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THE HALPIN-SAVAGE TORPEDO. 

The art of war i n  becoming more highly developed, 

and in embodying more and more mechanical and gen
eral science in i ts tactics, is prosecuted w i th continually 
incrl'asing expense. The development of the fish or 
auto-mobile torpedo has exercised some of the most 
inventive minds of the day, but it remains a most ex

pensive weapon . The torpedo in action is d isch arged 
at the ship to be attacked. On impact, if fortun ate 
enough to secure it, the explosion occurs, with de 
struction of the expensive missile. A torpedo net m ay 
bring about the explosion without injury to the ves
sel. In any case, thousands of dollars are involved in 
each discharge. 

The Halpin-Savage torpedo occupies an intermediate 

place between the fish torpedo and the torpedo boat 
lllanned by her crew. Search l ights for detecting such 
craft in n ight attacks have attained great perfection , 
and mach ine guns are so formidable against them that 
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such boats in actual service can only be used at the I circular bar of metal that surrounds it" The motor 

greatest h azard to l ife. The Halpi n - Savage torped o can impart to it a speed of 2,000 revolutions per 
supplies a rapidl y moving vessel almost submerged. minute. Beneath the body of the vessel and n ear the 
Traversing the body obliq u ely downward is a tube, stern is a balanced rudder. The torpedo proper is also 
whence the explosive torpedo is discharged . The me- of cigar shape , 4 feet lon g and 10 inches in diameter. 
chanism is so arranged , that on the bow of the tor- It can carry 100 pounds of explosive gelatine. The 

pedo carrier coming in contact with any object, the tube for its retention is sho wn in dotted lines in the 
torpedo will be disch arged obliquely downward and drawing. 
forward . Thus it moves in a direction to bri ng it Within the body of the vessel is contained a reel. 
nnder the hull of the ship to be attacked, and its This is introduced and removed through a han dhole 
movement is calculated to carry it clear of torpedo in the side. On it is coiled a fine in sulated wire. One 
n ets. The im pact also causes the vessel itself to back end of the wire passes ou t through a water-tight aper
away from the place. ture to the operator at the station , on shore or on 

It consists , in general terms, of a cigar-shaped vessel shipboard. At the station is a battery of 160 dry cel ls. 
17 feet long and 24 inches i n  d iameter. 'Vithin it are A s w i tch board in connection with them operates cor
cont'l,ined 33 Cells of storage battery weighing 300 respond ing mechanism in the vessel , so that the mo
pounds . These con nect with  a 2 horse power 1Il0tor tor can be driven forward or backward at will, and 

for drivin g the screw. The latter is of brass, 12 inches the rudder can be turned. Thus by means of a small 

in diameter and 14 inches pitch . It is protected by a cab le and comparatively light  current., the movements 
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1; Spearhead nnd bow spar . . 2 • . Bow spar c�ught in a torpedo net. 3. The torped? 4. Torpedo boat rcady for launching.· 

THE HALPIN·SAVAGE TORPEDO' BOAT AND TORPEDO. 

© 1889 SCIENTIFIC AMERICAN, INC.



224 'titufifit �mtri.tau. [OCTOBER 12, 1889. 

One element of personal risk is avoided in the use of tttn. 1 It lUttltllt TOWER. 

of th8 craft at any distance are under perfect control. I. t.6 � .  1,492 FEET FOR THE HEIGHT OF THE AMERICAN 

so weak a current. There is no danger of the operator * It seems to be general l y  conceded that the Ilreat 
receiving a dangerous shock. The actual work is ESTABLISHED 1845. American exhibition of 189 2 must be provided with a 
done by the storage battery working un a very short grand tower more lofty than the FI'ench or any other 
circuit, under the most economical conditions.  The MUNN & CO., Editors and Proprietol's. heretofore dreamed of. The question is. how high it 
torpedo may be discharged from its tube by a current should be built. A correspondent suggests 1,492 feet as 
sent through the same wire. PUBLISHED WEEKLY AT the most appropriate and satisfactory height, i n  monu 

Besides this an automatic arrangement is provided No. 361 BROADWAY, NEW YORK. mental token of the memorable year in which the dis· 
for effecting the discharge by illlpact and at the same _ covery of the New World occurred. 
time reversing the motor. The bow of the boat carries o. D. �IUNN. A. E. BEACH. ------ .. ' • , • ---
a spar 5 feet long, terminating in an arrowhead and MEETING OF THE NATIONAL TELEPHONE 
automatically released arms. If th is  strikes any object ASSOCIATION. 

TERJJIS FOR THE SCIENTIFIC &JJIERIC&N . it discharges the torpedo from its tube. It also acts as At the National Telephone Association meeting reo 
a point of attachment for a chain, whose use will be One cOPY. one year . for the U. S. or Canada ... . .. . ............ .. .. .. . . 300 cently held in Minneapolis. officers of exchanges from One cOPY .• Ix mont:, •.  for the U. S. or Canada . . ............. ....... ... 1 :)0 seen presently. When the spearhead strikes a wooden- One cOPY. one year. to any forehm conntry belonl/inl/tol'ostal Unl on. 4 00 widely separated sections exchanged experiences i n  re-
sheathed ship, it sticks in it. If it meets a net, the head Remit by po.tal or expre •• money order. gard to construction, maintenance. and the overcom" 
goes through it. and the rear cross arms coming in con- Australia and New Zealand.-Those who de. lre to receive the ing of obstacles caused by defective insulation. inter-SCIENTIFIC AMERICAN. for a little over one year. may remit £1 in current tact with the meshes are pushed back. This releases Colonial bank note •. Addre.. ference from gas and water mains, and electric light 
the two front arms. which spring out and hold the MUNN & co .. 361 Broadw!lY. corner of 'Franklin Street. New York. and motor mains. The l ast two constitute of course hy 
!Spar secu rely. I n  either case the pressure releases the Tile Sclenllftc "-lBerlcan SUPl,lelBen' far the worst interference, an interference which, in 
torpedo, detaches the spar from the torpedo carrier, 18 ad l.tlnct paper from the SCIENTIFW AMRRICAN. TilE SUPPLIUll£NT some cases, would. have proved fatal to the proper 
and reverses the motor. At once the vessel backs away 1. I.sned weekly. Every number contains 16 octavo pa!(es. uniform in . ize working of telephone lines had n ot concessions been 
from the ship attacked. leaving the torpedo and spar. with SCIENTIFIC AMEIUCAN. Term. of .ub. crlptlon for SUPPLEMENT. made. Experience and continual investigation is �.OO a year. for U. S. and Canada. '6.00 a year to foreign conntries belong-

The action of the torpedo proper is next to be con· Ing to the Po. tal Union. Single copie •. 10 cent •. Sold by all new.dealer. rapidly 'accomplishing what in the not long ago seemed 
sidered. In its front is an empty chamber designed to throughcnt t,he country. at least impracticable if not impossible. and it seems 
hold a chain, either loose or coi l ed on a reel.  The other (:omblo,," Rate8.-The SCIENTIFIC AMERICAN and SUPPLEMENT as if in u nderground telephony, as in electrical light-will be sent for one yea.r, to any address tn U. S. or Canada, on receipt of end is attached to the spar. From the rear a tube seven <Io1l4�s. ing. Europe would have to come hither for its cri teria. 
opens containing rocket composition. A spri ng is also The safe.t way to remit I. by draft. po.tal order. expre •• money order. or Mr. W. D. Sargent, who, besides having charge of 
attached to its front, which is stretched forward and rel/I.tered letter. the American telephone exhibit at the Paris exposi-

h Ausu'alla and New ZeBland.-The SCIENTIFH1 AMERICAN and . h I' . 
I 

. E . t slipped over a stud on the bottom of t e vessel. The SUPPLEMENT will be sent for a little over one year on receipt of £2 cur- tlOn, as been trave mg extenSIve y m urope Hlspec -
torpedo when it. is in the tube has the chain coiled up rent Colonial bank notes. ing the various telephone systems, said that in all the 
within its compartment. When released. the spring Addre.s �I UNN & co . . 361 Broadway. corner of Franklin Street. New York. cities he visited, save Paris. he fOllnd. the telephone 
starts it into motion .  At the same time the rocket wires overhead, the house top construction being  very 
composition ignites and drives it forward. It goes NEW YORK. SATU RDAY. OCTOBER 12 , 1889. much superior to anything we have in this country. 
down the diagonal line determined by the discharge The roof fixtu1'es are made of light iron, carrying a 
tllhe. As the chain feeds out, the forward end of Conlenh. very smail phosphor-bronze wire, so that large m asses 
the torpedo is gradual ly drawn upward, so that its (Illnstrat.ed article. are marked with an asteri8k.) of wire are scarcely visible, and the fixtures themsel ves 
defin ite course is a curve concave upward. It thus ACid. carbolic. in phthl.I ........ . 226 Inventions. index of . . ...... . .... 2.'15 SO light and airy that. to the eyes of a telephone man, 
dives under the torpedo net, if there is one, and rises �f;�hi;fi;.����:ln��f����ii;:.::::· � 1�'de,I:,��S:c(%\:��.I��neo��::::::: �� they seemed almost ornamental. He did not, he says, 
up under the vessel to be attacked. A time or an im- !1�:;;·I�eb�eiid:·::::::::::::::::::: m �I'!.�hl���r.�a'i,°o����������.�·.::::: �� notice the use of oVPl'head cables to any great extent. ex· 
mersion fuse is used to explode it. ��s"����':..��If:n;��ne:::::::::::: �� ����!:i�iit;iiidiitiia::::::::::::::: �� cept in London. where the telephone system is entirely 

Meanwhile the operator from his station has steered ����h:.:�n�·u'b�\�����D�.o����'��: � �g��o���p�':�:;;��ov;,iii.;;,t·iii.::: � overhead and the construction is of much thesarne 
the carrier as it receded. and has reversed the engine ��:����Ta���J':��n�i�ratio.;::: � ��Z�g��:gg.2IKJi��:�fn�"oi;;."·';i 2'lIJ character as in the other European cities, excppt that 
and brought it back. A new reel if necessa.ry is intro· g���i�:tt;��b'o���a���'!:��t���:: �� Pho����aep"tf.0����snt�·rliig"iii';�i;' 231 they use overhead cables. In Trafalgar Square he 
d uced, a fresh torpedo and spar are put in place, and Circuit •. branch" ..... .... ....... .. 233 by· ........... .......... ........ 2�O found a large lead cable stretched in full view from all 
the craft is ready for a fresh attack. £����:��·to::'or�W��:.'.�������:: fa? ::sc���i�dt���i;iii';i.;ji.ii;;.id;;;;';·� points, and wherever he looked. while in the heart of 

This indicates the general method of attack. It can E��[��%o��':r�':,:!'t"v'ci;,'hi,jwiii �� ��;;;��:.t����¥����i��.O:.���lt.l: �� London, he saw wires and cables extended in al l direc· 
also be used for cOllntermining. It can be sent on in �ai:g�.a�ttg:,r:;�iv;,�·::::.::::::: �m: �g�I'i,egS���\."r:;'':,��b���'ding::::::: �§Z I tions. As to Paris. as every olle knows. the gr�nd 
advance of a ship. and can be used to drop time·fuse ��f..:bA.'Ji:�C��tY�·siituiii.:::::::: r� �::fj��:i:��;'!I����::::::·.:::::::: W,! system of sewers, constructed for the m ost pal·t u nder 
torpedoes, without rocket tubes or chains, in the n�ft'���l��:ni;i�f����:::::::::: �� �'':::-:��·t����:e?�I��';i�II�.:::.::::::: �� the recent empire, makes a subway telephone l5ylStem 
locality of mines. Thus a path into a harbor could be a:�n:'.�w:l'.!g.I'ri" :r�!���:d'foods �� �;�::reer��\:e�:���·.'\",4!�gP:P.t:::::: ��� easil y  practicable. 
cleared. Another use would be for throwing torpedoE's r.,�':::[i·o�:!Mc:�k��:��:::::·::· �r1 t�f;��81���t'I��'lf.·o�e':.���·cif:" rill The British postal telegraph departmen t  put al l their 
through the air. By giving the tube a proper inclina. Invention •• agricultnral.. . . .... 2<U Water. refuse. purif. by lime ..... 228 wires underground, and as they do a l imited amount 
tion an explosive missile can be thrown over a torpedo of telephone bUt!iness. their telepbone wires are under· 
net against a vessel's 8ide or directly upon her deck. TABLE 0}4' CONTENTS OF 

ground. Their method has been described before. and 
Its distinctive characteristics are its perfect control consists in d rawing gutta per('.ha wires into th ree and 

at any distance without a crew, the absence of a heavy 
SCIENTIFIC AM ERICAN SU PPLEM ENT 

four inch iron pipes l!tid directly under the pavement. 
connecting cable. and its power of withdrawing itself just inside the curb, or between the curb and house 
from the vicinity of the vessel attacked. When a fish line, with manholes or handholes at convenient in-
torpedo is exploded. the whole structure is destroyed. No. 71.9- tervals. 
In the present apparatus the expensive portion can be I could n ot learn from any of the electrical people 
used o ver and over again, the torpedo, chain. and For ,be Week Endlnl( October 12, 1889. that I lUet abroad that any plans had been made for a 
movab le head or ipar being all that are expended in general system for placing a telephone exchange sys-
each attack. Thus it is peculiarly eligible for prac- Price 10 cents. For �ale by all new.dealers. tem underground.  PAGE 
tice in times of peace, owing to the practicability of I. BIOLOGY.-The Teredo It: South Africa.-Note. on the ravalle. My own impression is that we have little or n othing 
actual ly exploding charges. ?t�t�i�R��:������:��n���I.�n.�.��.���.��.t�c����. o.�.�������:.�� 11486 to learn abrQad, and that it wi l l  not be very long Lte· 

Experiments with the torpedo were conducted on II. CHEMIRTRY.-Rapld F'lltration.-ByREGINAu)A. FESSENDEN. fore th e  requirements of the business in London and - A  new method of foldin" filter papers t o  In. nre rapid t1ltrntion 
October 1 before a representative col lection of United wlthont the u. e of a filter pump.-6 illustration •........... ........ 11492 other large cities will necessitate their placing their 
States officers and scientists, and in  the il lustration the IlI.l.:'I�f�!W�J.r,;d!g:r':'':.�:c����y����g:tin�yaJ�:: ��."f.Ei'; wires u nderground, and that, we willbe able to teach 
trial is shown i n  progress. A torpedo net had been ����t�:\ly�����\����t�:.':".I��.re���n�.�?�.���i�.������������.��.��!� 11486 them llIany things when that time comes. 
stretched along a dock, boomed out frOID it a distance In���:�t�:,nle<1,.,n;��Ih,:���yri'll:!"i,I:lctTIn:·o'i�����·b���::I�Z In a paper on "Switchboards and Long Distance 
or'several feet. The torpedo was floating motionless tr�I��;:I�D�i';;"tcJ���� .. �g�,;rriview·c:if"·t·h';·possibiiitY·of"the'de: 11485 Lines on Grounded Circuits." by Flemon Drake, the 
in the water. The operator at the switchboard de- ve���':!,��Fi.��';,cA�� ;rs�r!�ir?:..f'A";,tro��aB�ea3��f. WC��i��;;: 11489 author expressed the belief that a cord an d plugboard 
pressed a key. The screw at once began to revolve. fli�'i�;,-;�th:;,!�W��r�:l�"enr�e�?c"::":�.���ra�i�e;i�rnt��'tJ:��.c:! of convenient size and construction is the bpst. He 
and the craft rapidly advanced and ran up to the net. ment of Science............... ... . ................................ 11487 had been getting excellent service from one th us shn-'!'he Strtkml{ of the El:ffe) 'l'ower by Lightmng',-By M. MASCART. 
The evolution of a cloud of smoke, as it struck, showed A full account of thi. remHrkable occuflence. WIth comment. on ply made: . It by this distinguished scientist... .... . ... ... .... .. ...... IH89 
that the torpedo was discharged. AutomatICally, at zlf;anll·. Polyphone.-The electric reproduction of l'Dusio. It. A strip of wood upon which are. arranged ten metal 
the saUle instant. it backed away from the net, swing- : rJ'r��':!��'tr�e�;c:�I��ed:t:��P;;�rP:e�����ro�:�hnfIi�:t�:n����� 11436 plugs or points a little less than one-fourth of an inch 
ing around as it did so until it faced t.he shore. The IV·l��O��:u�I��l�II��fl�::�!I�t?o;s��h1'hi�oc��cci't'fJv';,tib�i1tNbOi in diameter and about  an illch and one fourth long. 
motor was reversed again and the boat started ahead the lIaldwlD Locomotive Wor.' . .... . .......... . .. ........ . .......... 11433 These have a shoulder resting on the front side of the 

. .  • v. MISr.m[,).ANEOUS.-A GIRnce at the French Exhi bltion.-A 
and ran rapidly III toward the observer. The three I/ruphic Rcoount of the view from the Ellfel tower. with other strip. with screw and washer holding them at the back. 
eourses describ�d inclosed a hollow triangle. The n��et��J';t7(jt�:."���::Ji?��'�� .. Fi.:emeii··at· Paris.":':iriiei:e�iinl/ 11490 Just above this. passing through the wood, is also 
commalld E'xel'cised over its movements was remark· ��t��e"fi�r�.e':.�I:��\��·n���eb�o�����n':�:o���e��nt������� placed a spring similar to those in the Western elec· 
able. The bow spar was found attached to the n et, i118:���tta�!tii:(jen·ie;.a,:i,;;,::.:.Noteoi"ili.;·iife ·of·'a·very"iDte'resi: 11490 tric spring jacks. 
and the torpedo lay beneath it near the dock. In��:nJ:�cl\,:it�� c�:ti�';\r:no-;;-�.��"J�:�W�tici;,· of 'tlie constru,,: 11M This is fastened to the back of the strip, bends down 

The following are additional dimensions of vessel �1���:c�t;;�.��\)17�.��Wo�S.����la�.c��.���.���I.��.�.����O��.?��� 11491 in contact with the plug or pins at about three·quar· 
and torpedo. It may, of conrse, be made much larger. m��:tr�������il�·O��f!�-;M�v�':.';I��i:�.I�I���.���.���.���.I�: lU9I ters of an inch from the face of the stri p. A hollow 
Total weight, 1.300 lb . ;  bow spar, 5 ft. ; capacity for VI. NA VAT, ENGINF.ERING.-RlevaUng Platform �'erry Steamer. plug, with rubber shield attached to cord, makes the 
wire, 1� miles; weight of wire, 80 lb.; electric motor, ;;�;;��!..���'::;��I;n�·:.:'�.�rr�� 'f��r����fn�v.rJc��.�M���:� ('onnection in the u sual manner. These strips are 
2 h. p., Perret Elektron Company. Messrs. Nicholas t1Y��liaiiwar"ShIP.:':':T·WO faiiio;,·�·ii;.ii;.iiw;.:rsliip.·liiu.iriii.;(i.11481 fastened on to the switchboard frame, the.8allle as any 
J. Hal pin and Arthur W. Savage are the i nventors. w\i�i�i�t:·o'ff ��:lr��;�\'.!�Il�:��Of�vl,l��·l,{,�N,:�.�Tiie operaii,,;j'of 11479 other strip for spring jacks would be, in: rows of ten, 

The vessel has attained a speed of about ten knots. ral. in" the British ship s"nken near Malta.-1 illustrati O� .. . . .... . . 11491 thereby constructing a 50 or 100 wire swit!Jhbo$rd, as VII. ORON ANCE.-A New Pneumatic Gnn.-A glln for firing nitro' 
Its material of construction is copper. f��c:;�����3'l,"/).rn".:'::,f�:t"::.��ifJi,��fr�rl'c','��e.��i��.�.�.��� air.��� 11480 desired. A false face of wood, fiber, or rubber, with 

.. , • , • Smokeless Powder.-1·he dala of some experiments wilh the holes at proper places to give access to· the hollow plu'g' new �mokele88 powder now in process of introduction in Ger- h ImprovelBent on 'be Pbonograpb.. mRny .... . .. . .. .. . ... .... ....... . ..... . .. . . ........ ... . ....... ...... . 11486 in connecting with the spring jack. is plac.ed oYer:t e 
In the present phonograph. a stylus for ill1pressmg tl1�hg�;1':t7;,;�opn��n���IO�a�! �r':h�n;��e:���t:r��l�el���rffu�! ,hole and the su bscrl ber's number stampe'd in PJ'<1Per tratlon . .... ........ , .......... ........................................... 11481 place. Any suitable annunciato. r. can be us.ed •. ,T .. h.ls,. the wax is attached to the center of the vibrating dia- Vin. PAYSIOLOGY.-Olir Aensat!on. of Motton.-A very Interest-

phraglll. The new improvement of G. Bettini is to ::'t�y:::.�n�,r!��:i�':.���!i'g�lh�in%����a�lo����t���:Cf..:lu�g�:.!:.� arran�ement gives us a board very compact and con·. 
extend little rods from the stylull to several parts of tu •. -1 iilll.tratlon......... . .  .... ...... .... ................... ... 11492 venient for access to all its parts. 
the diaphragm. III this way greater exactness of tone lx·�R��:�:�!".?Ge�hitWt':.';N�';\��bo�re���: d�ail��f.fJi��:k��: As to long distance linE'S on grounded circuits he 
and speech is obtamed; 80 the inventor claims, ana, P,¥��e�����8ti��1I��tr��O;::;;';iRj.ftI"j,i;i.;o;:.:':'·A·.;:';i,;m·oi·oo,;: 11486 was of the opinion that it would be found desirable 
lUuch Iluperior results. =n::��r:t�:'n��:f:slt�'l,':,';JI�'f .:g�k':.�nh�':.t:al?o����I.�.i��.� 118 to adopt metallic circuits for all routes extending 
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100 Ill ile s or more. From Omaha h is company have cir- I ing the past five year s sho

.
w there is n� �eca� of the 

euits reaching to the fo llowing points :  wood or change of any kInd to cause InJury III plac-
Colul\lbus,90 miles ; York, 129 mile s ; Sutton, 145; ing or removing cables. Its economy, fiexibility, and 

and Fairbury, 135 m i les. The circuit to Sutton is safety strong ly recommend its use for conduits. 
wholly hard-drawn copper wire, weighing 213 pounds A cable covered with an alloy of lead an d tin put in 
to the m ile. The ot her s are mi xed circuits, iron and a conduit nearly five year s ago is unchanged. Cables 
copper. covered with pure lead were destroyed. It has been 

I n  su mmer there i s, of cour se, m ore or less atmo- found absolutely necessary to ven ti late conduits and 
sphel'ic disturbance, and i n  the evening often troub le manholes to prev ent explosion s from gas. 
due to electric light plants en TOy.te.. About one-half A paper wa s al so read upon " Dynamo Alternating 

o f  the comluunications between these points are made Current Interference with Telephone Systelll i n  New 
d i rectl y between the su b sClriber s withou t the interven- Orleans, La.," and another upon , . Telephone Saluta-
tion of the central office. tions. " 

Th e grea ter su cce ss had in operating long distance ... � .. 

l ines i n  the West may be attributed to the greater free- THE INTERNATIONAL CONGRESS OF AMERICAN STATES. 
dom 'fro m di sturbi l lg i llfluence s. He said : 

.. Withont a doubt, t.he proximity of ea rth circuit s  
have a marked effec t. A s  an il lustration, I may men
tio n that we ta l k as well ordinarily from Columbus to 
York, by wa y of O maha ,  as we can either to York or 
OllJaha alone. 'l'hat you m ay com preh en d  the p eculi
ar ity that I mentioll, I wi ll state that bo th town s are 
nearly west of  Olllaha, Co lu lllbus 90 lII ile sand York 129 
mi le s by wire, a nd the latter about 50 miles sou th of 
Columbu s. The wire to Yor k makes a detour to the 
south tlll'ough Lincoln, w h ich adds to its length. Prac
tical ly York and Col umbus are . the two ends of an ox 
bow, and Omaha in the middle of the bow, when the 
lines al'e con nected together. " 

. 

In the report on telephone service in Brooklyn, the 
following ta ble o f  mileage wa s presente d : 

Underground. Elevated R.R. Total. 
Mlles of conduit . ....... . .. n's 5'3 21'1 

.. duct . .. .. . .. . ....... 100'1 5'3 105'4 
" cable . . .. . . . . . . .  24'3 13'7 3S 

.. cOllductor . . . . . .. . 2,3.39'9 ],294'7 3,63t'6 

Miles conductor working . . . 1,327'2 679.3 2,006'5 

No. sllbs. cont'd . . . ... . . .. . 2,002 553 2,557 

No. cables cont'd .... ... ... 44 15 59 

Th e 17 mile s  of elevated rai lway in Brooklyn are u sed 
by the t;>lephone company in lieu of underground 
mains. The means of distribution from these main s  
wa s thu s de scribed : 

.. Ter lll inating either an under ground cabl ;> or a cable 
placed upon the structure it sel f  at some conven ient 
poi ut on the road , we r u n rubber-covered wires from 
that point in a distri b uting box six inches square, 
which i s  placed along the footway between the tracks 
to the points opposite where it is d esi red to branch 
them off. The wire s are then dropped th rou gh holes 
in the bottom of the box, run a long the cross gi rder 
of the road to the cnrb l ine, and jum�d directly into 

the subscribers' offices or to a branch pJ.� li ne or house 
top fixtllre. Where there is a group of su b scri ber s i n  
a block, it i s  the practice to  branch a cable contain ing 
10 to 25 cond uc tors from the mai n ca ble on the roa d to 
a conven ient point in the block, and distribute ovel' 
house to ps f rom there . " 

The report says further : 
" Close observation of the creosoted conduit and the 

lead-covered cables laid at various times since 1884 
seems to pr ove tha t the de structi ve agent u sual ly pre
sent in freshly creosoted wood disappears almost en
tir el y  after a few year s." 

A cable, such as is u sed by the Brooklyn company, 
put in the 1884 conduit i n  1887, shows , it i s  said, on l y 
slight tr ace of action o n  its surface at this  date, while 
part of the same cable laid in the 1888 conduit 8hows 
qu i te a scale of carbonate of  lead afte r one year's ex

po sure. Parts of the sa me ca bl e  placed in other con 
du i t s about a year after their construction show but 
little damage on the surface. 

T he same make of cable placed by the Metropolitan 
Com pany, late in 1885, i n  a creo soted cond uit between 
the Bl'Ooklyn central office an d th e Brook l yn bridge, 
when examined a fe w  days si nce, after th ree and a half 
years' ex posure, shows a slight crust of carbonate, 
pri ncipally on the upper  part. Another make of cable 
put in the same conduit in 1886 is in q uite as good 
cond i tion. 

To fur ther te st the effect of t ime and ventilation on 
creosoted wood, sam ple s  of two wel l-I\,llown m akes o f  
cab les covered with the al loy of lead and tin were put 
in a box made of creosoted wood, two years old, and 
same kind of cable  was put in similar box only eight 
mon th s  old. After three months the samples in the 
old wood box were found to h ave but inf requent 
patches of what is  known chemical l y as phenolate ,  
whi le the samples i n  the box made of the later lot of 
wood were thickly covered on the sides and top by 
phenolate. Ei ther phenol , a vol atile gas, or acetic 
acid in com bination with  carboni c  a cid ga s wil l  re duce 
lead to carbonate of lead. There being no acetic acid 
in the wood properly treated with dead oil or coal tar, 
and the phenol e scaping by evaporation and ventila
tion, the carbonic acid ga s pre sent wil l ,  in all proba
bi lity, have no more effect on the lea d  covering tha n  
if the cables placed were in dncts o f  i ron or o t.her ma 
terial. It would seem desirable, therefore. before plac
in g creosoted conduits underground to expose them to 
the air or to art.ificial me ans for evaporating the phen ol 
fro m the creo sote, if the latter cannot be obtained free 
from it. Thpr e se ems to be no doubt a s  to the dura
bilit.y of ereosoted wood. Freq uent examinations dur-

The congress of the th ree Americas was formal ly 
opened on Oc t.ober 2, at Wa shi ngton . D . C. The Hon . 
Jas. G. Blai ne , Secretary of State of the United States. 
was elected president, and Senor Romero , minister from 
Mexico, wa s at thfl head of a committee to report at the 
nt'xt mf.'eting of the congre ss upon a l ist of comm ittees 
for con side l'll.tion of the d i fferent su bject s  to be dis
cu ssed . As nOlle of the delegates to the co ngre ss have 
power i n  f ul l to act ind;>penden tly of their government, 
the congre ss's action w i l l  be in the nature of advice to 
the d ifferent countries. Bnt the resu lts o f  the con ven -
tion must be of the h ighe st i mpo l·tance. 

On the day m entioned above, repre sen tatives delegat
ed from the following countries were present: Hondn
r as, Mexico, Nicaragua, Peru , Sal vador, Uruguay, 
Veneznela, Bolivia, Brazil, Col o m bia, Co sta Rica , 
Guatemala, United States . In conference the se dele
gate s, together w ith representatives of the Span ish 
American Com mercial Union, are to determ i ne what 
m easnres can be taken to in crease commerce between 
the political divisions of the th ree Amer Ica s, to recom 
mend changes i n  or modi fications of existing inter
national relations, and to gi -'e as prac tical a meaning 
as possi ble to the dOlltrine of A medca for the Ameri
cans. . In Eu rope the citizen of the we stern hem i
sphere see s  much t hat is repugnant to his ideas. Labor 
is there established on a ba si s  that doe s n ot accord with 
our ideas. Standing armies and compulsory military 
service, war s of great expen se bot h  as regard lives and 
th e general resou rce s of life, immense and expensive 
navie s, are not a ttractiv fl objects for our im it ation. 

I n  h is address to the conventi on , Mr. Blaine spoke 
of the im mensi ty of the interests represented. Nearly 
12.000.000 of square mileR, or an area th ree ti me s a s  
large a s  all Europe, with 120,000,000 of population , were 
inc luded in the countries of the con vention.  His ad -
dress was a plea for closer Ilommercial relationshi p, for 
co·operation and confidence to do away with the ne lles 
sity for the maintenance of the balance of power, and 
for friendsh i p in st.ead of force a s  the dictator of  inter· 
national relations. After some f urther addre sse s  the  
c on gress a dj onrned u n til Monday, November 18th.  
The intermediate time i s  to b e  devoted to a forty-day 
excursion through the United States, by invi tation o f  
the govern ment. A magnifi cent train, the fine st i n  
equipment that ha s e ver been made up, is to tran sport 
the m to the leading poin ts of interest of the country. 

While the  productions of America, especially in the 
l ine of mach i n f.'ry, enjo y a world-wide re putation, they 
are not on that account free from competition. Not 
on l y have the manu facturers of this countr y open 
rivals ,  but a species of underhand competition is a t  
work. Foreign prod ucers copy the forms and charac
teristics of our  goods in cheap material, and th u s suc
ceed in placing them in markets which h ave been 
worked up by our selves. The South American countrie s 
are a favorite field for this form of competit ion . 

This is but a side i ssue. The m ain fact . is that the 
great open i n g for trade afforded by them is not uti l ized 
by the Un ited States. England , Germany, and Fran ce 
are h ot com petitor s, and have alread y left u s  far 
behind in the r ace. It is to be hoped that the outcome 
of the convention will be the e stabli sh m ent of better 
commercial relations. T l'II.n sportation is again st u s, 
owing to the want of ad equate steamsh ip facilities. 
To much of South Am erican territory, t h e  quickest 
existing route is 'via England . Man y  other circum
stances operate in the same unfavorable way. 

There is one ele ment i n  the problem, apparently 
bnt not in real ity a minor one, that ad mits of easy at
tack . Comparatively few people realize how imperfect 
are our postal arrange ment s with  t he se countri e s. 
Letter s can be sent by regular m ai l , but of the proper 
postal f aci l itie s for business there is a great deficienllY. 
Millions of d ollars worth of bu sine ss are transacted 
annual ly with i n  the United St ates th rough the post 
office. Samples of goods are sent by mail, and sel ec 
tions are made from them as the ba sis  of order s to be 
in tu rn  sent b y  mail, and paid for by po stal 1II0n;>y 
ord t'r s. The Federa l government in provid ing th e se 
facilit.ies appears in its const.itutional ro le o f  a rt'g'u
lator of com merce be t ween the State s. The po st o ffice 
ha s al ready become an i mportan t elemt'nt in the 
actual bu siness tra nsactions of buying and sel ling in 

th i s cou nt r y, a nd with t h e  e�tabliRhment of a 1110re 
comprehensive parcel s post, will become a still larger 
factor. 

If we turn to the southern countries and colon ies, 
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all appear s  different. Over twenty-five inde pendent 
stat es and col oni es on  the con tinent and islands are 
among them. With the exception of a few ullim
porta llt islands, there is practic al l y o nly a letter post 
between us and them. Mon ey order s can not be sent , 
so that without special accounts, swall  financial trans

actions are debarred . 
It is safe to sa y that n o  more easily executed and im

portant i mpro \'eme nt can fall within the scope of 
deli beration of the congres s. The business of se nd
ing sam ples by wail im plies the nece ssity of ch eap 
postal rates. Then as a third innovation, an effective 
parcels post should be establibhed. 

• • • • • 
The American I n stitnte Fair. 

The annual exhi bi t ion of the American Institu te was 
opened to the public Wednesday eveni ng, Octoher 2, 
with the usual exercisps, consisti ng of ll111sic and an 
open ing speech by ex-Register L. E. Chittend en. I n  
his speech referring t o  the Pllst histol'y o f  all kinds of 
industrie s, M r. Chittenden claimed that la bor arJd 

capital are not inimical, nor  d oes la bor- sa ving  ma
chinery hav e other than a benefici al effect upon the 
workingman. "The intelligent mechall ic w h o  thi n k s 
a s  he works," added Mr. Chittenden, .. becomes an in
ventor. How a huo st infinitely better, then, are the 
prospects of l i fe which open to th e ski l l ed ,  the educ ated 
mechanic than are tho se presented to the you ng pro
fe ssional llIan ? What are called learned professions 
were never before so overcrowded. 'l'here are ten 
lawyer s and doctors and m i n isters w here t h ere i s  ade

quate su pport for one-no t one i n  twenty succeed s. 
\Vhat i s  to happen if this overcrowding of the profes
sion s  goe s o n ? I almost dread the answer, for I see 
nothi n g  for the great arm y of young professional IlJen 
in the future but disappointment, failure, and in 
man y  cases crime, misery, and want. In my short 
term of public l ife I never gave any a ssistance to any 
youn g man to get an official appointwent or to enter 
the pu blic service. I once myself mad e the mistake of 
leaving my profes sion for a short term of public l ife. 
If I could speak with the power of silver-tongued 
I saiah, I would lead all yo nn g men to the path of 
educated mechanical productive labo r. "  

•.• I" 
Russian Naval Activity. 

The sh ipbui lding yards in South Ru ssia are now a c
ti vely em ployed , says lndust1'ies, in carry ing out t he 
orders recently given b y  the Mini ster of Marine for 
three new i ronc lad s  of about 11,000 tons each, which 
are intended w hen complete to au gment the Black S pa 
fleet. Each vessel will be provided with engines de
veloping 12,000 I. H. P., and w i l l  be armed with six 
heavy guns of the J� ost m o dern t ype . Six torpedo 
boats, provided wi th arrangement s  for burn ing liquid 
fuel, are to be commenced forthwith. When com
pleted , two wi l l  be attached to the B lack Sea fieet and 
the I'emainder are intended for COURt defense service in  
the Baltic. The gunboat s Tchernollloretz, Zaporoget, 
nnd Donetz are being pu shed forward to receive t heir 
armament, and when ready will be employed on serv
ice in the Black Sea. The two first-class battlesiJips, 
Tcherwe and Si nope, are practiC'a lly read y for sea ,  and 
t he latter , which was built at Sebastopol, is now a w ait
ing her trials. The Sinope is a powerful ve sse l  of 10.800 
t ons displacement, and is fitted wi th engi nes construct
ed by Me ssr s. Napier & Co., of Glasgow, capable of de
veloping 12,600 I. H. P.-a power deemed sufficient to 
propel her at a llIaxi m  um speed of 16 knots. The great
est thickness of her armor, which is of steel , is 18 inches, 
the p l ate s for which were su pplied b y  Me ssr s. Cammell 
& Co. of Sheffield. Her armament consists of six 12 in. 
and seven 6 in. pieces of hea vy arti llery, and fourteen 
quick-firing Hotchk iss guns. The steel torpedo ram 
Captain Sukan, recently launched at Nicholaieff, i s  to 
be compl eted with the  utmo st dispatch, so tha t her 
engine trials may take place at an early date. 

Fostered by the pre sent Czar, the  Russian n a.vy h its 
grown rapidly , and at the pre sent time ranks th i rd in 
the po sse ssion of ironclad s. The Ru ssian naval au thori
ties, evide ntly ben t on maintain ing a supremacy in the 
Black Sea, are building up a fleet replete in e very re
spect, and which one day will cause considerable an
noyance to Tu rkey. In fact, tLe present naval enter
prise in South Russia has already roused the attention 
of the Porte, for the ironclads of th e Tur ki sh navy, 
which have for a lengthened period lain in a neglected 
state, are being docked and repaired to render them fit 
for active service. 

... �. 
"Callal Sore '.I'broa t." 

In view of th e  early completion of  the Manche ster 
shi p  canal-in fro m fifteen to e ighteen month s-the 
directors of the ship canal are making Yigorous efforts 

to i n duce the varioml local authorities to arrange for 
the carryi ng out of sewage schemes where by the pollu
tion of the Irwell and Mersey and their tributaries will 
be prevented . The water of the Medlock is occasionally 
nsed by t.he Bri(lgewater Canal Company, and at a 
meet ing of the Altrincham Union Sanitary Authority 
it was statf.'d that t.he condition of the canal give!' rise 
to a peculiar d isea se ca lle d  "canal throat."-Bl'iti<B-b. 
Medical Jou1·nal. 
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AN IMPROVED REPLACING FROG. 

A light, portable frog, for replacing derailed loco
motives and cars, to be entirely supported by the 
rails, and by which gravity will be made available for 
shifting the car or locomotive laterally, is illustrated 

i'eitutifit !tutricau. 
tom chamber, but, before being delivered by the 
pumps to the boilers again, this water is passed 
through a coil of pipe in a drum, B, in which steam 
from one of the engines exhausts by Ineans of the 
pipe, E, the steam and water of condensation from this 
drum being taken off by means of the pipe, F, leading 
into the bottom chamber. By such construction the 
air blast is heated without any direct expenditure for 
fuel. 

For further information relative to this invention 
address the iI�entor, in care of Mr. D. J. Palmer, 
Boyne, Mich. 

. . �  . ..  
AN IMPROVED SKETCHING TRIPOD, OR DELINEATOR. 

The accompanying illustration represents a device, 
patented by Mr. D. K. Wade, to facilitate perspective 
work, and by which such drawings can be accurately 
produced by a novice at the first trial. Adjustably 
secured upon a folding tripod of the usual st,yle is a 
base board, ou the outer end of which is supported a 
sketching board. N ear the rear end of the base board 
is a staudard, turning freely in its socket, and at the 
top of the standard is p ivotally suspended a sighting 

..-- tube, supplied with cross hairs at its objective end and 
LADD'S REPLACING FROG. a peep hole at the observer's end. The standard is 

forked at its upper end, and to the under side of the 
bere with, and has been patented by Mr. Joseph J. sighting tube, where it is huug in the forked part of 
Ladd. To the head of the rail, with the frog to be the standard, is attached a segment of a gear wheel, 
used on the outside of the rail, is fitted a clamp, having which meshes with a pinion operated by a thumb 
an offset on one side to receive the foot of the rail ,  and wheel at the side, whereby the vertical elevation in 
adapted to be made fast on the other side of the rail  which the sighting tube is  di rected may be readily con
by means of a clamping screw. There is a removable trol l ed. Upon the lower end of a rod which has its u pper 
cap to fit the end of the clampin g  screw, to cause it to end pivotally secured near the outer end of the sighting 
hold more firmly in position, this cap being attached tube is  pivotally hung the outer end of an arm whose 
to the screw by a chain. In the central part of the inner end is  p ivoted to the standard, and from this 
clam p at the top is a stud, over which fits one end of arm is  suspended the outer end of a pencil  tube. The 
an inclined bar to be used on the outside of the rai l ,  inner end of the pencil tube rod is  pivoted in a short 
the bar being angled to bring its u pper end parallel , standard to the rear ()f the one supporting the sighting 
with the head of the rail, while its lower part is I 
beveled, and its extremity is bent downwardly, form
ing a retaining edge for engagement with a tie or any 
suitable support. the bar being adapted for use on 
either the right or left hand side of the track. In the 
device to be attached to the other rail the clamp is dif
ferently formed, and the replacing bar is made much 
wider than the first one, being also provided with a 
heavy sheet i ron covering, which extends down to its 
beveled extremity, and rests on the ties between the 
head and the lower end of the bar. With the frog ar- . 
ranged as shown, when the wheels are run up the in
clined bars, their tendency is over toward the rail on 
each side, so that but little force is required tv replace 
them on the track .  

For further information in relation to this  invention 
address the inventor, in care of Messrs. McKay & Co. , 
Callao, Peru. 

AN IMPROVED BLAST HEATER. 

An invention providing for the utilization of exhaust 
and blow-off steam to heat blasts for furnaces has been 
patented by Mr. John Scanlon, and is illustrated here
with. The upright boiler-l ike structure, A, is divided 
i n to top, bottom, and central compartments or cham
bers, the end compartments being connected by nume
rous  tubes running through the middle com partment. 
A large pi pe, C, from the blast fan, i s  connected with 
the upper portion of the middle chamber, and another 
pipe, D, from the l ower portion of the middle chamber, 
leads to the furnace. Exhaust steam from the several 
engines used about the place is del ivered to the lower 
chamber by pipes arranged in any desired manner, the 
blow-off steam being also so del i  vered to this  cham ber 
the steam so su pplied passing up  through the tubes ar: 
ranged in the middle cham ber. A tank, G, is provided 
for col l ecting the water of condensation from the bot-

SCANLON'S BLAST HEATER . . 

WADE'S SKETCHING TRIPOD. 

tu be. The connection between the pencil tn be and 
the sighting tnbe is such that they will both always 
point  in a direction exactly parall el, as the sight
ing tube is turned to point either up  or down or 
from side to side. In the pencil tube a pencil i s  held 
to be freely  pushed forward against the sketching 
board, by lIleans of a thumb piece, the pencil being 
thrown back by a spring in the tube. In sketching with 
this device, when the sighting of any desired point  has 
been effected, . a  point is made on the sketching board 
by pushing the pencil forward, these points bein g  suc
cessively made as t.he sighting tube is moved over the 
field of which a view is to be made. The moving of 
the pencil tube is simultaneous with that of the sight
ing tube, and from the points thus made, by constantly 
dotting with thi s  mach ine pencil, an exact outlinA may 
be readily obtained of any sketch in perspective it is 
desired to make. 

For further information relative to this  invention 
address Messrs. D. K. Wade & Co. , McPherson, 
Kansas. 

.. . . . . 
AN ATTACHMENT FOR SCISSORS. 

A device for attachment to scissors, by means of 
which fruit, flowers, etc. , when cut, will be held until 
the scissors are opened, is  i l lustrateri herewith, and has 
been patented by Mr. James H. Norrell, of Augusta, 
Ga. It consists of a Sprillg  bow having side arms at 
the ends of which are openings to receive the points 
of the scissor blades, as shown i n  the small views, this 
bow being held i n  place on the scissors by a spring 
fastening with a hook at one end to engage either of 
the handle rings, and a ring or eye at the other end, 
adapted to sl ide iu  one or the other bearing portions of 
the bow. As the scissors, pl"Ovided with this attach
ment, are closed to cut the stem of the fruit or flower 
the arms extending along the blades close against 
the stem below the scissors, to grasp and hold the 
stem until the  scissors are opened. Ordinarily the bow 
and arms will be of spring brass wire for gathering 

[OCTOBER 12,  18&). 
flowers and l ight fruit, but will be made heavier, with 
the use of flat bar brass, al l nickel plated, when de
signed for heavier work. The i l lustration also shows 
a method of attaching scissors, wh ich may be provided 
with t.his attachment, to a pole, for gathering fruit 

NORRELL'S SCISSORS ATTACHMENT. 

from a tree, the scissors then to be operated by a small 
wire attached to the free handle, and brought down to 
a lever within convenient reach by the hand.  The 
other handle of the scissors i s  attached to the pole by 
hooked bolts, tightened by thumb nuts, as shown. 

. ,  . . .  
Carbonic Acid i n  Phthisl_. 

Dr. Hugo Weber describes a novel way of treating 
consum ption, in t.he BeTlin. klin. Wochenschrift, Sep
tember 2, 1889. This consists in administering  to the 
patient  a teaspoonful of bicarbonate of soda before 
meals and following it up with a glass of water con
taining twelve drops of muriatic acid. There is gen
erated abollt half a pint (270 c. c.) of CO2,  which is 
gradually absorbed and exhaled by the lungs. Weber 
reports nine cases in some detail favorably affected by 
this treatment.- Medical Record. 

. ,  . . .. 
AN IMPROVED SWINGING WINDOW SASH. 

An improvement whereby window sashes are 
mounted so tL",-� they will slide vertically, but may 
be brought int,� engagement with pin tIes upon which 
they may be swung inward, thus permitting the ready 
cleaning of both sides Of the glass, is illustrated here
with, and has been patented by Mr. Jonas E. Roeder, 
of  No. 2604 Montgomery Avenue, Philadelphia, Pa. 
Fig. 1 is a perspective view showing the utility of the 
invention, Fig. 2 representing a removable side section 
of the window casing, and Fig. 3 a sectional view of 
the sash in engagement with the pintles. Just above 
the sill, at the left of the window casing, folding 
arms are mounted i n  the runways  of the lower and 
upper sashes, the arm in  the runway of the outer sash 
being longer than the other arm, to permit the sashes, 
when swung inward on these arms, to lie in parallel 
lines. These arms have pintles, and are hinged to 
plates secured within recesses in the runways, the 
pin ties entering recesses in the plates when the arms 
are folded. Spaced apart a distance equal to the 
height of the sash are other folding arms, carrying 
pin ties, the arms in the outer runway also being 
longer, and the pintles fitting in recesses in one side of 
the guiding strips of the runways when the arms  are 
folded back, the pin ties of both the top and bottom 
arms bei ng adapted to enter sockets corresponding' 
thereto in the sash, as plainly shown i n  Fig.  3. The 
frame-like removable side section of the window casing 
is held in its  normal position by means of a thum b  
piece, and when this section i s  removed, Itnd t h e  fold
ing arms turned down, so that the pintles enter the 
sockets in the sash, the latter can be readily swung in
ward upon the pivotal connection thus formed with 
the window casing. 

ROEDER'S SWINGING WINDOW SASH. 
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JACOB'S LADDER. 

The simple toy illustrated in the annexed engraving 
is very illusive in  action. When the upper block is 
grasped by the edges, as shown in  Fig. 1, and turned 
so as to lift the second block in the series to the same 
height, the upper end of the second block falls into an 
inverted position, and appears to pass downward on 
the other members of the series, first upon one side of 
the ladder and then upon the other unti l it reaches the 
bottom. But this effe�t is only apparent, as the second 
block in reality only falls back into its original position 

$titutif i t �tutritau# 
i least protect the public. A single glance at a locomo
tive passing rapidly is sufficient to cause the same cere
bral derangement ; consequently it is absolutely neces
sary to build a fence ten feet in height on each side 
of tlIe railway." 

Paris ExblbUlon Space. 
For the information of the various projectors for the 

great world's exhibition to be inaugurated in this 
country in 1892, in celebration of the four hundredth 
anniversary of the discovery of this continent by 
Columbus, we give below the area of ground occupied 
by the various buildings of the present Paris exhibition . 
Whether the American show is to be held i n  New 
York, Chicago, St. Louis, or Minneapolfs is as yet un
settled . If the ingenious inventors who claim to be able 
to make a railway to run nine hundred miles an hour 
by electricity would only hurry up and prod uce a 
working example, it might be possible to divide the 
exhibition, and locate one section in eMh of the above 
places, the several sections to be connected by the 
aforesaid rapid tran�it railway. As the above velocity 
is about �qual to that of an old-fashioned cannon ball, 
we fear the inventors have overshot the mark, and the 
safer way will therefore be to locate the exhibition all 
in one place. 

The French exhibition is in a park called the Champ 
de Mars, which ; \ 325 acres in area, of which the build
ings occupy an area of  125 acres, as follows : 

Sq. feet. 
Machinery Palace . . . .  . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . .  1lO8,806 
Palace of Industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,138.930 
Palace of Liberal Arts . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  202.282 

Palace of Fine Arts . . . .  . . . . . . . .  . . . . .  . . . . . . . .  . . . . .  202,232 

Total . . . . . . . , . . .  ' . . . . . . . . . ' . ' . . . . . . . . . .  . . . ' . .  ' 2,052,200 
And the remaining space is occupied by thc Eiffcl 

tower. pavilions. gardens, etc., History of Human 
Habitations, Children'S Palace, pavilions of South 
American States, restap.rants, monumental foun-
tains, etc . . . . . . . . . . . . . . . . . ' . .  . .. . .. . . .  . .  . . .  . . . .  . .  .. 2.680,880 

.. « .  I "  
AN " OTTO " GAS ENGINE OF ONE-THIRD HORSE POWER. 

The small " Otto " gas engine herewi th illustrated is 
the smallest size which has been brought out by the 
makers, the Otto Gas Engine Works, of Philadelphia, 
and develops about one-third h orse power. It occu pies Fig. 2.-CONNECTIONS OF a floor space 14 inches square and stands 20 inches 
high, from floor to center of shaft. in the series ; but in the operation it becomes reversed , 

what was before the lower end becoming the upper Its moving parts are few and simple, though it  em
end, the front having exchanged places with the back. bodies every and all functions required in a practical 
This change of position of the second member brings and economiGal �as engine, including the regulation 
it  parallel with the thIrd block, which is then released, of speed and consumption of fuel in proportion to 

amount of work done. The igniter is of the simplest and the third mem bel' drops over onto the fourth , when 
form, consisting of an iron tube heated to bright red the fifth block is released, and so on throughout the 

entire series. heat by a Bunsen burner. The explosible mixture by 
In Fig. 2 are shown the three upper blocks of the se- com pression is  forced inside of this tube and is so ig

ries, 1, 2. and 3, and their connecting tapes, the blocks nited. The work to which so small an engine can be 
being represented as transparent and separated from applied with satisfaction is that of running amateurs' 
each other a short distance to sho w  the arrangement of to�ls, a job printing press, three or four sewing ma
the connectionR. Block:l hasiattached to it three tapes, chmes, or the same number of fans. .It can al

.
so b� at

a, b, b. The tape, a, is  attached to the face of the tached to a small .house p Ulnp, and WIll run WIth either 
b lock at the center at the upper end and extends over I coal gas 01' gasolIne vapors. It ought also to find ex
the rounded nd of this b lock and u�der the rounded tended use among the grocers for running a coffee mill ,  
end of blOC: 2. The tapes, b, b. are attached to the J a

.
n d  wi1l ma�e an .attractive window exhibit to adver

face of block 1, extending downwardly under the lower tlse a grocer s busmess. 
end of this block and u pwardly over the upper end of 
block 2. The tape, a, which is attached to the center 
of the upper face of block 2, extends over the end of 
this block, downward underneath. the block, and over 
the upper end of block 3, where it IS  secured. This 
arrangement of tapes is observed throughout the en
tire series. 

In Fig. 2, block 2 is  represented as fall ing away from 
block 1. When block 2 reaches block 3, the tape, a, 
will be parallel with the face of block 3, and the latter 
will be free to fall in a right-handed di rection in the 
same manner as block 2 is fal l ing in  a left-handed direc
tion . When block 3 is parallel with block 4, the fourth 
block will fall o ver  in the left-handed d i rection. 

The blocks, which are of pine, are each 3% inches 
long, 2% inches wide, and .!4 inch thiclc The tapes, 
wh ich are each 4%, inches long and 1$" wide, are fastened 
at their ends to the blocks by means of gl ue and by a 
small tack driven through each end of the tape, as 
shown. 

DELIRIUM FURIOSUM. -There was a time when 
people, even in this country, the birthplace of 
railways, S[l,YS 11'01£, were protesting against 
their introduction, predicting all kinds of evils 
that would follow in their wake. The most 
curious protest against rail ways, however. was 
that drawn up by the Royal College of Bavarian 
Doctors, recently d iscovered in the arch ives of 
the Nurn berg Rail way at Furth, the first Ger
man l ine constructed. It  contains the follow
ing passage, pointi ng out the danger of the 
new system of  travel : " Travel in carriages 
drawn by a locomotive ought to be forbidden 
in the interest of public health. The rapid 
movement cannot fail to produce among the 
pa�sengers the menta'! affection known as de

lirium Juriosum. Even if travelers are will ing 
to incur this risk , the government I:!hould at AN OTTO " GAS ENGINE OF ONE-THIRD HORSE POWER. 
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Tbe Indiana M o noDlent. 

Indiana's monument to her soldiers and sailors will 
be the highest yet erected in the United States, except 
Washington monument, which is 555 feet high. This 
structure, by its majestic proportions, eclipses all 
others, though in its present condition it is entirely 

Fig. l.-JACOB'S LADDER. 

lacking in artistic beauty. It is impressive only by its 
magnitude and severe simplicity. Bunker Hill monu
ment is 221 fe�t high and 3 1  feet square at the 1:>ase. 
The Nelson column in Trafalgar Square, London, is 145 
feet high. It has fine bass-reliefs representing different 
naval battles, and is surrounded by four grand, col08-
sal lions in bronze, modeled from n ature by Sir Edwin 
Landseer. The greatest height of  the Prince Albert 
memorial, in London, is 175 feet, though this magnifi
cent monument does not depend upon height for its 
effect. The Colnmn Vendome, in Paris, is 143 feet 
high. A fine soldiers' and sailor8' monulIlent at Hart
ford, Conn . ,  'unveiled about two years ago, i s  75 feet 
high. There are a number of other soldiers' monu
ments in different parts of the U nited States, but none 
so high as those mentioned. The Indiana monument 
will be 68 feet i n  d iameter at the base and 269 feet 
high, including pedestal and statue  of Victory on the 
summit. This will place it easily among the highest' 
monuments in the world , as it certainly will be one of 
the most artistic and impressive. When completed it 
will be a matter of State pride for all Indianians and 
of enduring attraction for lovers of art.-Indianapolis 

Journal. 

• • • • • 

A Tenaci o u s  S o l der. 

An account is given in the Berliner of a soft alloy 
which adheres so firmly to metallic, glass, and porce
lain surfaces that it can be used as a solder, and which , 
in fact, is valuable when the articles to be soldered are 
of such nature that they cannot bear a very high 
degree of temperature, the composition consisting of 
finely pulverized copper d ust, which is obtained by 
shaking a solution of sulphate of copper with granu
lated zinc. The temperature of the solution rises con
siderably, and the metallic copper p reci pitated in the I form of a brownish powder-20. 30, or 36 parts of this 

J copper dust, according to the hardness desired, being 
placed in  a cast iron or porcelain-lined mortar, and 
well mixed with some sulphuric acid having a specific 
gravity of 1 '85. To the paste thus formed are added 
70 parts by weight of m ercury, with constant stirring, 
and when thus thoroughly mixed, the amalgam is well 
rinsed in warm water to remove the acid and then set 
aside to cool ; in ten or twelve hours it is  hard enough 
to scratch tin. On being  used, it is heated to It tem
perature of 3750 C . ,  and when kneaded in  an iron 
mortar becomes as soft as wax ; in this d ucti le  state it 
can be spread upon any snrface, to which , as it cools 
and hardens, it adheres with great tenacity. 
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lUeu dlD� Carria�e Sprlllg •• 
A practical man w rites to the Horse:;hoer and Hard

ware Journal that he can ham mer uetter than w rit"" 
yet he manages to tell in a plain manner how to mend 
the spri ngs. He says : 

Fi r�t, u pset the ends to be joined-well, how much 
each can determine by his own practice. Upset it wen 
back from the ends, for, although about an inch is 
enough to make the " lap " heavy enough to do a good 
job w hen drawn out, yet the steel will heat hot enough 
for at least two inches from the end to throw otT more 
or less scale,  w hich wi l l  make the spring thinner each 
s ide of the lap. So u pset enough to al low for the scal· 
ing and a little more, for a reason soon to be given. 

Second, scarf the ends down very sharp, j ust as sharp 
as you can, as this is one of the main things in getti ug 
a good weld.  If  you get it very sharp, l ike a chisel, there 
w i l l  be no crease visible across the spring at the ends 
of the lap. A hole is to be p unched i n  each scarf for 
a r i vet. This  rivet m ust be made from a piece of spring 
steel, so as to be l i ke the spring. 

Th ird, prepare a piece of spring steel about one·six
teen th of an i nch thick, and broad enough to reach 
one-third or one-fourth of an inch beyond the ends of 
the scarf or lap when laid together, as J O U  wil l  have 
them when riveted. Thin the two opposite ends of 
this piece down very thin-as you h ave the ends of the 
spring-and lay it between the ends of your spring be
fore you rivet them together with the steel rivet. 

This piece is  to make up fur the loss of steel in weld
ing, by the action of the fire and oxygen, so the spring 
w i l l  be as thick and as long as before bein g  broken. 
After the ends are riveted together, set the edges of  
the sca rfed ends and the piece between down close, so 
th ey w i l l  not be so l iable to overheat in welding. This 
l i t t l e  piece between :: was taught to call a "scab." 

Fou rth, now weld the spring at the lap, taking care 
to make the heat as short as possible, so as to heat as 
l i tt le  of the leaf as may be, and lay down all the edges 
as q u ickl y as possi ble, and draw out w hat you can 
w h i le s t i l l  quite hot, taking care to keep the poi n t  of 
welding a l i ttle n arrower than the body of the spring 
al!< long- as it  is a l ittle thicker. 

Return to the fi re and take another welding heat as 
soon as the spring is a little bel ow welding point. Do 
this until  the lap is drawn down nearly to the required 
size, if you have to put the spring in the fire and take 
three or four welding heats. Be sure to do hut little 
dra wing at any time after the spring is cooled below a 
welding heat. 

Any weld you can make will come apart by drawing 
at a low h eat-that is, by striking on the edges and 
then on the sides, as you do in drawing out a bar. So 
work as to have the weld d rawn a little narrower and 
a little th icker than the leaf very soon after the last 
heat is below the welding point. After this do not 
strike on the edges of the leaf at all. 

N ext clean off the borax and slag, and thoroughly 
water ham mer at a low heat both sides of the leaf, 
u n ti l  the  la p  and a l ittle each side of the la p is  reduced 
to the exact thickness of the leaf. This wi l l  make the 
I paf wide enough at the  point where you have before 
kept it  a l ittle narrower. Now fit to the other l eaves, 
never h eati ng- q u i te to a cherry red , and when cold fi le 
t h e  edges smooth. [ am sure with a few trials you will 
be able to  so get hold of the main poi nts as to do a 
job that wil l  look as good as new and stand well. 

. , . .. ... 

Purificatiou of Refuse Water by lUean. of Lime. 

The vexed q uestion of the puri fication of waste and 
refuse wate rs from factories, and d rai n age from towns, 
is a matter of such great i m port ance, from both a sani
tary and economical point of view, that any work tend
ing to elucidate or si m pl i fy the matter is not onl y  of 
universal interest, but also of considerable importance. 
It would be useless to enumerate the many processes 
that have been p roposed for the purification of refuse 
waters. which al l  claim to do their work efficiently an d 
econom ically. and, m oreover, without rendering the 
neigh boring stream objection able. It must be remem
bered that the object of purification is the removal of 
putrescible organic matter and injurious mineral con
etituents, b u t  the latter does not present any great 
dil'Hcult ies. It is  the former which has given rise to 
the n u merous rival processes and innumerable contro
versies. 

In al most al l cases the object has been to remove the 
organ ic lIJ atter by preci pitation, and with this object 
in v i e w  it has been sought to form a preci pitate in the 
wat er, in  the hope that the precipitate thus formed 
would, in settling, carry down most of the organic 
matter w i th it,  and leave the water, perhaps after 
li lt l'at ion,  in such a con d i tion as to be practical ly harm
l ess, and for this purpose l ime has been very general l y  
applied, on account o f  i t s  proneness t o  precipitate, 
owing to the insol ubi l i ty of its salts. It  has also the 
advantage of being moderate in  price, and not poison
ous. But  it has been very generally regarded as i nef
licient ::"lone, and therefore, as a rule, some other sub
stance or substances, coupled with different modes of 
treatment, have been recom mended by various ad vo
oates to su pplement the lime. The chief obj ections to 
lime have been .; (1) That it renders sUllpended organic 

J'titutifit  �tutritau. 
matter sol uble. (Z) That organic matter rendered solu
ble by l i m e  is 80111eti l ues repreci pitated when the lime 
is neu tralized ; whi le some people contend that this or
ganic matter is rendered perman ently sol uble,  and is  
not reprecipitated, but is retained in  solution. to the 
detri ment of the water. (3) That efliuent water con
taining free lillle i s  objectionable, and dangerous to the 
ani mal l i fe in the rivers into which it flows. 

Recentl y H. Schrei b, in Germ any. has taken up this 
subject, and, j udging from his results, has Bet lime as 
a purifying agent on a m uch firmer basis. His experi
men ts extended to waste waters from starch, card board, 
and sugar factories, and also to town d rainage, His  
results ind icate that the above objections to lime d o  

not apply in the case of the waters included in his  in  
vestigations. I n  fact, he finds l illle is an efficient puri
fier, that alone it is as active as in conj unction with 
silica, water glass, a luminum sulphate. i ron sul phate, or 
magnesi u m  sul phate. Of course ordi nary lime contains 
a smail proportion of al l these bases and also of s i l ica, 
but  mostly not in the condition of sol uble salts. He 
admits that large quantities of free lime in an effiuent 
would act inj uriously on fi sh, but  when properl y di
l uted such would not be the case. For insta n ce, in his 
experi ments the d i l ution was at least 1 in 200, and 
trout d isported themselv�s a few yards below the ef
fluent d ischarge. In most cases the di lution would be 
much greater than 1 : 200. He does not attach any im
portance to turbidity eaused by the preci pitation of 
calci u m  carbonate in the river ; in  fact, this, along with 
free l i m e, soon passes into sol ut ion by subsequent sup
pl ies of carbonic acid. He demonstrates that it  is  on ly  
necessary to use  a large excess of  l ime, 300 to 600 
parts per mi l l ion,  when an absolutely clear efliuent is 
desired ; otherwise this i s q uite unnecessary, for Sch rei b  
m aintai ns that, provided su fficient d i l  ution is available, 
an efliuent so sl ightly opalescent  that ord inary print
ing can be read thro ugh a st.ated thickness of it, is 
harmless from a san i tary and piscatorial point of view, 
the only faul t  being that it may offend the rest hetic eye. 
We append an account of a fe w of t h e  ex peri m ents 
wh ich were m ade. Water from the same source and of 
the same composition was treated with varying  quanti
ties of lime, and the organ ic matter was subseq nently 
estimated in the purified water. Fifteen results are 
given in the original paper, from which we take the 
following, the numbers being parts per mi l l ion : 

Lime Organic matter In 
employed. water after treatment. 
Trace _ . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . 645 

280 . . . _ _  . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ' "  500 
310 . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . 705 

730 _ . . . . . . . _ . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . 530 
1.260 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 710 

1,400 . . . . . . .  , . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . 560 
1,900 _ . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . 555 

These demonstrate that the organic matter retai ned 
in sol ution does n ot depend on the quantity of l ime 
used, and consequently that the lime does not 'exert a 
soh'ent action on the organic matter. A water rich i n  
organic matter was p u rified by treatment with l ime. 
and then precipitated with carbonic  anhydride or 
with river water ; the resulti ng precrpitate was found 
to contain absolutely no organic matter, from which it 
i s  concl uded that lime does not hold i n  sol ution organi c  
matter which is reprecipitated when t h e  l ime is  neu
tral ized. Other experiments were made with various 
waters. examining each of them before treatment of 
any sort ; then, after filtration,  and also after p u ri fying 
with lime, the resu lts obtai ned were as follo ws, the 
numbers being parts per million : 

Organic mutter In 
r-----------'-

P�d Original Filtered Lime 
water. water. water. used. 

65/j 520 430 450 
930 690 815 560 

1,110 810 695 560 
675 505 490 

1.035 730 565 1,090 
625 305 220 336 

2,456 1,765 1,385 li82 
870 780 620 649 

Demonstrating that lime does not convert any of the 
organic matter int,o a permanently soluble form, and. 
moreover, that in all cases except one, probablY an er
rOl', lime has exerted a beneficial action, i rrespective of 
the quantity used. In fact, even fi l tered water has 
been Improved by adding lime to it, as the following 
results show : 

Organic matter in 

Filtered water. 

1.000 
780 

---.. 
Filtered water subsequently 

treuted with lime. 

8J5 
600 

Lime used. 
1.008 

540 
Further experiments with various precipitants 118 well 

as l ime yielded the fol lowing llIean results, water from 
the same sample being used in each set of three experi
ments : 

Organic matter. 
Lime aloue . . . . . . . . . . . . . . . . . . .  _ . . . . _ . " _ .  _ . . . . . . . . . .  _ .  ' .  _ _  . 659 

Lime witb 2·10 of a grm. of prepared silica per liter . . . . . . . . . 678 
Lime with 2-10 grm . water glass per liter. . . .  . . . . . . . . . . . .  697 
Lime alone . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  _ . . . . . . . . . . . .  _ .  342 
Lime with 2-10 grm .. al nminum sl1l phate per liter . . . . . . . . . . . . .  330 
Lime with 2-10 grm. iron sulphate per liter . . . . . . _ _  . . . . . . . . . . .  _ 330 
Lime aloue _ _  . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . .  546 
Lime and 2 10 grm. alnminnm sl1l phat.e pcr liter . . . . . • . . . . . . .  M4 
l.im.<I &M. lI-lIl lll'm. m&gIWsillll> IInlpha� .. \)<10 ll�r" . . . . . . . . . .  ii4I> 

[OCTOBER 1 2, I8&}. 
Which demonstrate that such additions are superflu
OllS. In such experiments as these, determinations of 
the organic matter should be made as soon as possible 
after the completion of the ex perimeuts, in  order to get 
com parative results, as the organic matter in untreated 
water suffers sOllle diminut ion owing to putrefaction,  
w hich does not tak.e place in  the treated waters. -ln· 
dustries. 

. ,  . . .  

Alcoholism, Crim e, alld III.anl t y. 

The tillle m ust soon come when t h e  question of the 
proper method of dealing with the alcohol question 
will become one fo r stat esmen, rather than, as uow, for 
fanatics au d politicians to consid er. The facts and 
statistics recently brought out at the Congre�s of Alco
hol ism in Paris i l l ust rate this very well. One of the  
topics for discussion was  t he relation of alcoholislil to 
cri l ll e. E very one knows that excessi ve alcoholic in
dulgence leads to cri l lle, but the atte m pt was lllade to 
show a d i rect relation between the t w o. 

The following tables were given. In France the 
average amount of alcohol consumed per capita was 
in-

187!!-77 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . 2'72 l i ters. 
1878-82_ . . . . .  . . .  . . . . . . . . . .  , . . . . . . . . . . . . . . . .  . . . . . . . .  3'53 .. 

188J--87 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 83  .. 
The i n�rease of crime was from 1 n,ooo to 195,000. 

'I'he increase of i u sanity frolll 37,000 to 52,000. In Bel
gium the figures were : 

1851 . . . . . . . . .  138 l i ters beer, 5'87 alcohol, 2'00 wine. 
1871 . .  . .  . . . .  159 " 7'66 3'00 . .  
1881. . _ _  . _ _ _  . . 170 .. 9',5 3 75 .. 

Th ere was during this period almost a doubling in 
cri me, suicide, and insanity. 

In Ital y a similar increase of alcoholism, crime, and 
insanity was shown . 

In N orway, since 1844, the amount  of al cohol con
sumed h as grad ual ly been reduced from ten li ters per 
in habitant to foUl' liters (in Ib76), with a corresponding 
decrease of cri me. 

The above figures are certai n l y  very striking, an d it 
is particularl y i ust ructive to learn that the decrease of 
cr ime and alcoholism i n  Norway has heon due, not to 
prohibition, but to lessening the numberof  l i censes, in
creasing the tax on spirits, and the tem porary de pres· 
sion in b usiness. 

It will n ot do, however, to trace 1111 the increase of 
crime and i nsan ity to alcohol . I n Bern. for example, 
where th ere are only 4 sal oons to 1 , 000 inhabitants, 
cri mei were more num erons than in Zurich, where the 
ratio i s  12 to 1, 000. P rofessor Vauderoy, of Liege, as
serts that the increase of the tax on spiri ts in Belgi um 
has had but a slight result ; and Dr. Icovesco, of Rou
man ia, asserted that in a district in his country where 
a large n u m ber of saloons were closed, alcoholism con .. 
t in ued to increase. 

Such exceptions must be borne in mind, but on the 
whole it seems to be qu i te certain that a high tax 01' 
l icense, and a red uction in the number of sal oons and 
total alllount of alcohol consumed, is followed by a 
diminution in crime. 

The stat istics of some of our own cities carry out 
this view. -Medical Record. 

" , . , . 

lUellu lte. 

A French mil itary author writes in the Republique 
Fl'ancrzise as fol lows on the subject of mel in i te. H is 
remarks are interesting, but should be accepted wi t h  II, 
con�iderabl e  amount of reserve : " Our  sh e l l s  for field 
arti l lery, as wel l as th ose for our forts and siege guns, 
are charged with mel in ite. What llI el i n i te is we do n ot 
know, an d i f  we knew we should be very careful n ot to 
t el l .  Both the Italians and GermanE. hav:! sent "pie. 
to diHcover the 8ecr!'t and to offer money for even the 
smal l est fragment, but they have all  been captu red. 
All that can be said is  that, accord i n g  to a t reat i ,;f' 
publ ished in 1882, melinite is  com posed of melted picr ill 
acid. But in the interval our arti l l e l'ies ha\'e perfected 
the discovery of M. Tu rpi n. They have made meli n i t"" 
a tractable prod uct. The  effects of this ex plosive wert> 
ful l y  demonstrated at !'ome experiments at t h e  fort of 
Malmaison in  1886. Mel in i te  is so safe t hat i n  th ree. 
years only one accident has occured, t h at at th e a rFPnal 
of Belfort ; on the other h and, a h u n d red aeci i l e lJ l s  
h ave occn rred from gelatine alone in  th i rty years. 
There has never been an accident in drawing the  
char�es, nor  one from b u rsti ng i n  the gun.  A s  m uch 
can not be said for robu rite, hel lofite, or t h e  other sub. 
stanees em ployed by foreign states. What wil l  be
come of a fortification in face of th is  redoubtable 
agent ? Some think ani! 8ay th ey are doomed ; others, 
l ike General Brialmont, recom mend the use of armor· 
ed ci rcular forts. It is  -said that the shell wi l l  glRIICP 
off these w i thout doing any damllge. But experir u e llt� 
at Chalons have shown t hat tu rrets enjoy no immunity 
against a close and conti n uous fire. " 

.. . . � . 
Livi n g  Germs in Pre.e rved Food •• 

The authors have detected bacteria i n  the fol lowing 
" tin ned " m eats : Sal t. beef. ragout  of hare, ox tongues, 
partridge, l arks, sardi nes, salmon, and tunny,  amI i ll  
t wo vegetables, kidney beans and spinach .  - MM 
PoincaT1'I' ana Mace, in Journ. de Pharm. et de Chi11/. 
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� � " Cal1Cornla Beet Sultar. • Language of that World ; but because 1 have none of �O�� �$pOn",ence . 

A correspondent says : In the Pajaro valley at Wat- their Print, I'll now explain to you the Fashion of 
-==== 1 8onvi i le ,  Cal . ,  100 wiles south of San Francisco, is these two Volumes. As I opened the Box, I found 

A Curlou. Gro u p  ltt l &rall o n of C aterpillar.. located the only beet sugar manufactory on the Arne- within somewhat of Metal, almost like to our Clocks, 
To the Editor oj the Scientific American : rican continent. , full of I know not what l ittle Springs, and impercep-

Whlie out with a surveymg party on the Dellatur, It was estab l ished in 1888 and is called the Western tible Engines : It was a Book, in deed ; b u t  a Strange 
Chesapeake & New Orleans Railroad, about two and Beet Sugar Com pany, of w hich Mr. Claus Spreckels is and Wonderful Book, that had n either Leaves nor 
one-half mi les north of the Tennessee and Alabama president  and principal o w n er. Letters : In fine, it was a Book, made whol l y ' tor the 
line, I noticed a dark mass Jymg m an obl Ique posi- Its  site of 33 acres, adjoining the depot, was pre- Ears, and not the Eyes. So that when any Body bas a 
tion across the road bed. It was in the  exact fOl'm of sented to the com pany by the town. The evaporators, mind to read in it, he winds u p  that Machine, wi th 
a black racer, and on closer inspection I perceived that weighing over 500 ton8, w ere i mported from Germany. a great many little Strings ; then he turns the Hand 
it was a mass of maggot,s moving j ust as one of those The main build ing is 65x282 ft . The en�ine and boiler to the chapter which he desires to h ear, and straigh t 
snakes woul d .  In going over a n y  obstacle, i t  would honse, 50x200 ft. , i s  detached, and contains t e n  huge as from the Mouth of a Man, or a Musical Instrument, 
glide over w i th  the salIle stealthy, gracefui movement boilers and th ree Pitchford Corliss engines and pum ps. proceed all the d i�tinct and different Sounds, which 
of the snake, and what struck m e  as the most pecul iar These, with three im mense sheds, each 20x1000 ft. , for the LunaJ' Grandees make use of. for expressing their 
part of it was that i t, or lIlore properly speaking they, the reception and storage of the vegetable, ten artesian Thoughts, instead of language. When I s ince reflected 
seemed to possess al l the inst incts  of the racer. save flowing wells, one of which is five feet in d iameter, and on this Miraculous Invention,  I no longer wondered , 
that of se l r -preservation. R. HOUSTON, C.E. {tn electric l ight apparatus for i l l uminati ng the grou nds that the You ng Men of t h at Coun try, were more 

Blanche, Tenn. and build i ngs, cost $500,000, and constitute a plant k n o w i n g  at Sixteen or E igh teen years old, th an the  
[In rep i y  to  the above, we wi l l  say that several capable  of reducing 500 tons  of  beets to sugar per  day. Gray-Beards o f  our C l imate ; for  knowing how to 

species of caterpil lars t l'avel in com pact bod ies from '1.'he storage bins  are V-shaped, and underneath runs  Read as soon as S peal., they are never without Lec
place to place, in order to reach their  feed i n g  grounds. a. stream of water about a foot squa:oe. When beets i t u res, in their Chambers, the ir  Wal ks, the Town, or 
For instance, the so-cal led army worms travel long are wanted, they are forked i n to this swift ly flowing Travel l ing ; they may have i n  the ir  Pockets, or at 
d is tances, and have the appearance of  a snake winding I canal, washed , and floated to the main bu i ld ing, where their Gi rdles, Thirty of  these Book@, w here they need 
its way over road s and fie lds. All these resem blances an i n<liined screw, !Six feet in  diameter, rese m b l ing an but wind u p  a Spring, to hear a whole chapter, and 
to snakes are mere ly  accidental, and have no connec- immense auger, elevates them to the u pper story, into so m ore, i f  they have a mind to hear the Bool, qu ite 
tion with them i n  real i ty.-En , ]  a n  iron cyl inder w i t h  steel knives that speedily red uces through ; s o  that y o u  never want t h e  Company of all 

------.. _ .... •• __ them to a pu lp. the great Men, Living and Dead, who entertain you 
N a t u ral G a s  Co r Balloon.. After passing through the usual extracting and with Living Voices. This present employed me about 

To the Editor of the Scientific Ame1'ican : evaporating processes, the l iquid is clarified by l ime an hour ; and then hangini them to my Ears, l ike a 
As no ot;]er  parties than m yself  and the lady m en- and delivered to the vacuum pans at the top of the pair of Pendants, I went a walking. "  

tioned hete ha ve ever used natural gas for bal looning, building, crystall i zed, purged o f  its molasses, chutecl , Of  course the book contains  many more curious 
a bri�,f note of the few ascents llIade w ith i t may be of into sacks o n  the lower floor, and shipped to the re- statements ,  but this  description of the books with l iv
interest. T h e  fi rst ascension was llIade by myse l f  from finery at San Francisco. ing voices i s  so nearl y akin  to the phonograph now 
Fran k l i n , Pa , September 8 ,  1886. The  gas arose from The working average of the saccharine matter of the making such a st ir  among scientific as  wel l as  unscien
wel l s  th i rty Ill i les dista It ,  at a pressure of 700 pounds American beet raised in Pajaro and Salinas valleys is t ific people that it seems worthy of �pecia.l note, a n d  
t o  t h e  f!quare inch.  I t  was ad lll i tted t o  t h e  balloon a t  found by analysis t o  b e  17� per cent ; that of t h e  Ger- leads o n e  t o  inquire if  it ever came under t h e  notice of  
60  pounds  pressure, t h rough 1 ,000 feet of 1 inch pipe, man beet is 13  per cent .  The company pays the farm- Mr.  Edison ,  W .  H .  K. WRIGHT. 
heated t h roughout its l ength to restore the caloric lost ers $4 per ton for beets containing 14 pel' cent of Plymouth, August 26, 1889. 
by expa nsion . T welve th ousand feet of it  lifted about saccharine matter and fifty cents additional for each .. , • • • 
250 pounds.  So a very l ight bal loon had to be used, and 1 per cent in excess of 14 per cent. Each lot is ana- The F o reign C o ntract L aw a N ullity. 

on l y  20 pounds  of ballast was carried. Iyzed by the chemist of the company, and 23 per cent, Bradstreet's says of the ,  m atter : " It appears that 
September 10,  1886, Cal'iotta, the well k nown lady ex- or  $8. 50 per ton , is not an u nusual result. the law as originally passed provided a punish ment 

pert bal loonist, aro�e from the same place with a larger As the y ield per acre is from 10 to  20 tons, and the for persons who i m ported labor under contract, but 
and 8ti l l  l ighter  bal loon, carryi n g  60 pounds of  bal last. cost per acre for cultivation is  $11, the net p rofit to the made no disposition in relation to the laborers. The 
She flew 90 m i les in  90 m i n utes, an!! arose to the high- farmer necessarily gladdens his heart. last Congress amended the law by inserting a provi
est elevation ever attained i n  America-over four m iles Ninety, nine and one-half per cent of the saccharine sion for the return of laborers at the expense of the 
-where the barometer carried failed to register at matter is said to be extracted by the processes in  use steamship company which b rought them over, but it 
about 1 3  i n ches barometer pressure. by the company, and although the industry is yet in did not give j u risdiction in such cases to any cou rt. 

With the same balloon a th ird ascension was made, its infancy, the cost of the raw sugar is so much below The conclusion arrived at by the Treasury officials ap
by m yself, with 60 pounds of ballast ,  at E rie, Pa. , June that obtained from sugar cane, that it  is already con- pears to be that if arrests are made under the law a 
10, 1887, w i th natu ral gas ad mitted at a pressu re of 1 1 2  sidered an established succestl. writ of habeas corpus wil l  l i e  in each case. and that 
pounds, the balloon descending itself after a flight of .. 4 • I .. consequen tly laborers im ported un der contract can 
th ree hou rs. [PUBLIC OPINION.] remain in the country without let or hindrance. " 'fhe 

The gas pressu re at Sandy Creek ascen sion m ade b y  Mr. Edl.on &ntl clpa tt' d, o r  th e  Phonograph 'rwo act was passed as a concession by the pol it icians to 
me '�as 60 pounds, and the gas was the ligh test I have C ent urie. & 1' 0 .  the unreasoning labor element of the cou n try. There 
found. No other ascensions have been made by any- We often repeat the famil iar phrase " There is noth- was something praiseworthy, perhaps, in  the purpose 
body wi t h natural gas, the reported balloon ascension ing new under the sun, " and indeed it seems as if the to try to keep out the hordes of ignorant foreigners 
extensi vely noticed as having occu rred at Anderson, most startling and wonderful inventions of modern who were brought here in a species of slavery from 
Ind. , last year bein g  a hoax. CARL MYERS, days were but old notion s  clothed in  new dresses. I Italy and Hungary b y  contractors. But the law has 

Aeronautical Enginee1·. alll led to make these remarks by the discovery in an not, in fact, excl uded these people, whi le  it has i nter-
Frankfort, N. Y. old volume in my possession .of a description of what, fered with the coming hither of high l y  skil l ed laborers, 

appears very like Mr. Edison's phonograph. The pub- and even of professional men.  We have by no mean s 
& nlmal Soci a bility. l ication  of this statement can in  no way detract from all the sk i lled labor we want, and the Illan who is 

Some curions facts bE'ari ng on  the morale of  the Mr. Ed ison's fame, or depreciate the val ue of his won- most wanted is a good workman w h o comes wi th  a 

lower an imals  are given, says Nature, by a corre- derful i n ventions ; b u t  it is due  to the old-world writer, con tract in his pocket which wi l l  put h im at work as 

spobdent of the Revue Scientifiqu e. One sou rce of an i- from whose works I cul l  the ex tract. '1.0 place the fact soon as he steps ashore. It is positi vE'ly  idiot ic  to sh u t  

mal sociabi l i ty  i s  a permanen t  sexual friendliness, mak- upon record, especial ly a t  this time when the perfected o u t  a m a n  w h o  is certai n t o  support h imself  from t h e  

ing i nd i vid uals m u tual ly  agreeable. Thus  in stables phonograph is arousing s o  m uch interest among " all start, and t o  admi t  m yriads of foreigners of whom 

withont stal l s, i t  i s  desirable to put ani mals of oppo- sorts and cond itions of men."  there is no assurance that they will not be professional 

site sex next each other to avoid i njuries. A mare may The volume to which I refer is entitled " The Comi- paupers before the year is out. 

be safely put into a field containing a horse u n known cal History of the States and Em pires of  the Worlds of .. , • , • 

to i t, bll t if t w o  u nacquai nted horses be thus put  to- the Moon and Sun, Written in French by Cyrano Ope u l ng o C  Clark 'V u l veralty. 

gether, they w i l l  fight.  A stall ion, indeed , w i l l  some- Bergerac, and newly Englished by A. Lovell , A. M, This new and great institution of l earning at Wor-
ti llles ge t i uj u ry from an u n known mare put into a i London : Printed for �enry Rho�es, next door to the cester, Mass, .  was formall y  opened on October 2, with 
field with i t. Aga i n ,  the authority of the oldest and Swan Tavern, n ear B nde Lane, 1 0  Fleet Street, 1687. appropriate cel·emonies. A large audiell'ce was p res

strongest in a grou p of males often favors sociabi l i ty. Licensed, May 30, 1686, Ro. L'Estrange. " I n  this curi- ent in the grand h al l  of the un iversi ty. Upon the plat
In the Spanish ganfl del'ias, a h orseman wi l l  lead about ous volume is given a graphic account  of the writer's form were the trustees, Jonas G. C lark, the founder, 

a num erous troop of b ui l s, by m eans of five or six adventures in the sun and moon. While in one of the George F. Hoar, Stephen Sal isbury, Charles Devens, 
bul l s  who obey h i m  and m aintain  order. I n  the cities of the moon, he meets an inhabitant of the sun,  John D. Washburn,  Frank P. Gould ing, and George 
Mad rid c i rcus the writer saw three of these animals who had also visited the moon on a voyage of discov- S wann, the faculty and docents, an d scholars in the 
bri ng to its stal i a vicious bull  which had ripped u p  ery. They fraternize, and stroll about the city to- univers i ty, and many prominen t  c i tizens. 
five or  six horses and m ortal ly  wouuded its espada. gether, taking n ote of the strange and wonderful sigh ts : An add ress b y  the fou nder  was read, in  which the 
They made a slight movement of the h orns, and the th ere to be witnessed. They begui le  the way in  friendl y ' great objects of th e institution were clearl y bE't forth , 
creature, after a l ittle. hesitation, turned and followed chat, and each tells the other of the strange adventures after which several in teresti ng speeches were m ade 
the m .  Once more. when flocks of w i l d  ducks and and curious sights he has witne�sed ,  After awhile the by d i stinguished pe rsons, among whom were President 
gee�e have to go long dhstances, they form a triangle i n h abitant of the sun is  com pel l ed to leave. but  before C .  Hall, Senator Hoar, Colonel Washburn, Rev. Dl·. E. 
to cleave th e  ai r more eas i ly, and the most cou rage- doing so he gives his com panion some seasonable ad- E. Hale. 
ous bird takes posi tion at the forward angle. A!S vice, and says further : .. I • I • 

th is  is a very fatigm n g  post, another bird, ere long, " Du ring m y  absence I leave you here a Book, which Alum In B I·ead. 

takes the place of  the ex hausted l eader. Thus they heretofore I brought w i t  h me from my Native Country; Alum owes its power of  blanching  the paste of 
place their available  strength at the service of the the title of it is • The States and E mpirE'S of the S u n ,  b read not to the al umina wh ich it  contains  or to the 
society. with an Adcli tion of the H istory of the Spark. '  I also combination of this earth with the gl uten, but  

.. , • • .. give you this, which I esteem m uch more, it is the to the sulph u ric acid liberated by the formation of  
A NEW al loy  h as been cl i scovered by Herr Reith, of great Work of the  Phil osophers, composed by one of al u lIl innm albuminate. According to Noth nagel and 

Bockenhp im,  Germany, which il! said to practical ly the greatest Wits of the Sun.  . . . Having said so,  Rossbach, the prolonged dail y use of al u m  in propor
resIst  the attack of most acid and al kal ine  solutions. he left me ; and no sooner was h!s back turned, but I tion of 0 05 to 0'1 grrn .  occasions  gastric d istu rbances 
I f,s com posi tion is as fol lows : Copper, 15 parts ; tin ,  fell to con sider attentively by Books and their Boxes, not un important. The author finds that th e arti fi cial 
2 '34 parts ; leao, 1 82 parts ; ant imony, 1 part. This 'I that's to !Oay, the ir  Covers, which seemed to me to  be gastric digestion of a lu med bread effects the sol ution 
al loy is .  t herefore, a bronze with the ad d i tion of lead wonderful ly  Rich ; the one was cut  of a single D i ll.- of al l the al u m  present. Hence it iM pOllsible that a 
and an t imony_ The in ven tor clai ms  t h at it can be r m ond, incomparably m ore rellplendent than ours ; the quantity of alu mina  equival ent  to 0 20 grm . of al u lII 
very advant.a geousl y u sed i n  the laboratory to replace I seco n d  looked l i ke a prodigious great Pearl; cloven in , lIIay enter th e c i r'culation daiJy, -M. Bruylants, in 
vessels 01' fittings of ebonite .. vulcanite. or porcelain;' two. My Spirit hl!.d t:r�nlilated t}lQllfi BQQk& intQ th" J<lur'n,al ao  Pharmaci.e; 
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A tlantic Racing. 

Atlantic racing has risen to the dignity of an art de
veloped and aided by the resources of science, guided, 
modified, and utilized by m en of profound practical 

knowledge based on accumulated experience. The 

hulls of  such ships as the Teutonic, the Etruria, the 

City of  N ew �' ork, or the Columbia have been designed 
not only to slip through the water with the least pos
ble effort, but  to withstand the worst assaults of sea 
and wind.  Within they are palaces, without they are 
castles. Their engines and boilers are the most per · 
fect as well as the most gigantic examples of steam ma
chinery. They are sai led by men to whom the 
Atlantic is as well known as Fleet Street to a 
pol iceman. I n  their engine rooms are men who 
have absolutely nothing left to learn in the art 
and mystery of getting the last foot pound of 
useful work out of their machinery. Keen 
rivalry prom pts the driving. of these great ships 
across th e ocean as fast as they can possibly go. 
The stru ggle has attained a magnitude which 
renders it a new thing in  the history of steam 
navigation, whi le  the results obtained exalt the 
British and Irish shi pbuilders head and shoul
ders above their rivals in  other portions of the 
world. 

Jritutifi r  �mtrjrau. 
pressure cylinder is, in a way, enjoyable. Now, seeing 
that in racing so much depends on everyth ing being 
kept right in the engine room, i t  seeIll S that we throw 
away a chance the moment we augment the difficul
ties of those i n  charge. Less than a minute will suffice 
to make a guide bar nearl y red hot. The packing of 
a piston rod may be destroyed in  the same time. A 
man, toward the end of a watch,  spent with heat, 
runs for a moment to thrust h is head i n to a windsail. 
'I'he result is  a small catastrophe which may mean two 
or three hours' delay. Instead of  the ship beati ng her 
record, she is altogether behind time. Every seagoing 

[OCTOBER 1 2, 1 88� 
THOMAS ALVA EDISON. 

Edison, the i l lustrious American inventor who re
cently came to Paris in order to visit our great univer· 
sal exposition, belongs, through his discoveries, to the 
privileged class of the benefactors of humanity. The 
respect that he has found among us is j ustified, and to 
it we add our hum ble tribute by summarizing in this 
place the extraordinary history of the great physicist, 
whose debut was so modest, and whose labors, already 
so im portant, have obtained applause throughout the 
world. 

Edison was born at Milan, a l ittle village in Ohio, on 
the 1 1th of February, 1847. He is, therefore, 
not yet forty-three years of age. 

The machinery of these racers of the sea pre
sents many special points for consideration. 
Economy of fuel is a matter of no importance. 
save in a secondary sense. The quantity of it 
that can be b urned in a day is l imited, and it is 
of the greatest moment to get all the power 
possible out of it,  b u t, from a pecuniary poin t  
of v i e w ,  the saving or spending of a f e w  hun
dred tons counts for next to nothing. By pro · . 
longing the duration of the trip across the 
A tlantic a fe w hours, an enormous saving in 

Fig. 2.-REGISTRATION . OF A CORNET SOLO BY THE PHONOGRAPH. , 

He received from his mother an elementary 
education, which he himself completed by as
s iduous toi l ,  passing whole nights in reading 
such scientific works as fell into his hands. At 
the age of twel ve, while simply a train boy on 
the Canada and Central Michigan Trunk Rail
way, he started a newspaper, or rather a jour
nal of reference, which was printed on the train,  
while running from station to station, with a 
press and type bought at second hand and 
placed in a corner of the baggage car. This 
was the young American's first invention, for 
the Grand 1'runk Herald, of which he was the 
sole owner, publ ish er, editor, compositor, print
er, and vender, was the first journal ever printed 
upon a rail way train.  I n  his printed sheet the 
young publisher furnished all the practical in
formation that he coul d  procure from station 
to station, such as regarded the carriages that 
ran .to places i n  the vicinity of the stations, 
amount of fare, hotels to be recomm ended, and 
l ikewise news of all sor'cs caught on the fly and 
printed while the tra in  was in motion. There 

coal might be effected, but this is never thought of. 
U n d er the circumstances it is open to doubt if the 
t riple expansion en gine, working at a very h igh pres
sure, is  the best for the purpose. The Etrul'ia has 
three-cylinder compound en gine8, working at 100 
pounds pressure, and it has hitherto been very nearly 
impossible to beat her. 

It has been sai d  that the Etruria burns 2'5 pounds 
per horse per hour. B ut this includes steam for a va
riety of purposes, s uch as driving t.he electr ic  light en
gines. It is q uestionable if the triple expansion en
gines burn a quarter of a pound less per horse per 
hour, although they carry 160 pounds instead of 100 
pOllnds. As a mere gain in money this is not worth 
having. As a gain in power it is worth something. It 
means that for a given consumption of coal about 10 
per cent more indicated power can be got. But this 
is only half  the story. H o w  much of the total power 
goes to the screw, and is  available for propulsion ? It 
is d ifficllit to believe that the friction of the triple ex
pansion engine can be as little as that of the three-cyl
i nder compound. Vve are assuming, of  course, that pis
ton valves are used throughout in both . Steam of 160 
pounds pressure has a temperature of 371 degrees, dan
gerousl y near the point at 

engineer denounces the extra heat of the high pressure was here an essential ly  original id ea, an d one that was 
cylinder end of the engine room-they do not grumble absolutely remarkable w hen we consider that it was 
with out reason. conceived and put into execution by a child twelve 

But the d ifficulties and troubles in the engine room years old. 
are insignificant beside those in  the fi re rooms. To Edison was not satisfied to be  ajournalist and reporter. 
pass between the boilers is to face a tem perature posi- He m ade use of his leisure time in the study of mechan
tively frightful ; it  is al most impossible to get a ics, electricity, and chemistry, and always in the corner 
draught of air th rough this space, but in many ships of the baggage car that was reserved for him. B ut, 
coal has to be barrowed through it by the trimmers. one day, an unfortunate experiment set fire to the car, 
When forced draught is  used, the heat in  fi re rooms and the conductor of the train, being an gry, put the 
rises sometimes in  deep ships to as much as 1 50 deg. l itt le printer off the train along with his press, his 
The only consideration is to get air to the fires. If this books, his products, and his chemical apparatus, that 
i s  done, it is assumed that the men will be all right. had gradually found their way into the baggage car 
There never was a more unwise policy. It  is almost and converted it into a gen uine laboratory. 
impossible to get furnaces properly worked under such I The experience gained by Edison in his multiple 
condit.ions. It is no l onger the most ski l l ful  fi reman functions u pon the train permitted him then to become 
who can be employed. I t  is the strongest man, the a telegraph operator at Port Huron, Mich . ,  and to 
man who has the greatest physical powers of enduro more thoroughly study telegraphy, which his inven
ance. The engineers are often driven to their wits' tions have caused to make so remarkable a progress. 
ends to keep the men up to their work. His fi rst invention,  duplex telegraphy, dates back to 

Bearing in mind the extra risks incurred and the 1864, and q uadruplex telegraphy, the use of  which is 
extra trouble involved, and the addi tional tax on the now so general, was conceived, if not realized, at about 
endurance of firemen and engineers, we repeat that the same date. 
we are by no means certain that triple expansion en- In 1868 Edison went to Boston, and it was then t.hat 

he began to be appreciated at 
his j ust value. Here it was 
that he opened the first shop 
to work up his i n ventions, 
which as yet remained more 
especially in  the domain of 
telegraphy. Shortly afterward 
he entered the service of the 
Gold and Stock Exchange 
and of the Western Union 
Telegraph Company, which 
bought his i nventions from 
him and thu s  started his for
tune. A factory for 300 work
men was bui lt  at Newark, 
N.  J. , for the manufactu re of 
stock and market, telegraphs, 
but  the management of this 
left Edison too little ti me to 
occupy himself with his in
ventions, and he soon relin
quished it for the thereafter 
historic Menlo Park labora
tory, whence have proceeded 
most of the inventions that 
have rendered his name so 
j u stly celebrated. 

which the friction of piston 
rings becomes excessive. But  
furthermore, th i s  great pres
sure entails the use of ex· 
tremely heavy boilers, and 
it is important i n  Atlantic 
racers to keep down weight. 
There is, however, a further 
con sideration of much more 
importance than all the others 
put together. and that i s  the 
comfort of the firemen and 
engi neers. If the engi nes are 
to perform as well as possible,  
the men in charge must work 
under conditions which ren
der l i fe end urable. It is  per
fectly well known that the 
high pressure end of the en
gine  room in a big ship is, as 
a rule, int.olerably hot, espe
cially on the midd l e  platform. 
It is here that the men are 
stationed who have to look 
after the lubrication of the 
crosshead, the piston rod, and 
the link motion, it is the most 
im portant and the most slav
ish post in the engine room. 
The crank hands have a n ice 
cool berth by comparison. 
Every rise in the pressure 
of steam has made the for-

Fig. I .-APPARATUS FOR , REGISTERING PIANO MUSIC BY THE PHONOGRAPH. 

Later on, the Menlo Park 
l aboratory being found inade
quate, Edison abandoned it 
in order to found a special 
establishment at 0 r a n  g e ,  

where his shops for construc-

ward end of the engine room worse and worse. The 
cyl i nder bottoms cann ot be . Iagged, and to stan d 
under them requires no small strength of mind and 
body. The steam pipe is well clothed, b ut the canvas 
or wood lagging is so hot that it cannot be touched. 
The rad i at ion is cruel ly  great. If  we move toward the 
stern and come to the intermediate cylinder, we get into 
comparative comfort. The neighborhood of the low 

tion and experiment, greatly 
gin es working at 160 pounds are as good for Atlantic enlarged , now form a true industrial city. Edison has 
racing as three cylinder compound engines working at touched every branch of the applications of electricity 
90 pounds or 100 pounds pressure, and the success of with success. His telegraphic inventions, which began 
the Etruria goes a long way to support our opinions.- his fortune, are in  widespread use in Am erica. 
The En.qinee1'. Although it is not j ust to attribute, as is too often 

.. , • , .. I done, the merit of the invention of the telephone to 
A NEW theater to cost nearl y $7,000,000 is to be built Edison, to the detriment of the true i nventor, Graham 

on the Champ de Ma.rs, St. Petersburg. - Belli it ca.r;tnot be denied tha.t Edison has introduced 
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important improvements into this invention. T h e  first 
carbon transmitter employed in practice was that of 
Edison, for which,  everywhere since, there has been 
substituted transmitters based u pon the H ughes micro
phone ; but the electro phone, a l oud-speaking tele
phonic apparatus, is  a first-class invention, the original 
idea of wh ich belongs to Edison. 

The general principle, too, of the i ncandescent lamp 
burning carbon i n  a vacuum long antedates the labors 
of Edison, but it was the great i nventor w ho, through 
his nu merous researches, rendered the incandescent 
lamp practical , and truly produced, in lighting, th at 
revol ution which we have witnessed for some years 
back. 

The most remarkable, the most incontestable, and 
the least contested of Ed ison's inventions is, without 
doubt, the phonograph. Vve have many t imes referred 
to the improvements introduced into the origi n al in
vention, but it seems to us of interest to return to it  
again a n d  poi nt out some of  the modifications adopted 
for the faith ful reprod uct ion of speech , or of pieces of 
music, which, reproduced by the improved phonograph 
that we recently described , astonish and delight the 
n umerous visitors who daily crowd around the appara
tus in th� machinery gal lery or i n  the American section 

J'citutifi c  �tutri,au. 
tubes, to the speech or m usic registered and reproduced 
by these wonderful apparatus ; but these auditors 
merit on the part of our readers a special examination, 
for they consist of the various cola borers and young 
engineers of the great Americau savant. One of Mr. 
Edison's representatives, Mr. Hammer, has been kind 
enough to communicate to us a copy of this photo
graph, which may be considered as a historic piece 
from a scientific point of view. All the young Ameri
can scientists are grouped iu the attitude of the public 
when it  i s  listening to the phonographs, and they have 
taken care to place themselves in the presence of the 
p icture which reproduces the featu res of their ma s ter, 
Edison. 

The illustrious American inventor long ago gained 
every one's adm iration by h is discoveries, and we may 
add that when one has the honor of seei ng him close 
by,  it i s  soon recognized that he  knows how to enhance 
his merit by those rare qualities-simplicity and mod
esty.-La Nature . 

• • • • •  
HOllorary Degrees. 

Leonard Woolsey Bacon, in the  Forwn, says : 
" None but a humorist of th e m ost audacious type 

would venture to speak of an American academic de-
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leges for their highest h onors, with a few appropriate 
remarks on the editorial page, a reform would be visi 
bIe the very next summer. Clubs of alumni shoul d  
protest against giving honorary sheepskin t o  illiterate 
millionaires, lucky politicians, quack doctors, or beg · 

ging parsons."  
This stricture on the extravagant use of college titles 

has come none too soon, but the criticism will  be m isin 
terpreted by those sensitive recipients for whom they 
are not intended. We are pleased that these degrees 
have become so n umerous that the p ublic cannot de
pend upon them for its estimate of their worth . It i s  
universally understood that a degree is absolutely 
meaningless in itself, and prompts inquiry as to its sig

n ificance, and if the man who wears it has public d i s
tinction to j ustify it,  i t  is to his  credit ; but for the 
man who wears the title and whose work shows no 
l iterary distinction, it  is worse than useless. 

If there were fewer titl es con ferred,  the estimate of 
the granters wou ld be presumably sufficient guarantee 
of  the distinction of the wearer, and under the most 
critical system there wou l d  be favoritism. As it  is, the 
public ",h ows n o  favorit,isrn and is  never deceived, and 
the accen t  gi ven the . .  d octor " shows wh ether they 
speak it reverentl y  or humorously. Let there be no 

Fig. 3.-LISTENING TO THE PHONOGRAPH AT THE PARIS EXHIBITION. 

of industrial arts. Al l those who have heard the 
phonograph of 1878, and who compare it i n  mind with 
the one of 1 889, will  certainly be struck with the pro
gress m ade d uring this first period of ten years, aud will  
agree with us that, although the fine promises made at 
fi rst might have seellled premature and stam ped with 
exaggeration, none of them can to-day be considered 
as i mpossib le  to realize Illaterially. Edison is st i l l  
young enough to keep all h i s  promises, even tho�e 
that his as enth usiastic as sincere admirers have often 
hastil y made in his name, (}loire, comme noblesse, 
oblige. 

When one has heard the new phonograph speak at 
the ex position, he is astonished at the distinctness ex
hibited in the reprod uction of piano and wind instru
ment music. It has seemed to us of i nterest to ind icate 
the means em ployed for registering the airs obtained 
by the aid of these musical instruments. Fig. 1 shows 
the immense ear trumpet which leads the sounds of a 
grand piano to the wax cylin der of the phonograph. 
The apparatus, as here represented, is the one that is 
operating i n  the room set apart for Mr. Ed ison at the 
exposition: FOi' the registration of the airs obtained 
by means of a brass i nstrument, a trumpet of smaller 
size suffices, as may be seen i n  Fig. 2. 

The phonographic experilllents at the exposition are 
having great success, and the crowd does not cease to 
show how much it appreciates the interest thereof. 
Fig. 3 represents the aspect of these remarkable expe
riments exec uted in the machinery palace. We repro
duce a photograph wh ich shows nUluerou s · auditors 
l i steni ng, through. the intermedium of double speakini 

gree as a ' title of honor. ' Anybody who wants one can 
have it for the most trifling trouble and expense. No 
condition of learn ing or culture, or even superior intel
l igence, is requisite. Between the people that want it 
and the people that have to take it,  it  comes to pass 
that a heavy percentage of the people of America are 
decorated with home-made h onorary degrees. In 
America they mean n oth i ng, or less than n oth ing, and 
vanity ; while abroad, 99 out of 100 ti tled Americans 
are real ly practicing a fraud. They are wearing a 
badge which is understood there to be a certi ficate of 
d isti nguished learn ing. We venture the guess that 
there are more honorary doctors of d ivin ity in  Wiscon
sin than in the empire of Germany, the land of learned 
theologians. Whatever else may be the inscrutable 
mean ing of a Harvard LL. D. ,  i t  has nothing to do wi th 
juri sprudence . 

" For hal f a century Yale conferred no degrees in di 
vin ity, but the roll of her . theological doctors has re
cently grown rapidly, and it cannot be said th at the 
new crop is a very illustrious lot. We are not in the 
l east proud of each other. We are d istinguished for 
not having contributed to theological science or litera
ture, but  most of us have had friends in the ' corpora

tion. ' . 
" Whenever a college wants to compli ment one who 

m ay become a benefactor, the LL.D.  n ever goes amiss. 
He may be a land speculator, may h ave i nvented a 
cooking stove. or have put up a new brand of tobacco 
-LL. D. l ooks well after h i s  name. If  the newspapers, 
in some d ry season, should give account of  the antece
dentli of the men lielected that year by the leading col-

titles whatever, or else let them be so generously be
stowed as to give no weight aside from the  distinction 
earned with the public. -Journal of Education. 

. . . , . 
Inven t l o ll s  and 'V ages. 

Some paper has started the silly qu estion, " Do In
ventions decrease Wages ? "  Certainly they do not. 
On the contrary. i nventions i ncrease wages, shorten the 
work d ay, and decrease prices. In fact., in ventions con
stitute the only poss ib le  way by which labor can be 
emancipated from d rudgery, long hours, and poor pay. 
Inven ti ons are i ncreasing every year, and wages are 
constantiy advalJcing i ll all coun tries where they are 
uti l ized . Take calico as an exam ple : There are per
sons now l i vin g who can remember when calico sold at 
25 cents a yard. It  1I0W sel l s  at 8 cen ts. This great 
reduction in price was �ffected by i nventions. In the 
meantime,  wages have in n o  case f:;,l l en,  b u t  h a.ve ad
vanced very greatly. A day's wages wil l  n ow buy as 
m uch calico as a week 's wages wonld fifty years ago. 
Cal ico i"  selected as an example,  but the same facts are 
true as regards other manufactures. 

Any oue, no matter wheth er a laborer, a. loafer, cr a 
capitalist, who talks against invention talks against 
one of  the very greatest material blessings that h as 
been vouchsafed to the w orld, and it is astounding 
that any person can be fou n d  who is  so ignorant or so 
rash as to condemIl them. 

. . . ' . 
FORTUNE kn ocks once at every man's door , but she 

doesn 't go h unting through beer saloons for him if he 
happens to be out.-Puck. 
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How a Greal Doctor WOIl HI. Way. ances. If a man under such circumstancei can attain coming to this temperature, the dough is to be pre-

Sir A u d rew Clark. the President of the Royal College the h ighest professional ra.nk in the greatest capital in pared. Wheat flour is used, because it contains  all thlj 

of Ph ysicians, in London, i s  one of the 1ll0lSt dist in - the world,  surely no one should be discou raged. su bstances w h ich are needed for the n utrition of the 
guished lIJed i cal Ulen  i n  t.he world.  For Ulany years No saying is Ulore com Ulon aUlong phY81cians than h uman body-starch and some fat to be co mbi ned 

he has been connected w i th the medical school of the the declaration that a strong physical constitution and with oxygen in the tissues to furnish the heat needed 

Londoll Hosp ita l .  The first clinical lectures ever gi ven good health are necessary to succest! in l i fe ; yet there to keep t h e  body from ten to one hundred degrees 

in E n gland were del ivered at this institution, and the have been Ulany instances ill wh ich this rule  does not warmer than the outlSide air, according to the season, 
first laboratory organ ized in the cou ntry for the prac- seem to have been true. Darwin, the greatest natural- and to furnish some of the tbsues with food wh ich they 
tical teachi n g  of phy siology and pathology was organ- ist of h i s  time, was al ways an in valid, and here we need. Fl our also con tains gluten· and SOUle other 

ized by the London Ho�pital. A few weeks ago the have Sir  Andrew Clark, one of the most eminent men nitrogenous su bstances, which not only enable the 
mem bers of the meoica l  and surgical staff of the hos- of t h e  present day, tell ing us that h e  was .so sickly that cakes made from flour to become l ight , i. e . •  porous, 

pita l  presented to Sir  Andrew Cltu' k a portrait  of him- h is  life was not deemed worth a year's purchase w hen because of its glutinous character, but also to furni sh 

self, and on the  occasion of the presentation Sir  he began the active work of his  s ingularly successful nitrogenous Ulaterial for the repair of the m uscular 

Andre w  made a speech which is interesting aud i n- carppr. -N. Y. Sun. tissues, and probably to fulfi l l  some other as yet u n-

structi ve as showing that evr.n in these modern days I .. , • • • . known office i n  the economy of the h uman body. 

the h i ghest degree of success i s  attai uable by those . Poi nts 0 11 F ru i t  Dl·ylng. The flour being good for food i n  itse l f  must  be made 

who, when they start out in l i fe , have very few ad- Allow your fruit  to m at.ure t.horough l y  on the tree digesti b le  and palata!:>le, the three req uis i tes in any 

vantages. before gathering it.  Green o r  under-ri pe fruit does food. Flour being d ry m ust be m oistened. There fore, 

S ir  Andrew Clark was born in Scotland ,  and received not contain a sufficient quantity of saccharine matter water is added in j ust snch q uantity as w i l l  be tal,en 

his earl y education at A berdee n .  He went to  Lon don or grape sugar to make a good article of dried fruit .  u p  by the starch grain s  and swe l l  them , but not allow 

at the end of the year 1853 to  study pathology, but O ver-ripe, mushy, bruised, and part ial ly  decayed fruit  them to become pasty. But the sal i va m llst penetrate 
with no i n tention whatever of engaging in the practice makes a poor, dark · colored d rieo prod uct. every particle of starch with its  change-prod ucing 
of med icine.  He says h e  had never seen h is parents, Grade your fru i t  as to size before you cut it. ferment, and while savage man ate pa rched gmin ,  

for t.hey d ied i n  h is  i nfancy ; h e  h ad never  l i ved Fruit that has fallen from the tree and is bruised is chewing  it a long ti me, ci v i l i zed man pref� rs a q u i cker 

under  the roo f of It relat i ve ; he h ad on ly  one acquai nt- sure to turn black when dried. method, and so m akes the ! llaSS of cooked flou r porous 

ance ; h e  h ad n o  introd uct.ions, and h e  was i n  such Evaporate your fru i t  thoroughl y, but do not dry it with the ai d  of carbonic acid gas in trod uced ei th er by 

poor health th at, accord ing to a physician WhO lll he  too much .  Put on the finishing touch i n  your curing the use of  a ferment yeast, or /lI ore quick l y b y  a 

consul ted at the time, h is expect ation of l i fe was on ly  house. chemical preparation of  baking powdel·. When t he 

one year. On the oth er h a n d ,  he tel l s  us that he had Fine dried fruit cannot be produced from pOOl' small batter i s  heated all  through to the boi l ing poil lt of 

some ad van tnges by way of counterbalan ce . These green fruit .  water. 2120 F. , the glu t en is  stiffened so that the m ass 

were a sll lal l patr imony,  l arge love of work, and per- In b leachi n g  do not b urn the sulph ur in the evapol'- is  elastic, the starch has taken up the water and be

fect se l f-dependence, which prevented h i m  from ever ' ator on any account,  and it is ad visable not to burn it COUle d ry. The pudding has now to be taken out and 
asking  favors of a n y  man. " I  had the habit  of deal- in the bleaching house with the fruit .  T wenty or served with some flavored sauce. 
ing wi t  h e \'ery day of Ill y l i fe as if  it  were my whole t hirty minutes is a sufficient length of time to submit The school girl who has had the elements of chem

l i fe ." he says. .. I was con tented and h appy over what fresh cut fruit to the sul phur fumes. (Some claim istry and physics, which are often taught as abstract 

the  day brou gh t me. I had no ambition of any kind, forty to fifty m i n utes the propel' time . ) , subjects, sU lIlmed u p  and appl ied to t h e  making of a 
and I h ated schemes and i n trigues " 'Ve con sider the Muir peach one of the best varieties s imple  dish.  has had her mind awakened to the rela-

'I'he first em p l oyment of young Clark at the London for drying. It  is thick o f  flesh and has a very small t ions and interdependence of things, as no other train-
Hospital was in the m u se u m  of that institution. After pit. ing now given can awaken it. 
he h ad been there a wh i le a vacancy occurred o n  the Five and one-half to six pounds of fresh fl'Uit will T h e  objector may say that a pudding made by prac-
staff, and he became a cand idate for t he appointment, make one of dried. t iced hands is j ust as good as one made by the 

bei n g  warmly su pported by his colleagues and the Clingstone peaches are good driers. but cause consid- han o s  which are actuated by al l  this brai n knowledge. 
medical students. There were other candidates for erable trouble in p itting. There is less waste to the It  is quite true, but the ad vocates of IlI anual trai n i n g  
t h e  place, and t h e  contest w a s  a bevere one. , . I t  was cling than to the free stone. as a factor in education turn t heir  eyes fi rst of al l au d 

the greatest fight, " says S ir  A n d rew Clark, " that had Fine dried fruit can be made in the sun,  but you ch iefly to the effect on the chi ld  (not to the results as 

ever bee n  fought at a London h ospital, and I well m ust know how. shown i n  the work accom p l ished, for the sake of 
remem bel' when the figh t was over how one of the The flnest dried fruit made in the State last year res u l t s  only) for the proof that the trai n i n g  has been 
opposing parties said : ' Poor Scotch beggar, let him was placed in the evaporator for a short time only and successful  in that which i t  aimed to accom pl ish ,  n a m ely,  
have i t ; he  can not by any possibi li ty have six months finished in  a curing room at a tem perature of 130 to a result  on the mind of the child. -Mrs. E. H. Rieh-
to l ive.' B u t  the race is n ot to the swift, nor the bat- 142 degrees. ardlf. 

• • • 
tIe to the st rong ;  I am sti l l  l i ving and worki n g  among If you wish to Ulake a record for your fruit, use the 
you to-day, the sole representative of the staff of finest, choicest fruit  you can get for d rying. You can

th irty-five years ago ."  At that time the young doctor not produce choice dried fruit if you use windfalls, 
would probab l y  have found it  pretty difficul t to obtain cul ls, wormy and over-ripe fruit. 
any l i fe insurance, the chances being strongly against Sun-dried fruit  may be submitted to dry or su per
h i m  as com pared w i th h i s  associates in the hospital , heated steam in a heater say for f he minutes, If you 
an d yet his l i fe would h ave been the best risk of  all ,  as u nderstand the business, without damage. This will 
the event has proved. soften the fruit slightly and will kill the eggs of insects, 

After frank l y  saying that he n e ver expected to worms, etc. 
ach i eve t h e  material success he has met with, S ir  Do not dip the fru it in water after it is dried, just 
Andre w  C lark said he presumed some of the students before packing, for the purpose of softening it u p  and 
present would like to know from him what conditions making it  weigh heavy. H u yerl:l can tell . .  doped " 
he thought were essent ial to make a man a successful fruit the moment they see it, and i f  i t  is n ot sold and 
ph ysician. Here are the opinions he expressed on this con sumed i mmediately, it is s ure to turn black, get 
point : soft, and spoil. 

" Fi rst, I believe that every man's s uccess is  within Your curing and packing house should be well ven-

himsel f. and m ust come out of himself. No tl'Ue, abid- t ilated, but all open ings should be well secured again�t 

i n g. and j Ul:lt success can come to any man i n  any other insects by wire screens. -Califol'nia Fruit Grower.  
way. Secondly,  a llIan m ust be seriously i n  earnest. .. , • • • 
He m ust act with  singleness of heart and pu rpose ; h e  P uddi n g  Scien ce. 

m u st do with al l his m ight an d with all his concentra- Con sider for a moment the scient ific  principles which 
tion of thought the one th i n g at the one time which he  are cal led i nto play in the preparation of 80 simple a 
is cal led u pon to do. And i f  some of llJ y  young friends dish as a steamed pUdding. First a fire i l:l  bui lt.  The  
shou ld  say here, • I cannot d o  that-I cannot love  k ind l ing po int  of coal is a t  so  h i gh a temperature that 
work, '  then I answer that there is a certain remedy, the heat of a match is not su fficient to ignite it, there
and it is work. ·Work in spite of yourself, and mah:e fore some wood is first set on fire. But this  cannot be 
the habi t of work,  and when the habit  of work is l ighted by the h eat of a m atch unless it is in shavi ngs 
formed it wil l  be transfigu red into the love of work ; 01' fine splinters, which wil l  in their turn give heat 
and at last you wi l l  not on ly  abhor idleness, but you enough to set on fire the larger piece8, and this will  
wil l  have no happi ness out of  the work which then you heat the coal so that it  wi l l  b u rn .  None of  these sub
are constrained fro III love t o  do. Third l y, the man must stan ces wi l l  burn u n less they ha\'e sufficient oxygen to 
be charita ble, not censorious-self-effacing, and not combine with the  carbon and h ydrogen which they 
sel f. seeking ; and he Ill Ust try at. once to th ink  and to contai n. I f  they do n ot burn there will  be n o  heat, 
do the best for his ri vals and antagonists that can be hence the alllount  of air which passes th rough the 
done. Fourt h l y, the m an lIlUst  bel ieve that labor i� wood and coal must be regulated by the d raughts of 
life, t h at. su ccessful  labor is l i fe and gladness, and that the receptacle i n  wh ich the combustion is goi n g  OIl ,  
successful labor, with high ai ms and j ust objects, will i. e. ,  the stove. Too m uch ai r wi l l  carry the heat pro
bri ug t.o h im the  f u l l est, truest, and happiest l ife that ·d uced by the u nion of the oxygen and carbon and hy
can be l ived u pou the eart h ."  d rogen u p  the ch imney. After a fire  is  well started , 

Snch autobiographical factI; as are revealed i n  an steam to cook the p udd ing is req uired. A pan of 
add ress of this bnd hy a man whose success enables water i s  set over the fi re, an d by llIeans of t.he cond uct
h i m  to speak w ith authority, are not only interestin g  i Il g' power of the metal of wh i ch the pan is m ade the 
to readers gene ral l y, but particularly cheering and water is  heated.  First l ittle bu bbles of air are 80 ex
encourll ging to you ng men who are starting out i n  panded by the h eat as to rise to the surface and es
professional an d oth er careers, lIlany of them w i th a cape ; then some of the water nearest the metal is  so 
feel ing that t hey are suffering from d isad vantages h eated that it  becomes gaseou s  and rises in large 
w h ich can haroly be overcome. It is true that the bubbles t.o t.he top, where the bu bbles are cooled to 
case of Sir Andrew Clark in his  youth was n ot one of water again ,  and seen t.o disappear. Soon. h owever,  
po\'erty, as he te l ls  u s  that he hao a small  patri lllony ; the top becomes heated by these bubbles of steam, so 
but he was bu rdened by a degree of ph ysical weakness that -they escape as steam carrying w i t h  them the heat 
which promised an early death, and he entered u pon I which was req uired to form them ; this h eat is given 
th

.
e struggles

. 
of profe�sional 

. 
l i fe tn  London wh�l ly ? p to any cooler s� bstan ce with which the s�eam comes 

WIthout tb9 rud of relatlves, fnends, Qr even acquamt- 1U (.lQotll.Ct. �nd '1<) It b"",omI!8 beated. \Vbll", water iii 

Savings the F o u ndat i o n  oC Wealth. 
The man who saves something  every year, qu otes a 

contem porary , w h o  had heard the remark from e\'ery 
quarter, is on  the r09,d to prosperity .  It  may net be 
possi bl e  to save much . If not. save a l i t t le.  Do nut 
think that a dollar or a dime is too smal l a sum to lay 
by. E verybody knows h o w  l ittle expenditures get 
away wit h  large sums. But few seem to k n o w  t hat 
the rule is one that works both ways. If a dime spent 
here and a dollar there soon m akes a large hole i n  a 
man's income, so do dimes and dollars laid away soon 
become a visible and respectable accumulation . In 
this country any man can make h i mself independent 
or keep himself under the harro w  for l i fe, according as 
he wastes or spends his small change. 

Most of  our mi ll ionaires laid the fou ndation of their 
fortunes by saving. It is said that Senator Farwell 
commenced l i fe as a surveyor. 

Cornelius Van derb i l t  began l i fe as a farm er. 
Postmaster-General Wanamaker's first salary was 

$ 1 . 25 a week. 
A. T. S tewart mad-e h is first start as a school teach er. 
C yrus Field began l ife as a clerk in a �ew England 

store. 
Andrew Carnegie did his first work in a telegraph 

office at $3 a week . 
·Whi telaw Reid ,  our  minster to France, did work as 

correspondent of a Cincinnati newspaper for $5 a 
week. 

Moses Taylor clerked in  Water Street, New York, at 
$2 a week. 

George 'V. Childs was an errand boy for a bookseller 
at $4 a month.  

Jay Gou ld canvassed Delaware County, N. Y.,  selling 
maps at $1 .50 apiece. 

And to the above nam es, w hich are fam i l iar to m ost 
persons, might  be aooed hundreds of oth ers whose 
fortu n e  and fam e h ad the same smal l begi nn ing. 

The sam e or better opportun i t ies exist to-d a y  for 
bright energetic young llI en to succeed that existed 
when the above m i l l i onaires begun their busi ness l i fe, 
but to accom plish it, the same perseverance and 
econ omy which characterized their early career lllust. 
be observed. 

• • • • • 

ADVICES from San Fra.ncisco stat.e t.hat the cal cu
l a tions regaro i n g  the h orse power s peed de\'el o ped by 
the cru i ser C harleston, j ust. com pl eted by t h e  t rial 
board, sho w a maximum h or"e power of 7. 093 and an 
average h orse power of 6 .8 16  for fou r  hours ; a\'erage 
speeo,  18 75 knots, though a maximum of 19� knots 
W3,S developed for a lihort time. 
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ARRANGEMENT OF BATTERY CELLS.-

To sec u re the gr!'atest efficiency in a hat tery the ele
ments m ust be a rrall g'ed so as to adapt the electro-mo
tive force and the internal resistance to the resistance 
of the external circuit. To accom pl ish this the bat· 
teries are connected u p  in d i fferent ways, so as to yield 
currents of high voltage and low amperage, or the re
verse. 

To faci l itate the explanation of the method of con
necting batteries, it  will  be necessary to describe the 
conventional sign by which the element is designated. 
l!'ig. 1 represents the symbol or conventional sign for a 
single cell of any battery. The short, thick line r6p-

-=--J I I I I I I I I I I I� 
Fig. 1. Fig. 2. 

resents the zinc, and consequently the negati ve pole of 
the battery, while ·the longer, thin l ine stands for the 
platinum, copper, or carbon plate, and the positive 
pole. The mi l lus sign (-) is used to designate the nega
tive pole, while the plus (+> is used to designate the 
posit i ve pole. 

When a number of cells are connected together, as 
shown in Fig. 2, that is,  with the posit ive pole of one 
cell cOhnected with t he negati ve of the adjoining cell, 
with the terminal cel ls  con n ected with tha cond uctors, 
the battery is  connected up in series, and when so con
nected i t  Y ield., the h ighest electro-motive force of 
which i t  i s  capable ; that is to say, i t  yields the electro
mo tive force of a si llgle cell multi plied by the number 
of cells i n  series. 

A cu rrent of this k ind is  adapted to overcome high 
resistances. If  a single cell of battery has an electro
motive force of  1 vol t, then 12 cel ls  ot a battery con
necte,1 in series would have an electro· llIotive force of 
12 volts. Now, to secure t h e  best effects with a battery, 
the external resistance through which the current m ust 
work should be eq ual to the i n ternal resistance of the 
battery. In this tase, if each cell of battery has a re
sistance of 5 ohms, the total resistance of the battery 

" itutifit �lUttt,aa. 
Now, making the  external resistance of the circuit  
equal to the resistance of the  battery, the total resist
ance of the cireuit would be internal resistance 3 '75 + 
external resistance 3 '75 = 7 '5 0hms ; and by the formula 

C = -:- we will h ave 
7
�
5 

= 0 '4 ampere. 

In  Fig. 5 the cel l s  are arranged in th ree parallel se
ries of four  each. The electro-lIIotive force is 4 volts, 
the resistance of each series is 20 ohms : - this ,  d iv ided 
by the num ber of series = 6 -66 oh m s. Ad d i ng the re
sistance of the extern al circuit ,  which should be the 
same, the total resist ance of the circui t  would be 1 3 '32 
ohms. The electro-m otive force, which is  4 volts, di
vided by this resistance = 0 '3 am pere . 

Take another exam ple i n  wh ich 12 cells are arJ'anged 
in two series of 6 each. The electro-motive force wil l  
be 6 volt!!, the resistance 15 oh ms, and i f  a s imi lar re
sistance be added ill the external circui t, the total l'e
sistance wi l l  be 30 ohms, and the current strength will  
be 0 '2  am pere. 

I f. h owever, a resistance of 60 ohms be placed in the 
external c ircuit, with cells arran ged as in Fig. 6, the 
total resistance of the circuit then being 75 OhIllS, the 

current strength would be 7� = 0 '08 ampere, which is  

much less than that obtained by the first arrangement, 
in w hich all  the cel ls are in series. 0 1' take the  fi rst 
example, in which all of the cells are in  series, and make 
the external resi stance 15 oh ms, instead of 60. The 
curren t  strength would be 0 '16 am pere, but the extra 
strength would ue attended with an undue lOSt! i n  the 
battery. 

It  wi l l  thus be seen that by connecti ng cel ls  in 
!!leries the h ighest elect ro-motive force i s  secu red, whi le  
cel ls m ust be connected paral lel for the greatest 
strengt h of cu rrent. 

JOINT RESIs'rANCE OF BRAN CH CIRCUITS. 
The resistance of a co 11<1 uctor is  directly p roportional 

to its length and i n versely proportional to its section al 
area, and the cond uctivity of a wire is the reciprocal of 
its resistance. The conductivity of a wire having a 
resistance of 1 ohlU is 1 .; that of a wire having a resist
ance of 2 ohms is � ; that of a wire baving 3 ohms re
sistance is  �, and so on .  

..L I I I I I I I  I -L_ I -L+ T T T T T T T T T T T T  
Fig. 3. 

wou ld be 60 ohm s ; therefore, ' a. battery arranged in 
this way is best adapted to an external circuit h aving a 
resistance of 60 ohms. 

As the current is eq ual to the electro-motive force di-

vided by the resistance ( C = : ) in this case the elec

tro-motive force being 12 volts  and the total resistance 

of the circuit being 12) ohms, C = ;;0 = 0'1 am pere. 

We b ave then a current with the strength of 0 ' 1  am
pere, having an electro-motive force of 1 2  volts. 

The joint resistance of two parallel conductors is, of 
course, less than that o f  either taken alone. 'The joint 
resistance of a d i vided circui t  i s  ascertained by fi nding 
the conductivities of the d ifferent branches. The re
ciprocal of this result wiI l  be the joint resistance. 

The method of determin ing the ' resistance (R) of a 
single conductor hAs already been ex plai ned. To fiud 
the joi n t  resistance of the divid ed circuit, 2, Fig. 6, 
one b ranch h aving a resistance of 4 oh ms, the other 8 
ohms, the reciprocals of these n u m bers being respec
t ively � and %, thesa added = %. which is the joint 
conducti v i ty. The reci procal of this is t = 2 '66 ohms.  
In a si mi lar manner the joint resistance of th ree 
branches (3, Fig. 7) may be aseertai ned. Assuming 
the resistances to be 2 ,  5 ,  and 10  ohms respecti vely, the  
reci procals are %, t .  and ,to, which added = /ri,  w h i ch 
is the joint cond ucti v i ty, the reciprocal of this 11 =  2 25 
ohms, t h e  joi n t  resistance. _ 

The joint resistan ce of four or more parall!'l con· 
d uctors is fou n d  in  the same way. I n  the case of the 
exam ple  shown at 4. Fig.  7,  where the resistances are 
I'espective ly 100, 75, 50, and 25 ohms, the joint resist
ance is 12 oh ms. 

Electrieal measllrements are made in a commercial 

Perhaps the difference resulting from the methods of 
connecti ng up batteries cannot be better shown than 
by tak ing the opposite extreme. The 1 2  cells of bat
tery are con nected up in parallel ci rcui t ; that is to say, 
all the positive poles are connected wi th  one conductor, 
and al l the negati ve poles are connected with another 
cond uctor. as shown i n  Fig. 3 .  In this case each cell 
of battery having a resistance of  5 oh ms, the total re
sb'tallce of the 1 2  cel ls con nected in para Ilel  will be n 
of 5 ohms, w h ich is a l i ttle more thaI) 0 '41  of an ohm,  
and the electro· motive force of a battery thus con· 
nected w i l l  be only that of a s ingle cell, then lUaking 
the external resistance equal to the internal resistance 
of the battery, the total resistance of the circuit will be way by means of i nstruments 

grad uated so as to be read di
have rectly in obms, volts, and am-

- E 
0 '82 ohm. Now, by Ohm's law, C = R"  we w ill 
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constructed nearl y on the Bame principle as Fowler's, 
in wh ich a rope strung with pipe tile was drawn i nto 
the earth by a mole plow. It appeared at first to be a 
great saver of labor, but when the cost of the machine 
was taken into the account, the wages .of t.he several 
men required to work it, the horses to d raw in the ti le, 
and the liability to derangement and breakage, it was 
found that em ployi ng ditchers to cut the d rai ns by 
hand was qu i te  as cheap and economical. Thrash ing  
grain, if  done  with 
large machinery 
and on a small 
farm, requires the 
hunting u p 0 f 
several extra day 
hands, s o  m e of 
whom may be raw 
work men of l ittle 
val ue, and with 
the danger of de
ra ngement a n d  
other dra wbacks, 
it often p r o V e s 

�-- - -- - -- - -

Fig. 5. 

more expensive than Bmaller m achines, worked by the 
regular farm hands. 

On a farm of mod erate size, which em ploys only two 
or three regular hands, the various operations are 
readily and rapi d l y  performed by t he m  from long 
practice, and all the machinery sh ould i f  po�si b l e  be 
n o  large r t han these men can h and le. Work will  not 
t h en have to be post poned t i l l  day hands can be secu red 
to perform work with which they are not familiar and 
at ad ,'anced wages. I t  will  always be fel t  as a great 
ad van tage if al l kinds of work are within the con t rol 
of  the r!'gular farm force, and this should be t he ai m 
of every farmer, whether on a large o r  smal l scale. 

The o w n ers and managers of l arge farIlls often h ave 
pecul iar advantages, and in  the hands of experience 
and skil l  m ay perform large jobs with efficiency. An 
exam ple of this sort. was witnessed in drawing in and 
t h rash ing at one operation a forty acre field of heavy 
wheat. I t  h ad stood long enough 
to be thoroughly ripe. Fou l'  
t wo-horse teams were constant ly  
em ployed in drawing in loads 
successh'el y, the steam thrasher 
running constantly as the load 
from ea ch team was thrown into 
the hands of the  cont i nual feed
er. An arrangement of this  ki n d  
could not be adopted on a small 
farm, but i f  the best provision it! 
made with l ighter machinery, 
nearly - the s a m  e advanta ges 
would result on a smaller . scale. 

----- . 
Fig. 6. 

-----

Whether on large or more l imited farms. it is of great 
i m portance that all i m plements and machinery be kept 
in good worki ng order, and t his is especial ly  neces�ary 
wherGl t w o  or more men work in conj unction.  A h roken 
m ach ine stops the w h ole  work. The best and m ost 
d u rable tools should therefore be selected and p u r
chased, and as soon as t h ei r  season of use passes, they  
are to be cleaned, pol ished, o i led, or  otherwise fi t t ed 
for stowing away, that they may be read y w i thout 
delay for futu re use when the  time agai n comes I·ound.  
For exam ple, after spring work .!s com pleted . t h e  p lows, 
harrows, ao d  o ther pul verizing tools should be p u t  i n  
t h e  best cond i t ion ; and after haying a n d  barvelSt, t h e  
rakes, forks, m owers, and reapers should l'eceh·e the 
same atten t ion.  

I f  the �uggestions wh ich we have made in th e pre
ceding remarks are efficien t ly carried out, if the ma
ch i nes and arrangements are made to fit the  size of t h e  
farm a n d  t h e  amou nt  of farm force em ployed, and i f  
the tools, buildings, and fences are never allowed to 

1 
o 82 

= 1 '2 19  amperes. peres. .-11 1 1 11--. --11 1 1 11---
Where the cells are connected three i n  series, with 

+ 
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Fig. 4. 

four such series parallel ,  as shown in Fig. 4, the elec
tro-motive force will  be 3 volts (this qnantlty remain
ing the same for any n u m ber of series of three connect
ed paral lel) .  The r!'si�tance is inversely as the n u m ber 
of series, assu ming the r!'sil;tance t6 be 5 oh ms per cel l ,  
the I'esistance of one series would be 15  ohms, and that 

of four series connected parallel would be -¥- = 3 ' 75. 

• From .. EXp<'rlmen ral SCience," by George 111. Hopkins. lIIunn & 
Co. publishers, New York. 

Labor-saving Machinery. 

-3 4 

A history of the improvements 
made in farm muchinery within 
the last thirty years would be a 
h istory which Ims no parallel 
si n ce the  b!'gi n ning of the earth's 
t i l lage. To enu merate b riefly, 
the fol lowing are some of th ese 
i m provemen ts : The steel and 
chi l led iro n  plow!\, the sulky 
plows. the disk,  Acme,  smooth
i n g, and spri n g  tooth harrows, 
the m odern grain d rill and seed 
sowers, potato planters, check-

r-I lli � 
�---------� !g 

_____ -II 1 1. 11-_ 

row corn planters, self-binding 
h arvesters, hay and gmi n stackers, hay loaders anti 
hay carriers, i m proved t h rash ing machines, ensilage 
machinery, tract ion enginNl, and maflll fe spread!'r!!. 

The more expensh'e and com plex of these machines, 
and those which req nire several men to work them. 
h ave not always proved rea l labor-savers. An example  
occurred several years ago, in a trial of  a. dra.in plow. 

.!.JCI AM.N y�==3I1E==� 
Fig, 7.-BRANCH CIRCUITS. 

become broken or defective, there is  nothing to pre
ven t the whole year's rou ti n e  of  farm operations heing 
carried on with very little i n terru ption, witil satisfac
tion to the owner or occu pan t .  and without th e' annoy
ance and vexation attend ing  the use of broken tool s, 
delaY!'d work, and confused operations.-OO'Untry 
Gentleman. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliance •• 
CAR COUPLING AND BRAKE. - Jnlian 

S. Bashaw, Chipley, Fla. This is a combination ap
paratus embodying a nov('l construction and arrange· 
m('nt of parts, providing for the automatic coupling 
and uncoupling of the cars without the necessity of 

. trainmen goinglbetween them, and for the operation of 
the l)rakes from the engine without coupling independ· 
p.nt brake-operating attachments. 

CAR STARTER AND BRAKE.-John J. 
'Hooker, Tideswell, Stockport, Derby County, England. 
A combination of drum, springs, and s leeve, with fric
tion clutches and pawl and ratchet gear, is by this in
vention arranged as a double.acting or reversible power 
storing brake, whereby the energy usually expended in 
friction in stopping a car may be utilized for restarting 

, the car, either forward or backward. 
, RAILROAD GATE. - J ohn B. Carey, 
BrOOklyn, N. Y. This is a self·closing gate designed to 
be readily and qnickly opened by an operator, being 
mounted to slide in guides arranged l)elow the station 
platform, while a lever extends above the platform and 
serves to open the gates fiush tberewith, a frame being 
moonted to swiog aotomatically on the front of each 
gate and serve as a danger signal, the invention cover
ing improvements on a former patented invention of 
the same Inventor. 

CABLE GRIPPER. -Henry M. Wrede, 
San Francisco, Cal. This invention provides a novel 

. construction and combination of parts designed to save 
the wear and tear of the cable, being self·tightening, 
thns lessening the labor of the gripman, while the grip 
is so constructed as to permit a ready letting go of the 
cable when the jaws are caught by a strand. 

. Agrlcult u ral. 

MOWING MACHINE.-J,e Roy O. Drew, 
Carthage, Dakota Ter. In this machine an endless 
chain. operated by a traction wheel. is carried by the 
llnger har, knife blades being held on the chain, and 
clamping blades held parallel with the knife blades, 

, whereby the grass is clamped in place for the knives to 
.cot, with other novel features. 

FOWL OR STOCK FEEDER. -Benjamin 
Walton. Compton, Cal. This feeder is arranged with 
troughs at different heights. in connection with adjust
able bars, whereby certain kinds of stock or fowl will 
be able to obtain the food or drink in the troughs pro· 
vided for them, but will not be able to get at that which 
is in. the other tronghs. 

DII.celIaueou •• 

WASHING MACHINE.-Ira B. Warren, 
· Waocoma, Iowa. This is a mschine of that class in 
which a curved robber is arranged to receive a recipro. 
cQting rotary motion in a correspondingly form('d tub 
or suds box, the Invention providing a cheap and dur
able. construction. with improved meaus for effectiug a 

.' reaily adjustmen.t of the rubber relatively to the suds 
box. 

. .. . STE AM WASHER. - William K l a h  r, 
Myerstown, Pa. The washer body. in which the water 

, Is placed, is made of heavy sheet metal, and centrally 
within it is supported a revoluble cylinder in which the 

., cl\ltbes are placed, the steam pas�ing upward through 
the clothes as the water boils, the parts being so ar· 

' ,1'llnged that tbe cleansing of the clothes may be 
brought about with a minimum amount of labor. 

\ , ' 
STAMPIN'G ENVELOPEs.-Hans Helland 

. '  and· Frantz Matzow, Houston, Texas. This invention 
·provides a stamp·affixing machine whereby with one 
motion 11 stamp will be supplied from the apparatuH, 

.. mOistened, and placed 10 position upon a letter, 
· wrapper, or parcel adapted to receive it, and wherein a 
number of stamps lOay be consecutively placed when 
and as desired. 

M O I S T E N I N G  AND SEALING EN-
, 'I'BLOPEs .-'-Napoleon Matte and Charles Montminy, 
· Quebec, Canada. This invention covers a novel llp, 
,paratus consisting of a bed plate. a pivoted cylindrical 

' water reservoh , .: pad. and other special features, 
·/whereby stamps, gummed labels, and all forms of mail 

wrappers with gummed fiaps may be moistened and 
' sealed. 

LEDGEH INDEX , D E V I C E. - K n  u t 
Buillnd, Linn Grove, Iowa. This is a device consisting 
of a series of double·faced tablets pivoted one below 

" Ihe other upon the sloping front of  an upright frame 
· and alphabetically marked in the corners of their op
posite spaced surfaces, the tablets also having ledger 

, Pllge spaces to correspond with the alphabetical marks, 
· the device being designed to facilitate the finding of 

· .. any. particular name and page in the ledger. 
AERIAL THAMWAY. - Alfred H. De 

, .·,Camp, Boonton, N. J. This is  a snspended railway in 
' :  which the raUs .are so supported as to be allowed to fiex 
' between their supports, there being a double grooved 

" incline secured to two keeper bars and mounted above 
the railS, and a flanged'traveling wheel provided with a 
hanger arm from whIch is suspended a carrier. 

PACKING. -John Allan, Hoboken, N. 
'J .  This iuvention provides hollow packing rings 

· baving a circomferential slit extending throoghout 
their inner or ooter peflphery, whereby the riUlIs are 
,endered yielding or compressible, being so shaped as 
to . 'itt each other side by side, and to afford suitable 
\learing surfaces against the adjacent surfaces of the 

" ,  Pl'rts between which the rings lie. 
ORE CONCENTRATOR.-Samllel Porter, 

Denver, Col. This concentrator has two beds having a 
reciprOcating motion in opposite directions. one abot� 

" . ting against the other at the in\l'ard stroke, the. beds 
being provided with inclined tables and . a.n operating 
' mechanism, whUe the machine: il'! simple and durable in 
construction. 

. 

(OCTOBER 1 2, 1 889. 
Its opper face and a nose contiguoos thereto provided 
with a 'transverse groove and an inclined central recess 
with a jack bar .iiding longitudinally in the body, and 
other novel featores, the device being adapted for lay
ing fiooring and secoring ceiling on the walls. 

to be used either singly or in pairs, one by the right 
hand and the other by the left hand of the operator as 
independent members of an obstetrical forceps, the 
fingers of the operator serving aR the handles. The charge fur I"serti01l under thUi head iB One Dollar 

a linejur'each in8ertiml : alxYut eight wordB to a line. 
Advertisements must be rectlved at publication qjJke 
as early as ThU1'8day morning to appea1' in ne:IJt iBsue. 

CHAIN.-William H. Bror,k, Brooklyn, 
N. Y • .  This chain is formed of fiat links riveted to· 
gether, the outer links being prOVIded with laterally 
projecting studs between their riveted bnds, the speCIal 
object of the invention being to provide a chain par· 
ticularly useful with a chain wrench, although avail
able for other purposes. 

WIRE STRETCHER.-Da'l'id H. Lunn, 
Ferndale, Cal. This is a stretcher to be attached to a 
fence post, and has a drum with a pawl and rntchet 
and lever operating mechanism, a wire clamp for hold· 
ing the end of a fence Iwire, and a rope or chain con
necting the wire clamp with the drum, and winding 
upon the latter, 80 that by rotating the drum the fence 
wire may be drawn taut. 

CART SEAT. -John M. Lee, Donglas, 
Ark. This is a re" olving cart seat, so constructed 
that by simply pushing the releasing catch and pressing 
with his feet against the bottom of the cart the occu
pant can quickly and easily turn the seat, and by an 
arrangement of a washer ' and fiange bolt all of the 
weight of the occupant during turning wiII be on 
these parts. 

END GATE.-Theodore B. Burr, Harlem, 
Iowa. This invention covers an improvement on a 
former patented invention of the same inventor. and is 
desil:ned especially to provide a more simple, durable, 
and convenient means for hinging the lower end of the 
gate to the rear and bottom of the vehicle body. 

WHIP. - Edward K. Warren, Three 
Oaks, Mich. This whip has a tapering core and an ex
ternal layer of bone formed of thin fiat splints bound 
fiatwise longitudinally upon the previously formed 
core, with their longitudinal edges overlapped and ar
ranged to break joint, and a binding material around 
the exterior layer of bone, the whalebone being thus so 
near the outside of the whip as to give th(' greatest 
resistance where it is most required in the bending of 
the whip. 

COCK FOR GAS BURNERS.-Charles H.  
Barnett, New York City. This i. a simple device for 
automatically turning off the gas in case the light 
should be blown out or otherwise accidentally ex
tinguished, a plate cooling, on th., extinction of the 
fiame, so as to withdraw a finger point and aUow a 
spring to act to close the cock. 

LAMP.-Clifford P. Thayer, Holbrook, 
Mass. ,  and Charles S. Bates, No. 106J.il Summer Street, 
Boston. Mass. This is a simple device to be applied to 
lamps of the ordinary form for establishing connection 
between the burner and the collar of the oil reservoir of 
the lamp, by which the burner is held securely to the 
collar and access may be readily had to the reservoir 
for fill ing it without entirely removing the burner or 
chimney. 

LANTERN ATTACHMENT. - John W. 
Feeny, Elmira, N. Y. This attachment consists of a 
rack connected with the base of a lantern and a toothed 
disk connected with the wick-raising spindle, the disk 
engagiug the rack, so that as the oil receptacle is 
turned the wick-raising spindle is rotated, and the wick 
wiII be adjnsted to such position as desired, without reo 
moving the oil tank or receptacle from the globe·hold. 
ing frame. 

BUTTER CUTTER.-Justin H. Loomis, 
Vail's Gate, N. Y. This is an implement to be used in 
the removal of butter; lard, or similar goods from their 
original packages in such quantities as may be desired, 
and consists of an open-sided box·like frame having 
curved ways in which there is mounted a blade with a 
handle, there being a fiexible connection between the 
blade and handle. 
. GRATER AND SLICER. - Albert C. 
Becker, Manitowoc, Wis. This  is  a combination 
device with curved front formed with small rectangular 
slots and projections, and fiat metal back with inclined 
slot and cutting edge, and wire handle, the implement 
being stron�, simple, and ejfectlve. 

EAVES TROUGH. - Charles M. Brion, 
Providence, R. I. This eaves trough is formed with in· 
wardly extending fianges, and is to be used in connec· 
tion with a hanger so made that the fianges of the gutter 
will be clamped to place between the hanger members, 
the parts being so made that the gutter will be rigidly 
held to place in a manner to avoid rattling. 

MOSQUITO NET FRAME, ETC.-Will iam 
Tennison, Mount Vernon, Ind. This is a device which 
is also adapted to serve as a sham·pillow holder, and is 
capable of attachment to any bed and adjusted to any 
desired length or width, and wherein braces wiII not be 
needed to sustain the frame in a horizontal position, 
the invention covering a novel construction and com
bination of parts. 

GAME BOARD OR A p P A R A T U S.
Charles Gooch, Cincinnati. O. This is a game similar 
to " flitchette," in which a target with folding legs is 
used, the target being so constructed as to provide 
for the secure housing of the game paraphernalia. and 
at tbe same time increase the stabil ity of the target. 

INDICATOR FOR BARBERS' SHOPS.
Beverley R. Dudley and Anderson R Casby, Richmond, 
Va. This invention covers a novel construction of 
case to receive numbered checks, with means for intro' 
ducing them at one end and removing them at the 
other, the checks to be taken from the lower end of the 
indicator by the customer upon entering and reinserted 
. at the top upon taking the chair. 

. 

LOTIO-N.-Peter Grosbety, N�w Orlea:ns, 
La. This is a composition for the treatment of chronic 
sores, skin eruptions, tetter;" etc., 'and is made of cer
tain proportions of spiri.ts , of 'camphor, water of 8m' 
mol)ia, sulphate of zinc, MIt, etc., to be appiied to the 
skin w}t\l a cloth or sPonge. , . 

. ,  

NEW BOOKS AND PUBLICATIONS. 

Artistic J apan.-S. Bing, of Paris, the 
celebrated collector of rare and choice specimens of 
Japanese products, and IIlso an extensive dealer in art 
works of every description, and from everywhere, has 
established a branch of his Farisian business at 220 Fifth 
Avenue, New York. In connection with his collection 
of rare antique articles, Mr. Bing has commeuced the 
publ ication of an art journal devoted to Japanese art 
and ornamental industries. It is published monthly at 
$6 a year, and every number is beautifully illustrated in 
gorgeous colors. 
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The Eclipse hydraulic elevator is absolutely safe. No 
ropes or cables. Cannot fall or freeze. T uerk Hydraulic 
Power Company, 12 Cortlandt St., New York. 

Wanted-Patents covering inventions pertaining to 
useful household articles, light farming im plements. 01' 
amusing toys. Expenses of taking out patents on new 
and desirable Inventions will be paid by advertiser it 
satisfactory arrangements can be made with inventor 
for devel oping. Address, stating nature of invention. 
W illard, box 773, New York. 

Magic Lanterns and Stereopticons of all prices. 
Views lIIustrating every subject for public exhibitions, 
etc. pr- A prOfitable busilness for a ",an with SIllIlll capi

tal. Also lanterns for home amusement. 180 page cata
logue free. McAllister, Optician, 49 Nassau St., N. Y. 

Ramie (rbea or Chinese grass) decorticating and de· 
gumming machine specificatioDs wanted, giviDJ{ Quantity 
per day. power n eeded, expense of running, how 
cleaned. qual ity of the fiber, value (If flber, etc. Ad
dress PacifiC Hardware Co .. Honolulu. H. I. 

Wanted-Official Gazette of U. S. patents from Janu
ary to June inclusive for the years 1881 and 1882. Ad .. 
dress Keystone Watch Case Co., Philadelpbia, Pa. 

Wire RfY(Je TramwaY8 for the economical transporta· 
tion of ores and other materials. Quarry hoists. Wire 
rope of all kinds. The Trenton Iron Company. Trenton. 
N. J. New York office, Cooper, Hewitt &; Co., 17 Burling 
Slip. Western agents. Fraser &; Chalmers. Chicago, 111. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 
Eureka Oottvn Machine Belting. 

A cheap and perfect substitute for leather or rubber 
belting. Address Eureka Fire Hose Co., 13 Barclay St., 
New York, for prices and samples. 

Guild &; Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps. acid blowers, filter pre�8 pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock MfR. Co., Cbicago. m. 

Presses &; Dies . Ferracute Mach. Co., Bridgeton, N. J, 
The Holly Manufacturmg Co., of Lockport, N. Y., 

wlU s('nd their pamphlet, describing water works ma
chinery, and containing reports of tests, on application. 

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

Billings' Patent Breech·loading Single Barrel Shot
gun. BiUinRs &; Spencer Co .. Hartford, Conn. 

Rubber Belting, all sizes, 77J.il per cent from regular 
list. All kmds of Rubber Goods at low prices. Jobn W. 
B uckley, 156 South Street. New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. DudReon. 24 Columbia St . .  New York. 

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

. .  How to Keep Boilers Clean. " Send your· address 
for free 96 p. book. Jas. C. HotchkiSS, 120 Liberty St . •  N. Y. 

10. A stone house ou Jersey City Heights, N. J., bnilt 
in 1812, and recently remodeled by L. H. Broome, For steel castings of best quality, write the Bnfl'alo 
Esq. Perspective elevation aO(I plans. Rteel Foundry, Buffalo. N. Y. 

Split Pulley. at low prIces, and of same strength and 
11. A block of brick fronts at Bridgeport, Conn .• W. appearaoce as Whole PuUeys. Yocom &; Son's Shafting 

H. Worsam, architect. Cost three thousand six Works. Drinker St.. Philadelphia. Pa. 
hundred dollars each. Floor plans and perspec- �Send for new and complete catalogue of ScientIfiC 
tive elevations. and other Books for sale by MUDn &; Co .. 361 Broadway, 

12. New court honse and post office, New Bedford, New York. Free on appIlcatlon. 

Mass. Perspective and plans. 
13. The Mexican pavilion at the Paris exposition

half page engraving. 
14. A residence on Jersey City Heights. N. J., built 

for G. W. Patten. Esq. Plans and jlflrspective. 
15. A colonial house at Englewood, N. J. Edward H. 

Kendall, architect, New York. Perspective and 
fioor plans. 

16. Sketch of Florence Nightingale's home at Lea 
Hurst. 

17. House on Grayswood HilI, Haslemere. Perspe.ctive 
and plans. 

18. Sketch of the Fitzwilliam museum, Cambridge. 
Half page engravisg. 

19. En trance doorway to the ceramic and mosaic sec
tion, Paris exposition. 

20. Bedroom of the Shah of Persia, in the Hotel de la 
Rue Copernic, Paris. 

21. Miscellaneous Contents : An acoustic trouble.
Evils of large drain pipes.-The giant redwoods. 
-Use of dynamite in making foundations.
Cement for stone. - Ornament.-(Jypress. - A 
talk with a qUllrryman. -Slate an unsafe roofing 
for mills.-Memorial pulpits, illustrated.-An 
ornamental chimney, illustrated.-Planting straw· 
berries.-The camera as a witness in a suit for 
damages. -Extensive and successful trusts : the 
co.operative building system.-A model bedroom. 
-The painter and the architect. - Woods for 
finishing. - An improved wood finish for in· 
teriors, illustrated. - Decoration of interiors 
with " Lignomur," illustrated.-A substitute . for 
glass.-Artistic snrroundings enhance morals.
An improved woodworking machine, illustrated. 
-House heating.-The homes of the poor. 

HINTS TO CORRESPONDENTS • 
Name. aud Addre •• must accompany all letters 

or no attention wiII be paid thereto. This is for ou; 
information, and not for publication. 

Refereuce. to former articles or answers should 
�ive date of paper and pa�e or number of question. 

I n q ll i rle. not answered 10 reasonable time should 
be repeated; correspondents wiII bear in mind that 
some answers require not a little research and 
though we endeavor to reply to aU, either by ' lette; 
or in this department, each must take his turn. 

S p ecial Written I .. formatl o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scien t i fi C  A m e rlea .. S u p p l em e n '" referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prIce. 

M l n e r a l ll  sent for examination should be distinctly 
marked or labeled. 

(1369) E. E. F. asks : What wil l  remove 
mildew from an awning (canvas) without injury to the 
fabric? A. Try weak solution of bleaching powder. 
Probably the best plan is t o  give it a coat of thin white· 
wash, and expose to sun without removing it from its 
frame or support. 

(1370) A. D. P. writes : Where can I 
get information as to making a storage battery ? A .  
Our SUPPLEMENTS contain a great deal o n  the Bubject, 
and in  the SCIENTIFIC AMERICAN of July 13, 1889. p. 
2'l, you will find an illustrated paper on secondary 
batteries, to which we especially refer you. 

(1371) W. M. writes : What degree of 
heat will kill the germ in an egg? A. Eggs have been 
exposed to 100° F. without losing their vitality. At 

The Scientific American Architects and Builders 160° F. the albumen solidifies so that tile ege; cannot be 
Edition is issned monthly. $2.50 a year. Single copies, hatched. We have not found any authentic statement 
25 cents. Forty large qnarto pages, equal to about of the temperature required to directly kill the germ. 
two hundred ordinary book pages : forming, prlicti· (1372) G. A. M. asks : 1. How can I 
cally. a large and splendid MAGAZINE OF ARCHITEC- lannder shirts like those we get from the store? A. 
TUnE, richly adorned with elegant plates' in colors and See our SUPPLEMENT, No. 577, and SCIENTIFIC AMERI
with line engravings, iIInstr�ting the most interesting CAN, Angust 31, 1889. 2. How are the •• aqueous 801u
examples of Modern Afllhitectural Construction and tions " of query No. 735, April '¥l, 1889, made ? It don't 
.allied subjects. .

.
. . .

' 
. '  . " 

' 
dissolve for me. A. Dissolve the anil ine colors in a very ?� �uIlness, Riehn""s, ?heapn.ess, and ConveD1\lnce little alcohol and add to the water. 3. Give a harmless 

of .hlS work. have won fo� It the LARGEST CI.ROULATION mustache wax. A. Melt ' together hard mntton snet 
of any ArchItectural publtcatIon In the world. Sold by 1 1  lb white a ' (pure) 2'-'" Z '  dd '1 f I 1 

.FLOPR ,J AeH;. -: Joseph Dix, A-b�otsford, Wis. This jack haoi a body with a cam i-ab� t ·  in 
OBSTET�IIJA� INS,TRUMENT. :..... Charleltl D. :Bobo, Nevada City, cil. This' iii " a- deviCe de�ign.ed 

all-newsdealers. '  " . . . I 
., . w x . . "" 0 " a 01. 0 emon 

. . . , . . ' . drachm, 011 of ca"sla J.il drachm. Let It cool before 

. MUNN &; ()() .. l'tmLI8H11:BI, ' . adding oils; and prinr off the clear part, which use. 4. . '  : , .  ' 001 BfoaclwllY, New York.' Wbat Is your opinion of Brown-Sequard's elixir of 

© 1889 SCIENTIFIC AMERICAN, INC.
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life ? A. It appears to possess stimulating and invi!(or- r (1381) l:<:. K. C. · writes : Is there a J  it oft�n gets fairly soaked. even wh�n in b�x a�d �ight. · 
ating properties. but is very dangerons on account of simple way of making oxygen to be nsed as a stimulant Would the preservatives used for keeping photographic 
its liability to cause blood poisoning. 5. How can I by inhalation? A . . Oxygen is made without difficulty : papers have the effect. and would the tobacco be In
accurately divide the rim of a wheel into equal parts by heating chlorate of potash mixed with binoxide 01 jured in any way ? 1 nnderstand that the above men· 
for cogs. etc. ? A. Do it with a dividing' plate on a manganese. It may be collected in a small gas holder tioned preservatives are composed principally of cal-

COin, machine for disclosing articles in exchange 
for a. P. Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.549 

Conduit. Underground, D. M. Hyland . . . . . . . . . . . . . . . 411.595 
Copying press, J. P. McPherson . . . . . . . . . . . . . . . . . . . . . 411,467 
Copying press. W. E. Trufant . . . . . . . . . . . . .. . . . . . . .. . . 411.559 
Corn cleaner, J. B. Cornwall . . . . . . . . . . . . . . . . . . . . . . . . .  411.759 

lathe. It can be roughly execnted with a pair of or even in India rubber bags for inhalation. clum. If so. please let me have what the proper pro· Cotton cho.p.plng, J)lanting. and cultivating .rna" 
dividers. 6. Can a novice, with the aid of your " Com- portions of same should be ? A. Cbloride of calci-
plete Confectioner," become a practICal candy maker (1382) R. B. D. asks for the kind of urn (fused) placed in a watertight opeu tray. iu a tight 

-hlne. D. W. Piland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hl.470 

with l ittle or no practice. or does it require a great deal battery which gives the most E. M. F . •  aud how it is box. would keep the air almost dry. It should not be 
of experiellce to bec"me proficieut in the work? A. made. A. For practical use the bichromate battery as brought in contact with the tobacco. Chloride of 
The work is an excellent one. Practice is, however, described in the SCIENTIFIC AMERICAN of Angnst 31, calcium is used to preserve photographic paper in 
essential . 7. Can a machine be patented before it is 1889, gives as high as any. IV. to 2 volts for each conple. airtight cans. 
made, by sending only a description of it? A. Yes. 8. A storage battery gives 2� volts for each cel l. and a !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

COUprInll. See Car coupling. Shaft couplinl1. 
Thill coupling. 

Crane. W. H. Ridgway . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  411,681 
Crate. fruit or velletable, T. B. Ashford. . . . . . . . . . .  411.710 
Crib. foldlnll. F. �'ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.653 
Crushing mill. A. !!l. Roe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.614 

What is the best way to soften and clean 'paint brnshes? sodium amalgam battery. It is said. has given as high as 
A. Soak in turpentine. 9. Is there a standard sized 4 volts. The latter is a mere curiosity. and of no prac
sheet for measuring books ? No ; there is much vari�- tical value. 
tion. 10. How can fire be made to burn. or appear to (1383) J. F. D. writes : I have built a 
burn. under water? A. (a) Put phosphorus in water, motor same as described in SCIENTIFIO AMERTOAN of 
heat the water to boiling, and blow oxygen gas through March 17. 1888. It runs splendidly when connected with 
a tube upon the phosphorus. (b) Or place a spoonful a large dynamo. Please answer the following ques
of chlorate of potash in a glass vessel beaker or flask tions : 1. Would it be strong enough to run a boat 13 
half full of water;  pour snlphuric acid through a glass feet long? A. Yes. 2. Wonld it be better to prolong 
tube down to tbe bottom of the vessel, and then throw the motor shaft, and put the screw on the end of it. or 
in some fragments of phosphorus. Ph08phide of use two pulleys with chain belt? A. Prolong the mo
calcium may be also nsed with fine effect. There is tor shaft, using a univerpal joint to avoid the bending 
danger in both these experiments. and they should only of the shaft. 3. What size pulleys to nse ? A. If you 
be done by a competent chemist. 1 1. When did the desire to use pulleys. make the pulley on the screws haft 
Cbristian era begin? A. It is intended to begin with about twice diameter of that ou the armatnre shaft. 

TO . INVENTORS. 

An experience of forty years. and the preparation of 
more than one hundred thousand application. for pa
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent law. of the United States and all' 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO .. ollice SCIENTIFIC AMERICAN, 861 Broad
way, New York. 

Cultivator. lIsting, W. A. Kerschner . . . . . . . . . . . . . . .  411.451 
Cultivator. wheel. H. O. Sanders . . . . . . . . . . . . . . . . . . . . 411,733 
Curtain fixture. F. H. Bassett . . . . . . . . . . . . . . . 411 ,765. 411,766 
Cutter. See Butter cutter. Chamfer cutter. 
Cutting webbinll, machine for, E. W. H. Bass . . . . . 411.415 
Damper, stove or furnace, A. M. Mohrmann . . . . . .  411,603 
Dead centers. device for overcoming, R. L. �m .. 

s .. y. . . . . . . . . . . .  . .  . . . . . . . . . .  . .  . .  . .  . . . . . . . . . . .. . . . .  411.678 
Dental plate. J. J. Stedman . . . . . . . . . . . . . . . . . . . . . . . . . .  411.538 
Dental vulcanizer. Keller & Welsell . . . . . . . . . . . . . . 411,449 
flentist's bench block. E. R. Magnus . . . . . . . . . . . . . .  411.461 
Derrick. L. S. DemlnK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.585 
Desk attachment. wrrtmg, E. Lemberger . . . . . . . . . .  411.456 
Desk. school. T. S. Manning . . . .  . .  . . . . . . . . . . . . . . . . . .  411.553 
Display stand. W. R. Wootten . . . . . . . . . . . . . . . . . . . . . .  411.482 
Door check, VII. D. Scarborough . . . . . . . . . . . . . . . . . . . . .  411,557 
Draught regulator. W. E. Haxtun . . . . . . . . . . . . . . . .. . . 411.768 

the birth of Christ. but possibly begins some years Better use a light rubber belt. 4. In what proportion INDEX OF INVENTIONS later. About the middle of tbe 6th century Diony- should the bichromate of potash be mixed with water. 
Draw bar attachment, J. Turner . . . • . . • . . • • •  � . . . . , .  411 ,!l77 
Dlawing instrument, L. F. Rondinella . . . . .. . . .. . . . .  411.617 
Dress form. R. L. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  411.428 SiUB Exiguus, a Roman abbot. born in Scythia, intro- and how long should it be charged before using ? A. 

dnced the method of dating the years from· the birth Use bichromate of soda. Dissolve 20 pounds of it in 6 
of Christ, placing its date in the 8th year of the 194th gallons of water, and slowly add to the solution 5 

Olympiad, 753 from the fOlllldation of Rome. It is ponnds of commercial sulphuric acid. Any length of 
generally believed that he placed it  about four years time may intervene between charging and using. 5. 
too late. Wonld I get more electromotive force by connecting the 

For which Letten Patent oC the 
trnUed States were Granted 

September 24, 1889, 

Drill. See G rain drill. Ratchet drill. 
Drilling machine. W. S. Rogers . . . . . . . . . . . . . . . . . . . . .  411.616 
Drip pan. B. McCaughey . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 411.670 
Dulcetina. G. C. Marsters . . . . . . . . . . . . . . . . . . . . . . . . . . Hl .554 
Duplex enllioe. H. F. Gaskill . . . . . . . . . . . . . . . . . . . .. . . 411 ,497 
Dust coUector. Miesenhelder & McCoy . . . . . . . . . . . . . 411.602 

(1373) C. D. asks how to make photo- cells in parallel than in series ? A. You would get more A.ND EA.CH BEA.KING THAT DATE. 
current and less E. M. F. when the cells are connected 

Dyeing or scouring machine, C. IJ. Klauder , . .  . • • .  411,504 
Dynamos or other electrical apparatus, regulator 

graphic backgrounds ? A. Purcbase close-grained 
packiug canvas cloth. Tack on frame and pull out 
projecting fibers. The cloth does not [leed to be 
stretched too tight. as it shrinks when painted. Coat 
it two or three t imes with the fol lowing mixture : 

Low grade of gelatine. . . . . . .  . . . . . . . • l1! lb. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 gallon. 
Treacle . . . . . . . . . . . .. . . . . . . . . . . . . . . .  2 ounces. 
Whiting . . . . .  . . .  . . . . . . . .  . . . . . . .  . . . .  X lb. 

Sandpaper after drying, to make it smooth, then paint 
witb one coat of ordinary oil paint. The white lead 
ground in oil is thinned with tnrpentine and mixed 
with lamp black, part of which has been ground in oil. 
and part in powder. The color should be a dark brown. 
One coat of flatting; is next put on, usually by two 
persons, one to paint and the other to dab with a soft 
brush. A drab colored cloth, merino or woolen. also 
answers very well. 

(1374) J. D. K. writes : 1. Will you 
please give me a receipt for making chemical red fire. 
in stick or candle form ? A. Mix powdered shellac 3 
parts, chlorate of potash 1l1! parts, and nitrate of 
strontium 9 parts. Compress them into paper cases. 
This g;ives a red fire. For other colors, use nitrate of 
baryta for green. nitrate of soda for yellow. For blue. 
lights mix chlorate of potash 18 parts. sulphur 14 parts, 
saltpeter 24 parts. oxide of copper 6 parts. 2. Can you 
refer me to a work on makmg pyrotechnics? A. We 
refer you to Pyrotechnists' Treasury. $1.50. which we 
can seud you by mail. See Query 1844. 

(1375) S. C. H. writes : Are there any 
preparations in use, if not, one that you could Buggest, 
which would answer as a coating for banjo gut strings. 
In damp weather they absorb the moisture, thus causmg 
them to break frequently. A. The usual remedy is to 
use metal strings for wet weather. We can recom
mend no efficacious treatment for gut strings. 

(1376) H. Del M. writes : 1. What is 
the best known chemical combination to form a 
luminous substance fluch as iEt used on match boxes, 
etc. ? A. Balmain's luminous' paint. described in our 
tlUPPLEMENT, No. 229. is about the best obtainable 
preparatIOn for the purposc you ment.ion. See also our 
SUPPLEMENT. No. 249, for how to make luminous paints. 
2. What influence has coutinued light on such snb . 
stance. and does it req uire light at intervals in order to 
retain its effect in darkne"s ? A. It requires light at 
intervals. as it slowly fades away in darkness. It 
preserves its power for a very long time. 

(1377) C. R. S.-(l) We do not recog-
nize your supposed fern from your too brief descrip
tion. Send us a specimen of the plant. and we wil l  name 
it for you. (2) For extract of vanilla, take 1 ounce of 
vanilla pods. 2 ounces of coarse sugar, 1 pint of simple 
simp, aud a sufficient quaDtity of dilute alcohol. Cut 
the vanilla transversely into small sections and triturate 
with the sngar until reduced to a coarse powder. Pnt 
the latter into a glass funnel prepared for percolation, 
and pour on dilute alcohol until a pint of tincture has 
passed. and to this tincture add the sirup. 

(1378) J. W. writes : 1. How can I make 
a black indelible ink for rubber stamp? A. We refer 
you to our SUPPLEMENT, No. 157, for this and many 
other ink receipts. 2. Can rim fire cartridges be reload
ed? A. Not prOfitably or to any advantage. 

(1379) F. L. R. asks the l i fting power 
of a vacuum of any certain dimension-one cubic foot, 
for instance-that is. the weight it will neutralize. A. 
The floatative power of a vacuum in air is equal to the 
weight of the air displaced. A cubic foot of air weighs 
nearly 537 grains. This is the lifting power of a vacuum 
of one cubic foot capacity in air. As a general rule, 
allow al,074 grains to 100 cubic inches. 

(1380) A. W. B. writes : 1. Can you tell 
me of a glue or gum that will make blotting paper ad
here to sheet celluloid without sinking through the 
former, and spoiling its hlotting surface. A. Probably 
a freshly made solution of gum tragacanth wOllld an
swer. Or varnish the celluloid with a thick solution of 
shellac dissolved in alcohol. When nearly dry apply 
the blotting paper, pressing it on with a hot irQn. 2. Is 
there . any way to size blotting paper on one side with
out impairing its usefulness on the other side? A. Use 
a thick solution of shellac .as above, or of gum arabic 
III water. The latter may gradually work through as 
the paper is used. The shellac will not. Canada balsam 
01' dammar varnish may.also be nsed. ' 

in parallel. "'hen all of the zincs are connected with 
one conductor and all of the carbons with the other con
ductor. the elements are connected in parallel. When 
the zinc of one cell is connected with the carbon of the 
next and so on, the battery is connected in serieR. For 
your motor you might arrange the cells four in parallel 
and two in series. For methods of connecting up bat· 
teries for different purposes we refer you to " Experi
mental Science." by George M. Hopkins. 6. Will large 
cells prove more powerful than small ones, l1! gallon 
cells less powefnl than 1 gallon cells, or what size the 
best? A. The more fl uid the battery contains, the longer 
will it run. The power of the battery depends upon the 
size of the plates. 7. What changes will I have to 
make to increase the power of motor to one of 2 horse 
power, and how many cells would I have to nBe for run
ning a light boat 18 feet long, 30 inch beam, and what 
size propeller? A. We do not advise you to make a large 
motor, basing your calculations on the small one. 
Neither do we advise the running of a large motor by 
means of a primary battery. You caD, however, use a 
secondary battery. but this should be charged by means 
of a dynamo. If yon contemplate making a large motor. 
we adVIse you to consult Thompson's .. Dynamo-Elec
tric Machinery," or Hering's U Dynamo.Electric Ma
chines.'�  

(1384) W. M. M. writes: I have been 
experimenting with the telephone. telegraph, and other 
electric apparatus, and require an electrical testing set. 
Would it be possible for me to g;et a standard ohm. and 
to construct from it a rheostat? A. You can use as a close 
approximation to an ohm 3."0". meters (155/u inches) of 
No. 19 (Birmingham wire gauge) German silver wire. 
Standard ohms are sold by dealers in electrical ap
paratus. 

(1385) J. H. D. says : I prepared some 
blne paper by the following formula : 

No. 1. Ferricyanide of potassium . . . • . . . .  120 grs. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0zs. 

No. 2. Citrate of IrOn and ammonia . . . . 140 grs. 
Water . . . .  . . . . . . . . . . . . . . . . . .  • • . •  2 0zs. 

and then mixed, and applied WIth a brrrsh to paper. 
This printed very well when fresh. but rapidly deteri
orated. Is the above the best formula for ferro-prus
siate paper? If not, please give it. I mixed tbe pow
dered ferriprussiate with water, and al80 the am. cit
rate with water in separate bottles. They have been 
standing for several weeks. then I mixed them, and ap· 
plied to paper, bnt I find it does not work. The solu
tion is  an intense blue. What is the matter? A. The 
proportions appear to be right. The mixed solution 
soon deteriorates. The solutions, particularly the 
citrate of iron and ammonia, shonld be kept in dark
ness, and both bottles tightly corked. This perhaps ac
counts for the blue color on mixing'. A formula we re .. 
commend is to prepare solntions in the following pro
portions.keeping them from tbe light and tightly corked, 
mixing only when ready to coat : 

1. 
Ferricyanide of potassium (red prus-

siate) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240 grs. 
Water . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . .  . . . .  4 oz •. 

Filter, and keep this tightly corked in one bottle. 
2. 

Citrate of iron and ammonia . . . . . . . . . . . .  360 grs. 
Water . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  2 0zs. 

This should he kept in a bottie wrapped with some non
actinic material. such as red Hannel. away from the light. 
To prepare the sensitive solution, take of No. l one 
ounce, to which add one·half ounce of No. 2. shake vig
orously a few minutes. then coat the paper with a 
sponge. This amount will cover six sheets of paper. 

(1386) J. L. D. asks : 1. Would an ap
paratus that will cancel postage stamps quickly by the 
thousand be of any value to the government. provided it 
merely canceled without dating at tbe same time? A. 
Several sucli machines. but with capacity of dating,have 
been and are in use. An improvement on them might 
be of value. 2. Has the SCIENTIFIC AMERICAN ever pub. 
l isheda description of the canceling machine which has 
been used in Boston post office ? A. No. 3. Can man
ganese be �asily sep�rllted froin .0II ;Vhich also contains 
considerable iron ! A .. Not very easily. the . practica
bility of doing; it depends on the 'amounts of manganese 
and iron present. 

. . . . 

(1387) W. I. K. asks : What I can 
place in a box with .moking tobacco (line cut) in order 
toprevenUhe absofption ot moisture·by the tobacco, as 

LSee note at end of list about copies of the.e patents.] 

Aerator, milk, P. W. Stronj{ . . . . . . . . . . . . . . . . . . . . . . . . . .  411,694 
Alarm. See Burglar alarm. 
Arches for fioorinll'. apparat us for laying tile. J. 

Pajeau . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,468 
Armature. C. F. Winkler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.629 
A.rmlets, etc., making, G. H. Blakesley . . . . . . . . . . . . . 411.416 
Bag holder, E. K. Wi/son . . . . .  . . . . . . . . . . . . . . . . . . . . 411,701 
Bags, satchels, etc . •  catch for, R. C. Jenkinson . . . . 411,445 
Bags. Imtchels. etc . .  spring catch for, R. C. Jenk'in-

.on . . . . . . . . .  . . . . . . . .  . .  . . . .  . . . . .  . . .  . . . . . . . . . . . . ... . . .  411.446 

Baling or bundling machine, D. D. Brown . . . . • . . . .  411.422 
Baling press, Hillman & Ripple . . . . . . . . . . . . . . . . .. . . . . 411.501 
Baling press. A. D. Thomas . . . . . . . . . . . . . . . . . . . . .. . . .  411.558 
Barrel brander, M. Wolf . . . . . . . . . . . . . . . . . . . . . ... . . . .  Hl.561 
Bearing. roller, R. W. Hent . . . . . . . . . . . . . . . . . . . . .. . . . . 411.500 
Bed bottom. E. E. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.711 
Bedstead, settee, etc., combined folding, Seibert 

& Eck.trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,6&7 
Bedstead. wardrobe. H. C. Brown . . . . . . . . . . . . . . . . . . .  411,641 
Beer, apparatus for dissolving and Bupplying 

lupullne to, R. Allert . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,563 
Beer, etc . •  :ftnin�, J ericka & Eggimann . . . . . . . . . . . . .  411,723 
Bench. See Bench work. 
Billiard counter button, O. Pape . .  , . . . . . • . . . . . . . . . .  411,469 
Bin. See Flour bin. 
Bit stock. Jackson & Ta.ker . . . . . . . . . . . . . . . . . . . . . . . . .  411.722 
Blast heater, J .  Sc .. nlon . . . . . . . . . . . . . . . . . . " . . . . . . . . . .  411.618 
Block. See Dentist'. bench block. 
Boiler. See Steam and hot water boiler .. 
Book rest and easel. J. Ducker . . . . . . . .  . .  . . . . . . . . . . .  m,'93 
Box. See Valve stuffing box. 
Breakwaters. sea walls, jetties, etc., construction 

of, T. F. Wurts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,704 
Brick kiln. V. Nlel.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.726 
Brick machine, reCiprocating. O. L. Dieckmann • . .  411,&.i5 
Brick or other clay products. machine for cutting, 

W. R. Cunningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,546 
Bridge, suspension, W. H. C. Greer . . . . . . . . . . .  : • • . •  411.499 
Buckle. A. H. Lemen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,457 
Building. P. W. Anderson . . . . . . . . . . . . . . . . . . . . . .. . . 411.516 
Building blocks, machine for making. J. C. Ander-

son . . . . . . .  . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  411.413 
Burglar alarm. G. Arter. . . . . . . .  . . . . . .  . . . . .  . . . . . . .  . . .  411,632 
Burner. See Gas burner. 

for shunt wound, L. Harris . . . . . . . . . . . . . . . . . . . . . .  411,551 
EIlrring. C. P. Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . .  411.509 
Eaves trough, C. M. Brion . . . . . . . . . . . • . . . . . . . . . . . . . . .  411,574 

Electric arc lights, globe frame for, J. W. J on es . .  411,448 
Electric light .fixture, incandescent, P. H. Klein, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,452 
Electric motors. system for synchronizing. R. H. 

Read . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  . .  . . . . . .  411,611, 411.612 
Electric wires, underground conduit for, G. A. 

Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 .539 
Electrical distributiou. system of. R. Kennedy (r). 11.081 
Electrical wire conduit, C. C. Da8hiell . . . . .  � . . . . . . . .  411,427 
Electricity by gas batteries. generating. O. Dahl. . 411.426 
Electro-magnetic separator. W. A. Anthony . . . . . .  411.414 
Elevator. See Hose elevator. 
End gate. T. B.  Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,578 

Engine. See Duplex engine. Gas engine .. 
Engines. automatic stop mechanism for steam, 

W. H. Pyott . . . .  . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  c 411.530 
Envelope moisteninjl and sealing apparatus, 

Matte & Montminy . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 411.601 
Etching or engravinll on glass, etc., Ii .... Winterhoft' 411.560 
Evener, four horse. J. C. Boehm . . . . . . . . . . . . . . . . . . . .  411.707 
Excelsior machine, F. Abel . . . . . . . . . . . . . . . . . . . . . . . . . . 411,412 
Extractor. See Juice extractor. 
Eyeglasses, electric attachment for, Smith &; 

Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.689 
Fagot, T. Meikle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  411,748 
Feeder. fowl or stock. B. Walton . . . . . . . . . . . . . .. . . . 411,627 
Fence machin e, W. S. Barker . . . . . . . . . . . . . . . . . • .  � . . •  411.635 
Fence making implement, C. H. Fisher . . . • . . . . . • . .  411,429 
Fifth wheel, vehicle, P. Andersen . . . . . . . . . . . . . . . . .  411.564 
Filterinll' apparatus, G. W. Goetz . . . . . . . . . . . . . . . . . . . .  411.7.3 
Fire extinguishing apparat.us, chemical, C. R. 

Macomber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  411,552 
�'Ioor jack. J. Dix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.589 
�'loorlng strip. A. M. Schilling . . . . . . . . . . . . . . . . . .. . . . . 411,684 
�'Iour bin and sifter. J.  A. McClellan . . . . . . . . . . . . . . .  411,671 
Flower pot. J. H. Thayer . . . .  .. . . . . . . . . . . . . . . . . . . . .  '411 ,739 
Forge, portable. A. E. Dain . . . . . . . .  ; . . . . . . . . . . . . . .  411,760 
Iframe. See Globe frame. Plate washing frame. 
Ii'urnace pipe. Eversman & Wagner . . . . . . . . . . . . . .  .' .  411,&52 
Gauge. See Micrometer gauge. Steam gauge. 
Gas hurner. multiple heating, A. J. Doty •. , . . . .  411,�8 
Gas burners, automatic cock or cut-01f for, C. H. 

Barnett . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . . .  . . . . . . . .  411 566 
Gas engine. J. Matthies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.668 

Burning coal 'and hydrocarbon fuel in combina· Gas engine starting gear, Deboutteville &; Malan. 
tion. apparatus for. A. Mason . . . . . . . . . . . . . . . . . . .  411,55" din . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 411,614 

Butter cutter. J. H. Loomis . . . . . . . . . . . . . . . . . . . .. . . . . 411.599 Gas heater, Johnson & Packer . . . . . . . . . . . . . . . . . . . . . 4\1,447 
Butter. removing buttermilk from. A. F. Thayer .. 411.004 Gas heating burner. A. J.  Doty . . . . . . . . . . . . . . . ... . . . . .  411.647 
Button edges, machine for grinding and finishing, Gas pipe deposits. solvent for, M. E. Waldstein .. : 411 ,478 

M. Stirn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.691 Gate. See End gate. Railway gate. Swinging 
Cable gripper, H. M. Wrede . . . . . . . . . . . . . . . . . . . . ... . . .  411.630 gate. 
Cable sheave. J.  D. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . 411.761 Gate, C. Hansen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,437 
CIllipers. micrometer. J. M. Irmen . . . . . . . . . . . . . . . . . .  411.444 G ear. rever.ing belt. H. E. Smith . . . . . . . . . . . . . . . . . . .  411,738 
Calipers or dividers. L. S. Starrett . . . . . . . . . . . . . . . . . 411.537 Generator. See Vapor generator. 
Can capping machine, Van Kannel & Lockwood . .  411,695 Glass cutting apparatus. C. W. Werner . . . . . . . . . . .  411,7'64 
Canning food, J. H. J. Haines . . . . . . . . . . . . . . . . . . . . . . . 411.436 Globe frame, D. Hyman . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . .  411,443 
Car brake. automatic. J.  F. Durkin . . . . . . . . . . . . . . . . .  411,547 G rain conveyer, S. B. Hart . . . . . . . . .. . . . . . . . . . . . . . . . .  411.4S9 
Car coupling. P. T. Madigan . . . . . . . . . . . . . . . . . . . . . . . . 411.460 Gmin drill. W. W. & �'. M. Mullen . . .. . . . . . . . . . . . . .  411.528 

Car coupling. ;\lotter & Todd . . . . . . . . . . . . . . . . . . . . . .  411.466 Grllin separator elevator attachment, S. B. Hart . . 411.438 
Cal' coupling and brake combined. J. S. Bashaw . . .  411,567 Grater and slicer, A. C. Becker . . . . . . . . . . . . . . . . . . . . .  411,563 
Car door. E. L. Phipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.677 Griddle. cake, M. Shaeffer. .  . .  . . . . . . . . . . . . . . . . . . . . .  411.619 
Car dumping, F. J. G ibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.718 Grinding mill . C. A. Bergtold . . . . . . . . . . . . . . .. . . . . . . . . 411,671 
Car extension step, railway, T. A. Fite . . . . . . . . . . . . . 41 1.495 Grip tester or similar device, COin-controlled, P .. 
Car label holder. freight. D. R. Proctor . . . . . . . . . . . .  411.471 Beetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 411.589 
Car starter and brake. J. J. Hooker . . . . . . . . . . . . . . . . .  411.5�4 Guano distributer. A. Conkle, Jr . . . . . . . . . . . . . . . . . . .  4-11.545 
Car starter and brake, C. A. Shank . . . . . . . . . . . . . . . . . .  411.688 Guard. See Rein guard. Stove guard. 
Car, stock. A. C. Mather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,462 Gun carriages. hydraulic buffer for siege and 
Caramel package, Frye & Kleinbeck . . . . . . . . . . . . . . . .  411.480 other. P. h A. De Montgolfier . . . . . . . . . . . . . . . . .  411.715 
Carbons for incandescent electric lamps, manu- Hammer. L. D. Balfour . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  41l,63.'l 

facture of, J. S. Sellon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.474 Handle. N. R. St.reeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  411,693 
Carpet tacking and stretching mach ine, J. Albin .. 411,443 Hanger. See Pipe hanger. 
Carrier. See Cash carrier. Cash and package car- Harvesting machine, corn . J. A. Norton , . . . . . . . . . .  411,728 

rier. Hat bodtes. finishing, C. E. Keator . . . . . . . . . . . . . . . . . .  411,663 
Cart seat, J. M. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.597 Hat bodies. machin .. for Ilnishing, C. E. Keator . . .  411.662 
Cartridge loader. E. G. Dorche.ter . . . . . . . . . . . . . . . . . .  411,590 Hat holder. E. A. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . 411 ,672 
Cash and package carrier, S. W. Barr et al . . . . .. . . . . 411,686 Hay rake. horse. Pettit & Lottridge . . . . . . . . . . . . . . . .  411.007 
Cash c .. rrier. W. H. Albach . . . . . . . . . . . . . . . . . . . . . . . . 411,515 H eater. See Blast heater. Gas heater. Water 
Cash indicator and COin counter combined, G. heater. 

Boemermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.073 Heating apparatus, Achor & Hamilton . . . . . . . . . . . .  411,541 
Casks with kraeusen, apparatus for supplying ale, Heating apparatus, steam, J. A gate . . . . . . . . . .  . . • .  411,6.'-U 

I. Cox . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.582 Heating hot houses. apparatus for. J. Reilly . . . . . .  411,531 
Caster. W. Llving.tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.747 Hedge. P. M. Mishler . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  411.464 
Chain. W . . H. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,575 Heel sweep attachment, M. B. Heller . . . . . . . . . . . . . .  411.440 
Chamfer cntter. C. Mattison . . . . . .  . .  . . . . . . . . . . . . . .  411,506 Heel trimmlnll' machine. C. W. Glidden . . . . . . . . . . . . 411.655 
Check row wire reel attachment, W. H. &; G. Heeling machine. G. W. Johnson . . . . . . . . . . . . . . . . . . .  411.524 

Wertz . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.699 Hobby horse, J.  A. Crandall . . . . . . . . . . . . . . . . . . . . . . . . 411.648 
Chuck, .haftinl{. W. S. Rogers . . . . . . . . . . . . . . . . . . . . . . .  411,731 Hoi.tin/! machine, Moore & Te!!'t . . . . . . . . . . . . . ·: . . . . . 411.604 
Churn. W. F. Littles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.677 Holdback fastenlnl<. C. �·olsom . . . . . . . . . . . . . . . . . . . .  (l1,n6 

Cigar bunching machine, F. C. Smal.tlg . . . . . . . . . . . .  411,736 Holder. See Bag holder. Cur label holder. Hat 
Clamp. See Sewing machine buttonQole clamp. holder. Opera glass holder. Rein holder. 
Clasp. See· Pencil. clasp. . Telephone holder • .  Umbrell" holder. Work 
Cleaner. See Corn cleaner. holder. 

. .  . 

Clo.et .. See Water closet. Hoof pad. A. D. Hamlin . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  411.745 
l::lub. policeman' •• C. R. Adam . . . . . . . . . . . . . . . . . ... . . .  411,705 Hook. See Snap hook. 
Cockeye, rope trace. Willson & Conover . . . . . . . • • . • 411.481 [ Horse detacher. D. R. Brown . . . . . . . . . . . . . . . . . . . . . . .  411.709 
C
O!!':I�g��a�:�:�. ��� . .  ���I.I��: . ���.���� •. �.�� . . �.�� 411.710 H

o
r;.

s sf;�': . �.I����� •. �.".�I�� . . ��� . . ���.���.�I.n�: .�: 411.61d 

Coll'ee pot, automatlo fountain. H. C. Green . . . . . . . f11,656 HOle elevator over railway traok., T;McHenry • .  411.'1'26 
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Jeltutifi t �lUtritau. 
_ _ _  . _ ,� ______ _ !li __________ _ 

lee creeper, C N, Shannon . . . . . . . . . . . . . . . . . . . . . . .. . .  411,612 Shoes or slippers. manufacture of wigwam. Lar-
Incandesoent lillhts and other eloctrlcally con. rabee & Putnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.454 

troiled devices, safety switch tor. O. S. BnBs. Shutter worker, U. S. Elliott . . . . . . . . . . . . . . . . . . . ... . . . 41l.MS 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . 411.423 "" iter. ash, G. L. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.529 
Index device. ledger. K. Bulana . . . . . . . " . . . . . . . . .. . .  411.577 Shlnal. See Railway signal. 
Indicator. !:lee Cash IndiCator. Snap book. H. H u lvel . . . . . . . . . . . .  " .. . . . . . . . . . . . . . . . .  411,442 
Insect scree n .  J. W. Boughton . . . . . . . . . . . . . .  " . . . . .  411.640 Stamping apparatus, envelope. Helland & Mat· 
I nsu lator, electric, L. McC,artny . . . . . 0 . . . . . . . . . . . . o w .  411,749 zow . . . . . , • .  � " , . , . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  , 411.f,giJ 
I ron or' steel. converting crude Iron Into ",aile· Stand. See Display stand. Sad iron waxing aud 

able. J.  W . Bo(,kwalter . . . . . . . . . . . . . . . . . . 411.4i8. 41l.41� pOli8hing stand. 
I ron. re6nmg. J. w. Bookwalter· . . . . . . . . . . . . . . . . . .  " 4}1,411 Steam and bot water boller, combined, H. M. 

Inside I'aae, eri ch i n.ertlon • • •  75 cent. a ltDe. 
Bank PaRe. enc •• i 1 18ertio1l - • - $1.00 II. line. 

The .. bov� are charlles per agate line-about eight 
words per line. This notice shows the width of the line, 
and is Sqt in 8¥ate type. }In,!lravings may head adver .. 
tisem ents at the same rate per ag-ate line, by measure
ment, as the letter press. A dvertisements must be 
received at publication office as early as '11hursday morn .. ing to appear in lI ext issue. 

rOCTOBER 1 2 , 1 889. 

SEBASTIAN, MAY &CO' 
Improved Screw cutting 

�:�e�LATHES 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. 
Catalogues mail ed on applIcation. 
165 W. 2d St., Cincinnati, O. 

J ack. 80e �'loor Jack. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 411.1>42 
.J olnt.  :lee RaB jOint. Steam boiler. A. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 •• 34 U SE A DAMANT WAll PLAS1 ER OIL WELL SU PPLY CO. Ltd .  
.Juloe extractor. C. H .  Read . . . . . . . . , . . . . . .  Hl,610 bteam engine. A .  'r. BemIS . . . . . . . . . . . . . . . . . . . . . . . . . . 411,106 
({ l i n .  See BrlCk kiln. Steam gauge. C. H. Rliey . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.510 
1{ nittln,!! ma<"hine. CIrcular rlb� R. Schofield . . . . . ... , .  411,685 Steaming food 1'or stock, device for, G. F. C. 
I,adder and clothes rack combined. step. G. R. Kloepplnger . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  411 .525 

Rich ard.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,472 Stirrup. J. Bull . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .7&7 
l.adder, sectional. C. C. Pierson . . . . . . . . . . eo • • • • • • • • •  4!1,730 Stove, E. Lofts . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  . 41 1 ,4:)\1 
Lam p. C. P. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Il .771 Stove. gas. A. J. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 .n49 
Lamp, arc, F. P. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 411,713 Stove guard. G. \V. Slawson . . . . . . . . . . . . . . . .. .. . ... . . . .  41 1 .7·\5 
Lamp. A rgand. A twood & Tobey . . . . . . . . . . . . . . . . . . .  411.517 Stove. oil. G o ldsteln & B lock . . . . . . . . . . . . . . . . . . . . . . . 41 1.71H 
Lantern "uard frame. A. W. Paull . . . . . . . . . . ... . . . 411 .676 Stovepi pe shelf. W. J.  Young et al . . . . . . . . . . . . . . . . . . 411.�8:, 
I .. ast. E. S.  Smtth . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . 411 ,(;22 Swaging and roHing a pparatus, H. H. Warren. Ht .480 

Alfi������lb�:.nn·o'i' c��� 
or cruck. It is impervious 
to w i nd, wat er, and disease 

t:�'I,. � t6��:: It�a�
r

b
e
: ��pl�eae

i'i. c --r any kind o t· weather. It is 
� in general use. Licen ses 
� ��il����nJ��I1i��: �j���fB 
-;- ADAMANT MFI�. GU, 

'11 E. Genesee Street, 
Syracuse, N. Y. 

Lathe dog, G. W .  Shartle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 1 .6W Swinging gate, vert Ical ly. T ... G. Knowles . . . . . .  . . . 4 1 1':)05 
Letter pre9S, Cam pbell & Davies . . . . . . . . . . . . . . . . . . . . 411,758 'l'ea or coll'ee pot. L. S. Wrillht . . . . . . . . . . . . . . . . . . . . .  411.483 Patent Foot Power Mac Lifter. See Transom lifter. Telegraph key. H. S. Tebb. et aI. . .  . . . . . . . . . . . . . . . . 411 .770 
Lobster trap. G. Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.746 'Telephone hol der, C. T. Dick.on . . . . . . . . . . . . . . . . . . . 411 ,'088 Complete Outfits, 
Lock. See Nut lock. Telephone. mechantcal. \V. H. Eastman . . . . . . . . . . . . 411.,67 \Vood D r :\1" eta I workers withuut stel,tm 
I..oom picker check. T. Norton . . . . . . . . . . . . . . . • . . . . . .  41 1 .556 Testing devicet H. F'. BeimJing . . . . . . . . . . . . . . . . . . . . . . 411 ,570 power. Cll n 8 uecesR t"ul l y  compete �'lth 
Loom shedding mechanisw. H . .. ,Vyman . . . . . . . . . . . .  4 1 1 .7;)J Testi ng machirlP., coin-controlled.  E. J. Colby . . . . .  411,424 i�1 11«r:r.� :s�A-VI�\(�usl�rncl�yne:: 
Loom sh uttle box m echa nism. n. Wyman . . . . . . . . .  41 1.752 rel!lting m achine. coin�con trolled blow, J . ]1\ latest and m ()st i m proved for practical 
Looms, means for lubricati ng picking tappets of 

,
1, t ng-wil.I . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • . . . . . . . . .  411.�6\l �gr�eu;11�'a���g��ii.ndc�\�lfJg�Cphrr�:: weaving. Berry & Briggs . . . . . . . . . . . . . . . . . . . . . . .  411.N) Th,ll  couplmg, L. D. Haskel l .  J r  . . . . . . . . . . . . . . . . . . . . 411.t<31 S e n eca F a l l s  Mfa:. Co. Loti o n ,  P. llrosbety . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . .  4 1 1.mW Tile cutting machine. T. Somervil le • .  Jr . . . . . . . . . . .  411.6�jU 695 Water Street, Seneca ral ls, N. y, 

Metal .hears, J,. C. North . . . . . . . . . . . . . . . . . . . . . . . .  . . 411.721 Tile or brick cutting table, J .  Bensing . . . . . . . . . . . . . . 411,638 I _________________ _ 

9 1 6£ 92 WA 'I' ER STRIl:E'I', 
P l l ttibu .· . dh �n • •  

Manufacturers of everytl1lng needed for 
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for eit her Gas. Oil t  \\'ater. or M ineral 
Tests. Boilers. Enlli net;, Pioe, 
Corduget Uri1ling Tools, etc. 
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THE PH ON OGRAPH.- -A DET A I LED 
description of the new and improved form of the ph<>-
&.t�:.ap�o��i�nb:guf�t 

S��� ;iJlig
is

��·Y.R'iJ!� 
8 S�n:ll:��: 

M KNT. N o. 632. Price \U cents. '1'0 be had at thla 
office and from all newsdeal ofs. 

ARTESIAN . 
Wells. 011 and GlU! Wells. dr11led 
� ���� �:�o

d
�::u��:� 

���f�sg ���r::nJni�W�� 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to f,M f'+- c,., ... � � � �  .. +-q forilhlstrated 
cata1olOme. Ple.·ce A l ·tt ·,lian Meter. See Rotary meter. Tile.  roofing. R. Liddell . . . . . . . . . . . . . . . . . . . . . . . . .  . . , 411.666 

Micrometer gauge. Starrett & Fay . . . . . . . . . . . . . . . . . 411 .536 Time recorder, workman 's. A. Dey . . . . . . . . . . . .. . . . . 411,586 
Milk, p reparin g  flour from curd oft W. Gerbel . . . . . 41 1 ,717 Tongs. roofing, T. B. Beeson . . . . . . . . . . . . . . . . . . . . • . . . .  411;,55 
M i l l .  See Crnshlng mill.  Grinding mill.  Wlnd- Tower. Iron, 1.  Gales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.4:;2 AMPS and 0 1 1  Well S u pp l y  (:0., 

80 Beaver Streett New York. 

Experimental .  TO BUS INESS MEN.  mUI. Tramway, aerial . A. H. De Camp . . . . . . . . . . . . . . . .. . . .  411,584-
Moulding sash wei.llhts, etc .• apparatus fort A. S. Transom liftert C.  C. :\litchell . . . .  . . . . . . . . . .  . . . . . . . . H1.�65 

Hodges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.441 'l·rap . See Lobster trap. I Motive power., transforming heat ener�y into. J .  Trap. C. F. Parke:- . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  411 ,H06 
J. McTighe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41l.6().'> T rough. See Eaves trough. 

Mower, lawn, A .  Grabam . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.498 Trousers and boots combined, J .  G .  Gladding . • . . . .  411,40.1 
M owing machine. L. O. Drew . . . . . . . . . . . . . . . . . . . . . . . . 411,591 Truck. cHr, S.  W. Tanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 411,751 
M usic leaf turnert Frymire & Derr . . . . . . . . . . . . . . . . .  411 .4 ;1 Truck, weigbing hand. J .  N. Brown . . . . . . . . . . . . . . . . .  411.576 
Nozzle. tap. J. K. Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 1 .51� Typewrltinl! machine, J. W. Harnes . . . . . . . . . . . . . . . . 411 .488 
NUl. lock. W. N. Offutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .614 Typewri t i n l<  machine, A. T. Brown . . . . . . . . . . . . . . . . 411 .421 
Obstetrical instrument, C. D. Bobo . . . . . . . . . . . . . . . . . . 4 1 1.572 Typewrit ing m achine, H. E. Curtis . . . . . . . . . . . . . . . . 4l1 ,5SS 
Oil purify i n g  and refining ap paratust Dorn & Nop- Typewriti n/! machinet A. \V. Steiger . . . . . . . . . . . . . . . . 41 1 ,623 

pel . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .. . . . .  411.646 U mbrel l a h older, S. H. Haskell . . . . . . . . . . . . . . . . . . . . 411.521 
Otlinll rocket, sea, A. H. \Valker . . . . . . . . . . . . . . . . . . . . 4 1 1.479 Umbrellas or parasols, detachable cover for, A . J .  
O pera I{lass hol der, E. B. Meyrowit . . . . . . . . . . . . . . . . .  411 ,527 Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.082 
Ore concentrator, S.  Porter . . . . . . . . . . . . . . . . . . . . . . . . . .  411 ,H09 Valve, balan ced Rlide, J. C. A skren . . . . . . . . . . . . . . . . .  411.754 
Organ sto p action ,  reed, J. Lane . . . . . . . . . . . . . . . . . . . .  41l,45:� V alve 8tuffing box, R. T. Crane . . . . . . . . . . . . . . . . . . . . . 411.425 
Packlnll. J A l lan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  01.562 Vapor llenerator, G. W. Clark . . . . . . .  . . . . . . . . . . . . .  . 411 .712 
PHd. See Foof pad. Vault or safe, J. II. Myers . . . . . . . . . . . . . . . . . . . . . . . . .. . . 411.66'J 
Pan. See Drip pan. Vehicle storm apron,  Gi bbons & Shelly . . . . . . . . . . . 411 ,5!l2 
Paper ball machine, Claussen & Mortson . . . . . . . . . .  411.544 Vehicle, t wo-wheeled. R. W. IIare . . . . . . . . . . . . . . . . . 411.720 
Paper jOllller. W. Heiff I. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 411.750 Vehicle w h eel. E. Batl l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,489 
Pa per reel. E. J. & c.  ID. Pope . . . . . . . . . . . . . . . . . . . .  411.608 Ven eer. E. lI. Bal mfort h . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.6;14 
Paper vessel, W. �'ogl esong . . . . . . . . . . . . . . . . . . . . . . . . .  41 1,6M Ventilal inl< apparatus. L. J. & .1 .  T. Hope . . . . . . . . . . 411.522 
Parer. cocoan ut. A. \V. Lewis . . . . . . ' . . . . . . . . . . . . . . .  411,598 V'eterinary part urItion instrumen t ,  A. P. Rhear-
Patterns f("lr garments, system of laying outt C. burn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,fi21 i 

S�h u bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .686 Wagon run n inll llear. road. C. W. Saladee . . . . . . . . . 411.47:l 
PencH clasp, G. H. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 .�50 Wagons,  spring platform for road, C. W. Saladee .. 411,7:-{2 
Pencil sbarpener, W. H. Lamson . . . . . . . . . . . .  : . . . . . . .  4 1 1 .526 Washing machine. E. A. Egleston . . . . .  . . . . . . . . . .  41l,4H4 
Percolator, H. IOenth . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  4l1,5�'6 Washing mac h i n e. F. D. Hardin" . . . . . . . . . . .  411.658. 411.659 
Pi pe. See Furnace pipe. Watch case pendant. W. W. Bradley • • . . • . . . . . . . . .  41l,420 
Pipe bendin� devicet m etal . H. M. Brigham . . . . . . . . 411 ,756 Water closet, :BJ. H ammann . . . . . . . . . . . . . . . . . . . . . . . 411,520 
Pi pe h an"er. J .  Collis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41l .518 Water clo.et .  J,. Lattan et (II . .  . . . . . . . . . . . . . . . . . . . . . . 411.455 
Pipe wrench.  J .  D. Hodg-e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411,502 "Tater heater. electric. D. \V . Smith . . . . . . . . . . . . . . . 4 t l ,7 �'j' 
Planing machine, Woods & 'l'homas . . . . . . . . . . . . . . .  4 1 1 ,540 W eigh er. automati c  grai n. T. J. Underwood . . . . . . .  Hl.7ti� 
Planter, A. S. Traget hon . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .6�6 \V'eig h i n g  ap paratust Ilraint D. \Vi1de . . . . . . . . . . . . . . . 411 tH 
Planter. d o u b l e  l i ster c o r n .  "T. Watson . . . . . . . . . . . . 41 l,tj!l>j "Tel l bormg i m p l e ment. 1... B. Hart . . . . . . . . . . " ' ,  . . .  411,660 
Plate washing fram e. E. B. Darker . . . . . . . . . . . . . . . . . .  4 1l.�87 Wheel. See F i ft h  wheel. Vehicle wheel. 
Plowt rotary, J .  Drader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 1 .1i5O Whip. E. K .  Warr e n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,628 
Postal packet. M. Newikl nf . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 1 ':,08 W i n d m i l l .  A. J . Corcoran . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.5S) 
Pot. See Coll'ee pot. Flower pot. Tea or coffee W i n dmill.  E. �'. Haberlein . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 1.S50 

pot. Window • .  J. E. Hoeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.615 
Press. See Baling press. Copying press. Letter \Vire rop�, splicing, Batchelor & Latch . . . . . . . . . . .  411.1>37 

press. 'Vire stretcher, D .  H. L u n ll  . . . . . . . . . . . . . . . . . . . . . . . . . 411.600 
Printtnlit mach i n e  dampening and feeding mech- Wood gri n d i n g  apparatus, F. H. Schmidt . . . . . . . . . .  411 .731 

anlsm. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.5:;5 Wool washing machine. F. G. & A. C. Sargent . . . .  411.5,,3 
Protractor, C. E. W. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 1 .741 i 'Vool washing machines, feeding mechanism for, 
Pulley, wooden rim s p l it. G. T. Eames . . . . . . . . .. . . . . 411.6.il : F. G. & A. C. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . 41 l,5.:�. 
Pum p. A. T biery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411,H25 'Vork bencht B.  A. Seat et al. . . . . . . . . . . . . . . . . . . . . . . . 411,t)11 
Pumping engi n e. high serVICe, A. J. L. Loretz . . . . . 4l1 .72� W ork holder. W .  B. Bradshaw . . . . . . . . . . . . . . . . . . . . . 411.708 
Pu mping' mach i net J. Richards . . . . . . . . . . . . . . . . . . . . . .  41 1 ,H80 \Vrench. See Pipe wrench. 
Puncht J. Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411 .492 Yoke, neck, W. Jlikes . . . . . . . . . . . . . . . . . . . .  . m.451< 
Punching [Lacbine. check. W. W. GuptilL . . . . . . . . 4 1 1,744 
Pyrotech n i C  compounds, prepari ngt A. Del DESI GNS. 

G rande . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.71 1 Badge, 'I'.  H .  Hacheler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.319 Radi ator, H. It'. Sturtevant . . . . . . . . . . . . . . . . . . . . . . . . . . 411,--t76 H arrow, C. La Do w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lH.:WO, 1!?,321 Rail joint. A gee & Lane . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  411 .542 
Railway, cable, .J . D. Davies . . . . . . . . . . . . . . . . . . . . . . . . 411.762 
Rallway. electrict G. B. Fraley . . . . . . . . . . . . . . . . . . . . . 4 1 1.4H6 
Railway llate, J .  B. Carey . . . . . . . . . . . . . . . . . . . . . . .  " " 411.1)19 
Rai lway sillnal. A. B. �'Isk . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 l .742 
Rai l way systems. trol ley for electric, A. I ... Riker . 411.613 
Rai lwaY8t tension device for the cables of cable, 

W. H. Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 .675 
Rake. See Huy rake. 
Ratchet drill, Kidney & Verboort . . . . . . . . . . . . . . . . . . .  41l.66t 
Razor sharpening- machine, A. Dey . . . . . . . . . . . . . . . . 411,587 
Recorder. See T i m e  recorder. 
Reel . See Paper reel. 
Refrigerator. M. Kni ckerbocker . . . . . . . . . . . . . . . . . . . . .  411,665 
Regulator. See D raugh t regulator. 
Rein guard. W. P.  Young . . . . . . . . . . . . . . . . . . . . . . . . . " 411.j84 
Rein holder. T. H .  Bolls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.!i:m 
Ring. See Earring. 
Roofing. metallic. L. L .  Sagendorph . . . . . . . . . . . . . . . .  4 11.683 
Rotary meter, \V. Willis et at . . . . . . . . . . . . . . . , . • . . . .  41 1 ,700 
Sad iron polishinll and waxing stand. H. H. H u l l  . . 41 1 ,52:\ 
Safe. 1I0ur 01' meal. L. A. Haight . . . . . . . . . . . . . . . . . . .  411 .435 
Sa.h cord fasten er. E. W. Abbe . . . . . . . . . . . . . . . . . . . .  41l.4BH 
Sawt G. Ii'. Sell�tr(lm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.475 
Saw grlndinll mach i ne. W. J. Perkins . . . . . . . . . . . . . . . Hl.729 
Sawmill  dOll. B.  J. I\ elley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.503 
Sawmill  feed. S.  T. Reamy . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.679 
Scales tor suspension tramways. weighin�, W • •  T. 

Miller " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.007 
Scoop for clay or ore mills, E. J. M i l dren . . . . . . . . . . . 41I.16:l 
�creen . See In !Oect screen. 
Seat. See Cart seat. 
Seeder a d fert i l izer dis tributer. G. F. Strawson . .  41l.tifl2 
Separator. See I£l ectro-mallneti c separator. 
Sewinll machine bultonh01e clamp. C.  J. Wood-

ward . . .  . . . . .  . .  . .  . .  . . . . .  . . . . . . . .  . .  . . . . .  . . . . . . . .  !IlI,703 
Sewing machine feeding mecha n i s m ,  F. N. Cook-

Bon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  411.491 
Sewing machine thread slackening device .. C. J .  

Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411.702 , 
Shaft cou pling. vehicle, E. A. Newman . . . . . . . . . . . . 411,6,'3 
Shears. See Metal shea.rs. 
IShelf. See Stovppipe sh elf. 
Sblnllie. >awinll machine. J. Cbanoner . . . . . . . . . . . . .  411.580 
Shock .com pres""r. W. W .  Hact"7 . . . . . . . . . . . . . . . . . . 411.721 
8boe tylnl< m . oh i n e, A. E. Ayer . . . . . . . . . . . . . . . . . . . . . 411 .06.0 
Sboe. wiper • . .  ! . ", y. Kenoie . .. . . , .. , .... .. ... . . . . . . . . . . .  411.M2 

T RADE M ARKS. 

Canned salmon, Russian A merican Packing Com-
pan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.064 

Chucks, lathe, Westcott Chuck Complmy . . . . . . . . . . . 17.068 
IIoroe blHn ket,s. L. C. C h ase & Co . . . . . . . . . . . . . . . . . . . . 17 0.;0 
Medicinal preparation for treating and beautifying 

t b e  fin.gernail8t L. l\J. Weston . . . . . . . . . . . . . . . . . . . . 11.069 
Packing, m a c b i n ery, Greenet T w eed & Co . . . . . . . . . 17.054 
P'lint grour..d in l i nseed oilt white, M. p� Drury . . • .  17.o-n 
Pol ish for jewelrYt m etals, mi rrors. and the like, 

Reed & Harton . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  17.063 
PoultrYt dressed, W. C.  Williams . . . . . . . . . . . . . . . . . . . 17.070 
Hemedies for asth m a ,  F'. G o uaux . . . . . . . . . . . . . . . . . . . .  17,&3 
Salmon,  hermetically seal ed, Peninsular Trading-

an d  �"i8hing Company . . . . . . . . . . . . . . . . . . . . . . . 17.0tit. 11.062 
Sewer pipe, Al�:ron Sewer Pipe Company . . . . . . . . . . . .  17.047 
Tea, M cCl ure & Rid path . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  17,058 
'rhrashing machines. Eagle Machine Works Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.052 
Tonic preparation for the cure of rheumatism, 

gout, n e nralgia. etc., liquid, J. W. Carrol1 & 
So n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,019 

Tooth past.e. cold cream, lip salve. shaving paste. 
and shaving soapt II. B. Sleeman . . . . . . . . . . . . . . .  17.066 

Vehicle,. Bradley & Company . . . . . . . . . . . . . . . . . . . . . . . .  17.048 
Vermouth. Noil l y  PrIlt & Cle . . . . . . . . . . . . . . . . . . 1<'.0.")9, 11,060 
\Vhip�. carriage or driving, Sanford Whip Com-

pan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.065 
W h i sky. hand-made sour mash, E. H. Taylor, Jr., 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.007 
W i n e  • •  h erry. D. Hermanos . . . . . . . . . . . . . . . . . . . . 17,005. 17.056 
Yarns, knit,ti ng and darning, Morse & Kaley Manu-

faoturi �g Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.057 

A printed copy of the spectflcatton and drawing of 
any patent in the foregoing list wil l be furnished from 
this office for 25 cents. In ordering please state the 
name an d number of the patent desired, and remit to 
MUnn & Co.,  3G1 Broadway. New York. 

(�anadin n Par ents may now be obtained by the 
inventors for any of the inventions named in the fore
going list. provided they are stmpl� at a cost of *40 
each. , If com plicated the cost will be .. little more. For 

full instructions addre., Munn It Co .. 301 ·Broadway. 
, �ew. York. C,tller toreiWl ,patllnt8 !):lilY a180. be obtained. 

pORes. 
er. 

Catalogue on 

and oth er pur .. 
to 36 candle pow
to 40 volts. 
application. 

E D I S O N  LAM P CO. 
Harl'ison, N. J. 

2 to 40 H. P .  Thp MOTOR of 19th eENTURY. 
ll��·k. �t�dS�� 1��r ��.ce'Jg ��)i1e�� 
No �'ire ! No Steam ! No A sbes ! 
No G au/!es ! No EnJ;tin ear ! A per
fectly safe Motor for al l  plaCes a n d  
purposes. c()�t of operation about ont' 
cent an hour to each indicated horse 
power. �·Ol' c irculars, etc., address 

EConomy.
' Ren�, Charter Gas Engine Co. 

SImplicity. 8alely. P. O .  Box 148. Sterling, Ill. 

OTTO OAS E N O I N ES.  
Over � :i , O O O  i!"old. 

Horizontal . . . . .  Otto . .  Gas Engines. 
Vertical. . . . . . . . .  Otto . . . .  G as Kngines. 
Twin Cylinder .. Otto . . . .  Gas .Engines. 
Combi ned . . . . . . .  Otto . .  t ��J ����:.

s 
. Gas Engi nes Combmed . . . . . . .  Otto . .  and DynamoB 

OTTO GAS ENG I N E  WORKS, 
CHlCA.IW, P H I LADELPHIA. 
New York A geucy,  

1 S Ve�ey Sn·eet. 

T H E C OP Y IN G  PAD.-H O W TO MAKE 
and how to UI:SP. ; WIth an engraving. P ractical directions 
how to pre pare the {.!elatine pad. ar.d also the anLi ne i n k  
by w h i c h  the copies a r e  made : h o w  to apply t h e  wri tten 
l etter to the pad j how to t a k e  off copies of the letter. 
Contained in SCI ENT I Ji'lC A !\1 ERICA N SUPPT.EMENT, No. 
4::1""'. Price 10 cents. .F'or sale at this office and by aJJ 
newsdealers in all parts of the country. 

VAN DUZEN 
CAS EN C I N E  

N O  B O I L E R .  N O  C O A L .  
N O  E N G I N E E R . 

E..,tra WATER RENX 
01' INSURANCE. 

I N STANTLY STARTED. 

DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
for description and prices. 

. Van Duzen Gas Engine CO., 
,-_� .... . ,,, E. 2nd St., C I N C I N NJ\TI, O. 

The val u e  ()f the SCI KN'l' I J.'· 1 C  A M E RICA N as an adver. 
tisi n/! medium cannot be 0vere!:ltimated. Its circ u l ation 
�()�a�lb\l���d�l"lit:�e�bi��ot�I�\�: srlt:���!d

r ,f��:i�� 
ries. and i s  read i n  a l i  the prin ci pal l t lJraries and readin.g 
room s  of t he world. A business man wants somet hing 
�aO;:r:h\��O ;:�t�i�i�gl�I��1�s;.meThi�nh� )[!�t�dh��whs, 
advertises i ll the �(,H:sTn'IC A M RHICAN. And do noi l et t h e  advertising 8.l!en l  intlUence you to Bubstit uto 
some other paper for the 8CI ENTIFIC A M ERICAN. when 
selecting a J ist of publ ication!; in w O len yuu aeClde it is 
for your in terest to advertise. This is frequently done, for tne reason t lIat tlIe aJ,!ent gets a Jarger commiSSIOn 
from the papers havInI! a smull Clrculatilln th.lUl iM allow" ed on the SCIENTI FIC A M E RICAN. 

For rates see top of tlrHt column of this page, or ad .. 
dress lU U N N  & CO . . PubIl8h .. rs, 

361 Broadway, New YOI')' . 

\V ood w OI'kin g M.acbi n er y  
FOR 

Choir, Furniture Bud 
(:ab l u e l  ,1 1 1 1 1 0, 

Pattern "l lI ken' use 
etc. 

RoIIstone lIIaehlne ()�" 
48 Water Street, FItf'I. b n rlr, Mass. 

I C E - H O U S E  AND REFRIGERATOR 
DIrections and Dimensions Ior construction. with one 
illustration of cold house for preservln" fruit from 
season to season. The air 18 kept dry and pure through, 
out the year at a temperature of from M'" to 36°. Con. 
tained in S(, I E � TIFIC A :\l E R I C A S  SUPPLEM F.XT No. l l 0, 
Price 10 cents. To be had at this offic<. and of all new", 
Oeluers. 

�. ' . €QMPLETE. STEAM �. �I 
�ONl.Y SEVEN  �RS I� . D E M A N D  TH I� PUMP ' . �. i 

OF Y O U R  O R  W R I T  E. . 1 DE.ALE.�./ . TO U S  FOR PR IC E!S'� I' E6 
.. . . .. . ..

. VA:D� 
. . 
��� aE-nF. T/li 

- - . ' S O L E.  MA·K E. R 5  . .  
-,, ' c · QNC I N NA.TI , O� y, 

B A SE BALL. - A D RSCRI PTI ON OF 
the great national gHme of the United �tHtes, hy an 
Eng11sh w l iter. Jno. Ne'Vton Crane, with dillgl 8ID 01 
the field and 7 i l luatrations of plu,' ers. COlli a l n en in SCI· 
ENTIFIC A M ": l n(',, � S n l · PL KM I�NT. No. 6" 3 . PriCE 
10 cen ts. To be had at this office and from all news. 
deu}(us. 

\\T i l l  perfectl y centet 
rou nQ. sq nare. and octa� 
gon piece!S from � in. t() 
1Ji i n .  One of the most 
usefu l ,  durable, and 18. 

MHvi n g  tools evet 
�e_,�,,,, o for centeril lg pur. 

pose!:!, and is being u ni� 
ver�all y  used. Price $12, 
�1 anufactured by 'l'H lt  
CU�H M A N  C H U C K  C o  .. 
11  artford, Con n .  ( ;omplete olltfits for A ctual WOrkl'lDOp Business. A customer says : .. Consid

ering- its capacity and the accuracy of I --------- � 
your No. 4 Lathe. [ do not. see how it 
can be pro(tuced at such low cost. 'l'he 
veloci pede fout-power is sim p l y  ele
gaut. I can turn st eadi l y  for a whole 
day. and at n ight. feel us l ittle tireo 
as i f  1 had been wal king around." Descriptive Price I .. ist Free. 

�]lli�CARY& MOEN CO.O 
�TEEL WIRE O fUVOESCRIPfi ON � � 
234- IV 29 ST. EVER & sTEEL SPRINGS. NEWYORK Gin 

W. �\�W{�� �T�!ft��kSfO�.?·'ll! . T H E  LABORER AND H I S  E M PL O Y ER. 
---'------
THE RIFFEL 'l'OW ER. "-AN EXCEL·  
l ent engraving o f  t h e  Eiffe! one tl1ousand-feet-hlgh 
towf'r. which was opened to the public a. Jew days ago, 
a n d  which is t o  form It part of the lo'rench Exposi t  ion 
al. traction s.  may be fou n d .  with de�cription1 i n  the 8 1 ' 1 8  
l- NT I F I C  Al\n:R C \ N  S U P I 'Ll<:ME '\ T. No. :i �) 4 .  T o  be 
had frum lJ ewsd ealers or at this office. Price 10 cellts. 4,il -mVXNG APPARATUS -�".t A N D' F I R E  D EPARTMENT S U P PLI ES' r:'" J A . J  MORSE & SON 140 CONGRESS ST BOSTON 
ELECTRTC RTRE I<�l' R A TLWAYS.-AN 
interpsting revif'w. by Engen e Gri ffi n .  of t.he pre�wnt aSpt�cr, ("If the q1J�f'ltion of I!l' reet 1"ailway eRrs OlO>eratNt by elpct.rt rHy. Conta i n e d  in S C ' �� '\: T I FIC A M E R I CAN '3UPPLF.l\I I NT, No. , n·..!. Price 10 cents. To be had at this office and tram al l  ne wsdeal ers. 

-·A lecture by Frd nci� A .  Walker. oelivpred in  the Sib
ley Collf>ge courfle, cont u i n i n g  m any though tful sug-ge� 
tion s on a Ru hject that makes peculiar demands upon 
those who ar .. ca l i fi' d  to a o minister lnrge bodies of Jabor and capital, or to give advice concf: rning ir.dustrial eD
terprh·es. CODt ained in SrI I ·  NTIFIC AM �;RICAN � UP .. 
PL>.M E ' T. No. 1 t 1 0 .  Price 10 cents. To be had at this office and from all newsdealers. . . 

�!=t.e �l� . !g1!c:1p�. 
_iatl:il@A'ilM� 
Address : The AmerIcan Writing Machine Co., Hartford,. ·f19nn.; 
New ·Yart. Office, 231 8�dW6'y'_ 

P RE S SES K N U C K L E  J O I N T - S C RE.W OR H Y O RA U L I C  ' O R  C I D E R' L A R D -TA L L O W '  C· , L S L EAT H E R - G L U E ST O C K  O R  A N Y  O T H E R  P U R P O S E  R E Q U I R I NG P R E S S I I R E  B O O M E R  & B O S C H E R T  P R E S S  c o  1 9 6  WAT E R.  5 1  S Y RA. C U S E  N Y  U .3 A  

© 1889 SCIENTIFIC AMERICAN, INC.
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VA N C L E V E 'S 

EngITShand American Mech8nic 
TH Ir, E'\'GLTSH A X D  A)-IERTC.A:" :\i ECHANIC. Compris .. lng a. co. lection of over X.IJOO Receipts. Rules. and Tables 

" itutifi c �tutfi'Ju. 
The Dunning Patent Wrought-Iron Boiler 

With Self - Feeding Coal Magazine, Is the best for 
Low Pressnre Steam or Hot Watl'r Heating 
Made in  eleven sizes, suitable to  beat the sIDallest cottage o r  

the large!llt butJding. ID8ures a warm house n ight and day. B urns Hard or Soft Coal, Wood. Coke, or Gas. Over 14,000 
ing��:s �n
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l��CI< Box 40, 

Geneva, N. Y., and Wnterous En gine WOl'ks Co. 
(I,imited). BrantfOl'd, Ontario, Vannda. 

N. Y. Office, 36 Park Place. !>end fftr New llj·ustrated Catalogue. 
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STEEL TYPE for TYPEWR ITERS, 

Stenci ls,  Steel Stam PS, Rubber 
and M etal Type Wheels. 

N ew York Stencil Work •• lUfrs. 
tOO Nassau Street, New York. 

plV:��d�-"�p���l� ��<�r.I��VY)1 p!'�'�:1�:J��., °6F:;?�t:;: 

�;.
s
fWr

e
i. 

f
��:�� vS:nl61����y tll��¥:�t�d:��1 �:��s�ll�i��: 

Price $1.50, lJy mail, free o f  jlostrtoe to any addn'", 'ill t he HAE [TS 0 F T H AL ER8A AND TRElHEX. 
ll"'orUl � .  By C. V. RUey.-An exhaustive paper on the bistory and DYNAM ITl PUl Y lRlllR .  

PO�T" J A STEH. OENEHAL, \V A SH l � G T O N ,  D. C. ,  Sept. 18, 
18h9.-In order to secure, if possIb le, an improved oeRign 
und border for postal cards, sealed propo�als are inVHf>d 
from artists. de�igners, and others, Rnd will be receivt-'d 
at thi� Department until 1 2  o'cl ock noon on Wedne�day. 
November ti, hb�. fur such det- igns or drawinjl!oi for t l le  
purpose, as bidders may wi�h to subm i t .  ProPoMls 
should be made on the blank forms prov ided by the D e
partment, securely enveloped and Sf aled, enoor:'oed 
.. Proposa1s for n ew design� for postal ('ard�, " and Rd. 
dreSRed to the Third Assistant Postmaster General, AmO�g �he cont.ents ofthfs valuable and useful �ook are . ��i�:�i�SX��i��tY�J�i ���:i�8;uAp;�o����a�t:�tt

n
g���rJg:: ExplanatIOn of �Iagrams for sh�et rn�tal wurk i . t on.tt'J?ts : iting In t i l e  grubs of 'l'remex and other wood-eatmg in. in gallonl:? o.! d�fferent .vessels . WeI�-Ihts of.PIPes ,.Tln� I f!.e-::ots . 'V ith 5 tlgures. ( ontained in SO l .l'.:NT I FIC AM I<:R

B
!ltes ; 011 C!!'Dlsters, :WIth the quauthY of tIt;t req1ll�ert ,  I ICAN S r:; PP LEM IC' \ T, Nos .  700 and 70 I .  Price 10 cents 

�����
i
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n
n� �oi1F�eo�lfrrgi�1���r;t�p��c�: 

Dry Pulverizing, l:rl palpable Dust.  t ion to the Third At-:sit-:tant Postmaster G eneral. 

tt
::'���

t
r:

,; t
��

f
c��l�lfuC::il��� �;r��� f�oili[�l��f;�h� ! eaen. To be had. at this office and from all newsdealers. 

A ri thmetic ; Praeti�al Geometry ; Memmrati<)n i Sl ide ' 

JOHN \VANAl\lAK E R ,  Postmastcr' General. Saw Dust. Barks, and all Hard and �oft materiah� equal-ly well Pulverized. Light runni ng. \Vear i l JU lJarts pl'op n liin l flil  1'01' ('on sn'u (, l i oll of Pl'ot f"Cl i oll '\'n l l  cheaplY replaced. �roduct, .two hundred Ibs. l i t N n v }' \ n :'d ,  l . f ' n g- lI t' h . l n n d ,  .·n . -S('}ltellllwl' Ru e j Steam and t.he Steam Engine i Belt!:: j Limes, Ce
mellts. Mortar�, and Concret.es ; Artificerfl-' Rule3 �nd 
'rabIes for CO l l l p ll t ; ng the work uf Bricklayer�. \\ ell 
Digger s, Ma"onR, Carpenterfl-, Juiners. Slaters. Plaster
e rs. Painters, G laziers. Pavers, nnd Plumbers i Sewers, 
Arehes, and Abutments ; Flour �1i l ls , Saw Mills. 'Vood
working .\l achinerY i \Vater Power ; Solders ; Fusible 
Compounds ;  F , uxes for So dering or \Velding ; �trengtb 
of l1atedals ;  \Veillht ... of Materia S j \Vheel Gparin� ; 

�:��:�fs
; 
t��I�Scti�gic�1p���i�!��j.� j Rare and Valuab e 

rr ..:1  circular, 4 pages -tto,  silo wing the .,fuU taMe of COll-
�11;�II: �1�ti1�7�\�1};:l:,�I:)�t/Jl�� ,::�)�.II�ll ¥/:�:� ��if[fl� /:;f;h

o·�fs(�����sti. 

AND (lASTERS, 

Noiseless Rubber-Tired Truck Wheels 
AND CA�TER!!!, 

that save al1 wearing of tloors� 
A lso, VO J[ P LETE 'l'RVVKS. 

Cutalogue free. 
C EO. P. C L A R K ,  

Box L, Windsor Locks. Conn. 

to 15 tons, accordmg to SIze and power. 10, 1889.-SeaJ e  d proposals, endorHu . .  Proposnls for " ro. 
Try us. Write for priees. i te�tlon w�n, to be op('ned October 8, 18R9. "  will be re-

F P R b k A 34 D 
, I  ce,ved at the Bureau of Yards and ! lods, Navy Depnrt-• • OS ac , gt" 2 earborn St" Chicago. I ment. Wash ington, D. C .• unti1 ll o 'clock ' .1\L. (Jct ober --- ---- --._� __ _ ___ ____ ___ < 8 1889, and put11cly opened imml diately thereaftt-'r. for 

HO\V DEAF M U T E S  ARE TAUGH T 
I the cun,tru ct:on " f  400 feet, more 01' le". of protection 

to fipeak.- DeSCriptl�n of the modern method of in- I 'b�'lle'��, 
t
��l\;'���;�?jo�

e
gr'i,1r(!I� I��i(iltstecrri��t�oC:� 

:tZ;J��fe ���!n��[1�Jg'3 }Nu�f��l�\��8�ng�n��r���a�� I �i�� �
l
� ���e ���ni�����t�¥nth�b���;�eUl�)l�J'�P���y SCIENTIFIC AM�R [f'AN SrpPLEME X T, �o. 7' 03. Price 10 Yard. Tbe Department reFerves the r ight t( )  reject any cents. To be bad at this office and from all newsdealers pruposal not deemed advantageous to the G overnmer ' . i;;;;::;:;;:;�;;������������· and to waive deff>cts. Responsible security wH1 be 3· 

quired fnr the faithful performance of the cont- act. 
iT (Jur l'{ew RfJ' ist!1l Desc1"ipt il'e Ca fl1 lDgne of Pra cti-

Cfll and ,sciRnt ttlc Hooks, h4 pu{J('s, t\J 'o, (l nd O H r CatallJ(JII€S THE VICTOR TYPEWRITER o f  Book8 o n  StC(Dn (inti t hI"  Stea lll EH(fi He,  ]}iec7uwics, �la-
chillftll, and lJlIrw 1JI ical EHaill ecl'i H (I, a n n  other CataW(flH'B, 
th4? 'll,hole c01'eriH{1 e l'erll bnlnc71 0/ ScifHce applied to the 
Art,,?, sent free awl free of lw.'ita !7I',  to a II y one 1-n,. any tJart 
oj the w01'ld 'who lcill furni.o;:h hIs (uidress. 

and t,he bidder ' s  bond wIll be twenty per cent. or the 
amount of their pro}J08al for t he  work. 

G. B. WHIT�;, Chief o f  BUrea ll .  

H E N R Y  C � R E Y  B A I R D  & CO. 
JNDU ATRIA L P C B L I S H B B S,BoOKS I'LLERS & IMPORTERS 

S 1 0 \\' alU lI l � t . ,  P h i l a d e l p h i a ,  PIL;, U. S. A .  

Has Eighty Characters. Excels in  Speed, Dur.ability, 
and Qual I ty of \Vork, Perf{'C't Al ignment. 

:F"rioe. e> :n. l y  $ � B . C> C>. 
� See illustrai(�d notit�e in S('lE� TIF I C  A )IRRICAN, 

September 2'3. l�H, page lUI. 
T H E  T ILTON M FG .  CO., 115 Purchase St" Boston, Mass, 

if yuu are a 
CA It P I<: N TER, 

PAT'l' E R N IlI A I{ ER, 
iU ILL W R I G II T ,  

and want First-Class 
CA 8I NE'l'l\lA KElt, 

ARCHITECTURAL HOOI8. EVAN� �,��"����N,, C�NE co. 
N I C K E L  ANODES,  

N ICKEL SALTS, 
R O U C E S, 

C O M P O S I T I O N ,  
BU FFI N G  WHEELS, 

E L E C T R O  & N I C K E L  
_ PL A T I N C O U T F I T S. 

T C> O I... S..,·  
�end 8 cents in stamps for our Wondworlcers' Tool CAta
logue No. 12. 200 pag-es, 700 i l l ustrations. 'rhe most com .. 
plete catalogue 01' t hese goods ever i8sned. 
CHAS. A. S T R E L I N C E R  & CO. , Detro it.  M ic h .  

Useful , Beautifu l ,  and Cheap, 
'1'0 any person about t o  erect a dwel ling house or Ata

ble, either in the country or city. or any builder wishing 
to examine the latest and best plans for a church .  school 
bouse. club bouse, or any other put)lic build ing of high 
Or low cost, should procure a complete Ret of the ARCHI
TECTS' A N D  BUILDEHS' ED l 'l l O �  of tbp 8C L E � T I FIC 
AlIl':RIO A X .  

The informntton these volumes contain renders the 
work almt lst indispensable to the architect <-I nd bui lder, 
and to person s  about to build fl)r thems.elve� they will 
ftnd the work su.zgesti ve and most useful . They contain 
colored platrs of the elevation. plan , and detai l draw· 
lngs of almost every C la�s of building, with specifica. 
tion a.Jd a}Jproximate cost. 

Seven bound vol lIlnes are now ready and may be ob
talned, by mail, direct fr(,m tbe pub lishers or from any 
newsdealer. Price. $ !.OO a volUme. Stitchf>d in puper 
covers. Subscription price. per annum, $2.50. Address 
and remit to 

lU U N N  &, CO.,  Publishers, 
a u t  Broadway. N e w  York. 

ScTenfffiC B� Catalogue 
R EC E N T L V  l' I: B J . l � H E n .  

PAT H: STED. 

FRICTIONAL GE A RI N G  for REGULA
TING and CHANG I NG !'PEED 

of all M A (' H I NERV. 

SOME I N D USTRIAL APPLIC ATIONS 
of Oxy"en.-By L. T. Thorne, Ph D. Use of oxygen In 
bleaching, in the purification of gas, in ageinl! spirits 
and in obtain inll high temperutures. c ontained in � C I 
ENTIFlC AMEHICA N  SUPPLE \ l ENT, No. ," O U .  Price 1 0  
cents. T o  be bad at this office and from all news-

, dealers; 
The speed can b� quickly and ea�i ly vuripd while run-

: �2----d---��-- ----M- ---A----C·-H--I-N-E-- RY -;; n ing from 100 to 200 feet per mlllute. They are : n � 00" 
l' R O J I P 'I'. E F F I V I E N T. D lI d  NCHSELE""'S. . ", or  

A d d ress. Soti Wllter !Sneet, Bosto n ,  Mu ss. ! N. Y. �I ach'y Depot. Bridge Store 16, E'rankfort St., N.Y. 

N�v�lty H�TR rurn��n 
E x pose a n  I m m e n s e  

Heated S u rfa C'e. 
Extract a l l  the Heat frolD 

the  Ga�es. l1'urnish Pure 
Warm Air in abundance. 
Fifteen Years of rrest. 

Universdlly Satisfactory. 
Send for U Our Furnace BOOk. " 

Abram Cox Stove Co ,  . 
MANUFACTURERS, 

Phlladelohia and New York. 

CASTING CO. THE BOOKWALTER 
Are now fully prepared to furn ish �teel Cnstin gM on short notice. of any size and pattern, made under the 

B <=><>H. "i1V .AX-T .... :EI. .A.L'II 1) :EI.<>BE� T :E" .A.. TE N TIS. 
B A R R E L  

These castings are gua.ranteed to be sound and true to the pattern, and of unequaled tensile strengt.J:l aDd ductility. 
A d d ress T H E  B O O K W A LT E R  CAST I N C  C O . ,  S p r i n gfi e l d ,  O h i o .  

CUTLER D E S K B E S T  I N  T H E W O R L D .  
A . C U T L E R &: S O N .  

• B U !' F A L O ,  N . Y  . •  U . S . A . -------------------------- - - - -- VOLNEY W. M A SON & CII  •• 
FRICTION PULLEYS CLUTCHES alla ELEVATORS Paris Exposit ion-- l I lustra ted. 

The SC[E�TIFI(' A M ERICAN SUPPLEMEl\IT will for 
some mont.hs to come contain H1nstrations of the build
ings and the most interesting objects to be seen at the 
tfl::
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A�lEHI(,AN SUPPI�E.ME�T wil1 add an intere8ting and 
useful feature to the pub l ication. and subscribers to tbe 
regular edition of the SCI E N TI FIC AMEIUC'AN. who are 
not patrons of the SCIE l"I; T I F I f'  A M ERICAN StTPPLE M E N T ,  
are advised to  have their name enrol led on the SPPPLE. 
l\I E i'J T  subscription list at once. RO as to �ecure a l l  the 
i l lustrated exposition number8 for preservation. Price, 
$5 a year. $2.;)() for six months. News agents everywhere 
receive subscriptionR. or remit to the publishers, 

lH V .'i �  & Co. . . 3 6 1  B ,'on dwll Y,  N ew York. @Ic.-...... . NCS SO FT ANO STRONG. R-OUGH" 
c.f;\,� I F I N IS H ED PULLEYS ,"oGEARING 

PATTERNS TO O �DEf\.AllENTOWN FO U N D RY & MACH INE.@ 
3 "'- &. WA LNUT>l�ALLENTOWN, PA .  

INV ENTORS and otner8 desi rin� new artieles manufac .. 
tured and introduced, address P. O. Box 86. Cleveland, O. 

Shepard 's  N ew $60 Screw- Cutti ng Foot Lathe 

SOM E (J UR I 0 8 1 T I ES OF M A GN ET-

PItO V I I) E N t:E.  It. I. 
fsm.-A Jecture by Shelford Bidwell. dif!cussing a few 
pOints in the sdence of ma�n('tism which lie n little out 
of tho beaten track, and whteh are interesriru! as scien� 
title curiosities and tor the l ight. t t at they may tend to 
throw upon theory. With 7 figures. Contained in 8 ( ' l EN- MOD E L M A K E R S �����. :4�[�����atSthft;ffi��':�id i;g��lr�eWs���1�r� Send to American Watcb Tool Co .• Waltham, 

BRISTOL'S PATENT 
Mass •• for circular of N( � .  3 Bench L�the. 
A Screw Cuttmg l�at.he 32 ltI. by 7 Ill . SWIng. �I��:'�������tt

�
����� AN E W �;r A L 0 C UE  

Betx �;6�
r
r�c�7s:£,�����(}it�;�: V A L U A B L E P A P E R  S 

sent prepaid fol' $ 1 .00. ����t�y�?,�:� 
��I:�i��JJ�!��ERICAN SUPPLEMEN'r. sent 

BIU�'I'O " ilI Ff<. CO. .lI UN rI & (' I I .  3 6 1  Bro n d way N ew VOl'k Wn t e l'buJ'Y, Conn. ___ � __ _ � __ � _____ � _ • 
Or 13� NASSAU WI'., Itoum 56, , 

- - --
New Yurk City. . THE PHON O PORE. - DE�CRI PTJ ON ---------------------- : of Langdoll -Davieg' new system of multiple telegraphy Thomas Hall, 19 Bl'olufield St.,  Bosr.on, llla�s. I by means of an apparatus cal1ed the Phono}Jore , which 

Manufacturi ng Electricia� and Opt ician , .  I ���a�gs 
mw'1��o�� t;,���f:;;;'''g hJit��1e��

h 
\��?;,

n
�
r
M:'!� Manufa,ctu;-er an� ImP!lrter of 'I e legl'aphlC. Electflc, . trations. Con taIned in SC I ENTIF l C  A)I E B I('A N R r 'pPL�'_ :\1agnet l,c, ha.IvaIll c� Opt!ca1, and Me:t eo�o l ().gical ln8tru.. M g :'\ T. N o. fi 9�. pJ'ice 10 cents. To be hat1 at t.his office r��n;)�, �1�

e
i����l��pfi���lCl\\��t�af�ci l ���::f:��lsAo�

P
ea:�l� and from all newsdea l ers. 
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;a�atii� l���: Our new catalogue containing over 100 pages, includ- .,. !Lents, Chucks, Mandrels .  Twist 
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ects. Wil l  be ; Dl�;ltSh:!()�� <f�l!f.
ersi.�\�es on 

Department. null 's Patent �I edical Batt eries. $60 S A LARY, $40 f XPEN HSlNADVANCE ali I /wed each month .  SteHdy cmpluyment 
. . at, home or trave t i tH!. :No RC J l ic it ing. 

M U N N &:: C U  • • Publ i�hers Scientitic American, � payment. 
a fi t n r o a d w n y ,  r\ ew Yo rk. .. fo�

e
��!��lir�t��OX�t�8?t�s�utflt8 

J ) u l le:-. de l I vering and making col l (�ctions. No POI;;tal Cards. Addref's with st,amp, HAFl£l{ & CO., Piqua, O. 

� Address H. I" !S H EPA R D ,  LO W D O N  e A G E N 'J', .. 1 34 E n !oJ t  '.ld S r .·eet, To Manllfa�tllrHrS ! ---Wantod , BAN K PUN C H � ______ __,,__---V-i l-' c-i l-\ JI-a-ti-, -O-h-i o .  

TH E P E N N A .  D I A M O N D  D R I LL & M F G .  CO.  
COLLECTION AN D PRESEHV A TION By n Chicago concern, Exclusive Agency for Western 
f J t B D Boi A vel' t ' c  I t eat · e o  the I Rt.ates, fo!' patented articles o f  every kind, or any line 

�uJj:�, �iviri� £lill di�e-;tions lo�����(";viIig pI�nh�both t hat could be handled to adnH1tage, in  connect ion wi th 
phanerogams and cryptogams, for th� herbarium. Il u .. - Sporting ('; onds. Bi c)o·cles. etc. Ampl e  ca pital. Bankers 
trated With 29 ftgures. t on l ai ned in SC I E '\ T I FI(,  A " ER- and trade references exchanged. Add re�s w i th full par
ICAN SUPPL E .\1J<; � T. Nos. '70""!, 7 0 3 .  and 7 .. ""'. Price ticul l lrs, to  G. n. It . ,  P .  O.  Box 773, '-�ew York. 

MAN t.'''!/ 'D BY 
The Hoggson & Pettis Mfg. CO. 

NE"'- HA VE�, CT. 
t�stabli shed 184�. 
A GEN'l'� WA N TED 

to sell this Punoh. 

PE RFECJ�Sp,,�� I L E 
'l'he Koch Patent File. for preservin .. newspapers, Mag
ali m-'B. and pamohlets, has been recpntly improved and 
price reduced. :-:'llbscrJbers to t.he 8Ci l':XT I F I C  A �H; H I 
( 'A N and SC I E \" TIJrIC A .'I E fl.ICA :'\" S U P PL E "  I � T  c an  be  
��le i�� 

f��i�h��g:;" prJIi��;:1 �g �� �iA���r ���r��t��� 
.. SCIEN'rIFIC A .I I  ERlCAN " in gil t .  '-;ecessary for 
Qvery one who wishes to preserve the paper. Address 

lU (J N S &: vn .. Publishers SCIENT1 FIO ·AM�R[CAN. 

J M , m S  B. EADl::l.-AN ACCO U N T  OF 
the life and labors of this eminent engine8l'. "Tith a 
portrait. Contained in 'Cl F. :'\' TIF I r.  AM IUUCAN SUPPLE
M E 'T. No. :;9·� .  Price 10 cents. To be bad at this oftlce and from all newsdealers. 

CUREror DEAFbYPBC"," PA7. r""""""" 
th CUSHlOlnD E.4B DRUMS. e Whillpel'& lteard distinctly. 

. Comfortable, fnvh!ible. lHulltrsrted book &: proofs, F � E E "  Addresa 
(ll' caII = F. lUSCOX. 853 ll-...y. N. Y. NMD8t.h1a paper. 

1 I 1 It J) S  I I O RO, I' A . ,  Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grouved. 10 cents each. rro h� had at this office and from nI l  

newsdealers. 

$ 1 0 , 0 0  to $50 00 per night. A T h_e S c lent lf ic A meri can 
PUBLICATIONS FOR 1 889. 

l i �ht  and pro- I � 
fltable b U R i 

neSH. M nl[ i c  I .. n n t el'n s  a n d  Vi ew,.. of popular sub .. 
JectR. Catalogncs un appl icution. Part, 1 Optical. 2 l .Mathernatical . 3 l'l eteorologicAI, 4 Magic Lanterns, etc. �::::::::::::�::::�::::::::::::::::::� __ �I�,.�lli�A���A���· ��· E�. �S�S���I '�l�d�i M�o_n_S_t_l_.e_e_' ,_V_'_h_iC_a_g
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N EW YQ.!! BELT . NC  A N D  PAC K I NC  C2: 
JOHN H .  CHEEVER, Treas. 1 6  P A R K  ROW, N ew York. 

--0-
The prices of the d ifferent publ ications in the UnIted States, Canada, and MexiCO are as to l lows : 

It A 'l' !;;:; BY  �I A II,. 
The SCient.ific American (weekly), one year $3.00 
The SCientitlc American Supplement (weekly), one 

year. 5.00 
OL DE�T an d LA R G EST llinnnfactnrers i n th e U n i t ed States of ;  'l'he ScientifiC American , Export Edition (monthly) 

one year, 5JXt VULCANIZED RUBBER FABRICS 
For Mechanical P u rposes. 

R U B B E R  B E L  T I N e, 
Packi ng, Hose, 

VU IC8 " lte E m ery W hee l s ,  R u bber M a ts. M atti " g  & Treads 
, S A L  F.SROO� S '  -Pbilaoplphi • .  008 Chestnut ;;t.; BORton. 5 2  Summer St . ;  Chicago. 151 I,ake St.; Mlnne8I;

0l iR, 2S 
! r���g�ri�a?�

n
������.161;�s:0:e�:11�!��'�, ���tl�b�n 17h�����o; rJ�i���e������8t):<1�r����ain St.; et

r
o
it, 

'l'he Seif'nUt1e American. A J'chitects and Builders 
EdLtIOn (month ly) ,  one year. . 2.50 

COMBINED RATES. 
The SCIentific American �nd Supplement , . $'i.00 
The Scient1tic American and Architects and Build-

ers tl:ditinn. . .0.00 
The Scientific A meriean, Supplement, and ArChi-

tects and Hui l rl ers Edition. . 9.00 
Proportionate Rates jor Six Months. 

This inclllnefl. postage, which we pay. Remit by postal 
f)r e:x:presR money order, or draft to order of 

MU N N  & VO . . 361 8roadway , New York, 

W 0 R K I N G M O D  E L S & L IGHT MACHIN ERY.  I NVENTIONS DEVELOPED.  Sen d for M odel  C i rcu lar. J o n e s  Bros.  E Co . ,  C i n ' t i .  O .  

© 1889 SCIENTIFIC AMERICAN, INC.



looide Pua-e. each i n serti o n . - - ., :1  cents a line. 
flack .... age. each i n �er ( j on - _ _  81 .00 a line. 

The above are charges per agate hne-about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line. by measure
ment,  as the letter press. Advertisements must be 
received at publlcation office as early as Thursday morn.
i ng to appear in next issue. 

$1 0 SX LVEB. 
W A T C H 

Stem W inding und Setting. 
We send this solid t;ilver Am erican 

Watch (fully warranted) b y  mail .  at 
our risk.  on receipt of $10.25. nlus

t rBted Priced Catalogue of "\Vatches free to any address. 
v. P RA It N E� & B R C / . ,  J e welers, 674 Jln i u  � l l' e e t ,  LOUI�VI J, L I<: ,  KY. 

" heeling is Better than Walking. 

�titutifi t jmtfi,au� 
N"" ..A.TION AL FILTER_ 

Special S i z e  t o  Filter Entire Supply of Water for House. 
GUA R A N 'l' E ED TO PRODUCE 

BRIGHT SPARKLIN G WATER 
I f  Filter I s  Cleaned Once Each Day. Vall "'c Cleaned In 1 0  Minutes. 

LA R C E  S I Z E S  F O R  M I L L S  A N D  W AT E R  W O R KS. 

NATIONAL WATER PURIFYING CO. , 
141) Broadway or 86 Liberty St •• New Y orl ••  

Palont Rivolod Monarch Rnbbor Boltin[. 
:BEST Z:N" T�E �C>�L:J:>. 

THE G U TTA P E R C HA A N D  RU B B E R  M F G .  co.  

35 Warren Street, N ew York. 
Chicago, San Francisco, Boston, Mas •• 

[OCTOBER 1 2, 1 889. 

SY�AL��[ M�llt��lt m�� W��KS 
W B B U R N S  P R O P ' "  

�PllfMI 
Catalogue free. A d dress r:I'ypewriter Depart ment, 

POP El M �'G. CO., Makers of Colnmbia Cycles, 
Boston, New York, Chicago. 

ALL�LE: CA5TINGS FflOM SPECIAL E:RNS � � 1\ C AND FI NE  GRAY IflON ALSO STeEL  

D FlNE TINNING J� p/l11 
S F IN ISH ING . NNING J THOt.lf\LEHIGH AVE & AMERICAN 5T PH.J.LA_ �� 

ICE-ROUSE AND COLD ROOl\L -BY R. 

Victor Bicycles PA INT YOUR ROOFS 
G. Hatfield. \Vith directions for construction. FOlli 
engravings. Contained in SCIEXTIFIC AMERICAN SUP. 
l ' L E '\ l E � T ,  59. Price 10 cellts. '1'0 be had at this office 
and of aU newsdealers. 

O T I S ����y����� 
A re Better than Any Others. With Dixon's �il ica-(�raphite Paint. It will 

Catalogue Free. cover two or three times more surface and last four or 
Overman Wheel Co. ,  makers, five times longer than any other paint. Not affected ����������. BOSTON. MASS. by heat or cold or acids. Send for circular. 

The Largest Elevatol 
Works in the W orld. 

orr El L El :M:  El T El B. S. 

THERMOMETERS, 
PRESSURE GAGES, 

BAROMETERS 
HEIGHT OF WATER GAGES. 

See article, p. 63. Scient American, 
August 3, 1889. 

Send for manufacturers' catalogue to 
eter CO" Peabody , M ass. , U , S. 

E I K O N O G E N . 
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AM ERICAN AGENTS, No. 3 East 14th Street, New York. 

What is more agg-ravating than leaky 
valves, whether in House, Office, or Fac
tory ? I f  you wish to a void annoyance, 
INSIST on having Jenktns Bros. Valves. 
Accept no valves as Jenkins Bros. un_ 
less stamped with our U Trade Mark " 
like cut. 

J E N K I N S  B R O S .  
'( 1  John Street, New Yo"k:. 

105 lIilk Street, B08ton. 
21 :s ol"th 5th Street, Phila. 

54 Dearborn Street, 4lhtca&,o. 

ESTABLISHED HALF A CENTURY. 

DIRnN'S " 't l RE &BURGLAR 

S A r E S  
IiAVE MA�JENJfp�avEMEN1S 
BOT rOUND ��HER NlAKES 
THAT vJiLL W E LL REPAY AN 
INVESTI GATIO N By TIt°SEo��I�E: T O  SECURE: 
THE BEST -5AFf 

MARVIN SAFE CD. 
N E W  YO R K ,  P H I L A D E L P H I A, 

L O N DO N . E N C LA N
_

D
_

. ____ __ 

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

cation of the SCIENTIFIC' AMERICAN, continue to ex .. 
amine i m provements, and to act as Solicitors of Patellts 
for Inventors. 

In this line o f  business they have had Oller forty years' 
r:rperirnce. and now have 1lneqllaled faci1itirs for the 
preparati on of Patent Drawings, �pecitlcations, and the 
prnsecuUon of A ppl ications for Patents in the United 
Stat es. Canada. and I'-oreign Countries. Messrs. Munn & 
Co. also atte n d  to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Infringements of Patents. A l l  businesb intrust ed to 
them is done with specIal care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con
taining ful l information about Patents and how to pro
cure them ; directi ons concern ing l.abels, Copyrights, 
Designs, Patents, A p peals, Reissues, Infringements, As
Sij(nments, Rejected Cases. Hints on the Sale of Pa· 
tents, etc. 

'V e also send, free of charge, a Synopsis of Foreign Pa
t ellt. IJaw8. showing the cost and method of Elecuring 
patents in all the principal countries of the world. 

MUNN &; CO., SolicUor. of' Patent., 
361 Broadway, New York. 

BRA NCR OFFlCES.-No. as2 and 624 F Street, Pa· cltlc Building, near 7th Street, Washington, D. C. 

J O S ,  D IXON C R U C I BLE CO . ,  Jersey City, N .  J .  

STEAM ENG I NES 
Upright and Horizontal, 

Stationary, 
Portable and Semi-Portable, 

S to 16 Horse Power. 
Illustrated Pamphlet. Free. Addrf'sl!I 

AM ES L E F F E L  &. C O .  

Otis Brothers & Co. 
as Park Row, 

New Y O l'k. 

Standard Hydranlic and Steam Passenger and Freight Elevatorl 

T O O L A G E N T S WA N T E D 
iI( every S HOP ill toe U n i ted. S t a t e s. 

-'� Send 1 0 c  for (atalogue .�tal !onerY lA c .  -"-, 
TIit: FINEST OF MECHANICAL TOOLS A SPECIALTY. 

C. B . ... A M ES. 9S L A K E  ST. CHICAGO. 
SPRINGFIELD, 0]110, 

or 1 1 0  Liberty St., New York 

PATENT 
O��WATER RELI EF VALVE • • � :s::: E • 

� P O P  S A F ETY V A L V E  
�D. IMPROVED STEAM GAGE j' tltUtlfl .C � mt t l Can J AC K E T  K E TTL E S ,  

Phun or Porcelain Lined. Tested to 100 lb. 
• STEAM ENGINE INDIOATOR � 

pressure. Send for Lists. Sinlrl e B e l l  (:hi m e  WI. i otle,  and all Instruments ESTA BLISHED I S46. 
use
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r,,�nAJ,�:.ni��ter. The Most Popular Seieutilie Paper iu the World. BARROWS·SA VERY CO., Limited. 
S. Front & Reed Streets, Philadelphia. Pa. NE'V YORK. LONDON. 

CROSBY STEAM GAGE & VALVE GO. ��.?�!�Ma�� On l y $3.00 a Ye ll.', incl n dinll' Postage. Weekly. 
I)� " umbers a Y ear. 

P I P E  C O V E R  I N G S  Made enth'el y of ASBESTOS. 

Absolutely Fire Proof. 
BRAIDED PUKING, MILL BOARD, SHEATHING, tEM I<:NT, FIBRE AND SPEtIALTIES. 

CEl:.A.LDll:E�S-S:I?ENC:JiJ co.. FOOT E. aTEI: ST., N. Y. 
BRANCHES: P h l l a ,  24 Strawberry St. C h i cago, 86 E. Lake St. P ittsbu rg, 4 1 4  Lewis S lock. 

FORG I N G  A N D  WELD I N G  BY 
A..�� C>i� :Be�o� :J3"U.r:n..ers. 

HBPHESENTED BY 
Wm. Pickett. Son & Co., 170 Lake St .. Chi cago ; and St. Louis. W. S.  

Collins, 171  B'way, New York;  Chilion Jon-es, G-ananoque, Can.; G. 
M. Smith, Los Angeles. CaLi Alden Speare's Sons & Co .. 3 Central 

Wharf, Boston; Kalamazoo Spring & Axle Co. ,Kalamazoo, Mich. 
*** We will replace in Stock or Mutual Companies any Insurance 

celed on account of using this System, when in
Htalled according to our plans. 

THE A ERATED F U EL COM PANY, Springfield,  

THE AMERI�AN DELL TELEPH�NE ��. P U LLEYS 
Cheapest.. I ... ightest, and Best. Made by 

• Hardwood Split P. Co., Menasha, Wis. 

95 M I LK ST. ,  BOSTO N ,  M ASS. 

This Company own s  the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its l icensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit therefor. 

,,; II.! 
CJ 
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GRAPH OPHO�E AND PHONOGRAPH. 
-An interesting account of the E d i !:'lon. Bell, a n d  Tain-
�ii�PJ'e�

r
�i�d 

f
8�:gr1�iY�cnb�V\�� ��I���U�\�g 1f �����: 

('ontained in SCI ENTIF1C A l\I E HICAN SUPPLEM KKT, No. 669. Price 10 cents. To be had at th is office and from 
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