cent
s
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Monarch 
Mounted on this king of bicycles, 
you are Monarch of all you survey. 
All nature is yours as you speed 
along on your ride of health and 
happiness. You can depend on the 
MONARCH in any e m e r g e n c y .  
There's ' 'Know How" in the making. 

4, models. $80 to $100, fully guaranteed. For chil­

dren and adults who want a lower price wheel the 

Deflance is made in 8 models, $40 to $'1'5. 

Monarch Cycle 
Lake, Halsted 

Fulton Sts.,  

CHICAGO. 
83 Rea.le Street, 

NEW YORK. 

BICYCLE : ITS INFL UENCE IN 
Health and Disease.-By G .  M. Hammond. M.D. A ,"al. 
uable and in terestilH! paper in which the 8ubject 1s ex. 
���

S�is
V
e
e�� lh�'\�;�I�r�;np!�8�!.���?h��Tths.ta2.d�,�i�tss� oIl 

the cycle by persons diseased . Contamed in SC'l E:'\TI F I (  
A M ERICAN SUPPLEM I£XT, No. 1 n o � .  Price 1 0  cents 
To be bad at th1s office and from all newsdealers. 

�� 
The Name " H U NTER " • • •  
never was pnt on anything that wasn't first-class. 
That name has stood for Simple, plain, unvar­
nished integrity, and hence it is put on the . . .  
• •  H U N T E R  CYC LES ar Send for Catalogue. �U N T E R  A R M S CO . .  FULTON ,  N .  Y.  

for Ladies' use. Broad and comfortable, and guaran. 
teed to hold its shape. Most sensible and serviceable 
Saddle in tbe market. Twenty years' experience in 
working leather enables us to make good this claim. ALL ST Y LES nF"' T J .EMEN ' '';  SA l I IH.E!'I 
also. Ask for the raDml! If 70ur dealer will not sup. 
ply you, we will send, pl'ep81d, on receipt of prICe : 
Ladles', $4.00 ; Gentlemen's, $3.50. .Furnished with 
clip !or T or L seat post. 

T H E  D U G U I D  SADDLERY CO .. Syracuse, N. y ,  dltowua. Cl1a.inless :Bicycle. 
The first man in any town who buys one will be 
allowed an agen't's dlscOUD t and offered an agen­
ey,whereb.y he gets cororo1BsloDs that will pay for 
his wheel. ·or atleBst reduce the cost. Address 

BOWARD. '1;1 Summer Avo. Newark. N.J. 

" SWELL N EWPORT " 
H i gh·G rade Bicycles.  
Large Mannesman tub .. 
ing, tool steel barrel 
bubs,barrel crank hang-

�;;oj_:;;::c.-B ��est��a}i�����i rt�r;,tl� 
Strongest crown head �i!iIi;W;ililiillB!I"'�.� �ac�i�e 

w
Ofil�ed E�1rh 

s. & F. patent adjustable bandle-bar. Any position ob­
tainable witbout dismounting or the use of a wrench. 
SNYDER & FISHER BICYCLE WORKS, Little Falls, N. Y. 

Buy TELEPHONES� 
That Are Good-Not "Cbeap Things." 
The difference in cost is little. We guar­

antee our apparatus and guarantee our cus­
tomers ap;ainst loss by patent suits. Our guar­
antee and instruments are both "ood. 

Western Telephone Construction Co.  
250 So. Clinton Street, CHICAGO 

Largest Manufacturers of 
Telephones in the United States 

T E L E P H O N E S  
for Long or Short Distance Use. Als" 
Interior or Warebouse 'l�elephones. Sent 
on trial to responsible parties. Sold thou­
sands during the last two years, every 
one a success. 
II:lr Send for Circular and Testimtonials. 

Jul ius Andrae & Sons 00. 
MILW AUKEE, WIS. 

1Il0st practicable complete outfit of 1 No. fi 
motor with 10 inch fan, 2 cells No. 6 motor 
battery, which will run motor 160 hours on 
one charge of solution. Complete $18. We 
make the dollar li'ranklin Motor. also small 
motors and apparatus for every purpose. 

II:lr Send Stamp for Oirculars. 

Franklin Elee'. &; Mfa. CQ., lUiamiabnra, 0, 

© 1896 SCIENTIFIC AMERICAN, INC.
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The GRAMOPHONE BOOKS O N  E LE CT R I CITY A N D  MAG N ETISM 
JUST READY. The New----

A Catalof!ue of Books on Electricity. Magnetism, 
Electrical Engineering, Electric Ligbting, ElectriC Rail-

��r;Pi���e)J�����o�1�i�Y��gi.
o
:��OJcci:n��ta��b��'i� P rice $ 1 2 .00 Talking Machine 

ro hi! o ..... n intere�t. who deals in Arm! and Ammunition. or who shoot.'! a Ri1I.e 
PIS:ol, or �hot Gun &ond ha.s not a. copy of IDEAL HAND l:IOOK, No. " . A .  
��IVF!�gn�fs::��o�n����,���. to �Us:o��� e��e8��� !���!i�CJ :=te:i��n.) BE 
J HEAL .ll F G. (;0., Drawer A, Ne·w U nven, (�t •• l:. �.  A. 

a2 pages. Sent free to any one in any part of the world 
who will furnish his address. 

H E N R Y CA R E Y  B A I R D  & CO.  
INDUSTRIAL PUBLISHERS,BoOKSELLERS & IMPORTEHS 

S1 0  Wal n n t  St., P h i ladel p h i a ,  Pa.,  U. ". . A. 

Registers an accuratE'. nccount of work done on printing 
pref'ses, grain tallies, weig. hing, measuring and other 
automatic macbines. Counts up to 1.(100,01 .10 and repeats 
autilmatical iy . Simple, accurate, durable. Special eount­
ers to order. l-r Send for circular. 

e. J. H O O 'l"  Bl'i s t o f . ,  Con n .  U. S. A .  

-

Reproduces Songs, Speeches, 
Instrumental Music • .:f. .:f. .:1-

m:r Send for Circular. 

Records Indestructible. 
Only 50 cents each � 

BERLI N E R  G RAM O P H O N E  C O . ,  

1 032- 1 036 F i lbert Street, Ph i lade l phia,  Pa. 

The Edison Phonographic News 
tells where and how yon can procure cheaply 

JlET���OD TOOLS FOOT POWER 8CROL���l�'Ens, 
ct�N�},SO�WSE:a MACHIIIERY. 

We CAl'I'y in Stock a.ll the LEA D I N e  It�hl�:WIl1" it:» VERY LOW PRICES 1 send i cents for large lIlus. Catalog. 
T H E  WILKINSON CO., ' 83 Randolph St., Chloa ... 

I C E .M "\' ( � H I N E� .  Cor l i s8 E n a i n e !il .  IJ rewel's' 
:I u d  H u t t l er!il'  Illachi nel'Y . THE VILTER 
MFG. Co., �99 Clintot:;. Street. Milwaukee. Wis. 

i����" 
T Y P E  W H EELS.  M O D E L S  i.... EXPERIMENTA L WORK.SMAll MM:HINERY 
NOVELTIES  &. ETC. NEW lOR,)( STENCIL WORKS 100 NASSAU S""!" N .. ,. 

NT COU NTI N G  MACH I N ES A P H O NOG RAP H o r  A K I N ETO SCO PE TALKING MACHINES 
_iiI'il!� Rec" ived the HilZhest Award 

at the World's E'air. 
ItT' Send for catalogue to 

W .  � .  I I li ltA N T. 
233 22d St. , Milwaukee, Wis. 

A�w. I'ABEI 
IU n n u factory E.t a h l i . h ed 1 '61 .  

LEA.D PENCILS, COLORIllD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GO LD, STA1'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS· MATERIALS. 
78 Reade Street , N ew York,  N .  Y. 

il l II 11 11 fact ory Established l '(j 1 .  

I CAI. MAGAZ I N E  C A M E RA. 
S U N A R T ' S  

" VEN I ,  V I O l ,  V IC I ," 
S U NART MAGAZ I N E ,  

S U NART F O L D I N G S. 

Send for Illustrated Cat ... 
logue-2 cent stamp. 

CO .. RO C H ESTER, N. Y .  

ACETYLENE GAS AND CARBIDE OF 
Calci':!m.-All about the new illuminant. i ts qual ities. 
chemI.stry. press�re of Hq.uef!,-,ction, its probable future, 
ex periments performed wlth It. A most valuable series 
of arti cles, giv ing in complete form the particulars of 
this �ubject. A pparatu8 for making the gas. Contained 
in SCIENTI.FIC AMERICAN S UPPLEMENT Nos 998 1 0 0,!, 1 00'.  1 012,  1 0 1 4. 1 01 � ,  1 0 1 6. 'l i)�2; 
1 03 .) and 1 03�. 'l'he most recent apparatus of sim-
r.
1e and more elaborate type described and i l lustrated n speCial acetylene Supplement No. 1 0 .5 1' .  Pri ce 10 cents each. To be had at this office and from all news­dealers. 

The WINSH I P Platform Sprinkling 
Wagon. 

The most complete Sprinkling 
Wagon ever built. 

The Accommodation 
Gear · Street Sprinkler, 

to fit any 1 umber wa­
gon. is sold with long 
or upright tank, and 
with or without wa-IfFg. cJ.�liac���S�\� 

NOW READY I 
Seventeenth Edition of 

Experimental Science 

1 2 0  l' nlres a n d  1 1 0  Superh C u ts added. 

Just the thing for a holiday present for any man. 
woman.l'Itudent, teacher, or anyone interested :'n .science. 

In the llflW matter contained in the last, edition will be 
found the SCientific Use of the PbonQg-raph .  the curious 
optical illusion known as the Anortboscope. together 
with other new and interestIng- Optical I l lusions, the 
�h
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er. Fllectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars. and a great deal of 
other new matter WhICh will prove of interest to scien ... 
tific readers. 
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r:v-.senli JOT t i i l l <;rrarea circuLar. 
M U N N  & CO .. Pu b l i shers, 

Office of the SC I E N TI FI C  A M E R ICAN, 
361 BROAD WAY, !i1 E W  YORR. 

the great money-earninlZ wonders. Sample copy IOc. 
T H E  O H I O  PHONOG RAPH CO . .  C I N C I N NATI , O .  

lene number of the  SCIENTIFIC AMERICAN SUPPLE. 
MENT, describing, with ful l  i l l ustrations. the most 
recent. simple, or home made and commercial apparatus 
for �eneratmJo: acetylene on the large and smal l scale. 
The gas as made for and used by the mICroscopist and 
student ; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. lOa"'.  
Price 10 cents. ':ro be had at office. 

MAN FG. SPECIALTI ES 
Dies, Tools, Models and SpeCial MachInery. Milling and 
Press Work. Electro plating of all kinds. Satisfactory 
work guaranteed. 'I'HE PARR lU A N F G .  C O . , 
920 E l m  S treet, NEW H A V EN, CONN. 

C H EAP, STRO N G ,  

W A T E R P R O OP, ��I ig��t�gr 'lllTa:��: 
Outlasts 1lin or Iron. 
A durable substitute 

for plaster on walls. \Vaterproof sheathing of same ma­�::::'�ie���\�
nd cheapest in the market. ar Write for 

THE FAY MANILJ,A ROOFING CO., 
517-519 Point Street, Camden, N. J. 

Reproduce 
Songs, Bands, 

Orchestral 
your own voice. 

THE I iti PROVED 
P E R F E C T I O N  CAKE  T I N S  

Loose bottoms. H Don't leak." Th e  groove 
prevent� that. ReqU'ire no g1·easing. 

More than a mi l l ion American house-
:i�r';:i��ry� 

u
�

e
e 
t�:�a �1���d

e
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Tins by mail for 35 cts. Write for cat­
alogue showing ten styles - Round 
Square and Oblong ... and learn all about 
.. The Groove."  Exclusive territory 
to agents. R I CHARDSON M F G .  CO . ,  

, Keade St • •  Bat h , N. Y .  

THE MANUFACTURE OF MATCHES. 
-A n interesting' and popular de�cription of the met-hod 
of manufacturmg SUlphur and safety matches as prac­
ticed in France. With 10 illustrations. Contained in 
SCIENTIFIC AMERICAN SUPPLF.l\I F.NT. No. 1 0 1 3. Prlce 
10 cents. 'ro be had at thIS office and from al l  news­
dealers. rD· A ��e�t�att£���I�C�C b�� I!�h�!es, 

U etc. Price complete 4Oc. each. $l per dGz. I1Ius-
, trated circular free. C. M. TUKl'i(!UIST, 

=- 2 1 6  South C l ark Street, Ch icago, I I I . 

ELECTRICAL 50 cents a year. Instructive to 
• DOINGS . Im;J�mt �t��i� i.�r:l �g;t 

1:1j!lil.M!s.t.1el�l�i�, 
DRAUGHT I N G  o r S I ' RV EV J l'i G  tall Irl.t 

hy III ai l .  !<Jara $50 to $100 
a month. Positions secured. 2c. stamp for cata­
logne. J U n e k  () or. Sch o o l .  j'aterso n , ]II . J .  

S H 0 R T H A N  D :lio�a;��ni��:d 
competent pum.ls. First l e sson free. Write 
W .  G. C II A ]<'FEE, Box A. O sweg o, N. Y .  

TO OWN E RS O F  PATE NTS 
Wanted a patented article made of  wood to  manufacture 
on royalty. Schenevus Furniture Co., Schenevus, N. Y. 

I M P R OVED FAUC E'I' FI LTER.-Catches undis­
solved impurities. No splashing. Smooth, solid stream. 
Great convenience at kitchen sinks and wash bowls. 
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DEAFNESS C U R E D !  T H E  
E A R  VA PO RATO R c., .. 

1J"'llrne •• on Strlell,. Beientit'le principle. Sati�fl!l.ction guaT" nteed. 
Circulars free. EAR V APOR.1'rOR CO •• 196 LaS .. Ue St., Chienro. 

PATENT FOR U N lEAD I N G MACH I N E  
used on Linotype mattel1. Now in use in Tribune Com-

-.. ---.-.---- _____ _____ __ posing Room. Owner desires to sell on account of other 

Family Ice Mach.·ne  Ice, etc., i n  a f�w minutes, $10 and up. Filters, $1.25 and up. Cookers, $1. Seltzateurs business. F. Pet�rhansl. 365Knickerbocker Av., Brooklyn 
to prepare one s self soda water, $4.50 and up. L. DERMlGNY. 126 W. 25th St., N. Y. ------------------------

N E WAY C O  A U T O M A T I C  C I R C U I T  B R E A K E R S 
Guaranteed to op-erate perfec t lY 01' no pay. M ade for n I te .. n n ti n ll  01' di rect cu rl'ent. 

• " , • • • A n y  V o h age, ()atnlogue F.·ee • • • • • • 

AUTOMATIC CIRCUIT BREA RER C O lU l'A N Y , <\EW.\ Y GO, M I C H I G A N ,  U. S. A .  

MESSRS. MUNN & CO , Solicitors 
of Patents. bave had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden-
tial. A handbook of patents and 
how to obtain them Bent free. 

PATENTS 
taken throngh Munn & Co. receive 
special notice in the ScienHjlc A mer. 
ican. This splendid weekly paper, 
e!egantly illustrated, has the largest 
CIrculation of any scientifiC work. es a year. SpeCimen copies free. 

Address ;\1 UNN & CO., 
New York. 361 Broadway. 

CROOKES TUBES AND ROENTGEN'S 
Photography.-rl'he new photoJ!raphy as performed by 
t.he use of Crookes tubes as a source of exci t at ion. Al l  
abont Crookes tubes. SCIENTIFIC AMERICAN SUPPLE­
MEN1'. Nos. 1 S ' . 1 89 .  238. 243, 244. ' 9�. '91), 905, 9S0. 1 O � O .  1 01l4, 1 06�. 1 01l6. I Oa7, also 
:::;C IENTIFIC AM�UICAN. Nos. ,.. . S, 1 .. and 1 4, vol. 74. 
1.lhese profw"ely i l l ustra.ted SUPPJ.EMEN'l'S contain a 
most exhauetive serips of articles on Crookes tubes and 
the experiment.s performed with them. Among- t.hem wil1 
be found Prof. Crookes' early lectures, detailing very 
full y  the experiments which 80 excited the world ,  and 
which are now a.gain exciting attention in connection 
with Roentgen's photography. Price 10 cents each. 
Fro be had at this office and from all newsdealers. 

. .  Smooth as if Ironed." 
Trousers are kept so  by using the 

PI·ae tiea l 'J'l' o u s t- I'S H BlIge l' a n d  
Press. Money refunded if not satisfac­
tory. �"'or $5.00, we send express paid, 8 
�et of � han�ers and 3 rods, which, used 
III conJunctIOn, enables the convenient 
closet arrangement shown in cut. We 
seH hundreds of such sets. Illustrated 
booklet, with testimonials and fac-simile 
letters of duplicate orders, mailed free 
on request. Sample Hanger, 75c., pre­e.aid, Sample Rod 250. A�ents wanted. .t'RACTICAL NOVELTY UO. 425 Walnut St. Phila. Pa. 
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Send u.s a cabinet picture with ��in°; fg:
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we guarantee to return, within 
week from date of receipt, 

j i l l i n t l l l·e Ph otos. 
:WlurHn·[,An to give perfect sat­

on, and tbe picture you 
sent. Be careful wrapping pic­
�ures f; ,r mailing, also in send­
Ing money, full name and ad-
�l

�
e
::y St��et: T'�.�,�!',�\,. �: -------------------

DORMAR'S 
VULGARIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma­

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,(0). A]] Stamp and StencH 
Tools and Supplies. Brass and Steel Dies 
for all purposes. 8£'u]s, Engraving and 
Die Sinking of al l kinds. Established 1860. 

PI'" Send for Catalogues. 
THE J. F. W. DOR M A N  CO. 

1 2 1  E. Fayette �t.,  B a l ti m ore, Md., U. S. A.  
Free Outing Clothing Book 
beautifully illustrated. Shows 1896 styles 
Only book on fashionahle onting cloth­
ing issued. Send 2c. stamp for Book G. 
W H I TE D U C K  TROUSER� by 
mail. post prepaid, !I'I " � O. Send leg 
and waist measure ; allow for 2 inch roll 
at bottom. DE8CRIPTION.-Our trous-
��� a�:st�:n��r��rge:��l�b !?�3

k
hi� 

pockets ; taped seems ; wide hem on 
bottom and straps on Waistband for 
belt. All hand finished. Buy direct and 
save retailers' big prOfits . 
22. 24� i1'e��::'�l:,I?w, �':,���t;� Mass. 

HALL'S MEGAPHONE 
TAI,K A MII,E. SHOUT TWO MILES. 

Indispensable on land and sea, yachting. field games, raCing 
Zio. [ � inc,pes lo�. $i:SS 

.. 3. 30 "  .. 3.1l0 
T H O M A S  H ALL & SON 

1 8  BrOlntleld St. ,  BOSTON, MASS., U. S .  A. 

D I X O N ' S Write the Smoothest and 
I .. a fiiii.t the I .. ongest. 

American Graphile Mention SCIENTIFIC AMERICAN 

P E N e l L  s ����edgu��e 
ciC:snigrie!amPleS 

JOS.  D IXON CRUCIBLE CO., J E RSEY CITY, N. J. 

W O O D E N  T A N K S .  
For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a speCialty. 

\V . K eA .. n W E  . . . .  <:0 . . 
217 E. Main Street, Louisville. Ky. 

The Hanson Hydraul ic Ram 
I 00% �o

J1::3�iv:'a't!�� t�a
g�v

:�y 
s
�fE�� 

ram made. P- Booklet ,free. 

F_ B. HANSON, 1 76 Cenler SI . • New York .  � The Doufit�*n �alves as 
weH as shut them 011' with the power of the 
wat

��
.
& �. siP8f]�'f{INS CO., Marlhoro, N. H. ci B RASS BAN D 

Instruments, Drums, Uniforms, Equip .. 
. , ' ' ments for Bands and Drum Corps. Low .. !$tt . est prices ever quoted. Fine Catalog, 400 

11Justrations, mailedfree · it gives B .md 
M llsic & Instructions for Amateur Bands.. 

LYON & HEALY, 33·35 Adams 8t., C�,cago. 

MEN 5 WOMEN Taught to make Crayon POI"traitM in spare hours at 
their homes by a new copyrighted method. Those learn� 
tng my method will be furnished work hi. me, by which � EARN $8 TO $ 1 6  A WEEI\. p�;t�g,J��s 
H. A.. GBIPP, GerDlan A.rtist, T;rrone, Pa. 

Subscribe for the 

Scientific American 
Supplement. 

$5 .00 per Annum. 

Better subscribe, as it is not always obtainable 
on news stands. 

Nearly every issue contains the lat�st reI?orts of 
discoveries and experiments by leadmg SCIentists 
in Europe and America on 

ROE NTC E N  P H OTOCRAPHY, 
Also the latest npws in  fi l l  departments o f  Science 

and Engineering A b�tracts a nd Report S ot the 

leading Scientific Societies all over the world, etc. 

Address 

M U N N  & COMPANY, 
36 1 BROADWAY. NEW YORK. 
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N O T A U T O M A T I C ! 
The Tanite Emery Wheel is Dot automatic. It took 

brains, patience, and skill to make it, and it takes all 
these to use it. Don't put up with poor wheels ! Buy 
only of some old, reliable maker, and use his goods 
till you get accustomed to them. You will not chang-e 
if you once get used to wheels made by 

THE TANl'l'E CO., STROUDSBURG, PA. 

What is 
bicycle 
tubing 
made of e 

Only one way to know. Buy 

STAN DARD O F  T H E  WORLD 
Every foot of Columbia tubing i s  made 
in our own mills from carefully selected 
and tested high-carbon steel and nickel 
steel. Columbia tubing is the strongest 
and best in the world. 
Art Catalogue free if you call upon the agent. 
or by mail from us for two 2 � cent stamps. 

PO P E  M FG. CO. 
H a rtford, Conn. 

Branch Houses a n d  Agencies are almost 
everywhere. If Columbias are not properly 
represented in your vicinity, let us know. 

All Co lumbia B icycles are fitted with 
H A RTFORD S I N G L E·TU B E  T I R ES 

U JII LESS OU JII LOP TIRES ARE ASKED FOR. 

WE KNOW NO TIRES SO GOOD AS HARTFORDS. 

At a P
· BiCYCles, W:ttches GUDS,_ Buggiea H:lfness, 

SsWing )-tachine .. Org:ma. Pbn08 Safell,Tools rICO Sca.lea of all v ,rietiea and - l O�1) othera.rticles 
Lists free. CHICAGO SCALE ( 0 . Ch1C:1g0 1 1 1 .  

The $5 .00 
POCKET KODAK 

EASTMAN KODAK CO., 
Sf;t�',!o�o:::t:':::is:et ROCHESTER, N. Y. 

POCKET PRESTO GAM ERA 
A Photographic 

Wonder. 
A Midget in size, a Giant 

in capacity. 
:; 0 Film Exposures, or 4 

Glass Plate Exposures 
without reloading. 

Makes big pictures-good 
ones too. Size l)4xl)4. 

A Real Pocket 
Camera. 

Rounded cor· 
ners. 

Containing all 
that is latest 
and best in pbo­
tography. 

So S i ln p l e  fL C h i l d  Can O p e r a t e  it. Snap Shot 
or Time Exposures. Price, complete. with film and glass 
plate magazines, l oaded for 25 exposures. $�.�O.  Illus­
trated booklet on receipt of stamp. Sample mounted 
photo free if you mention U ScientifiC American." See p. 331 

E. B. KO OPMAN, 
A gents JValltetl. 33 U n i o n  Square ,  New York. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters­

Patent K o .  463, 5 6 9, g ranted 

to Em ile Berliner Nove m ­

b e r  1 7, 1 89 1 ,  for a comb i n ed 

Telegraph and Telephone, 

covering all forms of 
M icrophone Transmitters 

or contact Telephon es. 

J c itutif i e  �tutricau. 
Highest Tribute Ever Paid to a Bicycle ! 

New Yo r k , Mar ch 2 5 t h , 1 8 9 6 . 
Mr . W. C .  Paw l ey , 

S e c .  J e r s ey C i ty Y . M . C . A. 

Th e Nat i o na l Boar d o f  T r ad e  o f  Cy c l e  Manu­

f ac tu r e r s  h e r eby s an c t i o n s  a pub l i c e xh i b i t i o n 

o f  cy c l e s , ac c e s s o r i e s and s u nd r i e s ,  a t t h e  Y . M.  

C .  A. , Mar c h  2 7 t h and 2 8 t h .  Th i s  s an c t i o n i s 

g r an t e d  o n  t h e  e x p r e s s  u nd e r s t and i n g  t h a t no 
exh i b i t i o n o f  V I C TOR B I CYCLES w i l l  b e p e r m i t t e d .  

You r s  t r u l y ,  R.  L .  Co l eman , P r e s i d e n t .  

W HY mem bers of the are the 
Bicycle Board 

National 
of Trade 

AFRAID to exhibit their wheels with 

V I CT O RS ? 
BECAUSE VICTORS 

Cost more to build, 
Are made of better material, 
Show better workmanship, 
Run easier and wear longer, 
Are worth more than other bicycles. 

Why Not Ride the Best ? 

OVERllAN WHEEL co.,  
New York. Boston. Detroit. Denver. 

San Francisco. Los Angeles. Portland, Ore. 

AGENTS WANTED rop' fiNE TOOLS IN EV£RYSHOP. It CAT:�6T�J�R U.H.BESLY &. CO: 
'AND AGENCY. CHICAGO, I LL.U.S.A.-

B I CYCLE L A N T E R N  
GHAR III 

Set with two pretty 
gems. Nickel silver or 

"--_v,, ... _ gold plate. By mail, 
25 cents in stamps. 
Per dozen, $2.00. 

.p- Jewelry Cat. JJ1ree. 

Mistakes in Addition, 
Office Headache, 

i and mistakes in carrying forward 
don't occur where the Compto· 
me l er is used. It saves half the 
time in d o ing the work and all time looking for errors. Solves 
with great rapidity and a.bsolute 
i;���

a
�h;l�o��t;�:��f�zfe

r
rbe 

Write for Pamphlet. 
F E LT &. TA R R A N T  M F"G CO. 

62-66 ILLINOIS ST • •  CHIC�QO. 

GASO L I N E  TRACT I O N  E N G I NES 

C O M B I N E D  E N G I N E S  & P U M PS 

GASOLI N E  PORTABLE E N G I NES 

US Ell ��YA��a��e ;"""'�=",,==-::s�:,>. For Any Purpose 
CHARTER GAS E N G I N E  CO .. P. O. Box 1 48. Sterling, III. 

J ESSO P'S STE E LTHN�rr 
F O R  TOO L S. S AW S  E TC. 

WI!! J E S SOP '" S O N S  1.: 2  91 JOHN 5 T.  NEW YORK 

i BUNDY ; RETURN �L�=. �================ . .  =. ' I TRAP. 

Palmer li res 
t t 
· . 

t t · . · . 
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t i · . · . 

i , • • · . 

t i · . 
· . . 
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THE Y are the only tires you are sure of get- t : Hug home on if punctured. Air will not escape : 
• for hours � Palmer Tires are the easiest riding, • t quickest repaired and fastest Tires. 'l'hey mark t 

the high_grade ,,'beel. They are expensive. Send for 
eatalogue. PALMEIt PSEUMATIC 'fIRE CO" CHICAGO. 

� ... -... -.... . .. -... -� 

TASTES VARY 
in bicycles the same as in other 
things. Some like the peculiar 
characteristics of one bicycle, 
some of another. No one make 
of bicycles can suit everybody, 
but .J1. .J1. .J1. .J1. .J1. .J1. .J1. .J1. .;!-
The 

has gained a larger measure of 
popularity in proportion to the 
years it has been on the market 
than any other wheel in the 
world. It is of the .J1. .J1. .J1. .J1. 

HIGHEST 
STANDARD OF QUALITY 

in every detail and particular, 
is light, graceful and beautifully 
finished, and sold to all alike at 

$B5 ONE FAIR PRICE $B5 
INDIANA BICYCLE CO. 

INDIANAPOLIS. IND. 
Eastern Wholesale Branch, 339 B'way,N.Y. 

Catalogue free by mail 

If Inventors and Manufacturers 
Having new articles of merit to place on the market :lR �����re
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The Elastic Tip Co., 46 Market St., San FranCiSCO, Cal. 

INKS 
The SCIENTIFIC A MEHICAN i s  printed with CHAS. 

ENEU J OH NSON & CO.'S INK, Tenth and Lombard 
Sts., Phi1adelphia, aud 47 Ro�e St., opp. Duane. New York 
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