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THE MANUFACTURE OF THE HAMMOND TYPEWRITER. 

Prominent among the many itJdustries which have 
gro wn to large proportion s within a comparatively 
short space of tim e  is  that which is devoted to the de· 
velopment and m an ufacture of t h e  type writer. T h i s  
most useful, w e  might say indispensable invention, 
which was at first regarded as n othing more than an 
interesting toy, now gives employment to many thou­

sands of operatives, and entails a heavy investment of 
capital in n umerous large and thoroughly equipped 
factories. 'While  the "arious forms of the typewriter, 
and itsbusy ,. click," are famil iar to our readers, its 
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internal construction, and the infinite care and nicety 
of adj ustment that enter into its manufacture, llJay 
not be so well known. We present in this issu e  a series 
of cuts which serve to show the leading details of the 
w ell  known Hammond type writer, and the various 
processes wh ich are ad opted in its manufactu re. 

The Ham m ond is known as a "typewhel'l," as dis­
tinguished from the" type bar" mach ines. In the l a t­
ter, the type is attached at the ends of a series of bars, 
which are pivoted in a circular frame, each bar ca rry­
i n g  one letter and making its own i mpression upon 
the paper, which is placed centrally within them. In 
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the Hammond the position is reversed, the type heing 
cast in one intpgral piece, cal led the type shuttle (Fig. 
4), which is o�cil lated h orizontally upon the outer 
circum ference of an annu l ar ring, called the anvil 
(Fig. 6), the desireJ letter being brought into po"ition 
in  front of a h ammer which, under the i m pulse of 
a spring, drives the paper against the type. The 
primary object of this arrangement is to secure perfect 
alignment and an uni form i m pression. 

'fh e first objept is  gained by arrangi ng centrally 
ami rigiJly within the m achine a solid steel wh eel, or 
annular disk, called the anvil. This is held in position 
by a central vertical shaft or pin, which snugly en­
gages an accurately drilled h ole in the transverse bar 
o f  the anvil .  On the outside of this wheel and fitting 
snugly against its  face is a vulcanite shuttle  (Figs. 4 
and 6), upon which is formed (Fig. 4) the whole of the 
type which i s  to be used. On the inside the shuttle 
is provi ded with a thin steel web, which is paRHed 

(Continued on page 151.) 

1. Marldng the location of tbe type. 2. Steel wheel, with type enifllved. 8. Vulcanizing plant. •. Vulcanlte .huttle, .howinl!' .leel weu. 5. Original torm of BhuttJc, In two parta. U. Detail view of type bar and 
hammer mechAnIsm. 7. 'l'be Hammond typewriter complete. 
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PENDING TRADE MARK LEGISLATION. I tured therein, and up on packag es and wrappers COIl-
O ne of the chief annoyances in the way of t h e  regis- tai ning the same. To infring e such trad e m ark on 

tration of trade mar ks is the rat her f oolish and un n e- g oods, wares , or merchandise which are, or which are 
cess ary req uire ment t h at t h e  ap plicant should make inte nded to be, f or sale ,  shi pm en t, consumption or use 
d ecla rati on, w hen applying for registr ation, t hat t h e  w ithout and bey ond the bou n daries of such State, 
goods upon w h ich t he mai'k is stam ped are used in Ter ritory or Dist rict is d ecl ar ed to be a misdemeanor, 
commerce w ith a fore ign n ation or an Indian tr ib e. punishable by a fine of not less than one hund red 
This  is one of the  ano malou s  re q uiremlln ts of t h e  ot h er- dollars nor exceedi n g  one thousand dollars, or im pris ­
wis e  ad mirable statute s  now go verning the  registr a- onment for not more than t wo y ears, or by both such 
tion of trade mark s. I t  frequ ently happ ens that. the fine and imprisonment. 
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applicant has extemli ve trade re lat ions betwee n  the This  bill  is undou btedly t h e  outgrowth of the Ti ll­
Stat eI' ,  b u t  engag es in no foreign commerce. H e  iI!, man case. O ur readers wi ll r€mem bel' that th e history 
the refore, in no positi on to procure the p rotection of t hat case w as as follows: On.T u ly 15. 1893. Benjamin 
g rant ed by the trad e mark la ws. aud before his mark R. Tillman, G ov ernor of S ou th Cdl·olillR. on  be hal f of 
will be regist ered it i s  n ecessa ry for him to pr actice said State , filed a n  app lication i n  the P at e n t  Offie e 
w hat may b e  ca lle d  a pious fraud, an d ship some for th e regi� tratioll of t h e  word" Palmett o" as a tr ade 
goods for s ale t o  Canada or some other nlligh borin g mark used in t he sale of i ntox icating liq uors. The ap­
S tate. wh ere by h e  becomes q ual ified and can sub- plica tion was refused by the examiner on t h e  ground 
scribe to t he r eq uired declar ati on. Such a practice is t h at a State of the Union is not  wit h in the term s  of 
obj eetion able and the cause for i t  should be re moved. the l a w  p ermitting the regist ration of t rad e m arks, 
'1'h e commerce bet ween our States i s now so enormous b ec au� e it does n ot come wit hi n  t he designation of 
that there is no reaS Oh w hy those engaged in su ch " person" or " corpor ation" u sed th erein. On appe al 
trade should not recei ve the sam e  r ecognition before t o  th e O ommi ssI Oner. the latte r refused t he ap pl icat ion, 
the Patent Offi ce that is  accord ed to those who se special holdin g t hat the State of Sou t h  C ar olina had no 
trade leads them into the chan nels of foreign com- aut h orized sale of liq uors outsid e its o wn li mits. Till­
merce. With a view to re medy ing this feature of ou r m an then ap plied to th e Su preme Court of the Dis­
pres ent law.  a bill b as been introd uc ed into the Se nate, trict of C olu m bia for a nd obtained a mandamus to 
and is now ill the h an d s  of t he C om mittee on P atents, compel th e C ommi ssi on er of P at ents to regi ster the 
which seems to possess m uch merit. trade llIark as applied for. Thp reup on t he Commis-

PLEMENT. $9.00 a year. To foreign Postal U uion countrie •. $11.00 a year. 
Export Edition of tbe Scientific American 
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form in size and typmrrapby with the SCIENTIFIC AMERICAN. Every num .. 
her contains about 50 pa�es. prl )fusely illustrated. It is the finest scientific, 

Senat e bi ll No. 1627, the one alluded t o, is to am end sioner of P ate nts appealed to th e Court of Appeals of 
the present trad e mark act so that it shall be applica- th e D istrict o f  Columbia, and that court reversed the 
ble to trade mar ks used in commerce " among t he j ud gmen t  below and di� misse d the petition on the 
several S tates." ground t h at tb e tr ade mar k  app l ied for h ad not been 
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patent and copyright clauses of t h e  C onstitution, at- It will be n oticed that in the pen ding bill the regis­
tempt ed to provide bro ad l y  for the r egis t ration of any tration of such St at e  trad e  marks is m ade a part of  
l a w ful trade mark. This the Supreme C ourt of the the d uty of the Secretary of t h e  Treasury. He h as n o  
United States decided, i n  1879. t hat C ong ress h ad n o  discret ion i n  th e m at ter. We do not approve of s uch 
p o wer to d o  unde r t ho se clauses of the C onst itution prOVISIOn. If a State is by statute to be entitled to 
mentioned in said act. T he power of Congr ess to en- register a t rad e mark. we see no r eason why its appli­
act trade mark laws m u st. .  of course. be f ound i n  the cation for r egistr at ion should not be filed in th e 
fed eral C on stit ution. Such p ower, t h e  court said,  P at en t  O ffice. like the applications of " persons" 01' 
coul d  not be foun d und er t he eighth clause of s ection " corporations," and subje ct ,  like t hose, to being re-

(]onrenra. eight of art icle one, whic h  provid es that Congress ject ed if f o und to be an infringement u pon some mark 
(Illu.trated art.iOle. arp marked wltb an a.terl.k.l shall hav e  power to pass laws'· to prOll1 ote the progress previously registered. Should t h e  act be come a law. 
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1531-56 or disco very. Both inventions and w ritings in volv e I T h e  passage of this  bill w ould lead to endless con-Belt lacing (67m •................. 156 r. "" 
Bird X. ray pbotograpb· .......... 155 Moutb. tbe. keep it .but ......... 148 the ele m ent of orig inality, w hile a trade mark does, fusion and lit ig ation. as each St ate would be aut hor-Boat propelling d�vice.· For- Mu�ic leaf turner. Adams" . . • .•. . 151 

ward's' ......................... 149 Notes and queries .. .. .. ....... ... 156 1I0t nece� sarily embody that id ea. but is gen erallv ized to make its own trade mark laws a nd there i!l no 
Botanic gardens ......... ...... ... 147 Patent. granted. weekly record. 156 . ' ' . . '  
Cabaret du Neant· .. . . . ... . .... ,. 152 Pboto�rapblnlZ window display. 150 nothIng more than an ad optIOn of som e  d eVI ce or word 
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commerce " among t h e  several States." This d efect the 
present h ill aims to  correct; it recogniz es that fact a nd 
is framed in referen ce th ereto. It seems to be in ac-
cordance with t h e  requirements of the till1e s. and i s  
needed t o  protect a very large and i m portant class of 
t rad e m arks w h ich are iI! use in comll1 erce among the 
several S tates. but  which are not in use i n  Comu. erce 
with forei�n nation s or with the Indian trib es. 

It is hop ed that t h is bill  will re ceive t h e  good treat­
m ent that it de serv es at the ha nd s  of the committee, 
and that it will be consi dered by t hem in snch good 
season as to enable it to be pa ssed by the Se nat e  be­
for e the session is to o far ad vanced. 

There is anoth er bill now before the Co mmittee 
which is of a v ery differ ent kind, and which bel on gs 
to that class of bill wh ich appears at every ses si on of 
every legislative bod y, and which, p erhaps, serves to 
amuse its pr omoter s  and those having a se nse of 
h u mor w h ose att ention may have be en called to i t, VIII. ELECTRICITY.-Recent Improvement. in America and 
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f ed eral examin ation and supe rvision, as th e S ecretary 
of t ht' Treasury is in str ucted to r egister Stat e tra de 
marks in 8 pite of the fact that h e  m ay be aware t hat 
such regis tration m ay be a dir ect infringeme n t  of t h e  
trade marks o f  some prior applicant, w h ose righ ts i n  
t h e  premises t h e  Secretar y  is su mmarily f or bi dd en 
either to q uesti on or protect. 

.,. J''' 
Dnrning Powdered Coal. 

Engineeri n g  conta in s a d escrip tion of a process 
whic h  h as l at ely been brought out by C arl W egene r 
for u tiliz ing powdered coal. T h e  coal, w hich h as b een 
gr ound to pass t h r.ou gh a 60 mes h  scrlle n .  is fed int o a 
hopper which is locat ed in fron t of the furnace. A t  
the bottom of t h e  hopp er is a grat ing, w h ie h  c a n  be 
agitated f rom 150 to 250 time s  to the m in ut e. ac cord ­
ing to t h e  rapid it. y  o f  fee d  de sired . Th e coal d u st falls 
through the grate into the bend of an a ir supply pi pe, 
which enters t he f urnace at the t op of t h e  f urnac e  
door. A s  i t  falls int o  t h i s  pi pe i t  i s  met by the induced 
draugh t  and car ried int o  the furnace . '1' he interior o f  
the furnace is  lined with firebrick fo r a length o f  10 or 12 
feet, and has in ad dition two fi rebrick bridges. Th ere 
is no grate an d there are no fire doors , so called. the 
combust io n  b ein g watc h ed t hrough peep holes. A tes t  
was recent ly made in Berl i n  o f  a Cor ni sh boiler, fi re d  
first by hand a n d  again by the saIll e coal i n  a powd ered 
con dition. T h e  results show that. t h e  dry powde red 
coal evaporated from and at 212' 9·12 pounds of water 
per pound of d ry coal , as against 6 ·48 pounds for solid 
coal, fed b y  hand st ok ing. It wa s claimed that the 
poor condition of the grate is r esponsible  for th e very 
low r esu lts in t he latt er case .  Tp e trial, howe ver, 
sh ows go od economy f or t h e  Wt'g ener syst em. Th e 
grinding costs about 10 per cent of the value of the coal. 

. .. ' . 
A LUMINOUS foresight for use in a bad light with 

guns of v ario u s  k ind s h as been pat ented i n  E ngland 
by M r. Winans . A tiny i nc andescent lamp. 8 upplip d  
with current fr om a sim pl e form of b attery concealed 
in the !'Itock.  is m ounted within  a 8hield at the muz zle 
of th e gun. a nd a faint ray of ligh t, calculated to i ndi­
cate the position of its source, is exposed in th e dir ec­
t ion of the shooter's ey e. alJ d t his is sufficie nt to e n able 
him to ohtain t he required alig nment w it h  the back 
sight and with t h e  target, be it  animate or ot herwise. 
The special appli cation of the sight is for gam e  IS h oo t­
ing at night and for service purposes. such. for in st an ce • 

as the illum i nation of a machine gun used again st tor­
pedo attacks d uri ng the night.-A rll1Y and Navy 
Journal. 
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An Expedition to Labrador. Science Notes. I into the system, two phy sid ans, aged respecti vely 

A n  expedition bound for t h e  inter ior of La brad or Bo tanic Gardens .-'1' he B erlin paper K uhlow's says: t we nty·six and thirty-five, volunteered to act as sub-
w ill leave Ph i ladelp hia in June for t he purpose of "Of botanic g arden s  Franc e has 22, Germany 35, Great jec ts. To eac h  of thes e  was adm i nist ered da ily with 
s t udy i n g  t h e  E" kim o  an d c ollec ting s pec imens of  the Britain and Irelan d  11, the  In dian em pir e  9 ,  Italy 22, their  lunc h  about fif teen grains of alumi num tartr ate, 
fau na a n d  fl ora of that reg ion . IT h e  party will be c om- Russia 14, N e w  Zeal and 3, the U lilted Stat es 5. It for th e period of one m onth . By the end of that t im e  
manded by G. H .  Perk i ns a n d  will c onsist of four is said that t h e  finest botanic al gardens i n  the world neit her h ad lost flesh o r  a ppetite, n o r  felt t h e  sligh test 
stud ents o f  z oology, g eolog y, bot any and arc hre ology are sitll ated i n  the islands of the Azores .  When disc om fo rt . For c ooking p urposes, this  m etal seem s 
and a nu m ber of c ollege st ud ents and others. Pr of. P ortugal was at its prime in t h e  g reat offic e  o f  disc ov- t o  be pec uli arly ad apted, as it is a splend id c onduc tor 
F ran k Russell, c urator of the Un ivet·s ity of Iowa, ac ering the world, a rage for botanic al sp ec i mens was of heat, w h i le it h as also the ad vantage of being n on· 
c Olll panies the expeo ition as arc hre ologist. From St . c urrent among all interes ted in th e mari time ad ven- poiso n ous and non-c orro ding.  
Joh n' s, N e wf oundland, to Lab rador, the trip will be t u rc s  of those inte resting days. '1' h e  cl im ate of the  In add i t ion to his other ac h ievemen ts in t h e  d omain 
mad e in the ship K ite, which was formerly used by Azo res lends itself partic ul arl y  to t h e  gr owth of the of c he mistry, Dr. Deninger, of Dresd en, is now re por t­
Mr. P eary. A t  Sr. Jo h n' s, N e w foundland, this p arty produc ts of alm ost every la nd. Th e  res ult is a series ed to h av e  prepa red c arbon mOll os ulphid e, CS, pure 
wi ll be joi ned by ten sc ien tist s  sent out to ex plore the of mag n ific en t  botanic al � ardens i n  those sum mer for th e fi rst time, and finds t h at, i n stead of being , as 

c oa st of Els emere's Land and w ill c on sist of a num ber islands, w here m ay be seen n ear ly every t ree and plant desc ribed in the te xt books, an amorphous red sol id, it 
of scientist s, inc l ud ing Dr. T. C .  Mend<m hall, Supe rin- known to the early nav iga tors." is really a c olorless gas. He prepared it by heating 
ten dent of U nited States C oa st Survey, Gen eral A . W. The latent lif e  of seeds has been investigated by M. dry sulphid e  of sodi um with ch lo rof or m, or, pr efer ably, 
G reely, J. W. P owell, D irector of t h e  Un ited St ates C .  De Cand olle, and he h as c om e  to the c oncl usion iod oform, in sealed t ubes, to 180" C ., the gaseou s  pro­
Ge ologic al Survey, Baron Ad olf Eric Nord enskjold, that in their latent l if e  s eed s pass  t h roug h  a period of d ucts b ei ng made to bu b ble thr ough aq ueo us ca ustic 
of \t h e  Ro yal Academy of Sc ience, Swed en, B aro n von s uspended animation (vie ra len tie) in w h ic h  all t h e  potas h ,  w h ic h  absorb ed t h e  sulph u reted hy drogen, 
Ba urm aj eltsc h, J. A. 'V. Grip, Envoy Extraordinary f unctions of t h e  pro toplasm are q uiesc ent, but fro m a nd the car bon IIl on os ulphid e  p ass ed through un ab­
f rom Germa n y  to Norway and S weden. These per- whic h  they revive when ag ain placed in c o ndi tions s orbed . B y ac ting up on ca rbon db ul phide with � odium, 
s on s  ar e s e llt out  t o  e x plore th e  c oast of Els emere's s uitable f or germ in at ion. T h i s  period of s us pended in the prese nc e of s om e aniline, the n e w  gas was also 
Land and als o  to d i scove r  tr ac es of the ancestors of  animation m ay extend ov er an inde finite t im e. prob- obt ained .  It is c olorles s  a n d  eas il y  cond en sa ble to a 
th e Greenland ers . wh o, it is thoug ht, c ame from that ably through a long series of years, and t h e  seeds may clear l iq uid, w hich evaporates rap id ly ,  an d is ex trem e l y  
plac e. P rofes sor Hite, of the U niversity of P enn sy l- durin g  this per iod be subjec ted to a ver y low tem per- ex plos iv e. 
vani a, is the originat or of the ex pedition. 

I 
at ure witho ut losing th eir vitality. In th e  c as e  of Si r John Lubbock d esc ribes an ant whic h  c an sup-

• '.' • wb eat, oat, and fennel, tb e  temp erature was reduc ed port a wei gh t three thousand tim es h eavier than itself, 
An Exhibition at Inusb,·uck. as low aR min us 30 d eg rees C . ,  and t h e  experiment was or eq ual i n  proporti on to a m an h old in g 210 tOllS by 

A rrang em en ts are now being perfected for t h e  In ter- repeated as m any as olle h undred and eight een t im es his teet h .  
nat ional Expos i tion f ol' P h ys ica l E d uc ation. H ygien e, on the sallie seeds wit, hout inj urious effect s ; the -------..... 04_ .... ' •• ------
and S port, w hic h wil l be he ld in th e town of Inns- greater num ber of the seeds of the sensitive plan t, Motor Carriages in Great Britain. 

bruck, A ustria, from May to Oc tober, 189 6. The ex po- however, s ucc umbed to t his tem perat ure, and n early A rec ent c onvic tion for t he il leg al use of a horse ­
si tion wil l  i nc l ude exhibit s  from all 'the trad es and in- al l  those of Lobelia c rinus. 'l' he  i m m unity from inj ury les s  c ar riage has been obtained in En gland. The 
d ust ries pertaini ng to the p h ysic al educ ation of t. h e  appears to d e pen d  on the pr otoplasm of the seed pass- o wners of the c arriage were s um llloned for n ot c ar ry· 
g ro win g c hild and to the sport s  of the adult as well. ing in to a com pletely i nert state, i nc apable of eit her ing a flag in front of it . The d ef ense co ntended that 
In t h e  fi r�t group will be sh o wn objects whic h  rel ate respi ring or as sim ilating be fore it is plac ed und er the t h e  prosec ution wa� an a bs urd ity. A fine of one 
to t h e  nutrition ,  c are, a nd ph ysical training of c hil d ren un favorable con d i tion s.-Ga rde ne rs' Mag az ine. shilling and c osts wa� im posed. 
from th eir bi rt h to the age w he n  sc hoolin g b egins. P rof. Mark W. Hal·ringt on, late Chief of the U nited A t  a ve ry early date an "Interna tional Horse and 
The s ec ond gro u p  will be d e vot ed to gym n astics , States W eather B ureau, and who is now presiden t of Horseles s  Ca rriag e  an d Roads Loc omotion E xhibition" 
�wim m ill g, fencing, boa ts, sp orting c ostum es,  etc .  I n  the University of Was h ington, intends to e� tablis h a wi l l  be hdd within t h e  gr .. at C rys tal Palac e build ing 
th e third g ro u p  are all kind s  of o utdo or a nd i n door dep artment of terrestrial physic s  and g eograp h y  in at Sydenham , London. From t h e  pre� ent c ondit i on 
game s, and the  fourt h g roup will be devoted to s kating the u niversity. of things, au tomob il e c arriages c ann ot be r u n  i n  E ng ­
and c h ildren's ga mes, s h o wi n g  skates, s le ighs, snci w- P rof. Sollas, F.R . S ., will leave E ngland sh ortly f or land on public highways, and i n  o rder  t hat no delay 
shoes, roller ska tes, and tobog gans.  In g roup fif th w i ll Sy dney, A ustral ia, t o  take c h arge of an exp edition to should occur from this fact, the extf'n sive g roun ds of 
be found exhibits whic h  pertain to rid ing and driving, make dee p  boring s  in a c oral atoll. The Royal Soc iety the C rys tal P alac e, whic h  is  si tuated withi n five miles 
an d besi des mod els, pla n s, and represen tations of contributes about $ 4,000 to t he expem e  fund and t h e  of the c ent er of t h e  metro pol is, are t o  be utiliz ed for 
s tables, all kind s  of stable eq uipments will  be shown B ritis h  government has placed a gunb oat a t  the dis- trials and races of sel f-propelled vehic les .  The exhi bi­
and models f or racec ourses will  also be exhibited . T h e  posal of the party. The scen e of operat ions will be ti on wil l  be c om prehensive in its scope and w ill  be of 
5 ixt h  grou p is of part ic u l ar interest, as it is devoted to Funifuti, in t he C entr al P ac ific . great scientific interest . It will  be d i vid ed in to two 
cycl ing, and it i s  rep orted that thf' re will be a n  interna- Dr. Kruegg er, of Cba rl otten b u rg, G erm any, fi nd s  sec tions. In t h e  firs t  will  be things appertain ing to 
tional c on tes t betw een th e  m anu fac ture rs in all  parts that the combustion of ac etylen e  is im proved by being animal locom otion, such, for exa mple, as the prim itive 
of t he wor ld. Th e c om m ission appointed f or the m ixed with an eq ual volum e of car bon diox id e .  The modes of t ransportation employed in former times, the 
Un ited State s  inc ludes m an y  well known men w h o  are c onsum ption is a bout 0· 05 3 c ubic foot of eac h  gas per ancien t  sled ges, litters, pa lanq uins, and other wheel-
interested in sport ing aff airs. amyl-ac etate unit, or s ay 0·06 cubic foot per c an dle. less c on veyanc es whic h will gradu ally I .. ad up to an 

----��-..... , ........ , •• - A w riter in the Popular Sc ience Monthly ha.s n ot ed interest ing d is play of antiq u e  and medire val coac he s  
The Care o f  the Aged. that on t h e  bas is of an av erage salinity of 3� per ce nt an d carriages .  Mode rn c oac h i ng as well wil l  not be 

When a Ulan or woma n passes seventy year s  of ag e, ill th e 290, 700. 000 c ubie miles of water w hic h m ake up neglec ted. Tu rni ng to th e engineering s ection, m a n y  
g reat care s h ould b e  given t o  the c onditions sn rround- the oceans there a re 90, 000,000,0 )0, 000,000 tons of s alt, o f  the int eresti ng s team-d ri ven c arri ages whic h ran 
i ng him or her for t h e  prolonging of lif e. The vital eq uivalent to 10 , 173, 000 c ubic miles of salt .  This is upon English roads some sixty years ago are to bl' sho wn 
fo rc es are greatly enfeebled at th at period of life, an d s ufficien t  to covur the land of tb e e arth to a d e pt h of i n  connec tion wit h  the s team, elec tric, and pe troleum 
t he powers of res is tance in conseq ue nce of age are I' 1,000 f eet. d riven c arriages of to-d ay. Acc ess ories of vario us 
the w eakes t. A man of th reesco re y ears and ten, and M M .  Troost and Oll vrard, in the C om ptes Rend u s, kind s  for ho rseles s  (· arriages wil l  als o  be exhi bited.  
over, is  l ike a. n old m ac h ine that by proper care give n  state tb at if an electric cnrr ent be pass ed thr oug h  a M r. A. R. Sennett, A . .M I.C . E. ,  has acc e pted the 
t o  it s c ond ition has been kept runn i n g  ma ny years, mixt u re of nitrogen, a rgon and h el ium in w h ic h  there post of h onorary exec ut ive c o mmission er .  
and is sti ll able t o  d o  work, b ut its wheels a n d  axles is a s uffi cient q uantity of fin e m agnesium wire in a: • ,_, • 
!J,ud pinions are m uc h  worn and are ric kety, and if it Plu cker's tube,  t h e  following phenolllenon is notic ed: Gas frolll Sawdn8t. 

s hould be pushed, even to a sm all ext ent, in exce ss of When the temp erature rises and th e m agnesium be· There are s everal large lumb er mills in Deseronto, 
its d i min ish ed powers, it breaks down and cann ot be gin s to volati l iz e, the argon and helium are abs orbed Can/!- da, and the t o wn is part ially lighted by gas ob­
"p paired, for every part of it is s hattered .  But if an d a nearly c om plete v ac uum r es ults .  tained from sawdust fro m  them. T h e  sawd ust is 
w orked c arefully and in tell igen tl y  by a person who P rof. Roentgen, of Wu rz bUl"g, after a lec ture whic h cha rg ed in ret orts w h ic h  are h eated by a wood fi re. 
u nd erst ands its c ondition and kn ows its c apab ili ties, he had delivered on his new X ray photography, w as The gas from thes e retort s  passe s  into a series of c oils 
it c a n  be kep t in ac ti on a muc h  longer t im e  than would invested with the O rder of the C rown (K ronen O rden), and thenc e  into the purifiers, which are similar to thos e  
be pos si ble i f  a careless engineer c ontrolled it. In s econ d  class. used for c oal g as. Lime is used as a purifyi ng ag ent. 
these fast tim es, however, it is  g enerally n ot pro- Austria has dec id ed to c ombi ne wi t h  Germ an y  in an T he plant is n ot a ver y large one, and it only t urns 
fi table to h us ban d th e res ourc es of an o ld m ac h in e. ex peditio n to the So uth P ole. and Juli u s  von Payer, out 5 40 c ubi c m eters of gas per day, f or which about 
But this is not true as rega rds our old men and wome n. the explorer of Fr anz Jos ef La nd, has be en aske d to two t ons of sawd ust are required .  A m a n  and boy 
It i s  des i rable to hold on to them as long as possib le, give up his exp edition to n orth east Greenland in order furnish all the labor need ed at t he works. The best 
and if we c an suc ceed in prolon ging t h eir l ives fi ve to take the c omm and of it. q uality of gas c omes from resinous woods. On e hun­
or ten years, or more, it  wil l  greatly en hanc e our The ai r is clear at Areq uip a, P er u. FroUl the ob- d red kilogramme s  of sawdust leave a resid ue (I f  t wen t y  
hap pine ss.-Med ical Re vie w. servatory at that plac e, 8,0 50 feet above t he sea, a kilogram mes of charc oal, and the gas in an ordi nary 

• ,- I • black spot, on e inch i n  diameter, plac ed on a wh ite burner, says the En gineering an d M ining Journal, 
Why and HoW" Thread is Nnlllbered. disk, b as b een s een on Mount C harc ha ni, a dist anc e of gives a n  illumination of about eig ht een candle power. 

The q uestion ,  "W hy is spool cotton n um bered as it eleven m iles, through a thirteen inc h telesc ope. • , • , • 
is, and why are the fig ures not used in regular o rder ?" It is ann ounced that no fewer than four small planets To MAKE ALUMINUM IN NORWAy.-The estate of 
is often ask ed, says t h e  B oston Journal of Comm erce. were di scovered on the night of .f an uary 7, t wo by M. H afslund ,  n ear th.. great waterfall known as the 
The exp lan ation is this: The numl; er s  on the spools Charlo is, of N icf', and t wo by D r. Max Wolf. of Heidel- Sarps fos, be tw een h ere and Got eborg. ha s been ac­
e xpre ss the number of " h an ks" which a re req ui red to berg. If all fou r  are duly verified, the to tal n um ber qu ired by a synd iC' ate. c hiefly c onsisting of German 
wi nd a p ound. T he very fi nest 'lpinning rarely exc eeds I will be raised to 4 13. Pe rri ne' s  c om et may be seen n o w  and Am erican capitalists. The purc h asers inte n d  to 
300 hanks to  t he pound, whlle in t he very coars est in the m orning, but its brig h tness a s  com parf'd with for m a large c ompan y  with a larg e  c apit al in order to 
th ere is about a half  pound i n  eac h  han k . The more I un ity on November 18 i s  greatly reduc ed . Dr. La m p' s  ut iliz e the water pow er of the falls f or elect ric al forc e, 
com mon q uali t ies, however, those from w hic h se wing : eph emeris for Berlin mig-n ig h t  on Febru ary 1 read s and esta bli shing alu min um works on the same prin('i­
t hread j,; usually mad e, r u n  from ten to fi fty hank s  to R. A. 19 h .  40m. 50s ., S. Dec. 4" 41·6', brig h tness 0·29. pie as thosE' n ow belll g con struc ted at the Falls of 
t h e  pound, an d the sp ools on whic h  it is wound are Th e c om et doe s  not ap pear to have been observ ed in Foyers, in Sc otland. Th e Sarpsfos is on e of the fi n est 
n umbered from 10 to 50 in acc ord anc e. the southern hem i sph ere.  fal ls  in southeaste rn No rway, being 74 feet in heigh 

• •• � • Aluminum for C ooki ng Utensils.-A sc ientific i n- and 116 fee t in width.  
PROF. RAOULT. of Grenoble, has received th e bi· vestigation was rec ently un dertak en by the Imperial 

ennial priz e of $4, 00� from the Ac adem ie des Sc ienc es Germa n Health Bureau to inq uire into the ,m i tabi lity 
for h i s  discovery of t he numeric al rati o  between the of the use of aillw inum f or c ooki n g  utensi l s. The y  
moleeular wf' ig h t  o f  a s u bsll ane e and the differenc e proved that aluminum i s  enti rel v free from c ommuni­
prod uc .. d on the freez i n g  poiut of the l iq ui d  that dis· i c ating to food an y poisonous �alt, suc h  as i s given 
solves i t, as well as on the expansion of tb e vapors of i off by c opper, tin, or l .. ad . To make s u re that no in­
t he liq uid .  jurious effects ne ed b e  feared i f  alumin um be t aken 

. .. ' . 
A MONUMRNT to Franc ois Gar n if' r, t he explorer ,  

whose murd er at Ha noi ultim ate ly b rought a bo ut the 
Tonkin ex pedition and th e Frenc h p olicy of c ol onial 
expanaion, is to be set. up mid way between th e O b­
servatoire and t he Lu xembourg Palace in Paris. 'l' h e  
sc ulptor i s  M .  P ue ch. 
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AN IMPROVED ELECTRIC SWITCH. 

The i llu�tratioll reIJresents a simple and effec tive 
switc h  which may be us ed as an ordinary s witch and 
also as a cut-ont for preventi ng the passag e  of an ex­
cessive current to a partic ular portion of the circuit. 
Th e i m provement has been patented by Hen ry B. 
W h i t e h e ad, of No. 5 7  Madis on Stre et, Memphis, Tenn . 

1 -== 

WHITEHEAD'S  E LECTRIC SWITCH. 

Fig. 1 represents a vertic a l  and Fig .  2 a h oriz on tal sec ­
tion of the switch, whose base is of i n sulat i n g  m a­
terial, recessed at t h e  back t o  recei ve the electrical 
c onnections, while a c over fits over the working parts. 
On a stud projecting fr om t h e  base is fulcru med a 
spring-actuated switch arm ada pted to be e n gaged by 
a detent lev er, while a spring tend s to di sengage t h e  
detent lever from the arm .  An 
expansi on wi re, used as a c on­
ductor, is arranged to n ormall y  
hold th e d eten t  lever i n  engage­
men t  with the switch arm, b u t  
releases the lever when the w ire 
is expanded by heat d ue to exces­
s i ve curren t .  A key, having' a 
fork loosdy embracing the lever, 
has a th umbpiece outside the 
cover, whereby t h e  switch arm 
may be r ele ase d  from t h e  deten t  
lever a n d  turned by hand. 

... . .. 
Keep You r  M o uth Shut. 

The Fa mily Doct or says that 
this  i s  the sec ret of avoiding 
colds. The man or woman who 
c omes out of an overheated room, 
especially lat e  at n i ght, and 
breathes through the mout h , 
will e ith er catc h a bad c old or 
irri tate the lungs suffi ciently to 
c a u se an noyanc e and unpleas­
antness. If people would j us t  
kee p  their mouths shut an d 
b reathe t h roug h their nose!', t h is 
difficul ty and dang er would be 
avoided .  C hil ls are often the 
result of people tal king' f reely 
while out of doors 
j ust after leaving 
a r oom full  of hot 
air, and t h eater­
goers who disc uss 
and laugh over 
t he play on . their  
way h om e  are in­
viti ng illness.  It 
i s, in fact , dur ing 
y o u t h  that the 
gr eater n um ber of 
m an ki n d  c ontract 
habits  or inflam­
mation w h i e h 
make their whole 
l i fe a tissue of 
l is orders. 

IT is  s t a t  e d 
t h a t  a " Fi n e  
Arts a n d  Ind u s ·  
trial E xhibition " 
will be held at 
B arc elona, begin­
n in g  on t h e  23d 
of A p r i l  n ext.  
An i n tern at 'onal 
exh i bit ion w i l l  
also be h eld in 
Brussels in 1897. 

J t itut if ic �tUttitau. 
AN INSULATOR FOR ELECTRIC W IRES. 

To prevent the humming noise c aused by the v ibra­
tion s  of electric wires when they are fastened to po les 
or other s upports ,  t he insulat or shown in the i llustra­
tion has been devised and patented by Magin Riera, 
of A partado 649. Havan a, C uba. Fig. 1 represents t h e  
insulator a s  attached to a support in use, Fi gs. 2 a n d  3 
sho win g  its clam ping pieces, an d Fig. 4 its central 
elastic insulating portion. The contact ing surfaces of 
the c lamping mem bers are concaved and convexed re­
spectively. or have a wedge-shaped proje ction and a 
correspon d ing recess, and they inc l ose between them 
an elastic fi ll ing slotted to abou t its  cen ter to receive 
the wire, t h e  clam ping pieces c au�ing the split portion 
of the filling piece to closely h ug the wire. 

A PORTABLE DISINFECTING PLANT.* 

BY W. H. FRANCIS, PHILAriELPHIA� PA. (M,A,S .M.E.) 

In military �cien ce it is an axiom to defeat. and de­
stroy an arm y  in detail ; this  is  eq ually appl ic able to 
fig hting c ontagious d isease, and is  attrac ting marked 
attention from sanitarians. It is not t h e  IJrovinc e of 
the m echan i c  t o  discuss or pa�s upon the mic robe 
theory, calling for disinf e"t ing m achines, b ut to apply 
practically, for everyday use, the facts which bac teri­
ologists an d do ctor s  have proved to bp true. 

At the December meeting of 1893 was presented a 
paper on " A  Modern Disin fec ting P l ant , "  as applied 
t o  q uarantin e  station s, to  prevent c on tagion reac hi n g  
o u r  shores. Supplem en tal to this  article a brief d e ­
sc riptiou is  n o w  offered of a portable disinfeeiing plant 
for destroy ing epidem ic dis ease i n  detail, upon its fir st  
appearan ce in our c i ties. T hese machines are t h e  out­
growth of a study of the epidemic of yel low fe ver at 
B runswick, Georgia, and t h e  i ndiffe rent m eans the 
do ctors h ad to i m provise to  aid them in t h e  fi gh t, 
alth ough, it i s  true, t h ese were the b est that co u l d  be 
obtained at the ti llle in  a cit y c ut off by st rict quaran -

tine. For instance , a box car on one of the railroads 
was hastily transformed into a steam c h a m ber, steam 
being provided by t h e  l oc omoti ve, and infected articles 
carried long distanc es to and fl'OIll the car. It i s  
greatly to the doct ors' credit that with  such mean s  
they were able t o  check the ravages o f  t h e  fever. 

T h e  portable plant comprises t wo machines : 
First, the steam disinfector, consisting (as se en by 

RIERA'S INSULATOR. 

exam in ing the upper cut) of a j acketed chamber, car, 
boi ler, and vac n u III pump, mounted upo n  a sui table 
running gear. Its op eration is as follows : 

T h e  steam generated in the boi ler at h igh pres sure 
is red uced by proper valv e, circ ulating in the jac ket 

* Presented at the Detroit meeling of the American Society of Mcchani- at low prpssu rp d uring the entire operation. The i n -
cal Engineer" and for11l l 1 l �  part o f  vol ume xri o f  the Transactions. I fect ed clothes ar e placed u pon screens, o r  h ung on 

A POR TABLE DISINFECTING PLAN T .  

h ooks in t h e  car. whic h  is sup­
ported by a portable track, ad­
justable for i rregularities of 
road way, t he c ar then being 
pushed into chamber, and the 
door, swinging on crane, c losed 
and bolted, made steamtight by 
a rubber gasket. A thermom e­
ter. records the temperature, and 
w hen the clothes have reac h ed 
that of the low pressure steam 
the vacuu m pum p  is starte d, re­
moving t he ai r (the object of  
wh ich i s  twofold, to preven t  
possibiiity o f  li fe to t h e  microbe 
and to give steam greater pene­
trating effec t), after which the 
steam is admitted to the c h am­
ber from thp jacket, insuring 
c i rc ul ation.  T h e  inc om ing steam 
strikes upon a t hree-leaf hood, 
to prevent being forced directly 
upon t he c lothes, and any con ­
densation is c arried d o w n  the 
sides of the c ham ber, preven ting 
wetting and consequent shrink­
age of woolens. T h e  exposure 
is c ontinued for varying ti m e, 
accord ing to the c h aracter of 
the infe c ted articles, after w hich 

t h e  st eam ill  the 
cham uer is  d is­
charged th rough 
a valve, the d oor 
opened ,  and the 
car withdrawn. 

The car is ar­
range d  with re­
movable t I' a y s 
and is opeh-sided, 
so as to ho ld eith­
er single or dou­
b I e m attresse�. 
wooden guard s of 
cy press being i n ­
trod uced t o  pre ·  
vent them frolll 
p r o j e c t i n g  he­
yond the sides of 
thp cal'. 

Second, the  sul­
phur fumigator, 
consist ing of a fur­
nace, b oiler, en­
g i n  e ,  a nd fan, 
m o u n t e d  o n  
w heels, as seen in 
the l o w e r  c ut. 
The enlph u r  fur­
nace is double, 
with a firebox at 
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one end, the sulphur being held in a cast iron pan, 
under slow combustion, to produce the dioxide; and 
to continue the operation without opening the doors 
and causin g  rapid combust ion, a double-winged 
stoker is provided by which additional roll sulphur 
can be introduced to the pan. The fumes travel 
through the dou ble furnace to a reservoir on top, 
provided with bame plates, and are then sucked by 
exhaust fan (driven direct by a rapid-speed engi n e), 
thence th rough hose into the b uilding being fu migated, 
the quan tity being regulated by a sl iding gate vah-e. 
Both these machines embody the  same princi ples d e­
scribed in previous paper, and are i ntended , in case of 
i n fection appearing i n  a certain quarter, to be driven 
to t.he i n fected hou se, and after the patient's removal, 
all bedding, clothing, etc. , be d isinfected in the steam 
disin fector, after which the house itself be thoroughly 
disinfected by the sulph ur fumigat or. 

These mach ines were designed for t h e  United States 
Marine Hospital Service hy Dr. Walter Wy m an ,  Super­
vising Surgeon-General, in association with Dr. J. J. 
Kinyoun, one of t h e  able bacteriologists i n  the 
bureau. 

AN IMPROVED CAR COUPLING. 

The engravi ng represents a coupler adapted to auto­
m atically couple cars as they come togeth�r, the u n­
C O U t  ling being readi l y  effected by means of a releas­
ing attach ment from the side of t h e  car. Fig. 1 is an 
end view of a car body on which the im provement is 
applied, Fig. 2 being a sectional sid e view of two of 
the cou plings in coupled con uection. The drawh ead 
and drawbar are formed in t wo h i n ged portions, and 
the lower or main section has centrally at its forward 
end a latch h ook, there being at each side of the h ook 
a level portion or seat on which the coupling lir. k rests. 
The u pper section of t h e  coupli ng fits in  an open recess 

SMITH'S CAR COUPLING. 

in the lower section, and has at its front end parallel 
depending flanges em bracing the side walls of the 
drawhead portion of the lower section. In the bot­
tom of the latch hook recess is  a groove in w hich i s  a 
lift.er bar whose ends are "ecured in the  flanges of the 
n pper section,  the latter bei ng held norm all y  depressed 
hy a plate s pring, and the i nsertion of the li nk, as it 

J c itutific  �mtticJu. 
passes over the coupling hook, lifts the upper section 
against the tension of the spring, which h olds the in­
serted lin k  in level position, with the lifter bar below 
its inner end. To release the link in u ncoupling, a 
curved lever is pivoted in a longitudinal 810t i n  the 
upper section, the toe of the lever having a bearing on 
the lower section, while its other end is con nected by a 
chain with a transverse shaft on the end of the car. 
The shaft has a cran k handle at the side of the car, 
and by woving the cra n k the up per section and the 

lifter bar are raised to release the l ink from engage­

ment with the coupling h ook. To h old the u pper sec­

tion and lifter bar in rai�ed position, the transverse 

shaft is formed with a squ ared portion adapted to i n­

terlock with a square locking box, on pushing the 

shaft endwise, the link bei n g  then h eld in uncoupled 
adj ust ment for with dra wal . T h i s  i m provement has 
been patented by Jo h n  F. Smith, oj' Burbank, Ohio. 
It will be observed t h at,  in  cars equipped therewith, 
the coupling li n k  may be easily placed to couple auto­
matically with an approac h i ng car, and tIJ at the train­
men do not have to go between the cars , in uncoup­
ling them. 

• I e ,  • 
A NEW RECORDING THERMOMETER FOR ATMO· 

SPHERIC RANGES OF TEMPERATURE. 

The novel and especially val uable feat u re of the 
recording thermometer herein d �scri hed is that the re­
cording portion may be located at a distance of t wenty­

1 49 
the room where the recorder is located. No correc­
tion is required for barometric ch anges, as only high 
ranges of pressure are employed. 

This th ermometer is being m an u fact ured by the 
Bristol Company, of Waterbury, Conn. One of the 

five or thirty feet from the point  at which the tem- FORWARD' S  MECHANISM FOR PROPELLING BOATS. 

perature is to be measured. 
This makes i t  possible to obtain a conti n u oll s record instruments may be seen in  operation record ing the 

of t.he outside temperature w hil� the recorder is 10- outs ide temperat u re at their New York branch office 
cated at a convenient point within doors where it may at 121 Liberty Street. The recorder is placed in the 
be readily observed and its mechanism is not exposed show window, wherll it may be observed from the side­
to the detrimental i nfluences of inclement weather. walk. 
For cold storage plants w h ere closed room s  are to be - ' . '  • 
maintained at a constant temperature for the pre- MECHANISM FOR PROPELLING SMALL BOATS. 
servation of m eats, fruits, and vegetables, an i n strr.- A means of propelling �ma.lI  boats w hich enables 
ment of t h i s  kind is  of great val ue, as the temperature the boatman to si t facing the bow, instead of looking 
may be observed without opening the d oors. rearward, as in rowing, is  iII mtrated in the engraving, 

The record i n g  part (Fig. 1) is an application of one and ha;; been patented by Walter Forward, of San 
of Bristol's recording pressure gages. Fig. 3 shows Di ego, Cal. The sh ort propeller s haft in the rear of 
an interior view of t h e  recorder, w hich con sists of a the boa t has a wide pulley connected by two belts 
pE'n arm directly attaciJed to the free end of a tube with three pulleys on a driving shaft, one of t h e  belts 
of flattened cross section bent into h elical form. being a crossed belt and the oth er a straight belt, and I The bulb portion (Fig. 2) i s  placed at t.he point wh ere the center pulley being an idler. The dri ving shaft 

I tem peratu re is to be meas nred. It consists of a series carries a fly w h eel on the hnb of wh ich is a sprocket 
: of h e l ical tubes constructed on th e same principle as w h eel ,  or a grooved wheel with pins in its groo ve, and 

that in the recorder. T h e  helical coils are s uspended an apert ured belt engaging this w heel passes under a 
in a vertical position with their lower ends free, the double pulley in the bottom of th e  boat, and forward, 
u pper ends open ing into the capillary t u be connect- under t h e  seat, around a similar wh eel upon a 
ing them with the recorder. shaft journaled i n  front of the boatm an's seat. In 

The system of helical t ubes forming the bulb por- front of the seat are parallel slid e w ays, in  each of 
tion, the pressu re tube of the recorder and the capi l - which slides a block having a foot rest, and the blocks 
lary connecting t ube are com p letely filled with alcohol are I::ach connected by a pitman with a crank on the 
u nder pressure and permanen t ly  sealed . As the tem- driving wheel. By means of a belt shifter connected 
perature rises and fal l s  where the buib is located, there by a rod with a h and lever i n  convenient reach of the 
is  a corresponding ex pansion or contraction of t h e  boatman, the belts connecting the d rive sh aft with the 
alcohol which is  com m unicated to the recorder and re- propeller shaft may be shifted so that the latter will 
gistered on a seven day chart graduated to read in I be operated by either the straight or the crossed belt, 
degrees Fah renheit. to propel the boat forward or to back it, the driving 

Excessive pressures due to increased vol ume of the shaft being continuously revolved in one direction by 
non-compressi ble liquid are provided again st by t h e  I the alternate forward movement of t h e  feet of th e 
eX"pansible form of the system of h el ical tubes of which boatman pressing agai nst the foot rests or pedalS on 
the bulb  is  constl'Ucted. T h e  total volum e  of the the slide blocks .  To facil i tate adj u sting the seat in  
bulb portion i s  very large as compared with that in the most con venient posi t ion for ward or  rearward, i t  
t h e  pressure recorder, thus avoiding the  neces"ity of is  m ou nted o n  a racked o r  toothed support, the seat 
compensating for ordinary changes of tem perature in having a corresponding- toothed portion for engage-

Fig. 1 .  Fig, 2.  Fig. 3. 
A THERMOMETER FOR MAKiNG AN INTERIOR RECORD OF THE OUTSIDE TEMPERATURE. 
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ment therewith. There are no ratch ets or other mech-
anism to make a noise, and the boat is e!;pecially 
adapted for hunting purposes, enabling the boatman 
to quietly app roach a desired point. 

• .  e ·  • 
The Modified Milk question . *  

I h ave lately h a d  opportunity for studying the re­
markable work that h as b een done in Dresden in pre­
p aring a perfect substitute for breast milk.  

'.r h e  superiority of the Dresden modification rests 
mainly u pon t h e  recognition o f  an essential difference 
between ca sein and lactalbu m en .  Professor Leh mann's 
an alyses of b reast milk and cow's milk show that while 
cow's milk i s  more t h an t w ice as rich in cas ein, it is 
much poorer t h an h uman milk i n  lactalbumen, as may 
be seen in the following tables : 

Cow's milk. 
Casein . . . . . . . . . . . .  . . . . . . . . . . . . . 3'0 per cent. 
Albumen . . . . . . . .  . . . . .  . . . . . .  . 0'3 
Fat . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'5 
Sugar . . . . . . . . . . . . . . . . . . . . . . . . 4'5 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . 0'7 

Water . . . . . . . . . . . . . . . . . . . . . . . . 88'0 

Human milk. 
1'2 per cent. 
0'5 

3'8 

6'0 

0'2 

88'3 

J tieutifit �meritall. 
®orresponilence. I fear yQur note has been very misleading to many 

of your readers. M. Jan�sen's observations, to the re-
Roentgen Photography. suIt s  of which you refer, were made on Moun t  Etna in 

To the Editoi' of the SCIENTIFIC AMERICAN : the year 1867, about t wenty-nine years ago, and h e  
In repeating' the experim ents o f  Mr. Crum bie, de- communicated his resu lts to t h e  French Academy of 

scribed in the Electrical World, I obtained a negative Sciences in the year 1867, as follows : " . I believe 
with several images of each of th e  coins and keys I can ann ounc e  to y ou the preHence of a q ueous vapor 
used. in the atmospheres of Mars an d Saturn ."  (See Comp­

Feeling satisfied that the objects could not have tes Rendus for 1867, vol. lxiv, p. 1304 ) 
moved while uuder the influence of the current, I ex- Further, in my original paper on . .  The Spectrum of 

po!;ed a plate to th e  action of several keys and coins, Mars, " I called attention to M. Janssen's observationH, 
but without use of the ind uction c oi l or an y exterior I 

q uoting his results in full. I reviewed all t h e  observa­
current whatever. tions of Mars' spectru m, incl u ding M. Janssen's, in 

Now while I have seen n umerous accounts of the re- i the Astroph ysical Journal for June, 1895 : and in th at 
suIts obtai ned by use of metallie objects inside the 1 article I requested that we be given the details of his 
closed dry plate holder, with the aid of the electric : 1867 obs ervations . . In res�onse, M. Jallsse� pu�lished 

curren t , I have failed to note any aecoun t of th e same some of the detaIls of hIS 1867 o bse�vatJOn s III the 

effect being obtained without the current, or a �om?tes Ren�us for July 29, 1895, eVIdently the pub-
Crookes tu be, or eleeiric lamp. or something external. i hcat JOn to WhICh your note :efers. . 

Is it possible that the effect of metals on the dry M. Janssen stated that hIS observatIons were m ade 
plate h as not been n oted ? �ay 12 to 1�, 1867. �erhaps we may say that at that 

This effect, let it well be understood, is similar to tUll e the  d�am eter of Mars was less tb �n 6 seconds of 
the RoentO'en effect not a red uction under the metal. arc ; t h at, IS, about one-fourth the d I ameter of th e 

100'0 100'0 but th e  r;verse. th� red uction taking place around plane t at a favorable oppos�tio�. We are �ot in-
I f, therefore, cow's milk be diluted with water suffici- the obj ect!', the film under the objects remaining un- formed as to th e  ap�aratus whlCh w�s carrIed up 

en tly to reduc e the casein of  the mixt ure to the amount chan ged and wash ing out i n  t he h ypo, giving the Mount Etna for mak)[Jg the observ�tIOns, � ut the 
found i n  h uman milk, the mixture will contain only ••  sh ado ws. " telescope was probably com parable WIth a 6-)[Jch re­
one-third euough lactalbumen. A coin and a piece of cardboard when placed to- fractor. In brightness and width the spectrum would 

Furt hermore, if the milk be sterilized, still fu rther geth er on t h e  d ry plate both gave shadows. Grf'at n ot be very unlike tha.t o f  a brigh t  star. 
loss is occasioned, as the coagulatec: albumen is wasted care was taken to prevent access of light, and the The q uestion of Mars' atmosphere and its constitu­
in t h e  scum and by clin gi n g  to the sides of the bottle. plate and holder remai ned in the d uk room d urin g ents has an intensely popular ; id e  an d an intensel y  

We know the disad van tages o f  too m uch casein. the whole  experiment, th oroughly shieldf'd from ligh t. unpopular side .  It h appens t hat my observation s led 
We righ tl y dread the cheese curds i n  the dejections, I If this matter has not been hrought to the attention me to a middle ground conclusion ; b ut since they d id 
fo r  such u nd ig'csted l u m ps not only show t h at the i n- of the public, I would be glad if  you will use the dat a not prove the existence of an at mosphere and water on 
fant h as not received the needed al buminous nourish- I h ave sent you. F. W. TRAPHAGEN. Mars, they are g'enerally misu n derstood to favor the ab­
ment, but has had its intestine irritated by these Montana College of A griculture and Mec h anic Arts, solute n on-existence of those elements. Such, h o we ver, 
foreign masses. B u t  if we dilu te the cow's mi lk  s u f- Bozeman , Mont. , Februar�' �2, 1896. is  not the case. So far as I k nc, w, every astronomer 
ficiently to avoid th ese cheese c urds, we shall  be star v- has always he�d that the pianet h as some atmosphere. [The i m ages of the keys and coins in  the photo-ing the baby. unless we add some soluble albumen. The polar c ap s  ar e satisfactory evidence on that poi n t .  graphs received from P rof. Traph agen are a s  clear Three forms of solu ble albumen are a vailable : pep- My conclusion was that th e M artian atmosphere is not and distinct as those in any of th e  radiographs we tonized grain alb umen, meat juice, and the white of sufficiently extensive to h a ve been detected by t h e  
egg. T h e  last is  undoubtedly t h e  best, because o f  

have published. -ED. ] • � . .  • spectroscopic observations thus  far made. It may be 
e10sest resemblance to lact alb um en and of e asie .. t Tile Recellt A cetylene Explosion. detect ed at some future time-I h ODe it will. If it is 
attainment. To the Editor of the  SCIENTIFIC AMERICAN : I am con fident that it will prove to' be n ot mOl'e thaI; 

THE DRESDEN METHOD. The recent explosion at a factory in Connecticut, in one-fourth as exten sive as our terrestrial atmosphere : 
To the wh ite of one fresh egg slowly add 13 drachms which it is said experiments were being made with that i;;, its (� ensity at the surface �f thp planet will not 

(52 grammes) of  milk sugar and vigorousl y  stir, taking acetylene. re minds m e of an acetylene experi ment be more t h a I� about hal� the densIt)· of th.e atmosp h ere 
care not to beat air into the mixture. for egg foam will  whieh I once made u nexpectedly. It was in 1880. I :  at th: s ummIt of t�e Hll� alaya Mo�ntallls. At least 
not mix well with water. To this paste slowly add a was eutting off a small pieee fro m a ball of metal l ic i s�ch IS the concl USIOn WhICh I drew from my obsen'a· 
pint and a half of water, stirring constantly. This potassium (und-3r naphtha a s  usual) .  when a violent ' tlOn s  when they .were made. . emuls ion is then strained through fiue linen i n to a pint explosion followed. The thick glass bott le  was blown At the Opr:; osltlOn

. 
�f Mars n.ext wmter I trust th�t 

of milk. Slight stirring or sbaking completes the mix- t ) 'eces an d t hirty of the pieces penetrated m v  hand valuable results w Il be obtamed by a photographIC 
ture. s�!� going al most through it. T h e  potassi�m wa� study ,of the spectr �m. It is q uite pos!'lible that photo-

The mi lk should be 9�� per cent rich ness in fat. The soft as u sual , and there was only a gen tle p ressure of the �raph lC method!3 wl�l :ev.eal t race� of �q ueous bands 
cheap lactometer g-ives a fai rly acc urate measure me nt. kn ife. The kn ife was dry and th ere was no water in m the spectrum whlC VIsual observatIOns co uld not 
'Vh e n  the sou rce of suppl y  i s not kno w n to be un- or near the  bottle. I f  there was a flash accompany- det:ct. . W. W. CAMPBELL. 

q uestionable, it is probabl y  better to sterilize th e milk. ing the ex plosion. i t  could not have been very bright. Lwk Observatory, Mount Hanlllton. Cal. 
The fresh egg partly compensates for th e d eadness of The lecture room was i n stan tly filled with a dense 
sterilized milk .  Scurvy is becoming more pre valent in smoke, consisting in part of potassi llm oxide or Photographi ng WilldoU' Displays. 

children fed w holly OIl steri l ized milk . 'I' he mi l k sugar hydrate, but mostly of dark fumes from the n aphth a, One of the greatest difficulties attached to ph oto-
ought also to be sterilized in a seal jar i f we wish th e  which appeared to h ave been all vaporized or d eeom- grap h i n g  a window display is the reflection in the 
mixture to keep good for mont h s. Vessels, strainers posed ; at least it all disappeared from th e  place of plate glas!; front of the building'S on t h e  opposite side 
and cover clot h s  also sterilized . explosion and there was no flame f ollowing. T h e  ex of the  street and of the passing throng. Many trim-

It is a common mistake to add lim e  water or soda to plosion was very sharp an d sudden, after the ord er of mel'S will than k us for indicating a successful way in 
modi fied cow's milk.  A lthough to l i tmus eow's milk the fulminates, an d  sbook a large bui ldi ng. That the ex- w hich their efforts llIay be taken by the camera wit h­
a p pears to be aci d . it real ly is not so. The l i tmus test plosion was con fined to one of the potassium balls was out th is annoying feature. If the artist will provide 
i s d eceptive in esti mati ng the acidity or alkalin ity of proved by the fact t h at the other potassium balls that himself with a black curtain, mounted at each bnd on 
phosphate solutions. Lime water added to an in- h ad been in the bottle were m uch fl attened, but were wooden poles, nothing more will be nee ded. It m ust 
fant's food overtaxe� the stomach by wasting j ust so still so far distingui�hable they could be counted . be of sufficient size to screen th e  largest window, and 
m uch gastric juice as is needed to offset t h e  alkali. I im m ediately made inquiries from a n u mber of a center aperture m ust be cut in order to insert the 
W h e n  th e  infant's digestion i s  weak, dilute hy dro- chemists, but none of thfHn bad ever heard of an ex- eamera. This curtain, when held in place by assistants. 
chlorie acid added to the mi lk mixt ure is right in plosion of dry metallic potassium. At length Prof. will cut off the undesirable reflection and stil l admit 
t heory and of m arvelous a d vantage in actual practice. Henry C armichael , of Bowdoi n College, Brunswick, light sufficient for all purposes from the top and sides. 

Agai n, as regards the cu stom of increasing the rich- Maine, informed me that h e  h ad heard of two similar An additional advantage will be that the sens iti zed 
ness of the i nfan t's food or of prescribin g  different explosions in Germany, an d that German chemists h ad plate may be given as long an exposure as desired.  
q ual ities for di fferent ages, i t  needs onl y  to be said that found that it was d ue to an acetylen<J compound formed When n ot in use the curtain can be rolled on the stand­
it is as nonsensical as to prescri be increasingly rich er while the potassium was in pI'Guess of manu facture ' ard s  and thus be easi l y  carried about from place to 
beef and bread and potatoes for children as their years under hydrocarbons. In  general, the chemists suc- place. -Chicago Apparel Gazet t e. 
increase. A mother's breast milk increases in quantity c eeded in freeing the pota!;si um from this compound, c • • • • as her baby's stomach grows larger, but there is ce r- but if they did n ot, it was liable to explode uuder a 
tai nly no such change in its  quality as th e intricate moderate pressure. Swiss W o o d  Preservi ng. 

Accordin g  to an English contemporary. a sim ple, ef­
fective and cheap way of preserving wood from decay 
is  practiced in Switzerlan d  in t h e  preparation of posts 

tables of our text books would lead us to believe. May not the recent explo'lion in Connecticut have 
• • • • • been due to th e san.e compoun d  or a similar class of 

H.nv t o  Walk Upstairs. 

U su ally a person will tread on the ball of his foot 
in taki ng each step, springing himself up the n ext step. 
This  is very tiresome and wearing on the m uscles, 
says Pu blic O pinion,  as it  thro ws the entire s u s­
pended weight of the bod y on the m uscles of the 
legs and feet. You should, in walkin g or cli mb­
ing stairs. seek for th e most equal distribution of 
the body's weight possible. In walking upstairs 
your feet should be placed sq uarel y d own on t h e  
step, heel and all, a n d  th en the work should be per­
formed slowly and d eliberatel y. In t h i s way there is 
no strain upon any particular muscle, but each one is 
doing its d uty in a natural manner. The m an who 
goes u pstairs with a springing step you may be sure is 
no philosopher. or, at least, his reasoning has not been 
directed to that subject. 

com pounds ? for the tel egraph service. A squ are tank, havi n g  a Obviousl y if there are acetylene c ompounds that h h c apacity of so me 200 gallons, is supported at a eig t will fulminate by means of a jar or friction . or from of 20 or 25 feet above the ground by means of a light  any other cause, it is important to  kn ow u nder what skeleton tower built of wood . A pipe drops from the conditions they are formed. in order that proper p re- bott om of the tank to with in 30 inches of the ground, cautions ID ay be taken .  I therefore send you th is for where it is connected with a cluster of flexible b ranches, pu blication, in order to call attent ion to the subject each ending with a cap baving an orifice in the center. and as a warn ing to those pxperi lllenting with acetyl· Eac h  cap is clamped on to the larger e nd of a pole in 
ene. GEO R GE H. STONE. such a manner that no liquid ean escape from -th e pipe Colorado Springs, Col. , February 15. 1896 . 

• ' . '  • except by passing into th e wood. The poles are ar-
Spe"truHl of Mars. ranged p a rallel with one another, slopin g  down ward, 

To the Ed itor of the SCIENTIFIC AMERICAN : an d troughs run under both ends to c atc h  drippings. 
There is a paragr aph in a recent n umber of t h e  SCI- When all is ready, a solution of copper sulphate, 

ENTIF'IC AMERICAN w h ich refers to m y  observation s  I which has been prepared iu the tank. is allowed to d?­
of the spectrum of MarF. an d concludes with the scend the pipe. The pre ssur e produced by the faU IS 
statem ent, .. Now it t urns out that M. Jan ssen has re- sufficient to drive the solution, grad ually, of course, 
centIy in formed the French Academy of Sciences that right through the poles from end to end. When the 

-------------------. -- h e  has determined the existence of water vapor in the operation is ended and the posts dried, all the fib er of 
· By A. Worcester. A.M., M.D., Waltham, Mass., m Boston Med. and tb od . t d ·th th s rving chemical Surg. Journal. I planet Mars by means of the spectroscope." e wo IS permea e WI e pre e . 
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THE MANUFACTURE OF THE HAMMOND TYPEWRITER. 

(Continued from first page.) 
th rough, and slides freely within, a horizontal slot, 
which is  cut through the anvil and provides an ac­
curate h orizontal guide for the shuttle, 

A sh uttle arm, B, is provided, which is pivoted upon 
the same central shaft as the anvil, and by means of a 
vertically  projecting pin at its outer end engages the 
above mentioned shu ttle web. The innl:'r end of the 
shuttle arm extl:'nds beyond the anvil wheel and slid es 
freely upon a circular frame, which is perforated with 
as many holes as there are vertical l ines of type in the 
s h u ttle ; the relative distance between these holes cor­
res ponding, with the very greatest accuracy, w ith the 
horizon tal distance between the separate type on the 
type sh u ttle. Working vertically in these holes are a 
series of i n d ex pins, C, which are held d o wn upon the 
key bar", D, by spiral springs. Returning to th e 
shu ttle arm, B, it will be seen that, j ust to the rear of 
t h e  pin u pon which it rotates, it is provided with 
t wo slots, one on each side, which are engaged by two 
vertical arms w h ich receive their motion from the key 
bar, D, th rough the arm, F. The action of the ma­
chine is as follow» : 

The de pression of the bar, D, raises t h e  corre>,pond­
i n g  index pin, C, and also lifts the arm, F, which dri ves 
t h e  above mentioned vertical arm forward and t here­
by t u rn s  the sh uttle arm, B, round until it is arrested 
by sai d  pin, C, The propE'r letter on the sh uttle i s  
now i n  posi tion for  the impression, and the further de­
pre�sion of t h e  bar, D, raises the lever, E. The further 
end of th is  lever d E'presses t he piece , G, which actu­
ates a pawl  and ratchet arrangement for relea>ling the 
impression hammer, The hammer is impelled by a 

coilE'd sprin g  against a rubbE'r i m pression strip.  which 
pressps the paper again st the type on the sh uttle. The 
tension of  this spring, and, consequently, the force of 
the blow, is regUlated by a suitable screw, Upon re­
leasing the key oar, D, all the parts return automatic­
ally to th eir normal posi tion s. 

It wi l l  be seen t h at the perfect alignment of this 
machine is dE'pendent upon the absolute level of 
the horizontal slot, which serves to g uide the shuttle 
web-upon the exact locat ion of the hole in the web 
which is engaged by the shuttle arm-and u pon the 
true relation of the letters on the type shuttle to the 
index pins which serve to arrest the sh uttle at the 
proper place for impression. 

The peculiar type of the Hammond machi n e, and th e 
great accuracy aimed at, h ave necessitated the estab­
l ishment of a special plant, which posl'lesses features of 
great interest, 'I'he desired type (which is of great 
variety, including many of the foreign alph abets) is 
first engraved upon a steel w h eel (Fig. 5) , As the lo­
cation of the type on the wheel is a matter of the great­
e�t nicety, a speciaJ. tool, shown in Fig. 1, has been de­
signed for the purpose. 

This consists of a circular plate (Fig. 1) upon which is 
arranged a central raised disk, provided with an arm 
w h ich reaches to the outer peri phery of the plate, 
the disk with  its arm rotating concentrically upon the 
p late (Fig. 1) at its periphery, The pla+e is  perforated 
w i t b  holes corresponding to the index holes in the 
typewriter, and the arm is provided with a pin, by 
w h ich it can be h eld in a position corre,oponding to the 
letter whose place on the steel wheel is  to be marked. 
The wheel is placed on t h e  center disk. and as the 
proj e �tin g  arm is  shifted to the successi�e h oles, the 
open tor Jnarks with a scriber the pO!'ition of the type 
on t l. e  wheel. The aceuracy of this  machine is said 
to be gaged to rfu of an inch. 

A type metal matrix  is t hen formed from the en­
graved wheel. The segments of this matrix are ar­
ranged around the inner circnmference of a circular 
mould, and stri ps of a special composition of rubber 
are forced into them. Th e thin strip of steel, which 
forms the shuttle web, is pressed into the rub ber, 
and the moulds are then clamped u p  and placed in 
the vul can izers (Fig, 3), where they are subjected to a 
heat equivalent to a pressnre of 100 pounds to the 
square inch. The vulcanizer consists of a steamtight 
drum, provided with a detachable cover. Water is 
placed in the drum, together with the articles to be 
vulcanized, and the desi red h eat is obtained by a B un­
sen burner as shown. W hen this process is complete 
the vulcanite s h uttle, with its thin steel web in place, 
is taken ont and placed in the same machine (Fig. 1) 
in which the steel wheel was engraved, for th e purpO!'e 
of stamping out the h ole,  shown in Fig, 6, by which it  
i s  engaged b y  the shuttle arm, B. T his, again, is a 
matter of the greatest nicety, as the sligh test variation 
of th i s  hole to the right or left of its proper pO!'ition 
relative to the type would throw every letter out of 
truth. This relative position is foun d  by means of a 
die and plunger. The p l n n ger is a permanen t  fixture 
upon the bottom plate, and poi n ts to the center of the 
plate. The shuttle is placed on the raised disk u pon 
which the steel wheel was previously cut, and turned 
around u ntil the plunger is  opposite the letter I of the 
type. This  brings the steel web into its proper 
position beneath a punch, which cuts the desired hole. 
It will th us be seen that the aU-important matter of 
the location of this hole is rendered very exact. 

J c itutific  �mtticau. 
This great accuracy of manufacture, combined w i t h  

t h e  fact that t h e  type is  succe�si vely presented for im­
pression at a common point and from a common cen­
ter, and th at the im pression blow is deli vered by one 
and the same hammer and with a constant momen­
tum, secures t hat perfect alignment and evenness of 
print for w hich this mach ine is j ustly celebrated. 

To change one type shuttle for another, the  anvil is 
raised uu til the  ty pe sh uttle web clears t h e  end of th e 
shuttle arm, when the web of the sh uttle can be drawn 
forward out of the groo ve i n  the anvil and another 
shuttle put in place. As each shuttle contains a 
com plete alphabet, t h e  variations that are possible 
are very n umerous, The Hammond Company show 
a specimen of work in thirty-seven styles of type and 
i n  fourteen languages. 

An interesting feature of the mach ine is the fact that, 
if a customer should require some letter on the shut­
tle changed, a shuttle is cast with a raised blank in 
place of the particular let ter, and the new character 
is engraved thereon. 

T h e  Hammond machine is furnished with either th e 
" Ideal Keyboard, "  which is the type recom mended 
by th e makers, or, if preferred, with the " Universal 
Key l)oard, " in which the keys are arranged as in 
other well  known machines. In the Ideal Keyboard, 
as shown in the attached cut, the keys are arra llgpd 
in circular form, in two banks, t h e  letters most fre ­
q uently in use being arranged under the righ t h and 
and nE'ar the center of the board. 

To enable the operator to see his work the circular 
frame su rrounding t h e  anvil, wh ich holds the type· 
shield, J, and the ribbon, is arranged so that it can be 
tem poraril y  d epre ssed, rerurn ing to position again on 
being relea!>ed. In this way t h e  work is kept in sight, 
an d the lift ing of the body of the mach ine is avoided , 

In cut No, 5 is shown another form of sh uttle. It is 
in two segments, and each segment carries one· half of 
the type. The two right and left vertical  lever arl1l s 
each engage one of the segments, This  was the earlier 
form, the single s huttle being a later development. 
The total weight  of the m achine with its traveli ng 
case is nineteen pounds. 

.. � .  I .  
AN IMPROVED MUSIC LEAF TURNER. 

According to the invention illustrated in the engrav­
ing, the box or casin g  containing the IlJechan-

ADA MS' MUSIC LEAF TURNER. 

ism by which the leaves of music may be :-eadily 
turned is adapted to be placed u pon a piano or other 
instru ment, the leaf-turning arms before commencing 
to play being adj usted between the sheets, as shown 
in Fig. 1, w h en the leaves may be turned in succession 
by touching the le\'er at one side. The improvement 
has been patented by P. H. Adams, of Osorno, Chile. 
The casing h a s  a cover at one end onl y, a'ld the 
leaf-turning arm s a re fulcrumed side b y  side on a cross 
rod, rEsting, when not in use, u pon t h e  open end of the 
casing. Attached to each arm above its  pivot is a cord 
which passes over a pulley at the end of the casing 
and is then connected to a spring, the springs norm ally 

holding the arms in their lower or horizontal position. 
In the covered end of the casi ng is a shaft which car­
ries a drum or cylinder, and on the end of the shaft is 
a pointer which moves over a dial plate, to ind icate 
the number of leaves that haye been t urr!ed over. 
Arranged spirally upon the cylinder, as shown in Fig. 
2, i s  a series of pins, and i n  each end of the cyl inder 
are openings correspon d ing i n  number and po�it ion 
with the pin�,  the right h and end of each opening be­
ing straight and i ts  left hand end inclined or tapE'ring. 
A lever mounted loosely on the shaft has an angular 
spring catch ada pted to enter the  openings, the ('atch, 
as th e lever is pressed down ward, engaging the 
shoulder of  an opening and turning the cylinder the 
distance bet ween t wo teeth,  the lever, when released, 
being returned by a spring to its normal position, a n d  
carrying t h e  catch back ward t o  engage with t h e  next 
h ole, Locking arms or latch bars, adapted to be en­
gaged by the pins of the cyl inder, are fulcru med in 
such relati ve position to the music leaf-turning arms 
that when the latter are elevated t h ey press d o wn t h e  
iuner e n d s  o f  the locking arms, mai n t a i lJ i ng t h e  leaf­
t urning arms in \'erticd position, but as the cylinder 
is t n rned, on touching the lever, a pin li fts the rear 
end of a locking arm to release the leaf-t u rning arm, 
which is then, under its spring tension,  carried to vne 
side with the leaf of m u sic, pass i n g  across the face of 
the sheet, smoothing it out and h old i n g  i t i n  its turned 
posi tion. Each time that the cylinder is  turned to 
t urn a sheet it is  indicated on t h e  d ial,  the shaft rotat­
ing with a step-by-step moveIlJent corresponding to 
the distance apart of the pins. 

. ' .  - . 

Emery. 

Emery is one of the few valuable rocks not yet pro· 
duced i ll i mportant q uantities in Am erica, Lar'ge 
amou nts are yearly brought from Turkey and t h e  
Greek Islands, w here i t  has been quarried s ince history 
began. Its wonderful properties were no secret to t h e  
ancien t�, who used it for cutting a n d  polishing ; b n t  
their method s of working are not certainly k n o w n ,  
Curiou!'}y, modern methods o f  m i n i n g  t h i s  sub,;tance 
have made no progress, and to t h is day ledges of emery 
have been heated by h uge fi res and the hot rock 
cracked by douches of cold water. 

D uring the middle ages, and for many years after­
ward, the properties of emery, w hile n ot forgotten, 
could not be utilized. The old art of worki ng was 
lost, and ingenuity was nnable  to gi ve u seful fornu; to 
this intractable substance.  It long defied every effort. 
Slowly, however, emery again came into use, first as a 
polishing and cu tting powder, and later, in t h e  form of 
small grains, was attached to fabrics l ike a sand paper. 
Mean s were afterward fon n d  to cement and mould its 
small particles into wheels. Emery wh eels soon came 
i n to use, their remarkable cutting properties pro ving 
at once the great ind ustrial importance of the i n ven· 
tion. 

Years elapsed, however, before the emery IlJ illstone 
could be made ; but, at length, this too was accom­
plished, and a practical emery stone was b rought out 
i n  England,  Later, Yankee ingen uity i mproved u pon 
thi� and produced the present successful rock emery 
millstone, which is  built up of large blocks of emery 

set in strong metal. 
These m illstones gri n d  fast because t h e  emery face 

is always sharp, and as they are not damaged by h eat, 
they can be run at  h igh s peed_ 

Many n e w  u ses will d o ubtless be found for emery ; b u t  
probably i t  can take no more important place than 
that of the emery wheel and the eml:'ry millstone, the  
one cutting and polishing in the shops the hardest sur­
faces and the other grind ing the surface to any degree 
of fir.enesl!'. 

. . . ' . 

Lea. hel' Belt Cross Secti o n  Needed. 

This u!'eful table shows what area of cross section 
of leather belt is  needed to give vari ous h orse powers, 
with various arcs of contact on cast i ron pulleys, at a 
belt speed of 3, 000 feet per m inute, the fastenings be­
ing single leather lacing'S, 

From it, having decided on the thickness, the width 
may be d etermined, or vice versa, by s im ple d i viFion. 

HORSE POWERS. 
ARC. 

5 10 15 20 25 30 35 40 45 50 
- - - ---- ---- -- -- ---- -- -- --- --- - - - - - - -- ---

Degrees, Sq, in, Sq, in. Sq, in, Sq, in, Sq, in, Sq, in, Sq, in, Sq. in. Sq, in, Sq, Ill, 30 0'90 1 '79 2 68 3'1\8 4'48 5'37 6'27 7'16 S'OU 8'95 45 0'63 1 '26 l'S8 2'51 3'14 3'77 4'40 5'02 5 65 6'28 60 0'49 0'99 1 '48 1 '98 2'97 2'96 3'46 3'95 4 '45 4'94 75 0'41 0'83 1'24 1 '64 2'07 2'49 2'nO 3 28 3'73 4'14 
90 0'36 0'73 1'09 1'45 1 '82 2'17 2'55 2'91 3 '26 3'64 

105 0'33 0'65 0'98 1 '31 l:63 1 '96 2'29 2'61 2'94 3'27 120 0'30 0'60 0'90 1'20 1 '50 1 '80 2'10 2'40 2'70 2'99 
135 0'28 0'56 0'1-3 I'll 1 '39 1 '67 1 '94 2'29- 2'50 2 '78 
150 0'26 0 '52 0'78 1 '04 1'30 1 '56 1'82 2'OIJ 2 35 2'01 
165 0'25 0'50 0'75 0'99 1 '44 1'49 1 74 1 '!!9 2 24 2 '49 
180 0 '24 0'47 0'71 0'95 1 '20 1'42 1'62 1 '90 2'13 2'37 
195 0'23 0'46 O'6S 0 '91 1'14 1 '37 1 '60 1 '83 2'05 2'28 
210 0'22 0'44 0'66 0'88 1 '10  1 '32 1 '54 1 '76 1 '98 2 20 240 0'21 0'42 o �2 0'84 1 '05 1 '25 1'46 1 '63 1 '87 2'09 
270 0'20 0'40 0'60 0'80 0'99 1 '20 1'49 1 '60 1 ,,0 1'99 300 0 ' 19 0'39 O'5� 0'77 0'97 1'16 1 '35 I'M 1'74 1'93 

, - - -----
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THE CABARET DU NEANT. 

A most interesting perfor mance, based upon the prin­
ciples of the well known . .  Pepper's ghost," is now on 
exhibition in this city, with sundry somewhat fantastic 
accessories a n d  d J velopments j ustifyi ng the title of 
. .  The Cabaret du Neant," or .. Tavern of the 
Dead " ( "  non-existing " ). which has been given 
to it by its proprietors. It is a recent i mportation 
from Paris. W h i l e  the principal i n tere8t of the 
exhihi t ' on centers in the ghost effects, which 
we illustrate, a word or two may be said of the 
seq uence of acts. 

The s pectators pass through a long hall 
h ung with black and find themselves in a 
spectral restaurant. Alon g  the wal ls coffins 
are placed for tables, and on the end of each 
coffin is a burning cand le. From the center 
of the cei l ing h a n gs it what is termed " Robert 
Macaire's chandelier, " made to all appearances 
of bOIles and skulls .  The spectators are h ere 
at l i berty to seat themsel ves at the tables and 
are se rved with what they desire by a mournful 
waiter d ressed l ike a m ute w ith long crape 
hanging from h i s  h at. Around the wal ls of 
t h e  roolll are placed pict ures to which the 
spectator'� attention is  call ed by the lecturer. 
Seen by t h e  l ight  of the room these pict ures 
are ord i n ary scenes, but a new aspect is gi ven 
to e'll ch when lights d i rectly behind it are 
turned o n ;  the fig ures in it appear as skeletons, 
each pictu re being in fact a transparency 
gi ving a differen t  effect as it  is lighted from 
the rear or as seen simply by reflected ligh t .  The 
secon d  cham ber is now entered ; it is h ung with 
b lack through out. On the walls tears are painted, 
and in  clo"e j u xtnposition are two som e w h at incon­
gruous inscriptions, " Req uiesc:1t in pace," and " No 

J t itutifit �mttitau. [MARCH 7, 1 896. 
second, but on its stage is a table and seat, all Wh en exhorted to help himself to the liqu id, the per­
t h e  walls being lined with black. One of the audi- forming spectator's idle gestures show that he certai nly 
tors is invited to seat himself at the table on the stage. does not see the glass, t h rough which his hand passes 
He does it, and. as before, sees nothing. While the unobstructed. Or perhaps it is  a woman who appears 
description of the lecturer and the appearance and and makes the most alluring gest ures toward him w h o  

THE SUBJECT AND HIS SKELE TON. 

never sees h er. This concl u d es the exhibition 
wh ich as accessory has the . tra i n s  of  a fun eral 
march, the ringing of deep sounding bel ls  as 
room after room is entered, and the appear­
ance of a brown robed Charon to introduce the 
spectator. to  his  place i n  t h e  coffi n. In  one 
of our illustrations we sh o w, sid e by side. the 
coffin with its  l iving occupant draped in a 
sheet and in the o t h er the skeleton which ap­
pears in his place. T wo other cuts show the 
scenes between the spectator at the table 
and the specters, i llustrating h o w  acti ve a 
part the specters take, they bein g  no mere 
painted appearances, but evidently living, 
moving th ings. O ur large i l lustration shows 
precisely how it is done and so clearly that 
an explanation is hardly needed.  The floor of 
the stage is  repre�e[]ted. Tu t h e  left  are seen 
toe spectators an d the performer at· the piano 
disco ursing his lugubrious melodies. To t he 
righ t  is seen Ch aron, and directly in front of 
h i m  the coffi n with its living occupant. When 
lighted up by the burners sho w n  near h i m, the 
other burners being turned d own,  the coffin 
with its occupant iH al l that is seen by the spec­
tator. Direct ly in froDt of the coffin, crossing 
the stage obliq uely, i s  a large sheet uf the 

comments of the audience tell him that solllething 
I 

clearest plate glass, w h i ch offers no impedi m ent to the 
very interesting is going on, the remarks will probably I view of the coffin with its occu pant, when the l atter 
d isclose to him the fact that this time at least he is ' is fully illuminated. At one side of  the stage, in the 
never out of their sight.. He leaves the Rtage and his I back of the pict u re, is  a pai nti n g"  of a skeleton in a 
place is taken by another, and then he understands coffin with its own set of Argaml burners. It is 

screened from view. 
W hen strongly ill u m i­
nated, and when the 
light� of the real coffin 
arc turned down,  the 
spectators see reflected 
from the ghss a hril­
lian t image of the pic­
tured coffin and skele­
ton. By turning up 
one set of burners as 
the others are t u rned 
down a perfect dissolv­
ing effect is obtained, 
skeleton replacing spec­
tator and vice versa at 
the will of the exhi­
bitor. 

sm oking. " Th e reason 
for the latter admoni­
tion, w h ich is also given 
by t h e  lecturer, is t hat 
for the success of the 
i ! lusion an absol utely 
clear atmosph ere is es­
sen tial . At th e end of 
this  second cham ber, 
at the back of a stage, 
is seen a coffin stand­
i n g  upright,  in which 
onc of the audience is 
req uested to place him­
self. Entering the stage 
by the side door, he is 
C'mducted by an at­
te n d ant to t h e  coffin 
and placed in it. Blocks 
of wood are placed for 
him to stand on in  q uan­
tit y sufficient to bring 
his h ead to the right 
height so that the top 
of it j ust presses against 
the top of the coffin, 
and the attendant with 
great care adj usts his 
height according to the 
predeterm ined position. 
T wo rows of Argand 
b u rners illuminate his  
figure. w h ich is then 
wrapped in a white 
sheet. Now, as the spec­
tators watch h i m, he  

AN X RAY ILLUSION UPON THE STAGE-CONVERSION OF A LIVING irAN INTO A SKELETON. 

The m agic lantern 
operator al ways realizes 
that to secure a good 
dissolving effect perfect 
registration is essential. 
In the securing of this  
lies the secret of the 
coffin exhibit of the 
Cabaret d u  Neant. By 
the blocks on which the 
occu pant of the coffi n 
stands, and by th e ad­
justment of his h ead by 
the attendant, the head 
is  brought into perfect. 
regist rat ion with the 
reflected h ead of the 

gradually dissolves or fades away and in his place the nature of the drama in which he has been an un­
appears a skeleton in t h e  coffin. Again, at the word conscious participator. He sees the other spectator 
of com mand the skeleton in its turn slowly disappears, . sea,ted alone at t h e  table.  Suddenly a spirit, perhaps 
and the draped figure of the spectator appears agai n.  of an old man, appears at th e other side of the table, 
The illusion is  perfect to the outer audience ; the one wh ile a bottle and glass, are seen upon the table. 
in the coffin sees abso-

skeleton. The wrappinF-" 
with the sheet, presumably the en velopi ng in a shroud, 
i s  done with a purpose. It covers the body frOID the 
shoulders down and extends to the very bottom of the 
coffin, covering the blocks also, thus d oi n g  away with 
all  defects of  registration wh ich would be incurred in 

the person s of specta­
lutely nothing out of 
the com mon. His in­
terest. if h e  knows what 
is goi ng on, i s  centered 
in watching the chang­
i n g  expres�ion of the 
speetators. bei ng in­
crea sed by the fact that 
at thei r period of great­
est aston ish ment he is 
absolutely invisible. al­
though directly before 
them and seeing them 
llIore plai nly  than ever. 
A fter the restoration to 
l i fe one or more auditors 
are Pllt t hrough the 
same performance, so 
that the recen t occu pant 
of the coffin can see what 
he has gone through.  

The third cham ber 
is n o w  entered. some­
what similar to the THE SHEETED GHOST. THE }'E}lAI,E SPIRIT. 

tors of differen t heights. 
I n  other words, the ex­
h i bition fits out every­
bod y with a skeleton 
of precisely the same 
h eight, h o wever tall or 
short h e  may be. the 
draping of the sheet 
and accurate position 
of the h ead concealing 
from the spectators this  
inaccuracy, t h e skull 
occu pying precisely the 
place of th e head, t h e  
rest taking care of  it­
self. 

Still referri ng to the 
large c ut, it wi l l  be seen 
that i t  serves to explain 
the exhibition in the 
other c hamber. Instead 
of the coffin th ere is t h e  
table and chair,  a n d  in 
place of the pictured 
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skeleton a live performer is placed. In this act there 
is no dissolving effect; by turning up the l ights at the 
side of the stage any obj ect d esired and performers 
dressed as spirits are made to appear upon th e stage, 
being reflected from the glass plate. T h e  spectators 
s i m ultaneously see their companion sitting at the 
table and the reflections of the ghosts apparently 
executing their m ovements about him. 

From the scientific as well as scenic aspect, the ex · 
hibition is most i nteresting, and to one who kno w s  h o w  
i t  is performed, t h e  interest is vastly enhanced . To 
properly enjoy it, the  stage position should be taken 
duri n g  one or both performances. 

The Roentgen rays are utilized in the ad vertising 
matter also, al though Joh n Henry Pepper, of  the old 
Lon don Polytechnic, may lay SOIlle claim to discovering 
t he full uti l i zation of the rays actually used in the 
Cabaret d u  Neant. 

• • • • • 
A MINER'S TOOL AND CANDLESTICK. 

For h old ing a miner's candle in place on his cap, or 
for attaching the cand le to the walls of a mine, the 
device shown i n  t h e  accom pa n y i n g  ill u stration has 
been devised, t h e  same i m p l ement bei n g  also adapted 
to cut fuse, crimp cartridges and tamp blasts. T h e  im­
provement h as been patented by Adol ph O. Sj oholIll, 
of N egaunee, Mich. T h e  d evice has a nearly circulitr 
h andle, on a scre w-th readed proj ection of which is 
mounted the cartridge cri m per and fuse c utter, the ro­
tative mem ber of w hich l ies cla mped in folded pos i t ion 
when not required fo r use. A sharpened point proj ects 
from one side adapted to be i nserted in a crevice of 
the wal l or in a timber to hold the candle, a thumb 
n ut then locking the device in the desired position. 
A screw-th ead ed sleeve on the body of the device sup­
ports a book adapted to be inserted in the miner's cap 
or h at, and the h ook is h eld in position by engagement 
with a bent sprin g' metal band which forms a socl,et 
to receive the canGle. In the opposite end of t h e ­
h a n d l e  is  a socke t  piece adapted t o  receive a n d  h old a 
pin or peg of wood or other soft material to be used 
for tam ping charges, the peg being swung baek into 
the h andle when -not required for u se. The wh ole de­
vice may be folded to take up b ut little s pace, w h en it 
may be convenient.ly carried in the pocket. 

. ' . , . 
PRACTICAL EXPERIMENTS FOR THE DEVELOPMENT 

OF HUMAN FLIGHT. 

BY OTTO LILIENTHAL. 

Whoever h as fol lo wed with attention the technical 

Fig. 1 .  

treatises on flying will have become convinced that the subject of minute in vestigation , and have in most 
human flight can not be brought about by one single cases been satisfactorily ex plai ned. The nat ure of the 
invention, but i s  proceeding toward itA perfection by wind, also, and its influence on flyin g  bodies, have 
a grad ual development ; fur only those trials  have m et been carefully studied, thus en abling us to understand 
with succe8� which correspond w ith such a de velop- several peculiarities of the birds' flight hitherto un ex­
ment. Formerly lllen sought to construct flying ma- plainable, so that one can apply the results th us ob­
chines in a com plete form, at once capable of solving tained in perfecting h uman flight. 

The t heoretical apparatus needed for the technics of 
fl ying has been enriched so much by all these studies 

\ with in the last few years that the elements of fl y i n f,{ I appa�atus can now be calc ulated a n
.
d constr�cted with 

I suffiCIent acc u racy. By means of t h I s  theoretical kn ow­
ledge one is enabled to forIll and construct wing and 
�ail ing surfaces according as the in ten d ed effect reu­
ders it d esirable . 

SJOHOLM'S MINER'S TOOL AND CANDLESTICK. 

the problem, but grad ually the convic tion came that 
our physical and t eeh nieal kno wledge and our practi­
cal experiences were by far i n sufficient to overcome 
a mechanical task of such magn itude without more 
preliminaries. 

Those proceeding on this basis therefore applied 
themsel ves, not to the problem of flying as a whole, 
but rather divided it into its elements, and sought 
first to bring a clear understandin g into sai d elements 
w h ic h  should form the basis of final success. For ex-
am ple, take the laws of atmospheric resistan ce, upon 
w hich all fl y i n g  depend�, and regard ing- which ,  unt il  
very .recent years, the greatest u ncertainty has exist­
ed ; these h a ve now been defined to such an extent 
that the different phases of  flight can be treated 
mathem atical l y. Besides  whieh, t h e  ph ysical pro· 
cesses of natural flight of the ereat ures h ave become 

But, w ith all  this, we are not yet capable o f  con­
structi ng and using com plete flying machines which 

answer al l  requirements. Being desirous of furth eri ng 
w ith all speed the solution o f  the problem of fligh t, 
Ill en have repeated ly formed projects in  these last fe w 
years w h ich represent com plete air ships moved by 
d ynamos : but the constructors are not a w are of t h e  
di fficulties w h ich await us  a s  soon a s  we approach t h e  
realizing o f  a n y  ideas in flying. 

From a raised starting poin t, particularl y from the 
top of a flat hil l ,  one can, after some prac tic e, soar 
t h ro u gh t h e  air. reaching the earth only after h aving 
gone a great distance. 

For this  p urpose I have hith erto em ployed a sailing 
apparatus very like the outspread pinions of a soaring 
bird. It consists of a wooden frame co vered with 
sh irt i n g- (c otton t will). T h e  frame is taken hold of by 
th e  hll nds, the arll l s resting between cushions, t h u s  
sup porting the body. T h e  legs remain free f o r  run­
ning and j um pi n g. The steering i n  the air is brought 
about by changing the center of gravity. This appara­
tus I h ad constructed with su pporti ng surfaces of te l l  
to twenty square meters. The larger sailing s nrfac-ec '  
move in an incline of one to eight, so t.h at one is e n able( )  
to fly eight times as far as the starting hill is h igh. The 
steeri ng is  facilitated by the rudder, w h ic h  is firm ly 
fastened behind in a h orizontal and vert ical position . 
The machines weigh, according to their size, from 
fifteen to twenty-five kilogrammes (thirty-three to 
fifty·five I bs.) In ord er to practice flying with these 
sailing surfaces one first takes short j um ps on a some­
what i nclined surface t ill h e  has accustomed himself 
t o  be borne by the air. Finally h e  i s  able 'to sail o ver 
lllcli ned su rfaces as far as he wishes. The supporting 
capacity of the air is felt, particularly if there is a 

Fig. 2. 

Fig. 3. 
OTTO LILIENTHAL'S LATEST FLYING MACHINE. 

Fig. 4. 
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breeze. A sud den increase in the wind causes a longer I results are not more favora ble. 'fh e  idea therefore ley in his celebrated treatise entitled " Th e  Internal 
stop page in the air, or one is raised to a still higher occurred to me to apply two sma ller surfaces, one Work of the Wi n d . "  It is no easy step from the the. 
point. The charm of such flight is indescri bable, above the oth er, w h ich both h ave a lifting effect when oretical convicti on to t h e  practical execution . The 
and there could Dot  be a healthier m otion or m ore ex- sailing through the air. Thus the same result must d exterity required to al low oue's self to  be borne by the 
cit ing- sport i n  the open ai r. fol low which would be gained by a s ingle surface of wind alone, by describing- well d i rected circles, is only 

The apparatus w hich I now employ for m y  flying twice the bearing capacity, b ut on account of its small un derstood by those who are well acquain ted with t h e  
exercises contains a g-reat m an y  im provements as com- d imensions t h i s  ap paratus obeys m u c h  better the d i fficulties o n e  eIlcounters with t he w i n d .  A n d  y e t  a l l  
pared w i t h  the tir�t sai lin g s urfaces wi t h  w h i c h  I c o m ·  changes o f  t h e  center of gravity. that III ay be acquired by prac tice. When the tim e 
men ced th is kind of experiment five years ago. The Before I proceeded to construct th ese do uble sailing comes that ath letic associations emulate each other, 
first atte mpts in windy weather taught me that suita- machines, I mad e small models in paper after that such results will  n ot be long in following. 
ble steering- s urfaces would be needed to enable me to system, in order to st udy the free movements in th e Moreover, experi m enters will proceed from simple 
keep Illy course better agaiust th e wind. Repeated I air of such flying bodies and then to construct m y  ap- floati ng and sailing, which i n  any case form the fou n­
ch anges in the con struction led to a kind of appara tus paratus on a l arge scale, depending on the results thus dation for practical Hight, by degrees to flying with 
with which one can throw h i mself without danger obtained. movable im plements. As one is enabled to balance 
from any h e igh t, reach i n g  the earth safel y after a long I need only recall the extensive and expen sive ex- h i m�elf for some time in the air, the foundations for 
d istance. Th e constru ction of the machine is such periments m ade by Messrs. Riedinger, Von Sigsfeld , more exten ded dyn amic effects are easily and safely 
t h at i t resembles in all its parts a �tr ut frame, the and Von Par�efal. of Augsburg, w h i ch s h o wed t h e  attained. 'fh e  d i fferent projects m ay be easily tried b y  
joi n ts o f  w h i c h  are calc !llated t o  stand pull and pres- difficnlty of con structing models t h at w o uld autom at- adding the motor work to t h e  si m ple sailin g flight 
sure, in order to com bine the greatest strength with ically take up a course of stable High t. I myself taken as a basis, I n  t h i s  m anner one will soon find 
the least weight. doubted formerly very much that an inan i m ate bod y  out t,h e  best methods ; for practical experience in the 

A n  i mportant im provemen t was to arran ge the ap- sai l ing quickly forward could be well balanced i n  th e air  is far better th an figuring on paper. 
parat m� for fold ing. All of my recent machines are so air, and was all the better pleased in succeeding in The only thi n g  w h ich Ill ay cause diffi culties i s  the 
arranged th at they ca n be taken t h rough a door two this with m y  little double surfaces. Relying on this procu ring of a suitable place for practicing. Just as 
meters h ig-h . The unfolding a n d  p utting together of experience I constructed first a double apparatus in th e starting from the earth is rather difficult for larger 
th e  flying i m plements takes about t w o  r u i nutes. A which each surface contains 9 square m eters (about birdp, t he h u man bod y, being- sti ll  heavier, meets with 
single grip of t h e  hands is sufficien t t o  attach the ap- 9 7  sq uare feet). I thus  prod ueed a comparatively peculiar d i fficult ies at the first flight upward . The 
paratus �afely to the body,  a n d  one g-ets out of the large bearing surface of  18  sq uare meters with but 572' larger bird s take a running start agai nst the wind or  
a pparatus j ust as quickly on landing. I n  ca�e of a meters (about 18  feet) span. The upper surface is sep - throw t h emsel v es into th e ai r from elevated points, 
storm the flying sail is foldqd up in half a min ute and arated from the lo wer hy a distance eq ual to t h ree- in order to obtain free use of t h eir pinions. As soon , 
can be laid b y  anywhere. I f  one should not care to qu arters of th e breadth of the lower surface, and it h as however, as they float i n  t h e  air, their fl ight, wh ich 
fold the apparat us, h e  may await the end of the storm no disturbing influence wh atever, but creates on l y  a, was begun u nd er spec i a l difficll l t ie�, is easily conti nu ed. 
u n der cover of the w i n gs, whieh are capable of pro- vertical l y  acting liftin g force. One m u st consid er The case is simi lar i n  h u man flight_  The principal 
teeting twenty persons. E ven the h ea viest rain will  that with such an apparatus one always cut s the d i fficulty is the lau n ch i n g  into t h e  air, and that wil l  
not damage t h e  apparat us. T h e fl ying ap paratus, air quickly, so t h at both surfaces are llIet by th e air al ways necessitate special preparations. A man will 
e \'en if eOlll pl etely d renc hed , is soon d ried by a fe w curren t, and th erefore both act as lifters. ali'!o have to take a running start against the w i n d  
sai l i n g  fli�h ts a f t e r  the rai n �tOp8. as the a i r  passes The w h o l e  m anager;nent of snch a n  apparatus is j ust with his  flyi ng apparatus, b u t Oil a horizontal surface 
throu g h  the sallie with great spEc'ed. Th e latest im - the same as that of a single sailing surface. I could, even th at will  not be suffici e n t  to free h i m self from 
provernents of  the Hyin g  apparat us w h ich I use for th erefore, me at once th e skill I had already obtained . the earth , But on taki ng a runnin g start from a cor 
praeti cal ex periment!" refer to gaining of greater sta- I I had to change the center of gravity, and pa rticu- respondin gly inclined surfare, it i s  ea�y to begin one's 
bility i n  w i n d y  weather. lariy the position of t h e  legs, to the left, in ord er to Hight, e ven if  th ere is no win d .  Aecord ing to the ex-

M y  experi ments tend particularly i n  two directions. press down the left w ing, which is a little rai sed. In am pl e  of b i rd s, lllan wil l  have to start against the 
On th e o n e side I endeavor to carry my experiments in Fig_ 1 the opposite movement to the rig h t  is shown.  wind ; b ut as  an inclined surface i s  necessary for th is, 
"a i l i n g  th rough the air with i m illovable wi ngs to this I retain the middle position whenever the apparatn s he needs a hill h asi ng- the shape of a flat cone, from 
extent : I praetice the o vereoming of the wind i n  order fl oats horizon t ally. th e  top of which h e may take starts against the wind 
to pen etr'lte, i f  poss i b l e, into the secret of continued The flights undertaken with such double sailing sur- in an y direction. Such a place is absolutely n eces­
soaring fl i ght. On th e ot her h and,  I try to attain the faces are d istinguished by their great height, as is sary, if  one wishes to make flying experiments in a eon­
dynamic Hight by means of flapping t h e  wings, which shown in Fig. 2, w h ich gives a side vie w of the appa- venien t  way without being dependent on the direction 
are i ntrod uced as a s i m pl e  add i tion to m y  saili n g  ratus. of the �i nd.  For t h i s  pu rp08e I have had an arti fieal 
flights. The mechanical contrivances necessary for The landing with this apparatus is brou ght about h i ll, fifteE'n m eters h i gh, erected n ear my house in Gross 
t he latter, wh i ch can r each a certain perfection only in the same way as with the single sailing surfaces by Li ch t erfel d e, near Berl in, and so have been enabled 
b y  gradual development, do not allo w  yet of my mak- raising t ht' apparat us in front somewhat and by less- to make nu m erous ex peri m ents. The d rawings show 
ing- known a n y  d t'finite resu l t;;. B ut I may state that, ening t he speed, as sho wn in Fig. 3. this hill  or part of the same, from the outside. 
since m y saili n g  fl i ghts of last sum mer, I am on much Fig. 4 shows an exact picture of the construction of If th e atlllosph Ec're is und isturbed, the experim enter 
more inti mate terms with the wind. the apparatus, as well as of the m anagement of the sa i ls with un iform speed ; as soon, however, as even a 

What h as prevented me til l n o w  from using winds of same. slight breeze springs up, the course of the flight be-
an y stre ngth for my miling experi ments has been the Th e energetic  effect of the change of the center of comes irregular. T h e apparatus; inclines now to the 
danger of a l'iolen t fall through the air, if 1 �hould gravity and the safe starting of the apparatus ob- righ t, now to the left. 
not succt'ed i n  retaining the apparatus i n  those posi- t ained by it ga ve me �ourage to trust myself to a Th e  person Hying ascends from t h e  usual line of 
tions by which one insures a g-entie landing. The wind w h ich at ti mes exceeded a velocity of 10 meters flight, and, borne by the wind. sudd enly remai n s  
wildly rush i n g  w i n d  t ries t o  das h about the free float- (about 24 mi les a n  hour). floating at a poi n t  high in the air ; th e onlookE'rs 
ing bod y, anti if t h e  apparatus take up a posit ion, if This gave the most interesting results of all my hold their  breath ; all at once ch eers are h eard, th e 
onl y  for a sh ort t i m e, in wh ich the w ind strikes the practical flying experi m ents h itherto. Six or seven sailer proceeds an d  glides amid the joyful exclama­
fly in g surfaces fro m above, the flying body shoots meters velocity of wi nd sufficed to enable the sai l ing tions of the m u ltitude i lJ a graceful curve back again 
d o w n w a rd J ikp an arrow, and c&n be s m ashed to pieces snrface of 18 square meters to carry m e  almost h ori- to the earth.  
before on e s ucceeds in attaining a more favorable po- zontally against the wind from the top of m y  hill Can any sport be more exciting than flying ? 
sition in w hich t h e  wind exercises a sup porting effect. without any starti ng j um p. If the wind is stronger, Strength and adroitness, courage and deci sion, can 
The stronger the w i nd blows, the easi er this d an ger I allow m yself to be simpl y  lifted from the poi nt of nowhere gain such tri umphs as in these gigantic  
occurs. 1' s t:1 e gusts of w i nd are so much the more the hill and to sail slowly toward the wind.  The di- bound s i n to the air, when the gymnast safely steers 
irreg ular and violent. rection of the flight h as, w ith a strong wind , a strong h is so aring mach ine home h igh over th e h eads of the 

As long as the commotion of the air is but slight, u pward tendency. I often reach positions in  t he air spectators . 
one d oes not req uire much pract ice to go q uite  long which are much h igher th an my startin g  point. A t That the dange r h ere is e asil y  avoided when one 
d i stances w i t hout dang-er. But the practice with strong the clim ax of s uch a line of flight I someti mes come practices in  a reason a ble way, I have sufficiently 
winds is i nteresting- an d i nstructi ve, because one is at to a standsti ll for some time, so that I am enabled proved, as I m yself have m ade thousands of expE'ri­
tim es s upported q u ite by t h e  wind alone. The size of while floating to speak with the gentlemen who wish ments w ithin t h e  last five years, and have had no a c­
th e apparat u s , however, unhappily limits us. We to photograph me, regard ing the best position for the cidents Wh atever, a fe w scratchE's excepted. But al l 
Illay not span the sailing surface� beyond a eertain photographing. * th is is only a means to the end ; ou r aim remain s-the 
measure, i f we do not w ish t o  make it i m possible to At such times I feel plainly that I would remain de veloping of h uman flight to as h igh a standard as 
m anage t h em in gust y  wmther. If the surfaces of 14 floating if I leaned a little toward one side, described possible.  For the cuts and eo py we are indebted to 
square m et ers (abont 15 0 sq uare feet) do n ot m easure a circle and proceed ed with the wind. The wind it- the A erona utical A n n ual for 189 6. 
more t.han 7 meters (about 23 feet) from point to poi nt, belf tends to bring this motion about, for my chief • I • I .  
we can eventually overeome mod erate winds of about occupation in air consists in preventing a turn either I nte.· n a tio nal Exh ibition oC A gricultural Machi n c ,·y. 

7 meters (about 22 miles per hour) v eloci t y, provided to righ t  or the left, and I know that the hill from The Department of State has been official ly notified 
one is well practiced . With an apparat us of this size w h ich I started lies behin d and und erneath me, and that an international exhibition of agricultural IlI a 
i t has happe ned to me t hat a sud den increase in the that I m i gh t  come into rough contact with it if I at- chinery will be held at Vienna, Anstri a, from th e 9t h 
wind has taken me way up out of th e usual course of tempted circling. My ende;vors tend, th erefore, to to the 14th of May, 1896. American man ufacturers are 
fl ying, and h as someti mes kept m e  for several seconds remove m yself fart her from th e  hill either b y in- i n vited to participate i n  the exhibition. Exhi bits sen t  
a t  one poi nt  of th e air. It has happened in such a creased wind or b y  flappi n g  with t h e  wi ngs, s o  that from t h e  United States will be read mi tted d uty free 

case that I h ave been li fted vertieal ly by a gust of I can follo w  t h e  strongly lifting air c urrent in a circle under the prov isions of the tariff act now in force. 

w ind fro m t h e  top of the hill ,  floating for a ti m e  above and so that I ca n have a sufficient space of air under • ' . '  • 
the same at a height of aboll t  5 meters, whence I th en an d beside me to su ceeed in describing w ith safety a SOME friends of ours from Fairh aven, Mass. , refer­
conti nued my Hight agai nst the wind.  e ircling flight and to land final l y  steering against the ri ng to the artiele on the Tack Ind ustry, published i n  

'f he means by which I sought to fadlitate t h e  w i n d  t h e  i ssue o f  February 2 2  state that whereas the m a-
managem en t  of th e  machin ps and to increase thei r use As soon as I or an y other experimenter succeeds in chine we described in one of our cuts turned out 270 
in wind consisted in the fi r,t place i n  different ar- des("r ibing the first circl ing flight, one IIIay regard t h i s  tacks per minute, the machines in use in that city.  
rangements for ("han ging the sh a.pe of t h e  wings at event as on e of the most important conquests on th e  some 200 being in use in one factory, t urn out over 380 
will .  I w il l ,  h o wever, pass over the results h ere ob- road to perfect fl i ght. From this moment only, one per minute. 
t a i ned, as a n other prin ciple gave snrprisingly favorable is enab'l ed to make a thorough use of the vis viva of -----_4 ......... >-....... _-----

results. My experiments in saili n g  flight h ave acc us the wind, so that w h E'n t h e  wind increases one is  able THE arrival in London is noted of a large consign­
tomed m f' to bring about the steering by simpl y  to steer against i t, a.nd when it decreases one can fly I nwnt of frozen salmon from British Col umbia, in good 
ch anging t h e  <>enter of gravity. with it, getting beyond the same. One will fEc'el h ere condit ion and of excel lent flavor, notwi thstanding th e 

T h e  sm aller the snrface extension of the apparatus a si Ill ihr effeet, as alread y described by Prof. Lang- fact that they were taken months ago and were sent 
is, the better control I have over i t, and yet if I em- * The photographs were made by Drs. Neuhaus and Fullebom, who to London via Australia, a distance of something like 
ploy smaller bearing surfaces in stronger winds, the used a camera constructed by Dr. Neuhaus on the Stegemann principle. 22,000 miles. 
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Preparati o n s  or Large Crystals. X RAY PHOTOGRAPHY. 

We reproduce from the Illustrirte Zeitung two very 
b eautiful exam ples of X ray ph otograph y. The hand 
is  of  especial i nterest as being the first photograph 
that we have seen that shows cleal' ly th e position of 
the veins  in the  hand.  Th e effect was prod uced by 
injecting a fluid ill the h and of a corpse, thus making 

R. Van Melckebeke (Pharm. Jour. , lv, p. 535) pre­
pares large crystals by a method of systematic cul­
tu re. H e  first obtains, says MerCk's Market Report, 
very regular d etached small crystals by imm ers­
ing linen threads in a saturated solution of 
the substance, w hich is then allowed to cool 
very slowly. The small crystals formed on t.he 
threads are examined with a lens, and all imperfect r.-----:�-----_:-==_---------.... 
ones removed. The threads are then again immersed 
in a saturated solution of the salt, the vessel being 
covered with a bell glass, which al"o incloses a dish 
containing sulphur i c  acid. When the edges of the 
crystals m easure 4 or 5 mm. , another saturated sol u­
tion of the salt is prepared at a tem perature much 
above that of t h e  surrounding atmosphere, filtered, 
and all o w e d  to stand all night, some small crystal­
line particles being added so as to avoid oversatu­
ration. The volume of this solution should be pro­
portionate to the size of crystals desired ; th us, for a 
crystal of 1 kg. , 1 1iter of solution should be prepared. 
T h e  next day the solution is decanted into a con fec­
tioner's glass jar, and to ward evening the crystals are 
immersed in it. 

A convenient apparatus for this purpose is m adl-l like 
a scale pan. Two circular pieces of glass are supported 

by means of three copper wires, which are joined at 
the top, where a h ook is formed, and wire tri angles, 
m id way and at the bottom, support the two plates. 
The apparatus is first moistened with the sol u tion, the 
sel ected crystals are t h e n  placed on the glass plates, 
and the whole is then i m mersed and left until n ext 
morning, when th e crystals are rem oved and carefu lly 
d ried with a fine linen cloth.  The strength of t h e  so­
lution m ust next be made up by dissolving in a small 
q uantity of it  the equivalent of the salt d e posited dur­
ing the night.. T h e  amount to be added will vary with 
the tem perat ure and t h e  size of t he crystals, and must 
be found by experiment .  If the solution be oversatu- �=,--____ '-::' __ ---_-__ "';';"-__ "':"'=-' 
rated, there will be an excessive deposit u pon the crys­
tals and plates, and if too weak the crystals will be 
emded . W h en the resatn rated solution is ag-ain of t h e  
tem perature o f  the surrounding air, t h e  crystals sh ould 
be once m ore i m m ersed over night, and the wh ole pro­
cess must be repeated daily until t h e  crystals are large 
enough. To ins ure t h e  trans parency of the crystal., 
they may be m oistened with alcohol before immersion 
in the solution, the surface layers of air being thus re­
moved.  

A perfect octah edron of potash alum, weigh i n g  2 kg. , 
and the edge measuring 13>f cm. , was obtained by 
this process i n  about seven months. 

. , . , .  
The Aln e r i e a ll Institllte Fair. 

After a lapse of fo u r  years, the AIp erican Institut e 
Fair is to be h eld t h is year in the Madison Sq uare 
Gard en, New York Ci ty. The fair will open on Sep­
tem ber 28 and will c lose October 29. I t  will be o n  the 
same l ines as those held in the past. All of the de­

AN X RAY PHOTOGRAPH OF A BIRD. 

the vein s opaq ue to X rays and enabling them to be 
photographed. 

Among th e experi m enters who have lately had re­
markable success in photogra ph y by means of the 
Roentgen rays is  Dr.  Fri tz Giesf-l, o f  Braunsch wei g, 
whose photographs in natural colors h ave already 
made a reputation for h i.ll in the photographic world.  
H i" pictures of still l ife, showing the n atural colors of 
fruit, flowers and bird s, may certai nly be classed as 
some of the best work of this kind ever d one, and h i s  
success with t h e  puzzling Roentgen rays is p!oved by 
the accom panying reprod uction of a photograph of a 
canary bird takell i mmediately after death. The raYb 
passed u n i m peded through the feathers, nothing of 
which sho ws, the fles h y  parts are lightl y outli ned, but 
the impenetrable bones have come out dist inctly. 
The ph otographer was enabled to obtain this  remark­
ably l:lharp im pression by wrapping the plate in black 

1 55 
them, giving the rays a m uch greater intensity out­
side of the tubes and thus d oing away with the long 
and tire!'ome exposures now required. An improve­
ment of this nature will be of the greatest importance 
in the application of the rays to d iagnoses i n  m edical 
practice. 

Our second illustration is the p hotograph of the 
hand of a corpse, taken by means of the Roentgen rays, 
by Mr. H asch ek and Dr. Lindenthal, in Prof. Fra n z  
Exner's physico-chemical institute, i n  Vienna. T o  
them belongs the honor o f  being the first t o  apply t h e  
wonderful discovery o f  the W urzburg in vest igator to 
a new branch of research. The veins, ete. , in the 
hand-which was the hand of an old woman--are 
sho w n  by the injection of Teichmann's mixt ure, WhICh 
con sists of l ime, cinnabar an d petroleum. 

Turning now to other sourees of information, w e  
find that comparatively little that is new has been de­
veloped latel y .  Very good results have been obtained 
by Prof. P u pin, of Columbia College, using a six plate 
Holtz machine for exciting th e  Crookes tubes. This 
is an advance in the sim plifi cation of the process at 
least. Prof. McKay, of the Packer Institute, Brook­
lyn. exposes a number of plates at once to the rays 
emitted by a so-called perfect vacuum tube. H e  finds 
that, it makes no difference in w hat posi tion the plates 
are placed with reference to the tube. From Harvard 
Uni versity comes a new X ray lamp, with alumi n um 
walls of conical shape. F. L. Lawrence, its originator, 
has obtained excellent X ray photograph s  with it on 
five seconds exposure, w i t h  25, 000 to 30, 000 estim ated 
potential difference. Wi t h  higher voltage it  is h oped 
that the exposure may be further sh ortened. In the 
German Reichstag, the Parliament Chamber was em­
ployed for a lectu re o n  the s u bject by Prof. Speiss. 
who spoke of the probability in the n ear future of let · 
ters being read wh ile i n  the mail boxes. Lead boxes 
would, he said , be a preventi ve. In Berl in,  Prof. 
Bergmann performed the first sur�ical o perati on u � j n g  
X rays a s  yet execu ted there, extractin g  shot. H e  
seemed appreh ensive that thei r  u s e  1ll i�bt induce s ur­
geons to extract missiles better left undisturbed. 

An other interesting development is the pro d u ction 
of direct optical shadow effects on a d is k  ch arged 
w ith barium platino-cyanide. This is the fluorescen t 
salt used by Roentgen in his first experim ents.  A 
disk coated with a preparation of this salt is fastened 
over the end of a tube, phosph orescent surface inward. 
It is obvio us that i f  X rays are allowed to fal l u pon 
th e o utside of the disk, it will  appear luminous t o  an 
eye appli ed to the other and open end. On it  Roen t­
gen or X ray shadows can be prod uced by sim ply in­
terposing a body opaque to the rays between t,h e 
C rookes tube and the d i sk. 

. ' . ' . 
The LICe or the Steel Rail. 

Mr. J. F. Wallace, writin g  i n  the Engineering Maga­
zine for Decem ber, st ates that while it is true that 
t here has been a steady and uniform d ecrease in the 

partmen t s  will be on the 
m ai n  lioor, with the ex­
ception of the machinery, 
which will be placed in 
the baRement. Medals and 
diplomas w ill be given. 
The first exhibi tion of the 
i nstitute was h eld in Ma­
son ic  Hall, on Broad w ay, 
near Pearl Stree t, soon af­
ter it was organized in 1829, 
and successi ve fairs were 
held in Niblo's Gard en, 
Castle Garden,  and in the 
Crystal Palace, wh ich was 
d estroyed by fire in 1858 
d uring the fai r. The next 
year the fair was held in 
Palace Garden, in Four­
teent h Street. In 1863 it 
was held i n  the Acad emy 
of Music  and i n  1864 in  
the Fourteenth Street Ar-
1Il 0ry. In 1869 the Em pire 
Rink, on Third Avenue, 
was first used for exhibi­
t ion purposes, and in it 
the fairs were held until 
1892. It was intended to 
hold the n ext fair in a new 
bu ilding to be erected on 
t h e  srun e  l ot at an expense 
of $200, 000, but as no agree­
m en t  could be reached 
with the ow ners of the 
land, it was not built, and 
the exhi bitions were sus-

AN X RAY PHOTOGRAPH, SHOWING THE VEINS OF THE HAND OF A DEAD PERSON. 

price of steel d uring t h e  
last q uarter o f  a eentu ry, 
the average s t a n d a r d 
weight of rai l  for main 
lines has at the same t i m e  
i ncreased from 60 l b .  t o  
9 9  l b .  per yard, a n d  t h e  
quality h a s  m ateri a lly de­
preciated. As an exam ple 
of the deterioration that 
has taken place in q u ality, 
he states that d uring the 
past year h e  has relieved 
from a m ain track on 
tan gents rails that weigh­
ed 75 lb. to the yard wh ich 
had been in the track onl y  
five years ; wh ereas, o n  
t h e  same district, a n d  u n ­
der precisely the same 
t raffic cond ition�, th ere 
still rem ain in the trac k 60 
l b. rai ls  that h ave been i n  
service for over fifteen 
years, wh ich it was not 
considered necessary to re­
new this season. While 
th is may be an exception­
al case, he considers the 
steel rail w h ich was furn­
ish ed by the man ufactur­
ers fifteen to twenty years 
ago about 50 per cent b et­
ter th a n  the rail  now 
manufactured. This is  not 
intended to apply to spe-

pended for four years . The " Fair of t.he Am erican 
Instit ute " was quite an institution in New York and 
will  doubtless be aR well attended in the future as i n  
t h e  past. 

. . . . .. 
ONE pound of cork is said to be am ply suffici e n t  to 

support a man of ordinary liize in the water. 

paper, instead of putti n g  it in a plate holder. and fas­
tening th e bird to it. The sharpn ess of the ph oto­
graph in creases, of cou rse, as t h e  d i s ta n ce of the ob­

j ect from the plate is  d ecrea�ed. Dr. Gi t'sel exposed 
this plate for about twenty minutes . 

It is to be hoped that the vacuum t ubes Iliay be im­
proved so that the Roentgen rays can pass through 

cial h igh class rails, which 
may be furnished by a .  few rol l ing mills under superior 
specifications, but to the ordinary rail su pplied to and 

purchased by the majority of rail roads. 

ONCE every year the Em peror of China, amid great 
pomp and ceremony, plows a furrow in order to dignify 
agriculture in the eyes of his people. 

© 1896 SCIENTIFIC AMERICAN, INC.



RECEN TLY PATENTED INVENTIONS. 

Kalhvay A.ppllance ... 

TRAIN MARKER AND SIGNAL LAMP. -

J t itutif it �mtritau. 
the keys may be made to operate on a disk of any de­
sired denomination. 

The char9ll lor l .... ..-tion wndtr tlris Mad .. One DoU4r a i,ne 

Jor llacB ifI.Itrtion : about eiQnt 1.LHWa. to a lint. .Adver., 

ti&em.tm.U m1£lt be rueiVM at publication office as earill a. Tlnwsciall mornino to appear In ti1.t. foUowino week's t.sBUe. 

Marine Iron Works. Chicago. Catalogue free. 

be only nitrogen gas left in said tube. A. Metallic so· 
dlnm carefully freed from naphtha. It is dangerons to 
handle. 

(6746) B. E. R. a sks : 1. How could the 
simple electric motor described in SUPPLEMENT, No. 641, 
be modified so as to develop (full) one-sixth or one·fifth 
horse power ? Would it be sufficient to increase the thick­
ness of the magnet core two or three layers, put one or 

Marion P. Cook, Denison, Texas. This inventor has de· 
vised a lamp in which the light may be differently col­
ored, and the change of color quickly and conveniently 
made without opening the lamp. A guard or slide i. 
pr,wided for the passage of the adjusting device to pre­
vent wind interfering with tbe flame. Tbe lamp bas two 
or more lenses or bull's eyes, for showing lights of differ­
ent colors from tbe front and rear of the lamp, a nd 
from one side, the cbauge of lights being instantanc-

ADDING AND PRINTING MACHINE.­
Two further patents have been granted the same invent­
or for an adding machine which, by the same manipu­
lation of the keys, prints the fignres on a sheet of paper 
in the order in which they are added, thus forming a 
proof sheet, the machine by special adjnstments printing 
at the bottom of the colnmn the sum total, doing the 
work by vertically ascending or descending progression, 
or in a horizontal order. With these featnres are com­
bined, in the last patent, an improved mechanism for 
causing the keys to impart a variable tlirow to the add­
ing wheels and type carrier, and for dispensing with the 

., C. S." metal polisb. Indianapolis. Samples free. two extra layers of wire on magnet, and use a current 
Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J ' I of tweuty volts ; or would it be necessary to make all 

parts of larger size ? A. Yon would need a cast iron 
Handle & Spoke Mcby. Ober Lathe Co"Cball'rtn Falls.O. 

I core to give it good residual magnetism, so as to make it 
Want Mach'y to manuf. on royalty. Box 56, TroY,N . Y. self-starting. We strongly advise you to go on other ous. 
�'or Sal e -Patent No. 551.!!75, extendinl/ window sash 

For particulars address C. E. M., Box 773, New York. CAR DOOR. -Heinrich W. F. Jaeger, 
strain of tuming at one time a nnmber of the adding 

Sandusky, Ohio. According to this improvement tracks wheels. A nove! organization of devices is also provided Screw machines. millinj! macnme •• ana arill presses. 
are monnted above and below the door opening. and a for spacing, addin� and printing, or spacing without Tbe Garvin �lacb. (io .. I .ai"ht !IIld Canal Sts . . :'lew York. 

II t d f th d tr k h'l printing and printing withont adding. ro
o 

e� a one e ge ? e oor. engages one ac. , w I e Use the Hou"h Security Casb Recorder. Entirely dif-
wlthm a slotted statIonary housmg at the opposite edge 

P P _ T ferent from a Cash Rellister. HOUllb Casb Recorder Co., 
of the door]is a m"vablc housing engaged by a spring, a ROTECTOR .  FOR Ili EUMATIC IRES. - Springfield, Mass. 
roller mounted in the movable housmg having its trun- I 

Zebnlon Foster, ChIcago, III. To prevent the pnncture 
nions slidable in the slots of the stationary housing. Ow- and damage of tires, this inventor provides a protective I '.rbe �e�� bOOk �or electrJc�an8 �?d begmners m elec-
. t th r t f • th II te rim whose contignous ends are enlarged and curved t'IClty IS Flxperlmental SCIence. by Geo. 111. Hopkms. 
mg 0 e pecu lar cons ruc lOn O.L e ro era or cas rs, 

d '  . .  . .  BV m8il. � ;  llunn & C;o . •  puhlishers. 361 Broadway, N. Y. 
loose movement or play of the movable parts is pre. aroun the Sides of the tire, bemg arranged one wlthm . 

vented, and the door rides easily on its bearings with a the other and having their flat sides snugly engaged with There are otbers. but they are not in it with the Rome 

minimnm of friction. each other. Each side of each end has an inwardly ex- nickel copper tea kettle. It leads tbem all . We want 
tending ear, the ears being longitudinally aligned, and an opportunity to convince you. Circul ars and prices 

TRA.CK BED SHAPER AND DITCHER. - being respectively enga�ed by threaded bolts and nuts to given by Rome Manufacturing Company, Rome, N. Y. 
cause the rim to bind on the tire. rw-send for new and complete cataloJtue of ScientifiC 

PROCESS OF OBTAI NING PHENOLS. - �:'!.O����.B
O�:::ef�� :�It�:t.�:�n & Co . . 361 Broadway. 

Leonhard Lederer, Munich, Germany. To obtain pure 
phenols from substances containing them, such as crude 
cresols, xylenols, thymol, carvakrol, en�enol, gnajakol, 
and creosol, this inventor has devised a process consist· 
Illg in subjecting the substauces to the action of chlor­
acetic acid in the presence of alkaline lye, then treating 
the olkaline salts produced with suitable mineral acids 
to produce .eparate phenoxacetic acids, wbich are also 
treated with mineral acids to produce phenol. HINTS TO CORRESPONDENTS. 

James E. McCormick, Port Jer"is, N. Y. To properly 
sbape the earth and stone filling on the sides of the 
track bed, cutting the weeds and facilitating drainage, 
this inventor has devised a frame adapted for pivotal 
connection with tbe side of a car, and normally standing 
at an angle to the car, a knife carrier at whose lower end 
is a knife being held vertically adjustable on the frame, 
and the bottom edge of the knife being of a shape corre­
sponding to the ClOSS section of the side of the track. As 
tne machine is pulled or pushed along the knife cuts 
into the sides of the track and removes surplus material, 
directing it to one side, and giving the desired and proper 
shape. 

Name .. a n d  A dd re8 .. must accompany all letters, 
FURNACE. --Thomas H. Lucas, M i n ne- or no attention will be paid thereto. This is for our 

information and not for publication. 
apolis, Minn. This is a furnace which may be used on Re"ere nce" to former articles or answcrs should 

MinIng, Etc. , boilers or for cooking or heating, and has a primary com- give date of paper and palSe or number of question. 
I nq u i ri c a  not answered m reasonable time should . ! bustion chamber communicating with and receiving the be repeated ; correspondents will bear in mind that )RE C ONCENTRATOR. -J oseph O. D IIIl- . gases from the fire pot, while a second combustion cham- some answers require not a little research, and. 

mick and Edward K. Woods, Denver, Col . This inven- ber covers or surrounds tbe primary chamber and com- though we endeavor to reply to all either by letter 
t' . ts . I t ' f . d t- or in this department. each must take his turu. ton conels m e  ec rtC means or arrestmg an separa mnnicates with it at the top through a restricted opening, B u ye .... wishing to purchase anl article not advertised 
ing tbe metallic portions of grannlated or pulverized there bemg means of supplying air to tbe primary cham- in our columns wlIl be furmshed with addresses of 
pulp as it is forced by water over the concentrator bed. ber at the restricted opening. Tbe furnace is designed houses manufacturing or carrying the same. 
A bed of insulating material is placed over a pair of in· to insure complete combustion and utilize the fuel to the 

Spccial \V ri ll e n  . .. ... . ... Il H tion on matters of 
personal rather than general interest cannot be 

elined metal tables, and rows:of metallic pins extend from best advantage. expected witbout remuneration. 
the metal bed through tbe bed of insulating material, Sci e n t i fi c  A. ' " C r i C H I  S " ,' p l c m e n t  .. referred 

h'l I tr t h I ted t th B G "  H H C I ' C  I to may be had at the office. Prtce 10 cents each. w I e an e ec o-magne as one po e connec 0 e OILER . - eorg" . ersey, I ton, Rook .. referred to promptly supplied on receipt of 
metal bed plate of one table and the other pole to the N. J. This boiler and its casing are made in sections price. 
metal bed plate of tbe other table. One table of a pair wbich may be assembled to form a boiler of any size by lU i n e rah .  sent wr examination should be distinctly 
may be in concentrating operation whilc the other is be- using a greater or smaller number of sections, and is de-

marked or labeled. 
ing washed to clear it of concentrates. signed to afford simple and efficient means for heating 

buildings by hot water or steam. The boiler is formed of 
C ONDENSING LEAD FUMES.-Oli Yer R. one or more series of hollow oblong metal loops con­

Moffet, Joplin, Mo. To readily Ct ndensc and collect the nected at the ends and connected with steam or water 
nluable particles in the fumes arising from the lead distributing pipes, and the sectional inclosing case has a 
smelting process, this invention provides an apparatus grate, ash pit, smoke bonnet, perforated baffie plllte, and 
cmr prising a mixing chamber connected with the smelt- a draught chamber. 

-----------------------------
(6743) S. A. E. asks h o w  to mount 

drawings o n  linen. A. The linen o r  calico i s  first 
stretched by tacking it tightly on a frame or stretcher. 
It is then tboroughly coated with strong size, and left 
until nearly dry. The sheet of paper to be · mounted re­
quires to be well covered with paste; this will be best if 
done twice, leaving the first coat about ten minutes to 

THREAD CABINET. -William K. Shelton soak into the paper. After applying the second coat, 
place the paper on the linen and dab it all over with a 
clean cloth. Cut off when thoroughly dry. 

(6744) A. J. H. asks : 1 .  I f  you have a 

lines and make such It dynamo 8. is shown in our Sup-
PLEMENT, No. 600. 2. Why will not the above motor 
operate as a dynamo, especially if the field is excited by a 
battery ? A. It has too long and thin a core; it will 
generate current if you use it as described in your qucs­
tion. 3. How many amperes of curreut will a Daniell's 
cell generate, the porous cnp of which is a common drain 
tile (with one end stopped), the copper and copper sul­
pbate solution being in this, and surrounded to full 
height by the zinc and solution of salt ? A. About % 
ampere through a low external resistance: 4. How many 
volts is the Edison-Lalande battery ? A. 0·5 to 0'75 volt. 
5. How long should a cbromic acid porous cup battery 
operate with one charge ? A. It depends on bow much 
current is taken from it. 6. Is the energy of the battery 
wasted when the circuit is left open for a month or two ? 
A. Yes. Tbe zincs are rapidly attacked, the solution 
thus becoming spoiled. 7. How many square iucbes of 
zinc must be exposed in the above battery to produce one 
ampere of current ? A. Three or four square inches. 8. 
How can silver be removed from old plated ware ? A. 
By dipping in a mixture of a little strong nitric acid and 
strong sulphuric acid for articles of brass, copper, or Ger­
man silver. For zinc, iron, tin, lead, Britannia metal or 
pewter, use a 10 per cent �olution of potassium cyanide 
and make the article tbe anode, with a platinum, copper, 
or brass cathode. Both processes require watching, es­
pecially tbe first. 9. Will you please give directions for 
making an inexpensive compound for coating wooden 
battery cells, to render them add proof ? A. Melt to­
gether 4 parts resin, 1 part gutta percha and a little 
boiled oil. Apply hot, using a hot iron to work it into 
the corners and cracks. 

(6747) A. J. C. asks h o w  to lace belts. 
k A correspondent in tbe SCIENTIFIC AMERICAN says : 
I send you a sample of belt lacing which I am nsing 
in my factory. It Is far superior to any other way of 
lacing. It rnns smoother on small pulJeys, as It bends to 

ing furnace and with au ordinary coal burning furnace, a 
fan drawing tbe mixed fumes from the mixing chamber 
to a settling chamber, where a strainer is movably held, 
each of the strainers being made of a perforated sheep­
skin, with the wool facing the inlct of the chamber. Tbe 
occasional shakin� of the strainers causes the solid mat­
ter adhering to the wool to drop into hoppers. 

Mechanical. 

and Perry II. Stewart, Hopkins, Mo. Tbis is a revolu· 
ble polygonal cabinet with several main compartments 
adapted to display a number· of shades of the same color 
of silk or thread, the cabinet also baving a central and 
commodious storage compartment in which to keep sur-

I plus stock. Novel distributing devices are also provided 
whereby a particular spool may be easily withdrawn 
from any cell in the cabinet or from any of its colnmns 
of spools. 

current of 100 volts and put a resistance of 100 ohms in fit them. To lace it, commence in middle or either side. 
this circuit, what would be the voltage of current after If in middle, divide the string into equal lengths ; if on 
passing through resistance, or in other words how many edge, same as sketch, by fastening one end and rnnning 
volts would the 100 ohms resistance reduce the 100 volts? across and back. You will readily see its advantages. I 
A. Voltage in the case named is treated not as something suggest it so others may be benefited. 
absolute, but as expressing a difference of potential. If WRENCH.-Lewis  P. D avidson, Den­

ver, Col.  This is a tool in whicb the movable jaw may be 
locked or released at any point in its travel on the shank 
by a slight movement of the thumb while the wrench is 
held in the hand. Tbe invention is particularly applica­
ble to that class of wrenches in wbich tbe handles are of 
two longitudinal parts between wbich the threaded shaft 
has a bearing. The wrench has but few parts, and is 
very simple, strong and inexpensive. 

100 volts were expended in producing a current through (6748) D. M. H. says :  Please let m e  
FOLDING LEG FOR FURNITURE. -Dan th e  100 ohm conductor, the potential difference between know through Notes and Queries how t o  make a mould 

STOVEPIPE TOOL. -Albert B. Claflin, 
Staplcs, Minn. For those who have to set up stoves and 
stovepipes, this invention affords a convenient tool for 
cutting the pipes and crimping their edges where neces­
sary to facilitate fitting their ends one witbin the other. 
At one end of tbe body or handle portion of the tool is a 
projecting knife, forming a novel and efficient pipe cut­
ter, while at the other end intermeshing crimping wheels 
are journaled in forked arms, the edges of the pipe being 
crimped by being passed between the wheels. 

E. Carter, Traverse City, Mich. Brackets secured to the the terminals being 100, the potential ' differcnce for in- to cast one-half sphere plaster fignres in. A. A good 
under face of a table or other article of fnrniture, ac- termedia!.e points would vary directly with tbe resistance gelatine mould may be made in tbe following manner : 
cording to this invention, have recesses in which are between them. Thus between either end and the center Soak the best white glue in cold water for 24 hours, then 
pivoted the legs, which carry clamping rods. adapted to . there would be a potential difference of 50 volts. 2. drain off all the water. Melt the soaked glue in a water 
draw the brackets together and lock the legs in position. Suppose you take a common telephone magneto and [' jacketed kettle, then pour the glue npon the object, tbe 
The construction Is especially adapted for benches, ta- change it into a dynamo by putting in a commutator, latter being incased in a lead or pasteboard box. Let it 
bles, cot beds, cbairs, etc. , the legs being readily held in take the fine wire off shuttle, now wbat number wire cool for 12 honrs, then separate the cast from the object. 
folded po�ition or position for support, and the locking would you advise to put on shuttle so as to g�t best If the object be a statuette, a thread should be attached 
device being simple and inexpensive. possible results and what size small lamp could you be to the back, and extended out of tbe mould at both ends, 

able to light with it ? A. For a small magneto we refer so that it may be used for cutting open the mould after 
DENTAL FORCEPS. -Sheldon A. Stien- you to our SUPPLEMENT, No. 161, and for a drum arma- it is cooled, to permit of taking out the statuette. A 

barger, Angusta, Ill. Pivoted to these forceps is a ful- ture for the same our SUPPLEMENT, No. 599. The wind· good material for a mould is made in thefoJlowing way : 
crum plate on which a rotary cam is mounted to turn to ing of a magneto must be calculated for voltage and am- Dissolve 20 parts of fine gelatine iu 100 parts of hot water, 
rock the forceps relatively to the fulcrum plate. .Tbe perage desired, for " best results " is too Indefinite. The and add ).2 part of tannin and the same amonnt of rock 
forceps are desi;:ned to facilitate drawing a tooth di- \ armature of the magneto you allude to is not of good candy. It is said that a mould made of gelatine or gille 
rectly out without moving it :aterally, rendering the type for your purpose. alone may be made more durable by pouring over it a so· 
wo�k less difficult for the dentist and less painful to tbe (6745) G. A D . asks : 1. What is the 

lution o f  bichrom�te of  potaeh i n water, 1 part o� bic�ro. 
patient. mate to 10 parts of water, and afterward exposing It to 

smallest number of hydro-electric batteries of say 1 volt sunlight. Most objects require oiling slightly before 
each that will cause a spark to pass over an air gap in a being covered with glue or gelatine. Hox HINGE. - Charles L. Fei nberg', 

Acricultural. Brooklyn, N. Y. This is an inexpensive and durable 

PLow.-Melvin M. M ullins Monticello 
hinge, parti�ularly adapted to mo�nting tbe lids of cigar 

. . . . '  , and other light boxes, and the hmge may be applied MISS. Tbls IS a shovel plow, deSigned for use wherever 'th t th f 'l It · ts f a turtling plow is ordinarily employed, and has a de- W,I ou e use 0 nal s.or screws. . CO�SIS 0 two 

ta h bl . t fitted t th . f th I th t tb I pIVotally connected sections, one of which IS applied to c a e pom so 0 e Wing 0 e p ow a e th b b . h' . ti I 'f fte two will be virtually integral. Means are also provided . e . ox y pmc mg � proJec on n POSI IOn ? r pass-

whereby the wing and point may be adjusted to or from mg It through a slot m .th� box, the other sectIOn baving 

the ground, so tbat as the point wears out it may be car- a� �g�.:ent so that It IS adapted to embrace one edge 

ried downward and held in its adjusted position, ena- 0 t e l . 

bling a point to be uiled until it is practically worn away, 
the wing and other portions of the plow being intact. A 
gnided adjustment of the handles connected with the 
plow beam is also provided for. 

Design ... 

C UFF H OLDER. -Lou i s  P. Kleiderer, 
Henderson. Ky. In this design the body of the cuff 
holder has parallel wavy lines, at one end of which are 

llIiscel J a n e o u 8. loops presenting a leaf-like figure, while at the opposite 
end is a large central loop with eyes at the Eides. 

A DDING MACHINE. -George W. DUd- , 
ley, Charleston, West Va. In tbis machine tbe addition GAME BOARD. - Vol ney K. C o ffi ll, 
lI\ay be quickly effected in the column of any denomina- Brooklyn, N. Y. Tbis board has disk-like fignres 
tion without reference to the usnal order of progression I printed about centrally on its four straight edges, while 
of units to tens, tens to hundreds, etc.,  the addition be- in the center of the board is a salient point surrounded 
ing performed by beginning at the left hand column or by four groups of salient points, those of one set differ­
one of the middle columns of figures as well as if begun ing in color from those of the .,ther �ets. 

conductor, said air gap being one twenty-fifth of an inch 
wide, and the spark to play continllously (or as near to (6749) A S ubscri ber writes : I wish to 
tbat as possible) between the two ends of the conductor ? build an air motor to run small electric light plant. 1 .  
A .  For sparking distance between ball electrodes the Hflw large a storage battery i s  necessary for 6 incande.· 
usual allowance is 10,000 volts for one-tenth inch. You cent lights ? A. A typical cell gives 35 amperes at 2 
will have to use a spark coil, as the battery on the above I volts. By using 20 volt lamps you can get on with ten 
basis would be too large. 2. If same air gap were in a , such cclls and have still an excess. Allow 20 volts and 
Geissler tube when it is at its best conducting conditiop ,  i .2'40 amperes per lamp. 2. How large a dynamo for same ? 
how many of the same cells would be required to cause I A. See our SUPPLEMENT, No. 600, for full description .  
said spark t'l pass ? A.  It depends o n  the size o f  the Geiss· I' 

3. A bout h o w  large a wheel?  Winds here in mountains 
ler tu be. A small one would show a one twenty.fifth are strong. A. A one horse power wbeel would be ample. 
inch spark. 3. How can J causc carbon (which has been I 4. Will kerosene at 80 cents per gallon be economical 
made by carbonizing sugar) to dissolve in molten iron or I or not ? A. If YOIl can �andle �he plant,. it might be eco­
silver. As soon as I put the carbon in the molten metal it nOlmcnl ; the chance of ItS provmg so WIll be greater as 
rises to the top and burns away there, before it can be 

I 
its size is gre

. 

ater. For size given. the pe

. 

rsonal attention 
mixed enough to allow any of the carbon to dissolve in required wOllld militate against it. 
the molten meu.'1 .  A.  Try graphite or. electric light (6750) 1. W. T. write8 : I am maki ng a 
carbons.. You WIll no� suc�eed m dlssolvm.g more t.han coil for demagnetizing watches, using a 120 volt .,lternat. 
a trace, If that much, �n silver. If you . WIll have I�on l ing currcnt. and would like to know the size and amount 
cast very hot .n an tron mould, the piece cast being of wirc for same. A. Use three or four ponnds No. 20 
very tbin, it will retaiu ..  dissolvcd " or combined carbon. wire Wind around a core of the section suited for the 4. What is the greatest pressure we can exert on any sub- larg��t size watch. There is no harm in giving plenty 
stance, in pounds per square inch, and by what means of room. 
that are available in practical application ? A. It de­
pends on the power of the press;-there is no limit as­
signable. The hydranlic press is usually available. 5. 

(6751) L. W .  G. Sfly� : Would you kindly 
at thc right hand. The machine has numbered rotating 
disks for the units, tens, hundreds, etc .. each moving its 
neighbor of higher denomination at every tenth space, 
the disk. being operated by levers and keys, and there 
being an internal sliding adjusting device by which all 

NOTE.-Copies of any of the above patents will be I Please name a substance or two which I can practically 
furnished by Munn & Co., for 25 cents each. Please introdllce in a Geissler tube, to absorb thel oxygen, so 
send name of the patentee, title of invention, and date that, when I have exhausted the tube of air and the ab­
of this paper. I sorbent bas got tbrough absorbing the oxygen, there wiIl 

give me a recipe for coloring incandescent lamps red and 
blue that will not crack or blister? A. 1. Prepare the 
glass by thorollghly washing in soap and water and dry­
ing. Then dip in bath made by beating up the whites of 
two eggs in 1).2 pound or pint of water and filtcring. aud 
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hang up to dry. Dissolve the aniline color in photo. 
grapher's commou collodion. 2. Red or blue aniline will 
form clear solutions, while the greeu solution will require 
filtering. 3. Yellow aniline forms a handsome color, but 
the surface of the glass presents a frosted appearance 
after the applicatiOli. 4 Violet and purple colors may he 
obtained by combining red and blue in dIfferent quanti· 
ties. When the solution is ready, dip the prepared glass 
bulbs therein, hang up to dry, and finally pass a current 
through the bulb for half an hour, that the heat thus 
generated may harden the coating of the collodion. or 
place iu a current of air. 5. The preparation can easilV 
be removed with alcohol or sulphuric ether. but is not 
affected by water. Experience has shown that the hest 
results are obtained by not using too much aniline. 
Make the color light rather than deep. and apply two or 
three coats. 

(6752) N. S. C. flays : C an you send me 
a recipe for a tonic whleh will cause a growth of hair on 
the head or face Y A. Salicylic Hair Tonic : 

Salicylic acid . . . . . . . . . . . . . . . . . . . . . . . . 50 grn. 
Borax . .  . . • .  . . . . . . • . . . .  . . . . . . . . . . .  � drm. 
Tincture of cantharides . . . . . . . • • • . . . .  1� ft. oz. 
Bay rum . . . • • • • • • . • • . . . . . . • • • . • • • • •  6 ft. oz. 
Rose water . . . . . . . . . . . . • . • .  _ . . . . . . . . • . 6 ft. oz. 
Boiling water-enough to make _ . . . . .  1S ft. oz. 

(6753) L. A. M. asks how t.o mix li me to 
whitewash brick walls, inside and outside walls. so that 
the lime will adhere. A. A goOd durable whitewash is 
made as follows : Take � bushel of freshly burnt lime. 
slake it with boiling water; cover it during the process. 
to keep in the steam. Strain the liquid through a fine sieve, 
and add to it 7 lb. of salt previously well dissolved in 
warm water; 3 lb. of ground rice boiled to a thin paste and 
stirred in boiling hot; � lb. of powdered Spanish whit­
ing: l ib. of clean glue, which has heen previously dis· 
solved by soaking it well. and then hangmg It over a 
slow lire in a small kettle, within a large one filled with 
water. • Add 5 gall. of hot water to the mixture. stir it 
well, and let it stand a few dsys covered from dirt. It 
must be put on quite hot. For this purpose it can he 
kept in a kettle on a portable furnace. About 1 pt. of 
this mixture will cover a square yard. 

(6754) E. L. F. asks, How fast will a one 
half horse power steam engine rnn a 12 foot boat and 
what size propeller will be needed ? A. A � horse 
power enl(ine should give a speed 6 to 7 miles in a 12 
foot boat with good lines, with a 12 inch propeller. 

(6755) D. D. asks for the size of boiler 
to work slide valve engine 1� Inch stroke, 1 inch bore, 
for 1� hours at 50 pounds pressure. A. You will require 
a boiler rated at Mi horse power. or having 6 square feet 
of heating surface. See SCIENTIFIO AlImRIOAN SUP­
PLEMENT, No. 702, for illustrations of small safe boilers. 
10 cents mailed; 

(6756) J. A. H. asks : Can you give me 
the proportions of wooden patterns to make the follow· 
ing sizes of cast iron dumb bells : 25 lb., 50 lb. and 100 
lb. ? A. Make an accurate drawing of a longitudinal sec· 
tion of the dumb hell of the pattern that you desire to 
make, and as _ the size as your judgment will allow. 
then compute the contents in cubic Inches and multiply 
by 0·24 for pounds in the casting. 

(6757) J. P. asks : 1. How can I m ume 
the exhaust of my gas engine so it will not make so 
much noise? I use the engine to run my buggy. A. 
You can make the exhaust nearly silent by connecting 
with an iron box or cylinder of three or four gallons ca­
pacity, with several disphragms of � inch mesh wire 
cloth. 2. What causes the sharp snapping l!Ound in 
gas engine cylinders which occurs every little while ? A. 
The sharp snap is probably due to a miss fire, by which 
the second charge becomes stronger and makes a heavier 
explosion, making the engine jump. S. What is JIleant 
by "machine sparking " ? You used this term III speak· 
ing of the Benz motocycle. A. The term sparking pro­
bably refers to the electric spark used for igniting the 
explosive mixture. 

TO INVENTORS. 

An experience of nearly fifty years. and the preparation 
Of more than one bundred thousand applications for pa­
tents at bome and abroad, enable u. to understand tbe 
Is ws and practice on both continents, and to possess un-­equaled facilities for procuring patents everywhere. A 
synop.is of tbe patent laws of tbe United States and all 
foreign countries may be bad on application, and persons contemplating tbe securing of patents, either at bome or 
abroad. are lDvited to wrIte to this office for price., 
whicb are low. In accordance with tbe tllDe. and our ex­
tensive facilities for conducting the business. AddreBB 
MUNN &: CO., office SCIENTIFIC AMERIOAN, 361 Broad­
way. New York. 

INDEX OF INVENTIONS 
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Air 
N�g�����.

i
�� . . ��� . . ������ . .  ���������: . �: _ � •. 555,178 Alarm. See Fire and burglar alarm. Tbermostat-

actuated alarm . 

!�i=��'::i,.'3���'p!r��:I� : : : : : : : : : : : : : : : : : : : : : : : : : �� 
!�����:l��: :I:��I�·I.I��riiiIi · : : : : : : : : : : : : : : : :: �:lM Arltbmetlcal apparatus. E. E. Mats.on . . . . . . . . . . . . 555;218 Armature windinu, W. H. Knight . . . . . . . . . . . . . . . . . .  500,216 Axle box. cw: .... A. D. Richmond . . . . . . . . . . . . . . . . .  _ . . • .  l!!!I1,184 Badge. B. S. w b itebead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 555;1117 
Bank. savin�s, H. H. Norrinl{ton . . . . . . . . . . . . . . . . • . . .  555,111 Bankers, etc., financial instrument for use of, C. W. &: W. L. Walters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  555,230 
Battery. See Primary battery. Bearinl{. rock sbaft, J. G. Stnckstede . . . . • • • • . . . . • . .  

Bed, folding, J .  D.  Ennes . . . • . . . . . . . • . . . • . . . • . . . . . . . .  

::�d{��d�':.�ttiacror�l�s�er:: : : : : : : : : : : : : : : : : : : : : :  Bell, door
l 
W. H. Fauber _ _  . . . . • • . . . • . • • . . . . . . . • • . . . . • 

Relt coup ingi. H. S. Arntfleld . . . . . . . . . . . • . . . . . . . . • • •  

:l���l: ��l�n::,��·b�nfsZ.�f�'l!". 'ii:lienbecii::::: 
Bicycle gearing, S. A. Wblte . . . . . . . . . . . . . . . . . . . . . . .  . Blcb��I������ . �. ��� ���������'. ��������. � 555.100 Bicycle lamp bolder, F. Rblnd . . . . . . . . . . • • . . . . . . . . • •  §lili;1SS 
I:��l: !���o�t;�S�i�;,�i:.����::::. ::::::::::::: = 

J ( itut if i ,  �lUtri,au. 
Blacking box. J. Stevenson . . • • • . . • . • • • . . • • • • . . . . . . • • 555,410 Harvester, eorn, W. W, Smith . . . . .  _ . • . • . . . . . • • . • • • . 
Blind stop, C. W. Kall . . . • . • • • • • . • • • • • • . • • . . • . . . . . • . . .  600,169 Harvester, cotton. C. W. Ed"ar . . . . . . . . . • . . • • • • . . • . .  

I�����: �: Ii. �:�9.ii::::::::::::::::::::::::::::.:: : �r!l »:�::�r� ��tgb'tn�·e�v����51.'I: ·GrlDim8ii·:::: Bottles, cap to prevent refilling, J. J. Wal.h . . . . . . 656,348 Hat pin. O. J. Jones - - . - . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  
:��t��f�rac..:'�li�V�.s!l���A: ·:Llsk· : : : : .- .- : : : .- : �� !:!t!�� '1:�\f::riJ h��f'e��y iioi watei-·iieaie;: 
Box. See Axle box. Blacking box. Grain box. Steam heater. Water beater. 
Bra���P���I�::ry:ge brake. He'f�'1o:��������� . ���� .���:'. �.������� �.��: .�: 555,451 
Brick repressing macbine. W. W. Wallace . . . . . . . . . 555,348 Heddle rod tigbtener, F. A. Garnsey . . . . . . . . • . • . . . .  555,086 
���".!'.:��ra�r�iI�l���:{z.- : : : : : : : : : : : : : : : : : : : : .- : : :  �� II::l ����e��1j,1�:.·�i£-e�t�b:iiioti"::::.:·::.:·: �� 
Bubble pipe. soap. B. S. Tbaln . . • • . . . . . . . . . . . . . . .  , . .  555,411 Heel trimming machine. C. W. GlIdden . .  .- . . . . . . . . .  656,240 
Bnckle, A. M. Zlelrler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 555,2'17 HOifs. apparatus for �atbering. elevating. and 
Bur�:�or

S�:rn�.
aporator burner. Gas burner. HOO��wg:rtdg:;':':e?neh����· · · · · · · · · · · · · · · · · · · ·  . . • .  555,233 Burner. B. S. Dunn . . . . • • • • • • • . . • . . • . . . . . . . . . . . . . • . 555,1n! H°'A.�a�t

.
�� . .  ��� . . ������� . .  �������: . •  :: 5li§,856 8:lF=�a�.J'�p�.:at'::'':J.��� Iar���n& 555.386 H h A H Car I

I 
555 361 

Herz . . . . . . • . . . . . . . . . . • . • • . . . • • • • • • • . . . . • . • • • . . . • . • . .  555,100 H�r':�t��e8.ter J. J?siie,u.iook: : : : : : : : : : : : : : � : : :  �46'1 Can. See 011 can. Hub boring macbine, C. E. Life ,  . . _ . . . . . . . . . . . . . • . .  555.253 Can opener. F. E. Garner. . . . • . . . . • • • • . • • • • • • . • • . • • . •  lndlcator. See ElectrIC vlsua Indicator Street 
g:::ec:,y�u::.g�t:=P�d:v����: T: ·Baliey : : : : : :  indicator. WeldIng Indicator. 
Cane lift trippinl{ attacbment, A. A. Morrow. . . . . . f���.:.c,!��i��s������fn:�.:��':;I:e :·B�'lnrc:.�·: �� 
Capstan, C. A. Potter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lrg�:�= �:fe�'l.·lt:nc���::: .::.::.:.::.:.:: •. ::.:.: •• : 

•

. :.: �m 8::: ����o�a� :�l::r 'If..l.. :&��r. .:::::.: :.::.: .::.: Jack. See Lifting jack. 
Car coupling, J. W. Colbert. . . . . . . . . . . . . . . . . . . . . . . . . .  , Jewel settinl{ maclilne, G. E. Hunter . • • • • • • • • • • . • . .  555.447 
Car couplinl{, D. Collen . . . . • • • • . . . • . . • • • • • • • • • • • • • • . . .  li55; Joint. See Lock joint. 
Car coupling, J. Davis . . • • . • • • . • • • . • • • • • • . . . . . • • • . • . . . 555 Journal bearinll, J. P. McGRlTY . . . . . . . . . • . • • • • . • . . . •• 555,100 

8::: ��gH=: tOb<ii::!ltiioois:: : :::::::::::::::: :.: 555, f��e. S���Mn�!�j,le knife. 
g::: f�:g���'!ll1ir::��i-i.ck::::::::::::::: .::::::::: 

Knife milling machine. table. C. E. Roberts . . . . . . •  555,120 
Car fender, U. Dietz. . • • .  • • • • • • • • . • • • • • • • • • • . . . • • • . . . •  KnW��a.:r::���� . .  �������.� . .  �����: . . �: • .  � •• 

� �:��:: I: �.Fl!!'i.;rtY::: ::::: :::: ::::::::::: : ::: t"J?.�
r
#l�m.�.;o::������::::: ::::::::::::::.:: : 

8::: �:��:: rA�
e
���::::::::::::::::::::::::: : :::: : I:::� �::;' '!!:trc��:e�l�c s��1�urowdii8: : : : : : :  

Car fender. C .  M. Pratt. . . . . . . . . . . . . . . . .  . . . • • • . • • • • • . •  Lamp .bade. Walsh &: WillIamson . . . . . . . . . . . . . . . • • 

Car fender, A. Steiert _ _  . . . . . . . . • • • • • • • • • • • • • • • . . . . . .  Lamps. banger board for arc. A. J. Oebring . . . . • . . .  

8::: fi';l.�rf.gS!�;:rltus"!el��r���W: ·Biddie: : : : : : : : �:::l��'n�w.kC�e:j�.::.���.���.� •
. 

�.���: : : : : : : : : 
Car signal. E. Nelson. . . . . .  . • . . . . . . . . . . . . . . . . •  . . . . .  . . . •  Lantern banl{er, sillnal. E. B. Knowle •. . . . . . . . . . . . .  
Car, sleeplng. E. E. Castle. . . . . . . . . . . . . . . . . . . . . . . . . . .. Latcb . H. B. Worsey . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  

Cars, device Ior preventing motion on, A. E. Flat· Lead by electrolllsls, manufacturing wblte, 
c...i:c�eCirici iii.;iorfiir ·8ireet:ii:·ii: Neer: : : : .- .- : .- �= Lev!I��Tn���s

a
�!�C:L:ii8i-iier: : . : : : : : : : : : : : : : : :  

car:h!!!�����ei\1n:��� .��� • .  ������ . . ��.�� 656,440 �i�= J��: �: U: �t:iiti: : : : : : : : : : : : : : : : : : : : : : : :  
Cardtng enJl\ne, J .  T. Meats . . . . . . . . . . . . . .  - . . . . . . . . . • •  555,324 Line fastener, J. Scbwarzmann_ . . . . . . . . . . . • . • • . • . . •• 

Carf�� ��:= �l�: ::�=�.� .��� . . �������� 555,329 
Liquid dispensing apparatus. W. M. Fowler . . . . • . . 

Carpet stretcher, C. A. (''hamberlaln . . . . . . . . . . . . • . .  555;362 1::,��dSS:"ID':y�Y� f��.fylP:b�cr.· '�a:g.iiOii Carriage brake. cblld'., Mackenzie &: Hollings- lock. Seal lock. 
ca..r��e·i.;;.dinii impietiieiit; c: F: 'Feiiowii:: . .  :: .- :  �� t::�: J: :·J.�I!;'ver:: : ·. :::::::::::::::::::::::::::: :: �� 
8:� �������13�:�::-J��?::�: . �.��: : : : : : : : : :  555 • ��:·j�in��\'? 'F: A:8cii;eci.·:::. :.::::::. :::. :.::: .::.: .. :: �� 
8:t �:�:�';;.-"1��icaior: J: p: ·cieai·. ·.·. �·.:·.·:. ·.·.·.: 55 LU\1�:���� . .  ����.����. ���� .���: .�: .�: 555,176 

8::��:'f,�1\�
r
����'I?J�:ty � •. ��������: .- : : : .- : : : :  �����. i�;,t.!:.��k · eiecirtcai; · vOii · Heiner.: 555;216 Ceiling, W. Hurd . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . .  _ . . .  . • .  Alteneck &: Gorges . . . . . . . . . . . . . . . . . . • • . . . • • . • . • • . • 555,286 Cement fiRlZs or artlflctal stone, apparatus for Mechanical movement • .E. F • .Edgar . . . • . • • • • • • • • • . •  555,231; 

cen'r��g:rl10��:���0!.d · oiiier ·vessei,j; if: ·ii: 555,345 tiliVJt�·��':.'!: lY: P.·ft��W��·.·.· . . :: .. :: ... : :.:.: �'.:'. :.:.: =:� 
cbe�i::i.·i .. ooii;H: ·F·:iii.riwiiii.·:.·.:::·:.� -:.:::·.:·.:·.: 1I1J���s�������:.���

0
��

t
.
l
� ����� •. . ?I!���.� .�.� 656,116 Chtmney oollar or protector, E. Hensbaw. . . . .  • • . • •  Motor. See Alternating motor. Electrio motor. 

Chimney ventilator or cowl. J. Jedlicka, Sr. . . . . . . . Railway motor. 
�:.N::'\�A��.��:::::: : : : : : : : : : : : : : : : : : : : : :  Mns

���Cb
l
���.���.��: . ������!�.�I: . . �: . . �: . .  �: 

Cil{arette. macblne, E. Georgil . . . . . . . . . . . . . . . . . . . . . .  Mustache guard. Wernmann &: Weber . . . . . . . • . . . . •  

8/f::U: ::CJ�:��i���'l!�B::O����: : : : : : : : : :  ::���fe 'f=�;;a£i:����·F:Keailiiir:: : .• : :  : .. : : : : Cigarettes. metbod of and apparatus for manu- Nut lock, G. W. Packer . . . . . . . . . . . . . . . . . . . .  _ . . • . . . . . .  

Cie�so;t���y��.� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �all 8�.,:.s::s1�;{r:.���: .�:. �:. �����: : : : : : : : : : : ::: : :  
g�� �i�Lg,'W:Fiscibiir:::::::::::::::::::::::::::· B 8�:�B���0��1��':-k�r�����::::::::::::::::::.: 
Ciock, secondary electric, F. L. G!'!(fory . . . . . . . .... .  555,000 Padlock, J. Rocbe . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . Clock striking mechanism. G, M. BUger . • • • • • • • . • • .  1i55;200 Palnt, T. Mott . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . • 

Coal sep&'ator, J. R. Ricbardson • . . • . . . • . . • . • • • • • • . .  555;186 Paint. composition for removtng, C. S. Balley . . . . • 

Coal tipple. T. B. De Armit . . . . . . . . . . • • • • • • . • • • . . . . • .  566,365 Paper box sanding macblne. H. Mott . . . . . . . . . . . . .  . 

Cock, stop and ... aste. F. A. Radclilfe • • • • . . . • • . . . . . .  l!!!I1,123 Paper feedlnl{ machine, �'. Van Bentb nysen • • . . . .  
8gn:, W;rs!· C�?'::�presooii: : : : : . : : : : : : : : : : : : :  �:� �:��\r.'k�;'��':'Ja:'. �����:::::::::::::::::::::: : 
Composition of matter. E. C. Brice . . . . . . . . . .555,205, 555,425 Permntatlon lock, W. S. Cbedister . . . . . . . • • • • . • • • . • 

Condenser and lint cotton conveyer, storage. J. Permutation lock, J. Rocbe . . . . . . . . . . . . . . . • • • • . • • . • •  
S. Tennison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • •  555,189 Petrolenm motor, F. Henricd-Schweizer . . . . . . . . .  . 

Conveying apwratu� J. G. Delaney . . . . . . . • . • • • • .•• 555,080 Pbot0f.rapbic retoucber. D. M. Harsbman . . . . . . . •  

8�¥le�
0
��. Halt: . . .  ��I.�

r
: : : : : : : : : : : : : : : :  ::: : ::: : : : :  �m �l��r��rein'tr.:r ���: ·baiii·for: ·0: ·sciitiiiii: : : :  

CoupUng. See Belt conpltng. car coupling. Pin. See Hat leln. C0"Jlllng. J. J. Ricketts . . . . . . . • . . . • . . . • . . • • • • • • . • • • • •  r Pjneap� Iml e, M. F. Postley . . . . . . . . . . . . . . . . . .  : . . .  555,398 
��l:in':rg�htn�·:��ideii: : : : : : : : : : : : : : : : : : .: l!!!I1,� PJP�ipe. Bubble Pipe •

. 

Be�d pipe. SpraYlng 
Crosshead, G. A. Anderson . . . . . . • . . • • • • • • • . • • • • • • • • .  1ilili; 286  Pipe connection, automatic, H .  Reed • . • • • • • • • • • • . • 555,333 
Cultivator. B. H. Hick . . . .  _ . . . . . . . • • • • • • • • •  � • • . . . . • . •• 555:163 Pipe c overings, apparatus for making steam, J. 
Cutter. See Revolvtnl{ ilntter. M. Bolton . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . • . . • . . . .  

B::�I���f:���':E���°1:1.f��·lam��::::: =:m ��'i.�:�: �:�eNt·b�O!�rii:j:·Kayiiir:::::::::::::::: 
Desk snpPQrt. F. W. Tobey . . . . . . . . . . . . . . . • • • • • . . . .  555;293 Pliers, cuttinl{, C. Morril! . .  . . . . . . . . . . . . . . . . . • . . . . . . . .  
Die. See Press die. Screw cutting die. Plow attacbment. S. D. McMillan . • • • . . . . • • • • . . . . • . . DigJ{er. Se'! Potato dilll{er. Plo .... rotary. L. D. Rall.back . . . . . . . . . . . • • • . . . . . • . .  Doucbe. nasal. M.  G .  Melvin . . . . . . . • . • . • • . • • • • • . • • • . .  555,1Il'l Pneumatic dispatcb tnbe. W .  G. Collin •. . . . . . . . . . . • 
R:=::I�F.t?tr�lt':i;all�il!?��·::::::::.·::·.·.·.·::: �m �:�::U� ;:�!�w.

r 
tf.

n
&'�1::: .�: �n.���::.5ii5:ili1: 

g�iU::�p=';!�-&r. L. Fifield . . . • . . . . . . . . . . . • . . . .  555,442 ��::�: ��::��e��r ?o'a!�iieiiD;,r·:::::::::::.: : 
DrIlling macblne. reclprocatlnlr, A. E.  W. Mel.s- Potato dll<l{er, W. E. Leidll{er . . . . . . . . . . • . . . . . . . . . . . •  
Dryn:rlii;:A: ·T.· Beiiits.·:::::::::::::::.·::::::::::::::: �� ���g�a,:;���,:rf�::'I�'i%�cs��ooveri.;ji, · wi;':: 
Dye and making same. re� Berntbsen &: Julius . . .  555,359 wall & Frank . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  5511,463 
El

e
r.�:��:����: ����. �� . . ���. �.����!�: �: 555,4.03 �::. d���:;:g�{l.rH.

s& W. J. Clark . . . . . . . . . .  _ . . . . 555,363 Electrtc distribution .ystem, E. C. Myrick . . . . . . . . .  555;326 PrImary battery. W. A. Crowdu •. . . . . . • • • . . .  555,303, 555,8(K Electric distribntlon s:!"stem. regulating, J. Burke 555,301 Printinl{ macbin'ii rotary, J. Michaud . . . . . . . . . . . . . .  �460 
�::��� ft::'\T�j/.y�i':'�:l.· TrlPpe::. ::::::::::: �� g�';,�r.'lt�l{� �:s:el���::r'l!.3�'I.·� i.���::  555,�gg 
Electric macbines and motors, brusbfor dynamo, Pump, Grosse &; Walther . . . . . . • . • • • . . . . . . . . . • . . . . . . .  556,214 

Ele:iri� in���w:rfii.;iD;.iin: : : : : : : : : : : : : :  : : : :  : : : : : : :  �m ��:::g: �r.Pe: �.oa���tiii : : :  . : : : : : : : : : : : : : : : : : : : : : : : : �:� Ele
:;!�r:'�����. ���� . �� . ��t��� . ���: .� •. .  �: 555,291 �ui'��,

f
Z }'l:fs����: .�: .���.i�: ?::.?: .�.��: : :. �= 

1l1:gmg �:::fY�I:'t:: 8= ciiapmiii':.::: -.: .. : ��� �cle�:�l,lrl r!�lf:�.��.��. . .  • • • . . . . • • • . . ••. . 555,454 

1l1:�:��� ����gll:: :lil�iJ�nr.w· Warner: : : . : : : :  �� ::ll::;·b�ir!r �':.��r: "j: A: "WeJiej.·:::::::::::::: : �� 
��I=��"l� f��:so�'- .�: .����������:::::. :::: �gj ::1I::�' cc;:,��i'::::l���'3nc& ��I��.::: .. :: . . :::: =:� En�':.'ii

ln
�e Carding engIne. Gas engine. Steam ll:ll::�,:�t::'li:. �.Io;�lg�::::::::::::::::::.: :  �� 

Evaporl/otor burner or stove. Z. Davl.. . .  . . . . . .  . . . . .  Railway purpo.es, life-saving device for. W. H. 
��7a':!��: tt:.����.p.'fe:: ·Meyrowiiz .:::::::.: : : Ral�'!Gi.!\iriiai ·sysi"etii ' eleciri;'; ·j:irwi.ii::: :::::::: �Uf 
Fan. M. Bubln. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . Railway .witcb, C. H. Krauss . . . . . . . . . . . . . . . . • . . . . . .• 555.171 Fa

::a 
motor driven. S. O. Tuerk. . . . . . . . . .  . . . . . • • • • . . •  Railway Switch, W. Raymond . . . . . . . • . . . . . . . . . . . . . . .  555,182 

J:,.ce�
r
&�ff.,G'!;.:an�����: : : : : : : : : : : : : : : : : : : : : : : : :  

Ral�a'":.::;��: .��.������ . ���� .������. ���: fJb5.1ll6 
Fence macbine. spreader and t ... ister for, J. &: C. _ Rai lway veblcles, brake apparatns for. F. Cbapsal 555;075 
Fen��e:A: J: upIiaDi:::::::::::::::::::::::;:::: U Balt;��.:���.�� .������� . .  ����.� . ��� 

•

. �: . •  �: 555,217 
Fender. See Car fender. Rall ... ays, sectional condnctor for electrto. W. H. 
Fertilizer distributer and seed planter, F. Bate- Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . • . . . . .  555.470 

man . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . .  56(;,421 Railways. nnderllround conductor system for 
F11\t:8�n���������: . .  ?��� . .  ����.� . . ��?: .. . . �. 555,289 Ree"J'i.�;!�'E�·lo:���.�.I����: :::::: :::::: ::::::::: � 
Jll��ra��P�{.:!�r.I'tf�e:; •. !i�.J;':· ·ai: ::::::::::: =:� =�I\!l';jg �:r��8.�r':;fib . . . . . . . . . • . . • . . . • . . . • . .  555. 
t:l��er:.f�g�t:l�.�: i�"E�vf:::::::::: :::: : : : =:m m�:�l�, �i.;:�:.rii:TlioDi80ii :: :::::::::: : ::: : : : : : : P:: Fire extlngn sber. automatiC, E. Livingston . . . . . . 555.366 Rock drHlI A. Scheid . . . • . . . . . . . . . . . . . . • . . . . • . . . . . . . . .• �, 
ID:tW:�t����rl�r.;ctrt�\.:�:fu'i:ie·for iliiSii: 555,<& t'l��:s��

l
e�

e
¥::�::&v A!:r��ii::: :::::::: :::: : • 

tug powder In. R8tbbun &: Bebby . . . . . . . . . . . . . .  Scalfold, H .  McLoUJ{hlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  Flashligbt macb lne, C .  D .  Vernon . . . . . . . . . . . . . . . . . .  Scraper and carrier. road, J. A. Taylor . . . . . • • . • • . • 

���';fc�.\i�n�:��:.�·.��?�. : : : : : : : : : : : : : : ::: ��:.nCniiT��r:':{.s3�:� . . . . • . • • • • • • • . • • . • • . . .  Furnace, J .  Kritcb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Seal lock, B .  H .  T.V8on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fustians, etc . •  machine for cutting nap of. F. Seam for sewed articles, W. P. Gammons, Jr • • • • . • 

Alsina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . • • • • . . • • •  565,(16 Seam, welted. F. W. Merri�k . . . . . . . . . . . . . . . . . . . . . . .  . 

Game apparatus, S. W. Featberstone . • . . . • • • . . • . • .  555.213 Seed dellnter. cotton, J. J. ti'anllrner . . . . . . 555,309 to Game apparatus, J. F. Morris . . . • . . • • . • . . . . • . • • • • . . • • 555,2'.11 Separator. See Coal separator. Pneumatic sepa-
�:: g::::: �: ��

n
��t: : : : : : : : : : : : : : : : : : : : : : : : :  �m se-:I���acblne, hat, W. P. Gammons, Jr . . . . . . . . .  555.479 

g:: ��f.\�'I{�f.Fe���H'!������: .- : : : : : : : : : : : : : : : : : : :  �� �li:�:-=:�?t��:�t\1�s�·.�: .����:::: ·::::: : :  �� 
Gas. maklnl{ and consuminll, T. L. Willson . . . . . • . .  566,1ll6 "beet metal articles, makinl{ spott.ed, E. Putt-
GasilE�'i:.s�?M���J'n":':��n�. ��� . ?�I�. ��?�� 555.149 Sbi:II'��Wing ·Diaciiine:·F:CbRiioii.ij.: : : : : : :: : : : : : :  �� Gas, process of and apparatus for producing lllu- Shoes, .tay for ankle portion of. A. Po.ner . • • • . . .  555.326 mlnatlng, E. N. Dickerson . . . . . . . . . . . . . . . . . . . . . . • •  555,212 Sboulder brace and snspender., F. Tramblay . . . . . •  555,272 Gases, metallic vessel for compressed, A. W. Sideboard and exten.ion table, combination. E. Browne . . . . . . . . . . . . . . . . . . . . . . . • • • . • . . . . • • • • • • . . • . • •  555,300 Unger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . • • . . . . • • •  565,413 Gate. See End gate. Slftlnl{ and sorting fiour. meal, etc •• maohlne for. 
Gate, F. V. Burner . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . • • • • . .  555,427 D. R. Morrison . . . . . . . . . • . . . . • • • • • • . . . • • • • • • • • • • • • •  656,461 
aee:...r�������·�:nt�yd.:i�=aiiiig;"W:·K: 656,295 �i���nd

S
t���a:o�b't�6d J. Jobnston . • • • • • • • • • • • • •  656,485 

Freeman. . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . • • • • • • .  555.152 Skate sbarpener. A. D. Banker . . . . . . . . . . . . . . . . . . . .. .  655,289 
GlaBs. manufacture of wire. c. s. Weher . . . . • . . . . . .  655,,'161 Skirt. bic�cle, E. H. Cooper . . . . . . • • • • . • • • • • • • • • • • • • • .  565,211 

a�'t'a
s ��W-::�=�:xfr�1J'�'!:c:Artii;n: 656,164 ���'"!w';i�:�u�iatn.'-'�IruiKir::. : ::::::::::::::.: 55b.m &: Ellis . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . • .  555,463 Soldering machine. can, M. Jensen . . . . . . . . . . . . . . . .  . 

Grader, road, J. M. Holland . . . . • . . . . . . . . . . . . . . . . . . • .  1ili6;0115 Spark arrester. G. A. Anderson . . . . . . . . . . . . . . . . . . . .  H 

�'��W�frn'tt�·e�c::ciiine for; w: R: . .  Re8pe;;s: 565,127 ��:gl����r;oo:i.ff. 'g���. �:. ��: : : :  : : : : : : : : : : : : :  
Jr  . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . • • . . . . . . . . . . . _ . . .  Splnnln" and twi.tllllr macbtne, Meats &; Mason • •  

Grooving and seamlnll machine, C. L. Bldgway . . .  Spinning fibrous materials. apparatus for, N. 
g��s'.".?:J':

n
ft't��:nt"f?o�. <ir>��"&iry:: : : : : : : : : :  Spo��!':���r�ndraj,iiei· · i9.iie· "j:A:Traui:::::::::: � Harne, R. G. Arm.trong. . . . .  . • • .  • • • • . • • •  . • • . • • • . . .  . • •  Spraying PI!:!:, fiexlblei 1 H. Burck . . . . • • • • • • • • • • . . • l!!!I1,147 

II=:: gl� t."���tiiliS::::::::::::::::::::iiii6;i43; ���gMn;s"�{f�:e8:.�:.?I�::.:::::::::-::. :  =:MB 

1 57 
Starcblnl{ macblne, collar aud cd, M. COl\lll8 . . • • .  1Wi6,210 Steam engine, T. T. Prosser . . . . . . . .  , . . . . • • • • . . • • • • • • 555.465 Steam beater, antlfreezing. W. Parrett . • • • • • • . •  , . •  56(;,223 Stone, artlfictal. E, C. Brice . . . . . . . . . . . . . . . . . . . • • • • ••• 555;207 
Stone. brick, etc., man ufacture of artificial. E. C-Brice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206 Stove. folding, W. H. Enfield. . . . . . . . . . . . . . . . . . . . ... . 082 Stove. heating, B. F. Whelden . . •  , . . . . . . • • • • • • . . . . • .  Stove. beatinl{. J . Wilson . . . . . . . . . • • . . • . . • • • • • • • • • • . . 

Stovepipe tblmble, J. J. Schaab . . . . • . • . . . . . . . • . • . . . . Stove. vapor, T. Jobnson . . . . . . . . . . .  . • • . . . . . . . • . . . • . . . 45() Stoves. filter for gasoline. J. Hussey . . . . . . . . . . . . .. . .  555,t82 
Stoves. heating attacbment for gas or other, F. 

L. Rice . . . . . _ . . . . . . . . - '
_ . . . _ . . . . . . . . . . . . . . . . . . . • . . . .  555.466 

Straw stacker, J. B. Bartbolomew . • • • • . . . . . . . • • . . . .  655.066 
��:::���'m�:�o::·���g!' ... ley: : : : : : : : : : :-: : : : : : : : : : : : : : �� 
Street sweeper, H. L. Carpenter . . . . . • . . . . . . • • • • • . . .  555.413 
Stretcher :trame. Arb.w.ast & KeUer. . . . . . . . . . . . . . . .  555,2'18 
�:lr:Ji�v�I�Rwai ��c::.�erTroiIii;.· ·wbiiei 555,338 

switch . 
Switcb. H. S. Webster . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . 555,362 
�:gl:i �e:I�'i?:::"�1��ej. :J.�rt;:g:. ����: . . . . . . 556,105 
�:r .. ��a�:I�rr��a�; £: Ifg.!ro�I},:::::::::::::::: : =:ut Telepbone. M. Garl . . . . . . . . . . . . . . . . . . . . . . . .  _ . . _ . . . . . .  555;239 TelW'����.!:�������I.��: .���� .�����:. �:. � •. 555,ffl3 
Telepbone system. railway, W. H. Nixon . . . . . . . . . .  555.222 Telephone transmitter. A. Grabam . . . . . . . . . . .  -. . . . . . 555.lM 
Th

���o. 
a
8��:-&: ¥'�cle������ . .  ��� . . ���: 555,113 Tbeaters. circuit control\lng apparatus for scento. 

Oebring &: Tucker. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  555,11' 
Theaters. proscenium cnrtain for, Oehring ... �rucker . . . • • . • . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . • • • . •. 

Tbermometer, oven. G. E. Wilbur . . . . . . . . . • • . • • • • • .  Thermo.tat-aetuated alarm. F. B. Bigelow . . . • • • . . Tblll support, G. L. Bowman . . . . . . . • . • • . • • • . • • • • • . . .  Tire. bicycle. P .  J .  McLain . . . . . . . . . . . . • • . . . • • . . . . . . .  'l'ire valves. testing device for pneumatic, A .  M. -Sburtlelf • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . • . . 
Tires. devtce for puttlnlr on rnbber. A. W. Grant. Tool snpport, F.Hammer . . . . . . . . . . . . . • • • • • . . . . . . . . . .  Tootb cleaning Instrument. J. Weile . • . • . . . . • . . . • . •. Toy, J. F. Prentice . . . . • . . . . . . . . . .  _ _  . . • . . . . . . . . . . . . . • . 

��=�gg�t"�� l�'f.e�'!;.����� : : : : : : : : : : : : :: .• : Trap. See Animal trap. Trestle for plasterers, etc .• E. Spragne . . • . • • • . . . . . • 556.269 Trolley wheel swltcb. P. A .  Wl
I
liam8 . . . . . . . . . • . . . .  555,145 

'!'rongb. See Feed tronllb. Tube. See Pneumatic tube. Pneumatlo dI.patch 
tnbe. 
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p���r,,:,fI. 'm������ . . ��� 
Tng, shaft. J. P. grews . . . . . . . . . . . . . • . . • • • . • • • • • . . . • • .  

Turpentine box. G .  L Smith . . . . . . . . • • • • • • • . • • • • . . . . .  �'ypewrltlng macbine, B .  Granville . . • • . . . . . • • • . • • • . 

Typewriting mach ine, G. B. Webb . . . . . . . . • • . . • . . . . • Type ... riting machines, duplex ribbon mechanism 
val�':.'j: 1:: �:�!:'.;r: : : : : : : : : : : :  . . : : : : : : : : : : : : : : : : : : : :  ��. Valve, H. E. Hunt . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • . . . . .  555,377 Valve. engine cnt·olf, J. B. Pitcbford . . . . . . . . . . . . . . 555.397 

;:l�:'g�,"3c��eT�3e:o:.: ��':.e��: : : : : : : : : : : : : : :  �:� 
Valve motion for lias and petroleum engines. ec-

centric outlet. W. Seck . . . . . . . . . . . .  _ . . . . . . . . . . . • . .  

;:Er�:��:�':·c:rt��!l�':r: iirosnaii:: : : : : : : :  : .- : : 
Vebtcles. contact device for electrically propel-
ve:t�la�o�· til RI'i�c.rd�k· ·veiii.iiaior:· · · (,ii.iiDiiey 555,263 

ventilator. 
Ventilator, Conard &: Collins . . . . . , . . • • . . . • • . • • • . . . . .  555.431 
�e::�n�"Jllr-.!'�l�E�B:�.ii��.��::::::::::::::::: �;� 
Washing machine, E. W. &: A. W. Allen . . . . . . . . • . .  555,063 Wat�h�.�I.l.��. �� . �����i��.�����.���:.� •. �: 555,322 
Water closet and urinal. S. W. Le ... is _ . . . . . . . . . . . • . . 555;455 Water elevatinl{ apparatns. A. M. Pntnam . . . . . . . .  555.122 Water heater, Houser &: Hobrock . . . . . . . . . . . . . . . . • .  555,245 

�:!�����fl:�-&Ei�g�:.�.�.����: :: G������ �m 
Well{blnp; macbine. automatic, W. E. Nickerson .. 555,393 
Well<hlnl< macblnes, door for automatic. W. E. 

Nickerson . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . .. 555,119 
Welding indicator. electrio. E. Thomson . . . . . . . . . . 555.130 
we���CI����'Y'r.������ ������.���� .���. �i

.
l
: .�:. �: 555,126 

Wbeel. See Traction wbeeL Wheel rim, J. A. Dann . . . . . . .  . • . . . . . .  . . . . . . . . . • . .  . . • .  In! Wick, lamp, S. B. Morss . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  Wicker work, G. E. O'Hearn . . . . . . . . . . . . . . . • . . . . . . . .  

Window. Von Heydebrand und der Lasa . . . . . . . • .  

Window. J. F. Parker . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . .  Window. W.  H .  Wassmann . . . . . . . . . . . . • • • • . • • . • • • . • • Wire twisting macblne. J. A. Barrett . . • • . • . . • • • • • .  Wood grinder. F. lliortb . . . . . . . . . . . • . . . . • • • • • • • • • • • .  _ 

Woodworking machinery. E. Judd • • • • • • • • • • • • . • • .  H 

TRAD E MA RKS. 
A

n����'J��fr::!i
a
&'::i�-:�. �!�.��� 21,863 

Baked cereal products. J. M. Rueth . . . . . . . • • . . . . . . . .. 2'1.869 
lig�gl::; ���i'L"a�fi�::.�������:·::.:·:::. ·.·.·:.·.·.·.::: :  �:= Bicycles. H. Olson . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . 2'1,882 
Boots and sboes Little. Maxwell &: Company . . . . . .  21,8-14 
Clllars, Hoover Mercantile com&anY . .  . . . . . . . . . . . .  2'1,850 
�f:;�:�:eh��e:b1e�WlU�im°,wO,:g�s· .&:. coiii; 27,846 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • . . . . . . . . . . 2'1,847 Flour. wbeat, H. M. Haas . . . • . . . . . . . . . . . . . . . . . . . . . . . . . :I7,e68 
Gas heater. Blount &; Otto . . . . . . . . . . . . • . . . • . . • . . . . . . . .  27,876 
Laxative tablets, F. Gruman . . . . . . . . . . . . . . . . . . . . . . . . .  2'1,858 
Malto'peptone yeast tood and malt extract prepa-
Me���!\·f��t:&:-b�p���Tn���.���::::::::: :::::: : �:= 
Medlctne. blood, F. Hobart . . . . . . . . . . . . . . . . . . . . . . . . . • .  2'1,859 Mineral spring water. Tallawanda Mineral Spring 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • • . . 27,861 Morocco. patent leatber. and goods of that 
Pai��:.

r
:�'if8l11!��ITa:a���varnisiies: ·and · simi: 27,843 

paJ: ='i:��e��:.�s1�:���t.�3::'���y:: : :  �� 
pe����l�:..\'i�'::" �J"���, W�ggsBr�t':::��: 2'1,854 
Pboto","apbic cameras, Eastman Kodak Company. 27.971 Pills. Macdonald, Jameson &: Company . .  _ . • . . . . . . . . .  27,860 
�:. ��J'tb;,g::vt�:e�r.:��ln;ooiiciii.;iive: ·:New 2'1,870 York Asbestos Mannfacturing Company . . . . . . • •  2'1,873 
P

IO:.':;n�I�!iu��:n r.:�tc����J'Wor:��. ������ 2'1,883 
Polish for wooden surfaces, C. A. Hyde . . . . . . . . . . . 2'1.852 
Pulleys, D. E. Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  2'1,874 Remedies for dlpbtheria, sore throat, qninsy. 

croup congh •• and catarrb. B. M. Tbompson . . .  21,857 Bemedy for snulf, tobacco, and allied habits. D. E. Morgan . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • •  2'1,858 Sewinl{ machines and attachments, except needles, 
Standard Sewing Macblne Company . . . • . . . . . . . .  27,878 Steam traps, Holden &: Brooke . . . . . . . . . . . . . . . . . . . . . . . 27,876 'l'ea, Bronson, Brown &: Company . . . . . . . • . • . • .  27.885, 2'1.866 Tea, G. M. Lane . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • .  2'1.f1R1 Tea. A. Melrose &; �any . . . . . .  ; . . . . . . . • • . • . . • • • . . .  2'1,864 

�e;,�'!'I.:tI�rig� ��eum�r�r::ron Wov.iii ·iiOiie 2'1,848 
and Rubber COmpany . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  _ .• 21,879 Tools and bardware. certain named. McCreatb &: Morl{an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2'1,87'1 

Tootbwasb. F. S. Churcbllt . . . . . . . . . . • . . . . . • • • • • . . . . . •  2'1,855 
Toy firearms. lves &: Williams Com�y _ _ _ _  . . . . . . . . 27,812 wrtro���.�� . .  ��.� 

. .  
���� 

. . .  �����.
t
.���.� 27,845 

DESIGNS. 
BOiler, tubular steam. J. J. Hogan . . . . . . . . . . . . . . . . • . .  26.201 Bracke!, D. C. Bo ... en . . . . . . . . . . . . . . . . • • • • • • • • • . . . . . . . . . �5,203 
Cbair. C. Holstein . . . . . . . . . • • • . • • • • • • • . • • . . • . • . . . . . . . . . . 25,1!1'1 Dispia:!, stanil, E. Greene . . • • . . . . • . • . • • • • • . . . . • • • . . .  _ • . 25.196 
8f:.::v�::::�". te::n�����: : : : : : : : :  : : : : : : : :  : : : : : : : : :  �;rl1 
Lnbricatlng box for friction drums, J. V. Beek· man . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • . . . . . . 25,202 Paper box. T. E. Wiedersbeim, Jr . . • • . . . . . . . . . . . . . . .  25.195 Plano case, S. Bram bacb . . . . . . . . • • . . .  . . . .  • • • .  . . . • • • . . .  25,198 Sales bin or box. J. A. Flescb . . .  . . . . . . . . . . . . . . . . . . . . .  25,199 
Spoon. L. B. Horton . . . . • • • • • • • . . . . . . . . . • • • . . . . . . . . . . . .  25.193 

A pri n t e d  COpy Of the s�ecification and drawing 01 
t:r..r.r

t
:I'nt,,�

n 
1� �J[��

i
'l�'r.'b':'d�loE.

a
t�f: IN..:1�� 25 cents. In ordering please state tbe name and nnmber of tbe patent desired. and remit to Munn &; Co., 361 Broadway, New York. 

Canadian patents may now be obtained by tbe in­ventors for anvI. of tbe inventions named in tbe fore-
�2��:"M�d t'f.';,d��t\n"1j� g:,m.r'\ittte

a
:��f �re�i 

in.tructions address Munn &: Co., 361 Broadway. New York. Other forelllll patents mal' al80 be obtained. 
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O R D I N A R Y  RA TES. 

I n.ide  P aae. ench i n sertion _ _  : :;  cent. n l i n e  
U n c i. P ns:e. e a c h  i IH U � ,· t i o n  _ - - - SI . 0 0  a l i n �  

Ir1r For some classes oj AdverUsements, Special and 
Hiqher rates are required. 

The above are cilare-es per agRLe line - aboltt eight 
worJs per line. 'J'his notice spows the width of the ilne. 
and is seL in agate typ�. �n,"ravings may head adver­
tisements at r.be same I·ate per agate line. by measure­
menL, as t,he leu.er press. AdvertIsements must be 
received at Publication Office a.s earlv as fl'hursday 
morninlZ" to appear in the (oj lowimr week's issl1�. 

W09t�u�����e!����S time and rrwney by using our 
Foot and Hand Power roacnlnery 

SEND FOR CATALOG UES­
A-Wood-working Machinery. B-Lathes, etc. 

SENECA FALLS MFG. COMPAlfY. 
695 Water St .• Seneca Falls. N. Y. 

THE ORNAMENTAL IRON INDUS-
try.-Descrip t ion of the method of manufacturi n�  
w.rought iron into ornamental and arti stic forms. With 
9 1 1 1ustratlons. Contained in SCIENTIFIC A M ERIC A N  � U PPLEME"T. No. 1 0�O. Price 10 cents. To be had 
at this office and from all newsdealers. 

•••••••••••••••••••••••••••• 
:�n iversal Su rface Gauge : 
• FOR TOOL M A KE R S . • 
• f> In. high. 11 ounces. Steel base, case . • . hardened. A most convenient gauge for . • light work. Price $3.00, • • Ir1r Catalogue oj Pine Tools, jree. • 
: ,'-"'�'" Th e I" S. "" l'A R KE'I'T CO. : 
4> Box 13, ATHOL, MASS., United States � 
� .. � ....................... . 

THE CURTIS 
Steam « Grease SEPARATOR -IT W I L L  separate water from stea m, and 

so deflect the water that it cannot Ilet back 
into the current. 1 '1.'  "' J . ;L separate grease and sediment 
from exbaust stea m. 1'he grease may be 
drawn ott' at intervals, and the sediment 
removed. � Send for Circular S. E. 

n ' EST E & S E t; L EY CO. 29-33 H averhill Sneet. Bosto n .  

Serow Maehiuos 
and General Line o f  Machine 

Shop '1'ools. 

J c itutific  �tutttcan. 

DUFF HOLDER 
fastens culT to linIng of coat 
sleeve. Holds cutf in same 
position always. Will save 
�1���/�����

d
���W��?���I:i 

down 6�
e
��ls�!��

r f��� i�f
o
lig:J:� 

fasten to sleeve lining. Cuffs come 
' cff with coat. Sample pair, prepaid, 

The P e l· feet 
Chicago. 

•·»0 YOUR OWN Save money ! Make 

• ,-:: : .. :... . . 
money printing fOI 

PRINTING others ! 'rype-setting 
• eas!. Prmted rules. 

, .�. P�ESS f'or �����s�
o
iy���

a
�
o
:r��: , cards, Clrcul8;rs,.&c etc. to factory. , " Press for prmtmg KELSEY & CO. a small paper, $40. Meriden, Conn. 

VANDUZEN s�Ft.r PUMP 
T H E  BEST I N  THE WORLD. Pumps Any Kind of Liquid. 

in Order. never Clogs nor Every Pump Gua.ranteed. 
=_---.&. SIZES.-­per Hour. Address 

ft'UI'U£.L./t CO., St • •  Vineinnati, O. 

If not, why not ? No other wheels in 
the world stand so high in the estima­
tion of cyclists, because Waverleys are 
built on hones� value lines, and the 
purchaser receIves full value for the 
Investment. 

SEND TEN CENTS IN STAMPS FOR A PAIR 
OF OUR N E W  CARD COUNTERS. 

H E L L O ,  C E N T R A L ! 
Long Distance Granular Carbon Telephones ! 
'l'he U best " is the cheapest in the long run, 
and ours are the best. A tria) will convince 
you. Money back if it don't. Exchanges invit 
ed to take a pair on trial. 1'en styles to choose 
from. Dro� a postal in the s lot and get ill11S-
tr

�\l�C:I� ����\¥01
i
91��'r��ll6WR

n
CO�

il. 
131 Liberty St., New York. 

B U Y  
T E L E P H O N E S  
'r h o t  a l· t" Z U Od-11 0 t  • .  C h f' R U  t h i ll !!: "" . "  The differ­
ence in cost "is little. We guarantf ... e our apparatus and 
�':t�

r
:���:n��� ;�d\��t��m

a
:;/���e

l
��� , �rl-f�

t
����) ���
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WESTER;)! '1'F,J.EPHONF, CO;)!Sl'RUCTION CO., 
4<10 Monadnock Block, C HICA G O .  

Laraest Manujactu"ers oj Telephones lin the United States 

�WELL- DRILLS 
awarded Highest Medal at the World'S Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTIN MFG. CO., CHICAGO, ILL. 

H O M E S T U D ""  
An Elementary Journal 

F O R  T E C H N I C A L  S T U D E N T S  
Including all readers of Technical Books and Perlod-�'i:!�. Ng��

a
����

n
g,at��

h
i�

e
;i�[a'lv��

a
fe�c'hi::Tf; resaers how to make and read Mechanical and Archi­tectural Drawings. �ample copy sent free on application 

Address, H01UE S'!' U D  ¥. Scranton. Pa. 

BINDERS • •  
With the Paragon Binder, SCIRNTIFJC 
AM ��RTCA N can be bound. as received 
each week, in book form. Every paper 
in neat order for reference or future 
reading. Binder guaranteed. W- Sent, postpaid, �O (' e n ts each. 
() OA ,... ,... HEIn l Y. 129 Lincoln Place, BROOKLYN, N. Y 

Ir1r E�'l' A H I, I S H E J) 1 !S 4 i) .  
The M ost Popu lar  Scientific Paper i n  the Wor ld  

O n l y  $ 3 . 0 0  a Y e nl', I n c 1 u d i u g  l' ostnge. 

W e ek l y --5 2 N u mb e r s  a Y e a)'. 

T h i ",  ", i d e l }"  c i l'cll i n r e d  and splendidly illustrated 
paper is published weekly. Every number contains Bix� 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineerlll� Works, Stea m :il-lachinery, 
New Inventions, NoveltIes in l\lechanics, Manufactures, 
Chemist.ry, F.lectricity.Telegrapby, Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'1' (�1" I I I "i  of � Il h "" c  .. i l) t i n l l .-One copy of the SCIEN­

TIFlC A AJ ERJCAN wiH be sent for one year - 52 numbers­
postage prepaid. tl) any subscriber in the United States, 
Canada, or MexiCO. on receipt of 'I' h l ' e e  U n l l a r s by 
the puhlishers ; six months, $1.50 ; three months, $1.00. 

(! I II b � ,  - Special rates for several names, and to Post .. 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldo m goes astray, but is at the sender1s risk. Address 
all letters and make all orders, drafts, etc., payable to 

H i l l ,  C l arke & Co. 
1 6 0  O l ive r St . . B O !!!TON. 

16 S. Canlll St • •  C hicalro. 

JU U N N  & (; 0 .. 3 tH B road wa y , N e w  Y o rl. ,  

WHY N OT ,nvest Time, Energy, and . . . -�.-

Brains Successful ly ? Jttttltttlt �uttntau Juppltutent 
This is a separate and distinct publication from THE 

Knowledge. ISCIENTI I'IC AMERIC A " ,  but is uniform therewitb in The Opportunity for Live Men with or without Technical N.  Y. CAMERA EXCHANGE 
50% Saved o n  a l l  makes of Cameras CONCRETE· The Coming . . 

Bui lding Material. Headquarters for Buying, Seil­
ing, and Exchanging Cameras or 
Lenses. Large assortment al ways 
on band. Developing, printiW}, eU. 

Ph�to surr,:ies ?f every de- Concret. e and Twisted Iron f�en,�!rsUs,
C�in

O,.nve
a�s

e
a�fty

O
,
f 
a�� �f�e

p�l�r:y
t�ms in etlect-

8C�'�� 2c.�t":'mrf�s
bar-

gain U.,t. Address Concrete Surfaces }fat;�.s�t���1��e�Fe���led). The rese mblance between these and 

N. Y. CAM ERA EXCHANGE . 43 St., NEW YORK, UN S I G H T L  Y C R A C  KS prevented hy shrinkage jOints, invisible, unob/ectionable. 
C O N (;  ItETE WALLS built plumh hy easily handled and economics moldinll apparatus. 

G I FFORD PATENT SCREW FRICTION SI
D ti� :S��1 �;�G'A

T
/:iI�

n
�rJ'i'I¥'b

n��[;N·���i'::is,
c
go
e
.:'J't1��, �rt1e���� buildings. 

CLUTCH P U LLEYS OltAWI!'i GS. CIRC U L A RS, and complete information upon application. 

C U T-O FF ACOU P LI N OS RANSO M E &. SMITH C O . ,  622 Boy leston Bu i l d ing, CH ICAGO.  
Unsurpassed i n  Power, Dura­
bility, and Economy of Space. 

C I F FO R D B R OT H E R S ,  
FOU N DERS A N D  MACH I N ISTS, 

7 2 3-7 3 7  Columbia  St .. Hudson. N.Y. 

Price Reduced to $ 1 0  
Protect you r  Checks and Drafts 

from Forgers. 
Ask your dealer for it or send 

order direct to the mfrs., 
THE B. F. C U M M I NS CO.  

232 Clinton Street, ! Dept A CHICAGO. 5 • •  

83 Nassau Street, ! Dept B NEW YORK. 5 • •  

BALL BEARING AXLES AND RUB-
ber 'l'ires .-A paper read before the Carr iage Bui l ders' 
�ational ·Convent ion ,  Philadelphia. October, 1894, show­
ing- the advantal!e to be derived from the use Of ball 
bearings and pneumatic tires in road vehicles. Oon-
iJ¥t2� p�ic�Cl��e;:rs�c 'r�?t6!�lil:t t�Vt�Ji�:I::J'fr�� 
all newsdealers. 

Brazing� 
"'-Stand 

For �icycle Manufactu�er-B, 
Repair S)lops; and l'ool ltPom 
purpos�s . . . .  

Buffalo Dental Manufacturing eo • •  Buffalp. N. V, 

Combined Bolt Cutt ingl. Nut Tapping How to Build a 

Complete with Tap Chuck, 
Taps, Dies, and Collets Cut­
ting 9 sizes, from � to 1 inch. Has improved clutch on spin­
d1e for running die o1f after 
thread is cut, making quick 
retllrll. pr Send j01" jully illustrated 

f,���tl��'B, Greenfield, MaSS. 

Botb Baud and Power. 
Sl�es 1 to 6 inches. 

Water, Gas, and Steam Fit­
ter�' Tools, Ringed Pipe Vises, 
Pipe Cutters. �tocks qnd Thes unil�ers(J.ll'JI acknowledged to be 
THE BEST. Ir1r Send jor catalou, 
THE ARMSTRONG MFG.  CO. 

Uridgeport. (;ono. 

Home/�"·� 

size. every number containing sixteen large pages full 
of engravings, many of wnicb. are taken from foreig-n 
papers ane. accompanied with translated descriptions. 
THE SCI l!:NTIFIC AM ERICA N SUPPLEM �NT is published 
weekly, and includes a very wide range of contents. It 
pre8er.:.ts the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology. Geology, Mineralogy, �atural 
History, Geography Archreoloe-y, AstrOt;tOmy, Chemis­
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and "RaHway Ene-ineeri ng, Mining. Ship Building. 
MarinA Engineering, Photography, r.rechnolog-y. Manu­
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, DomestiC ECunomy, "Riography. Medicine. 
etc. A vast a mount of fresb and valuable information 
obtainahle in no other publication. 

The most important Enginee'rinq Works. Mechanis mst 
and Manufactures at home and abroad are illustrated 
and described in the 3UPPLElJENT. 

I Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico, $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE­

MENT, bot.h mailed for one year to one address for $7.00. 
Sinjtle copies, 10 cents. Add ress and remit by postal 
order, express money oeder, or cbeck, 

JU U N N  "" (; 0 . , 3 6 1  I I I'oad wny, N e w  YOJ'k. 
--�--

�1tilc1illg �(litiOlt. 
THE SUIENTIFIC AMEHICAN BUILDING ED1 TION is 

issued monthly. $2.50 a year, Single copies, 25 cents. 
ThlrtYLtwo large quarto palles. forming a large and 
splendid l\1aeazine of Architecture. rich ly adorned with 
elegant plates and "ther fine enllravinlls ; illustratinll the 
most interesting examples ot' modern Architectural 
Constrnction and allied subjects. 

A special feature is the presentation in eaoh number 
of a variety ot the lat.est and best plans for private resl· 
dence&!. �1ty and country, including those of very mod· 
erate cost as weH as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Pll\n!$, Descriptions, Locations, Esti mated Cost, etc. 

The elegance and r.beapness of this magnificent work 
bave won for it the 1 , nl't.test C i t'c n l at i o ll of an} 
Architectural publication in the world. Sold hy all 
newsdealers. $2.50 a year. Remit to 

M U N N  & C O., 3 6 1  nroadway, New York. 
--@i ---

�IVOtt �ditiou 
Pipe I h read ing and 
Cutting-off Ma· 
chines with Open­
ing D ies, 

'fho�e iutending to  hulld will li n d  the very hest practical sug- of the SCIENT IFIC AMERICAN, with which is incor­
gestions and eXamples Qf �odem Architectu.re in the hllndsomest porated .. L .... AMERICA CIENTIFIC A E INDUSTRIAL," 

Arohitectural �&gl\.ine ever published or Spanish edition of the S('lEN T I FIC AMERICAN is pub­

SUPEltIOR QVAIJI'fY. or Send j01" Oat(.!loQ'Ue. 
WILEY & RUSSELL M FG , Cp. ,  Greenfie ld,  Mas�

�

. ll, l). A. 
N I C K E L  

A,NP 
ELECTR O -PLATING 

Apparatus and Material. 
THE 

Hanson & VanWinkle 00. 
� e w nrk ,  � .  J. 

81 LIBERTV ST., N. Y. 
35 & 37 S. CANAL ST� CHIC4GO. 

"The Scientific American 
Building EditiQn . "  

:jIllWh qnljllier is illustrated with a Oolored plate and numerous 
\landsQme enllravings mllqe direct jrom photoaraphs oj lrnildings, 

togetQ.�r �itb interior views, tloor plans, description, cost, location, 
ownersl �nd arcbitects' names and addresses. Tbe illustrations 
i��lqqe s�alilhore, southern, colonial and city residences, churches, 
scl\oQls, PUblic buildings, stables. oarrlalle houses, etc. 

An whQ oQlltemplate buUdlql!', or 111lprOV\nll homes or structnres 
of IIUY IIlnd, have In tills handsome work lin almost endless series of 

the latest and best ell'lll1lples from whiQII to malle selections, th'1s "living time and 1I\0ney. 

PuaLISHEQ M OIIITH �Y. SUIISCR I PTIOIIIS $2 . 5Q " Y EAR. S I IIIGLE COPI ES 25 C ENTS. 

Fo.r �al� �t .� �e�s �8::g.1re(j8 MUNN & CO. ,  Publ ishers, 36 1 Broadway, New York 

lished monthly. and is uniform in size and typography 
with the SC I .R"N T I lJ' I C AMER I CA N .  Every number con .. 
t!,ins about 50 pages, profnsely illustrated. It is the finest 
scientlf\c, industrial export paper published. It eircn .. 
1stes throughout Cuba, the West Indies, Mexico, Cen .. 
tral and South America. Spain and Spanish possessions 
-wherever the SlJanish language is spoken. THE 8 C I .  

ENT I F. l C  AMERICAN EX PORT EDITION has a large 
guaranteed circulation in an commercial places through .. 
out the world. $3.00 a year, postpaid, to any part of the 
world. 8ing1e copies, 25 cents. m- Manufacturers and others who desire to secure 
foreljtn trade may bave large and handsc,mely displayed 
announcements publisbed in this edition at a very 
moderate cost. Rates upon application. 

lU UNN & CO .• P u b li shers. 
361 Broadway. N ew Y o r k .  
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Foun<ted by Mathew Oarey, 1785. 

HENRY CAREY BAI RD & CO. 
IN I lrSTltl.A I, PUBLI�HERS, BOUKSELLERS & IMPORTERS 

Sl .. \V n l n n t  � t  • •  P h i i ad e l p h i a .  P a  . . C . � .  A .  
1fT Our �ew and Revised Catalogue of Practical and 

SCientific Book�. 90 pages, 8vo, and our other Catalog-ues 
and Circulars, the whole covermg every branch of Sci­
ence applied to the Arts. sent free and free of postage 
to any one in any part of the world wao will furnish bis 
address. 

Cb¢ PbilosopbV of SCi¢nt¢ 
Popular Scientific Lectures by I£rnst Mach. Seud for 
circular j\; 0 10, for full particulars and sample copies of 
periodicals. O PEN C O UR'l' P U B. CO., Chicago. 

You will be surprised :;I��".!id 
�E���:nf; gl iIsHr!8���N�aft!��:f�1;�� 

��a\�hfc�1fy.
st

i�1r�1 :!lle��r�i:���ii�1�� 
and valuable hints for every department 
of the printing office. $2.00 per year ; $ 1 .00 
for six months. The Inland Printer Co., 'l12·214 l\lonroe Street, Chicago ; 197 Potter 
Bulldi'.lg, 38 Park Row, New York. 
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LIGHT R U N N I N G "  D E N S M 0 R E " TH E  WORLD'S • • • • flU OY AT H OM  [ Electricity, Mechanics 
G R EATEST TYPEWRITER." a [ & Stedm Engineering 

The Densmore has the most convenient system o f  scales. There is 
no guesswork in using them . They do not go up in the air when you 
turn the platen to inspect the work and need them most. With work 
in full sight, you can move the carriage with ease and certainty to 
any point of the writing. 

SUMMARY OF SUPERIORITIES ESTAB LISHED : Ligbtest Key Touch, 
Greatest Speed, Most Cunvenient Paper Feed, Platens Changed the 
QUico<est, Handiest System of !Scales. U- Free <le8criptive pamphlet with 
testimonials from the V. S. Government ana leading Concerns. 
D E N !SlllO R E  T Y P E W lt l 1' E lt  C O . ,  3 1 6  Broadway, N e w '\,ork 

The Success of the 
AMERICAN 
TYPEWRITER $8 

is  due to its capacity for dOing the best work, and lots 
of it. 

7500 of the N ew 1\[ ode I No. 'J sold since last July. 
It is simple, durable and always goes. 
In .combination with the Duplicator 150 copies can be 

made in one�half hour. 
or Send jor handsomely illustrated catalogue to 
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�m� NlIf;ti'l�h �Ii�o'{,t extra cost. Special proposition now open. The Scientif ic Mach i n i st Co.,  5 1 - 5 2 Blackstone Bldg.,  C l eveland,  O .  

W A � 'l' ED. General Agency. Location established, 
and 20 yrs. bus. ref. Jos. Driver & Co., Philadelpbia. 
A (� E l'\ 'l' S .  " Trio Foot Brush." Sure seller. Send ad. 
dress. we do the rest. GRE]JN M]'G. Co., Boonton, N. J. 

S horthand by Mai l  �gr������!lt:�����,!'Jji��i 
lesson Free. Potts t;horthand College, Willia msport, Pa. 

I C E  M A l ' H I J.'t' E � .  ( iot' l i ",,," E n � i ll e � .  B l' f' "' f'! 'pil'  
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32 to 38 Soutb 6th Street, BIWOKLYN, N. Y. 

STATISTICS OF THE UNITED STATES. THE AMERICAN TYPEWRITER. CO. , MANY ���TS OF MANY �n��� F O R  
Catalogue . • • •  , J .  n .  RU!SHT I I N ,  Cautou, N .  Y. -Abstract of a work by Mr. Henry GHonett. -"!iving some 

remarkable and l i t t le known facts thnJ, tpll of the growth, 
the pre�en t  condit ion and t he re80UJ"ce� of the United 
Htates Contained in SCIE:\'TIFIC A.\I F. IUCAN SU PPLE­
MENT, No. l U l l . Price 10 cents. 'l'u be had at this 
office and from all newsdealers. 

Automatic Circular Rib 
'--Knitti ng Mach inery 

for all kinds of Ribbed Goods, Vests, Pants, 
Sleeves, Sweaters, Tights, Skirts, and every­
thing known to the trade as ribbed goods. 

SN YDER & FISH ER, 
LITTLE P A L L S ,  N.  Y .  

VA P O R  LA U N C H .  
Rngine and helm controlled 

from bow. Latest improved and 
" only 12 to 1 motor now ready for 

, I  the market. 18 t o  40 ft , launches 
2, 3, 5 and 7 b. p. No license� en­
gineer or pilot required. Spped 
and tJafety guaranteed. No dan .. 
gerous naphtha or gasoline used. 

1� t-o 7 5  horse power. For Propelling Boats of all kinds. 
Cheapest }I�ueJ , Absolute Safety, No Licensed Engineer, 

Simple ConstructlOn. Hllndreds in Successful Use. W" lVrite for illustrated catalogue. 
H L I I H t<:  GA ,.. E !'i (� J S E  C O  • •  

Merion Avenue & 49th Street, PHILADELPHIA. PA. 

The Chicago Gas & Gasol ine Engine 
The simplest gas and ga!�oline 

engine on the market. Has no 
e jual for absolute, steady speed 

and durability. It is a dwarf 
in size and a Samson in 
strengtb. Catalogue sent on 
application. 

MANUFACTURED BY 
J .  J. N O R1\IAN CO .. 

is "A" South Clinton St., 
CHICAGO, ILL. 

. .................................................... , : FOOT POWER LATH ES I 
========================================, : 

Electrical and Experimental : 
Work : 

Gunsmiths and Tool Makers : 
General Machine Shop Work : 
Bicycle Repair Work i "'===== • 

Correct in Principle • 

High Grade Tools 1: 
: Elegant in Design : 
: Superior in Construction : 
: ------- . ! T H E  BEST rOOT POWER LATHES M A D E  CATALOGUe : 
• _______ 

FREE : 
: : 
= W. F. & JOHN BARNES CO. i i 1999 R U BY STRE ET, ROCKFORD, I LLS. ! 
I .................................................... : 

Durabl e-Easi ly  Applied.  
'1'bis roofinJ{ i� manufactured 

from natural Trinidad a&pbalt 
materials, and win not dry up 
and become brittle under ex ... 
posure to the weather as coal .. 
tar rootings do. � Send JOT' 

free sample of roof 12 years old, 
with circula'r and price list to 

W A R R E :-O  C H E ,tl J (: A L  & 1\1 1<' (; .  C O  . .  
S.) :" u ho n  � f r (> e t ,  � e ,,.' Y 01'1..: . II . S. A. 

Reagan Feed Water Heat ing, Water 
C i rculating and Shaking G rates 

'I ' H E 

for Stationary, Marine. and Locomo-
, tive Boilers. AGENTS WANTED 

in all parts of tbe United States to 
manufacture our grates on royalty. or Send for Catalogue. 

Water C i rcu lat ing Grate Co. 
Manuf's and Sole Proprietors 

GE SERAL OFFICE & WORKS, 
1026-1028 �'ilbert St., PHILA., P A. 

MODERN ICE 
Geo. \\r. Poll�. A new and valuable paper. containing fil I I ,  practical directions and specifications for tbe con_ st  ruct ion of the fastest and best kinds of Ice Yachts of t he latest. most approved forms. IllUstrated with en .. 
Jr l'avings drawn to scale. showing the form. position. RIHj arram!err�ent of all the parts. Contained in S(,I EN� 
1'I�' I C  AMERLCAN S[TPPLlf.}IE�T, No. 624-. Price 10 
eents� '1'0 be had at this office and of all newsdealers. 

267 Broadway, New York, N. Y. 

ACETYLENE GAS AND CARBIDE OF 
calcium. -All about the new illuminant, its qualities. 
Chemistry, pressure of liquefaction, its probable future. 
experiments performed with it. A most valuab le serif'S 
of arti Cles, giving III complete form the particulard of 
this subject. Apparatus for making the gas. ContH lned 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998. 
1 0 04, 1 00�, 1 0 1'J, 1 0 1 4. 1 0 1 5 , 1 0 1 6. 1 0'J'J. 
1 03 5 and 1 0 3S ; also SCIENTIFIC AMERICAN, Nos. 
1 3, vol. 72 j 23� vol. 7 3 ; and 1, vol. 74. Price 10 cents 
each. '1'0 be had at this office and from all newsdealers. 

E M PI R E:----
• B O I L E R  CLEAN E R  • 

---C O M PO U N D  
\V e O o n ' t  O fre t" G ,' n t n i ri es. but our 
Circular will give you the information 
that 'r��(I)IU r.��b:II�I .r�" ��I �� VTr?:l:'!�: 

proved, ana being useA by the Largest 
Railways and Factories in the East. 

OF.I!' I(;E : 
Kemble  Bldg . , 1 9  Whi teha l l  S t . ,  N . "' . 

MESSRS. MUNN & 00 , Solicitors 
of Patents. bave bad nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whetber an invention probably is 
patentable by writing to MUnn & Co. 
Communication� str ictly confiden-
tial. A hand.book of patents and 
how to obtain tbem sent free. 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scientific Amer .. 

�1��aniI�
i
ftl��I���g, :a�

e
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Circulation of any scientific work. 13 a year. SpeCimen copies free. 
Address MUNN & 00., 

New York, 361 Broadway. 

GAS ENGINES & VENTILATING FANS 
The best Motor in the world for driving al l  kinds of 
light machinery, noiseless. neat, compact ; invaluable 
for blowing church organs, running printing presses, 
�offee mills, ventilating fans, iee crea m freezers, meat 
choppers, etc. In use the world over, and recommended 
by water companies everywbere. Address for circular. Bnclut 8 "l ater lUotor C o. ,  N e ", u,r k .  N. J .• (J .�.A , 

Eclipse----­

Cream Separators 
are Closest Skimmers, Most Durable, 
Easiest Running, and far the �Umplest 
Hand or Power Separator on the 
market. U- Aqents Wanted. 

C. L. CHAPMAN SE PARATOR WORKS, 
J , I TTLE FAL L S, N .  Y. 

U U S E  G R I N DSTO N E S ? 
If so, we can supply you. All sizes 1I I 0 1 1 1 1 1 f' ( j  and 1I 1 I . , l O l I l I l f' d .  always 
kept in stock. Remember, we make a 
specialtyof selecting stones foral l  spe ­
Cial purposes. U- Ask jor catalogue, 

'1'h .. C L E V I,;& , A l" J) �'l'O S E  C O .  
2d  Floor. Wilshire, Cleveland, O. 

"""� 
TUBULAR 

DRIVING LAMP. 
IT is the only perfect one. I T  will not blow or jar out. 
IT gives a clear, white light. 
IT is like an engine bead-

Iigbt. 1 '1' ���'d
s
f���/�&No"�¥i�t 

IT burns kerosene, 
Send jor book ( free) . 

R. E, D I ETZ CO. ,  60 Laight street'=:JNeW York. 
Mention this paper and get special discount. 

�. ESTABLISHED 1 840 . •  

INCUBATORS 
Brooder·H.  Vegetab l e  a n d  C l ove . .  4 ' u t tel'!1;' 

BONE A N D  HR'\ I N  M J I,I,S. A complete line of poultry supplies 
at lowest prices. Green cut bone 
will lU A K E H E N ,.. L A  Y 
in Winter 
and pro­
duce fertile 
eggs for 
hatching. 
Send 4c. for 
catalog and 
valuable in .. 
formation 
������try Absolutely Self-R,egulating. 
Peerless Incubator & Brooder Co. ,  
516 "A" Ohio street, Quincy, 1Il. 

Fo $ 1  currency or stamps, we will r send by mail postage paid. �
.

��P l e  �n�u 
l� Cup 
capacity % oz. You will be delighted with it. Send for our catalog of special. 
ti

�
s
i l�::::::�l.�jjj�tt�r,.:i?·MiCh. Gm 

Our 10 to 7 5  light Dyna mos are 
pronounced a success by all 

. who have them in use. HiJ{h 
grade, compound wound, self­
oilin�, self-aligning bearings, 

:MI::::!��o�e�t�:i���
u
i>6

b
i��� 

�:;l%�t��ra���!����i���qc�:.� 
pleta plants furnished. 
R OTH B U OS. & CO., 1\[ft·"" 30-34 M arket Street. Chicago, Ill., U. �. A. 

RUST PERMANENTLY PREVENTED 
on Machiner,»Tools,Guns and C,ycles wilb 

. - MAN N O CITI N -
Lea d i n g  R R s a n d  FacT O ri e s  u s e  It , 

O.G O E T Z  E . S o l e  U.S Agj 2 1  W h i te h a l l  Sf NY 

f�'." an����l i��Y�I�S 
� Wi lson 's Common Sense Ear Drums, Q New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when aU other devices fail, and wbere medical skill has 
given no relief. .:'Iafe, co mfortable. ana invisible ; no 
wire or string attachment Write for pa mphlet. W I I .S I I N  EA J( I) II t ' iU ltl \ NU FG. ell , 

Loui�vjllll l'Tllst 00. Building Loutsville Ky., W Mentum t h ,s paper, lind 1 1 22 Broadway, N'ew fork 

SMALL MOTORS for All Purposes. 
The best manufactured. Specially adapted fo 
all kinds of light work .. seWIng machine outfits 
����, �e":J

a
lo���:alb�'ri��

er
��:t��::· �vf.j.

l
� 

MOT O R  (�O . . Manufacturers of Electric 
Mot.ors and Electrical SpeCialties, 1 22 IU UcheIJ :O;t .• I' R O V J J) E N CE, R. I. 

MANUFACTURE OF BICYCLE8.-A 
very comprehemdve artiole !lIvi ng the deta i l s  of con­
struction of every part of these vehicleI';. W i th 15 en­
gravinl!8. Con tR i l led in SCIENTIFIC AMEltlCAN SUP .. PJ.EMENT. No. 90S. Price 10 cents. To be had at this 
office and from all newsdealers. 

DRAUGHTI N G or S U �VEYn i G  tau gh t by III all . Earn $50 to lj;lOO 8 month. Positions secured. 2c. stamp for cata� 
logue. Black (J Ol·. �choo l . n u l ti lll ore�  In d .  

;e��� ITYPE WHEELS . MODELS &.. EXPERIMENTA L WORK. SMAll MACHII'IERY NOVELTIES 8c. ETC. NEW IORK .sTENCIL WORKS 100 NASSAU S! N,Y� 

Eng ineers and F i re m e n  ���� ��:���l���� 
taining a list of questions asked by a board of exa min­
ing engIneers. Stroruberg Pub. Co .• St. Louis, Mo. 

TURBINE W A T E R  W H E E L S .  S E N D  FOR PAM P H L. ET .  JAM"S LEFFEL & (JO., SI>rIDltlield. Ohio, U. S. A. 

D
EAFN E S S  & HEAD NO ISES CURED 

b y  rny Ill vil!ibJe Tul)lliar Ear Cushions. Whispers heard. 
Warranted to help more cases than all similar de\·ices 

i'. HIscox onl��[��iB�d �:;� N�ry �s l;::tf�:��lk� f ��I:o��'F R E E 

S Incubators�Brooders 
- Best in tho 'World, bot ·water, pipe sy!'!tcm, V'lill 

. hatch chicks \\'hen otlH'n. fa i l .  Catalogue Free. -- Shoemaker Incubator Co., Freeport, I I I. U. S • .l. \lSHOEMAKERIS POULTRY BOOK 
96 pages, printed in 6 colors. Birdseyeview of largest Poultry Farm. Tells all about 
Chickens, Prices of same, their Diseases, . remedies,poultrybuildings,etc, ;  finely illus-

trated. Prlee oDI,.15e. C. C. SHOEMAIER,Freeport, lll.,U.S.4. 

I N C U B A T O R .  A Catalogue of 64 pages. Gives full 
information of cost of raising poul­
try and at tbe least expense, 'J'q.e 
book isworth dollars to you. Address 
A. F. Williams, 61 Raee SI., Bnslol, Conn. 

W O O D E N  T A N KS.  
For Railroads. Mills and Manufactories. 
BuiJders of Steel 'rowers and Tanks. 

La. Red Cypress Wood 'l'anks a specialty. 
W. E. ()A L II W E L L  C I I  . .  

217 E .  Main Street, Louisville. Ky. FI�E .BW��l!��!:� 
HRII O K I, Y N  F I R E  BRI(1 K W O R I\,, �. 
loiS Van Dyke !Stl'eet, BRO O K I,YN, N. Y. 

,� T'E'LESCO P E:�ND F Q R � C A TA L O G U E  
W. & D.  M O  G [ yo . . B AY O N N E:  C I T Y. N . J.  

S A L E S M E N  and L .� D IES wanted to sell our NEW HOUSE, HOLD UTENSILS. $18.00 B week sure. Address-8everidgfJ Mfg. Co. , P. O. 728, Baltimore, Md. 
E O G E  "r C> C> L S  

are often nearly ruined by using a grind­
stone not adapted to the WOI  k. Our 
quarri!3� proquce a large variety of grits 
Buitahle for grinding any tool. 
1IJ� ;�;t�'!I gil�� :��ILS()1f:��l i�t�·;�r�;�:;���??e t 

GRA I<"I'(I N ,",'I'O N E C O lll I' A N \-. 
No, 80 &iver Street, GRAFTON. OHIO, 1" A i r  Cushion " Rubber Stamp$ 

A J, WA Y !S  llI A KE A G O O ] )  I'lt I  N '1'. 
Sta mp, Stencil and Seal Supplies, 

Wbolesale and Retail. 'I'HE R. H. SMl'l'H MFG. CO. , 
.. , _III" 

�pl'illgfield, III ass. 

S T ER EOPTI CON S .  MAG I C  LAN T E R N S  A N D 
ACCESSORIES, SEND FOR CATALOGUE 
TO CHAS BESElfRMAKER21BCENTRf 5T. 

N EW YORK ; 

�� New Idea in Trunks 
The Stallman Dresser Trunk is a portable dressing pase, 
with drawers instead of trays; the bottom i8 as acc�ssible /is tbe top. Costs no morll thall 

• box trunk. Shipped C. O. D. ==-''''''W with privilege to examine, 
� 20. stamp il lustrated catalog, 

F. A. STALLMAN. 61 W.Spring St. ,Columbus.\). 
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�u Dedi$ ement$. 
I I  I t  J )  i :oi A It Y IC\ '1' E,.. . 

I U lii i e i p  P a:.:- p .  f> a e h  i l l !oil e l' l i o li . ..  ': ;, (, P I H ",  n l i n e  
B a d,. P a :.n" o  e a e il i l l !'i e l' t i o n  . ..  - $1 .00 a l i ll e  

rr For some da !:;ses ()f Advertisenwnts, Special a·na Il iuller rutes are 1't'I Ju irecl. 
T h e aiy)ve are charges per agate line - about eight 'Yonts per I m e .  'l'h i s  notice shows the width of the line, anti is set i ll agate ty ;::e .  EllgI'a v illg� may h ead aever­t I s emellts at. t l l e  salIle rate per agat.e : i n e. by measure .. 

ment, as t h e  J et t e r  pres:'. Advert i .,ements must be 
reeei v e d  at Pub l i cation Office as early as 'rllUrsday 
1ll0I'Il l ng t o  appeal' i n  the io l i owing week's issue. 

. . . WE A R E  B U I L D I N C  . . .  
The Ce lebrated -

"HORNSBY-AKROYD" 
- O I L  E N G I N E  

The De La Verg n e  Refr igerat i n g  Mach i n e  CO. 
FOOT E. 1 38TH STRE ET. N EW YORK. 

P R I E STMAN S A FETY O I L  ENG I N E  
. .  Phenome-nalry lo'W in cost oj opel'ation."-FrankJin lost. 
!Ii E I '�,l�l.f.n Ke rose n e ,  NOT Gasolln 

N O R E :oi G I N EE R  
Economical, Simple. Safe. Au_ 
tomatic. }I�or El ectric Light .. 
lng, Pumping, l-lilliug, etc. 

PIlIESTMAN & C O M PA N Y ,  I nc. 
Front and T ask er Streets. 

The 
American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

Thi s Com pan y own s Letters­

Patent � o .  46 3 , 5 6 9 ,  g ranted 
to E m i le B e rl i  n c r  � (J \' e m -
bel' 1 7 , 1 89 1 ,  f o r  a c o m b i n ed 
Telegra p h  a n d  Te leph rlUe, 

coyering al l  form s o f  
M ic ro p h o n e  T ra n sm itters 

o r  contact Teleph o n es. 

$ t lr u t i ! i ,  �Utt tinlu+ 

THE ACKNOWLEDGED 

O n  Bosworth Field 
KiIlg Richard cried : 

.. My kingdom for a horse ! "  
But times have changed­

To-day he'd want 
A. Monarch Wheel, of course. 

MONARCH 
KING OF BICYCLES 

ana a wheel fit for a king. Made in 
4 models. $80 and $100. For children 
and adults who want a lower price 
wheel the Defiance is made in 8 
models , $40 to $75. Send for Mon­
arch book. 

M O NARCH CYC 
M F G .  C O . ,  

DOES 
ANY­
THING 

I PHOTOGRAPHIC-
. The Pocket 

Kodak . 
Poelret Kodak, loaded for 12 pictures, 1;% x 2, $5.00 
De,"eloping and Printing Outfit, • 1.60 

EASTMAN KODAK CO. 
Sample Photo and booklet /or two iN;ent stamps. ROCHESTER, N. Y. 

J ESSO P'S ST E E LTHB[E�\RY 
FOR TOOLS,  S AW S  E TC. W� J E S SOP & SONS L! 2  91 JOHN 5T. NEW YORK 

P � Bicycles, Watcbcs Guns, Buggies. l:brncss, 
rlC� �ewm�. _  :\I �ctlillf'.p �rg':ms_. PialH<9 . S!:Iep.:rno

.
]s Sca :d O [  :\11 V ' l r H:� t.i ;:; o  <"l.iHl JGi ' nal\:�!' art,de5 Lists tree. CHICAGO SCALE. ( 0 . C'l11C:!g;) l l : .  

PERFECT 
PULVE RI ZER 

A GE"TS WANTED tOR. FI NE TOOLS IN EVrRYSHOP 
" CAT�g���R U.H"BESLY & (;0: AND AGENCY. CHICAGO, I LL.U.S.A.-

THE BICYCLE : ITS INFL UENCE IN 
Health a n d  D i � ease . - H y  G • .\1 . I-Iamrnond. M.D. A val� 
\l a b l e  a n d  i n Leres t i l H !  p a p e r  i n  w h i c h  t h e  subJect is ex­haust ively treated f n l rIl  the fo l l o wing standpoints : 1 .  I IJ.1he use of t h e  c y c l e  b y  person:" i n  health.  2. 'I'h e  use of 
�h

:t�i�ib��Y ��r:��I,��i:����eNO?�fltf.:£.ed��\��' Il6Sie�;;' 'ro be bad at tbiS office and from all newsdealers. 

Of Al l  Refractory Substances 
" c  Off" M " I I " Is the rl I n I ,  whose first cost,  wear, and operating ex-

pense is much l e s s· than stamp m ill s ,  and which yields a larger product 

at less cost than any other mill, with p e rfect success i n  every instanc e .  

It will w o r k  by either the wet o r  dry proce s s ,  aud d eliver a uni­

formly sized finished product of from 30 t o  350 M e sh ,  with equal facility. 

Its capacity i s  3 to 4 tons per hour o n  Phosphate Rock, I Yz to 2 tons per 

hour on Portland Cement,  Quartz Ores, etc.  

and i l lustrated descrip tiv e  catalog u e  sent free by mail on app lication to 

No. 92 State Street, Boston. 

1r:'�'.� •• �" � •• � •• �'."" •• "".li1 

� HNAPOLEONtt � 
� BICYCLES � X ARE SUPERB... Catalogue Free i 
'1 THE JENKINS CYCLE CO. "1 Ii: J8 and 20 Custom House Place, Chicago ;, 
�<>"¢'t.� .. ¢' •• <> •• <> •• ¢' ... �� 

I M PROV E M E N T  T H E  ORDER OF' THE AGE. " _ There is hardly a USE  OF POWER 
ree New Model 

Smith Premier Typewriters 
----- N os" 2, 3 A N D  4 

H A VE YOu EXA MINED THEM ? 
Many I m p rovem e nts He retofore Overlooked by Other Manufact u rers. 

Address THE SMITH PR EMIER TYPEWR ITER C O M PANY, Syracuse, N. Y. , U. S.  A. 
BRANCH OFFICES IN  TWENTy-NINE PRINCIPAL CITIES IN THE UNITED STATES. 

in If'actory • .Mill, Store, Office, 
Elevator, Creamery, or Shop­
or on the Farm. the 

" C H A R T E R "  
i s  not now fining. It is also run .. 
ning Boats, Well Drm s, Pumps, 
Dynamos, Th reshing Mach ines, _� �==F:::::::S===::S.. �h'il

e.
Of course it also uses Gas-

CHARTER GAS E N G I N E  C O . ,  P. O . Box 1 4 8 ,  Sterl i n g ,  I I I .  

PRINTING INKS. 
The 8CIENTn'lC A M ERICA S i� printed with CRAS, I!lN E U  JOHNSON & 1'0 . . 8 INK, Tenth and Lombard Sts., Phlladelpnia, and 47 ROlie St., 0pp. Duane, New York 

© 1896 SCIENTIFIC AMERICAN, INC.




