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sight-openings spaced apart from it. and disks arranged 
between the bearing-bars and the slate, and made to ex­
pose portions of their surfaces through the sight-open­
ings in the slate. together with pnlleys and gearings for 
operating the di.ks-these com prise an apparatus for uee 
in teaching and drllling in primary arithmetic, whereby 
problems in addition, multiplication, subtraction, and 
division can be quickly and accurately indicated: 

CUFF-HOLDjJ]R.-LoGAN CUMMINS, Memphis, Tenn_ 
The arrangement of this mechanism furnishes a con­
venien! attachment to a coat-sleeve at any needed poin t of 
its length for bringing the cuff into the desired position 
relativelv to the .sleeve_ The construction permits an 
easy attachment or detachment of the holder from tile 
cuff_ A spring-clasp engages the inner edge of the 
cuff. a spring attaching device having prongs to engage 
with a sleeve, and a link for connecting the spring at­
taching device with the clasp_ 

TAILOR'S SQUARR-lloME�ICO SEBASTIANO, Man­
hattan, New York city_ This square has two blades_ 
One is used for getting the pOSition of lines extendmg 
across a pattern and which lo""tes certain positions npon 
the garment, such as the bottom of the arm-opening and 
the waist-Iine_ The otber is laid out with groups of 
marks arranged in plural serips, the groups of each lo­
cating points upon the cross lines on the other hlade of 
the square_ The marks of each group are S'1 disposed 
with reference to the corner-angle of the square as to 
place corresponding patterns of different sizes_ 

SURPENSORY BANDAGE. - ALFRED CHARLES 
Moss, Streator. Ill_· The harness supporting this bandage 
is suspended from the shoulder. instead of from the cus­
tomary waist-line_ It can be worn without discomfort 
or irritation_ Metal buckles or fastening devices are not 
required; so that the fastenings employed are flexible, 
readily adapting themselves to the body and permitting 
an effective adjustment to the person_ 'fhere are two 
loops connected 8t the back by straps, one of the loop. 
being'provided at its lower end with an extending tape, 
and the other with a series of longitudinally-arranged 
loops with which the free end of the s:rap or tape can be 
interlaced. 

M AN D O L  I N - CITHERN.-FREDJlRIOK MENZEN­
HAUER, Jersey Cit.y. N. J. In this in.trument the 
strings are sounded by means of picks, 80 that a tremolo 
or mandolin effect is produced. The picks are actuated by 
keys depressed by the fingers of one hand, while the 
other hand or :I separate motor yields the power neces­
sary to vibrate the entire pick-carrier, the speed of 
which will be such that the striugs will be sounded two 
or three times before the key is released, so that a sus­
tainetl tremolo impression is produced. By turning the 
handles at varying Bpeeds, a changing degree of tremolo 
is obtained. The citilern has a keyboard extending 
across the strings. 

TOY. MAN-OF-WAR.-MoRTON E. CONVERSE, Win­
chendon, Mass, The construction makes this toy virtu­
ally an ironclftd, the hull and tllrrets or mountings for 
the primary blttery being of metal. The sponsons, 
ports, and guns of the secondary battery are offset from 
the hull by embossing their parts, the gUDS of the pri­
mary battery being detachably mounted in the upper or 
deck structure. There is a wheeled support for the toy. 
'fhe hull is hollow and open at the bottom, whereby all 
the parts can be stored away in the hull, together with 
the wheels_ This enables the toy to be easily packed in 
a small compaSE and shipped without danger. 

LIQUID-AIR CONTAINE R.-JOHN SPRATT WRIGHT­
NOUR. Oil City, Penn. 'fhis device is for the economi­
cal utilization of liquid air in hospital wards, residences, 
auditoriums, etc_ It consists of an open cup for liquid 
air, situated in the middle of the floor of a chamber or 
reservoir made of thin heat·condncting materials 10 con­
tain the gases evaporating therefrom. The reservoir filled 
with thpse evaporated gases, with its frose-covered sur­
face, will.make an excellent cooler for the room. There 
are ontlet-pipes controlled by c(,cks for the i.sue of the 
evaporated gases. By proper manipulation, some of the 
oxygenated Jiq uid air in the cup is permitted to tlow out 
on the 1I00r and wall of Lhe reservoir to evaporate, high­
ly oxygenated air being thus obtained. The liqnid air 
left in tbe cup is retained for later use as deBired, evapo­
ration therefrom being retarded by insulation by the 
cold air above It. 

CUT-OFF VALVE FOR HYDRAULIC ELEVA­
TORS.-PHILIP F_ CANTLJON, Manhattan, New York 
city. The inventor has devised a valve for automatically 
cutting off the water-snpply to t.he pressure-cyUneler, 
shonld the elevator move too far upward, and to retard 
an outflow of water should the elevator move too far 

Marine Iron Works. ChicaQ'O. Catalogue free. 

Would this make a good connection,' A. No. What has 
been said above regarding connections, answers this 
question. Nor shonld YOll change to a copper "'ire. 
Copper is not considered to have any advantage over 

For logging engines. J. S. Mundy, Newark, N. J_ iron. A galvanized iron telegraph wire is sufficient if 
.. u_ S." �Ietal Palish. Indianapolis. Samples free. carried liberally over the roof and all high parts of the 
Yankee Notions. Waterbury Button Co" Waterb'y, Ct_ I building. Nor is a two-inch pipe desirable. A one-inch 
Handle & Spoke Mchy. Ober Mfg. Coo, 10 Bell St., pipe is entirely sufficient. Size is not important. Light-

Chagrin ]'alls, O. ning often leaves a heavy rod and takes to a fine wire 
Most durable, convenient Metal Workers' Crayon is on its way to the earth. 

made by D. M. Steward .Mfg. Co., Chattanooga. rrenn. ... ..................... � .................................... ... 
Machine Work of every description. Jobbing and re­

pairing. The Garvin Machine Co., 141 Varick St .• N. Y. 
Ferracute Machine Co., BrIdgeton. N. J., U. 8_ A. Full 

line of Presses, Dies, and other Sheet Metal Machinery. 
Quick.Firing Gun-How to make a model. Scale 

drawings and full particulars. Nos. 29, 30. 16 cents. 
Model Engineer, 12 Cortlandt St., New York. 

The celebrated" Hornsby-Akroyd n Patent Safety OU 
Rlnjline is built by the De La Verjlne Refrigerating Ma­
chine Company. Foo� of East 13.9th Street, New York. 

The best book for electrlCians and beginners in elec· 
tricity is" Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers.:3tH Broadway, N. Y. 

or- Send for new and complete catalogue of Scient;itlc 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. ]i'ree on application. 

HINTS '1'0 CORRESPONDEN'fS. 
NalUe .. and ,\ dd"ess must accompanv all letter, or no attention will be paili thereto. ThIS IS for OUI information and no\ for pulJlication. 
Ie efereDce8 to former articles or an�wers shou1d give date of paper ana page or numher of qllestion, 
I uf}" irie!i'li uot answeretl. in rewonable time should oe repeated : correspflnllent� will hear in mind thai 

gome answer� require not a little research: and� though we endeavor to reply to all either by lettel or in fhi:;: aeparr,ment. each mu'5t, take his turu 
IIII i� e:u� ·��fu��sto,�W{C�easf�l��ls��jc�i t�o�rl ���:����1 houseE: manufacturing or carryin!! the same. 

Special \frillen Infonll .. lion on mai,ere 01 pen!onal rather than general interest cannot be expected without, remnneration. 
Scientitic Anlel"ie;tD �lIpplelllent!i!l referred 

to may be had at t.he office. .Pnce 10 centE each. 
Rooks referred to promptly supplied on receipt oj price. 
!Ilnel-"IN Eent for examinatIon should he distinctly marked or labeled. 

(790,)) B. G. J_ writes: 1. In a spark 
coil for a current of 9� volts and 50 amperes, what would 
be the Bize of the illsulated wire. of the short wires form. 
ing the core? A, You may make your spark coil with 
a core of No. 14 iron wires cut 12 inches Ion!!, and an­
nealed by heating red hot. The core should be about 
one inch diameter. Upon thiB wind the coil, insnlating 
each layer Inth brown paper. Use No. 12 copper magnet 
wire, elouble covered with cotton. Six layers should 
give a good spark; more can be put on, if necesBary. 2_ 
What is the formula for birdlime? A. For birdlime 
boil the middle bark of the holly, gathered in June or 
July, for 6 or 8 hours in water, until it becomes tender: 
then drain off' the water, aud place it in a pit uneler 
ground, in layers with fern, and 'surround it with stones. 
Leave it to ferment for two or three weeks, until it forms 

NEW BOOKS. ETC. 
DIGEST OF UNITED STATES AUTOMOBILE 

PATENTS FROM 1789 TO JULY 1, 1899. 
Includin� All Patents Officially 
Cla,sed as Traction Engines for the 
Same Period. Compiled by J. T. 
Allen, Examiner United States Pa t­

ent Office. Washington, D. u.: H, 
E. Russell. 1900. Quarto. Pp. 700. 
Sheep. Price $25. 

The compiler has performed a difficult task with great 
credit to himself. He has previously compiled a digest 
of patents for cycles �nd velocipede" which has been of 
the utmost possible nse, also oJ;, seeding machines and 
implements, pl�ws and attachmentB, cultivator. and 
wheel plows. All the patents relating to borseless vehi­
cles are included in the portly volnme. The patent 
drawings are mprodnced photographically and no draw­
ing is omitted, every sheet heing given, which is most 
important to those who are engaged in inventing along 
the line of antomobile vehicles. The remaining por­
tion is" reproduction of essential descriptions of the in­
ventions, with claims in full, with full data as to the pat­
ent, and further there is fnrnished a complete index to 
the references cited against the patents while pending as 
applications by number, name and date. and also the in­
terferenceE, if any, t.he parties thereto andLhe decisions. 
The index is alphabetical. The patents are arrauged 
chronologicallv under the heads of spring, steam, gas, 
air, electricity and gearing, while under the head of trac­
tion engines are given all traction engine patents as offi­
cially passed upon. There are various indices addini( to 
the value of the book. The automobile patents are can· 
tinued from July 1, 1899, in the United States Electrical 
Weekly, which is alBO compiled by Mr. Allen. 
THE GENESIS OF WORLDS. Bv J. H, 

Hobart. Bennett. Springfh:;ld, Ill. 
1900. 12mo. Pp. 345. Price $1. (j5. 

SYSTEM OF MEASUREMENTS ADOPTED 
BY THE NATIONAL ASSOCIATION OF 
MASTER HOUSE PAINTERS AND DE­
CORATORS OF THE UNITED STATES. 
New York: 'rhe Paintel"s Magazine. 
1899. Quarto_ Pp, 60. Price $1. 

This book conlains a great deal of useful information 
for lhe architect as well as for the painter and decorator, 
giving the result of the labors of the committee appointed 
by the National Association to formulate a system of 
measurements of pa;nter's work, which should be thor­
oughly accurate in every particular. There are six litho­
graphic plates, meaeuring l6X 0 inches, showing the ap­
plication of the sy,tem to houses of various designs and 
different interior and exterior details. It is only neces­
sary to measure the work in accordance to the rules laid 
down, and apply the local price per sqnare yard of plain 
surface, which is governed by C08t of mater181 and labor, 
to be able to correctly estimate the most complicated 
job of painting. 
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Gar, railway, R. Harding ............................ 651,968 Car, railway, �'. J. Sprague . ........................ 652,049 Car replacer. E. Best ................................. 652,20.� Carpet stretcher. It'. B. Johnson .... ................ ti1}1.��4 Caster, W_ J. Martm._ .... , __ ............ ___ .. _ ....... 652,12 8 Caster, furniture. W. J. Martin ..................... 652, 127 Chain links. machine for automttucally bending. 
Cha! ����.\vel·dinii ,;';';'-li,,'f,i':,' il'sp'uiiC::::::: f;ZlU� Chair. See revolving chair. Chart blanK, W. H. Guodwin ............... ......... 652.023 CheCKrein, W. Berry ................................. 652,lul Chuck, magnetic, O. S. Walker..................... 6a1.�·.1� Cigarette making machine. }:t'. J. LUciington ....... 6&i!.1�11 Clamp. See 'lube clamp. Cleaner. See Cotton cleaner. Street cleaner. Clinometer, F. T. Cable .......... __ .................. 652,078 Clip. See r!'oe clip. Clip. W. Whiteley_ .. ... ............................. 65 1,9 10 

8l���: g�g;r';f,:;���ciI�iI�W.t.s.��.�::::::::::::::::: �i:�� Cloth folder, A. Binzheimer ........................ 652,04 8 Clothes holder, W_ A. E. Henrici.. ................. 652.025 Clothes line hook, E. H_ Wilson .................... 651,m2 Clutch, friction, J. T_ Ford .......................... 651,842 CI utch. friction, A. McN air ........ ' . . . . . . . . . . . .  , . .  � 652.135 Clutch, friction driving, M. Backstrom ............ 651.816 Goat, apparel, M. L. Kelley .......................... 652,117 COin controlled lock. E. M. Harrison ........... ... 651.854 Cooker or groill, '1'. H. Dib ble.... ................... 652,170 Cork polish ing machine, Campbell & Dodge .. . .... 652,165 Corset closure, apparel, 8heardown & de Palkow. ska .................. ............................... 651.955 Cotton cleaner and feeder. J. W. Seifert .......... 651.979 Cotton separator. distributer. and feeder. E. E. B/lteman ........................................... 651,986 Conuting device, G. Schneider .•.••. . . . . . . . . . . . ..... 651,892 Couplin!,!, See t'5haft coupling. Crate. spring egg, J. P. Riley .................. ___ ... 65 1, 8 87 Crushing mill, Hadfield & Jack ____ . ____ .. _. _______ . 652.208 Culinary vessel. J. H. Rose .......................... 651.977 Cultivator, J. Youngblood_._. __ ... __ ...... _ ....... 651,�15 Currycomb substItute and massage block. A. S. J,ittlejohn ...... ........................ .......... 652,1 89 Curtain fixture. C. C. '.rhompson .................... 651.004 Cutter, C. Mull er ...................................... 652.11l3 Cycle saddle, �'. Rosenberl!' ............. ............ 651,\1.13 Cycle seat tube, Hinrichs & Kruger ....... . .... _ ... 652,1�3 Defibratinf1;' machine. M. A. r.rorre .................. 652,057 Dental henter, W_ F. Slack .......................... 652,lg7 Dental instrument. W. E. Harper .................. 651.U2"J Derrick apparat us, S. Mattson"., .. " .............. 651.972 Desk, register, J. W. & W. h E. Appleyard ....... 651.815 Dial, I!eol!raphical, C. Eo Davis ...................... 651.8,,2 DiaL sun, E. G. Hewitt ........................ , ..... 652.109 Diaphragm motor. G. W_ Lewis .................... 652,{)32 Diffusion cell, C_ Pfeiffer ................ ............ 6bl,Il83 Disintegrator. R. Hathaway . . . . . . . . . . . . .• . . . . . . . . .  65:t.l06 Door. grain. J. C. Munro et aI.. ..................... 651.974 Door securer. R. W. Schutz ...................... . .. 65�,046 DovetaIling machine. J. E. Erickson ............... 651.9Mi Draft equalizer, H_ J. Freal'k ........... ............. 651,WI Drill. See Hand drill. Dust and scrubbine: pan. combined. F. C. LIllis, .. 652.125 Dust, condensing flue. R. RuBtschi .... , ... , ... , , . 652.045 Ear drum, artificial, L. 'H. Vickers . .. ............ 652.202 
Egg case tiller, E. R. I�ionberger .................... 652,12ti mectric motor, C. L. Bundy ...... .................. 651,945 Electric motor, H. 0_ White....................... 651,009 Electric motors and apparatus therefore. con-trollinl!. H. Leitner .......... . ................ .... 652,124 Electric SWitch, automatiC, P_ B. Tirrill ........ ... 652,151 Electrical distribution system, S. Krohn . . . . . . • . . .  652,187 ElectrIcal waves and apparatus therefor, reduc-ing attenuation of, M. I. Pupin .. , ............. 652,230 ElectrICal waves, reducing attenuation of, M. I. Pupm ........................................... ... 652,2:31 Electrodes for storage batteries. machine for making. Hanscom & Hough ..... ................ 651,853 Electrolytic apparatus, M. Haas .................... 651,S4Sl Elevator. See Water elevator. Elevator safet.y attachment. C. Kimball. ....... 652,118 Engine. See Explosive engine. Rotary engine. Rotary steam engine. Engine starting and reversing device. combus-tion, E. S. Haines ................................. 652,104 Exhibitor, card, J. A. Mangold._ ..... _. _. _ ... ....... 652,192 Explosion engine. G. A. Fleury ................ � .... 651,9t:i6 Extractor. See N:lil extractor. Eyeglasses, J,. A Dupau!.. ......... _ ................ 651.989 �·astener, J. D. S{,irckler ............................. 651.98.'1 �'aucet, beer, H. S. ,Johnson ____ . ______ . ____ . _______ . 651.999 Feeder, boiler. R. MclJougall ............ _ ..... __ '' '' 652,134 �'elly shield fur vehicle wheels, J. R_ Singer .. .  , ... 651.981 "'ence, C .. ·Stierlin ................. ___ . _______ .. _______ 652,050 "'Ifth wheel, J. H. Little ............................. 65 1 , 871 
�Ht:�'v�i;:;. ������o;:ra�·ce:�:: :::: :::: �.:: ::::::::: ggl:�� Filtering apparatus. water. C. L. Deutsch ......... 651.833 Firearms, cleaning-rod for, ]i\ K. Dunn" .......... 652.09ti Fire escape. porta tie, J. A. Ho yt • • •••• •• • • • • • • • • • • •  651,W5 Fire extmguisher. D. W. Diggs ..... , ... , ... ,., ..... , 651.836 Fire extin/Zulshing sprinkler systems. pneumatic hydranlic ahlrm for. Hill &. Ric hardson ....... 651.857 Fireman's helmet, J. R. Chappell .... . .......... .. .. 652,080 Ifireproof structure, J. Streifler .... ................ 652,051 "'Iagstaff holder, W_ 1. Sherwood ................... 651,900 ]i'lask and heater, combined. A. PearJstine , ...... 65 1 ,952 �'rame. See Mattress frame. �'ur unhairin� machine, Hedbavny & Rothe .... , .  652,182 Furnace. See Ore roastin� furnace. Smelting furnace. Smokeless coal burning furnace. Furnace, L. T. Buck .................................. 652,163 

a sort of mucilage, which must be pounded in a mortar, 
into a mass, and well ruhbed between the hands in run­
ning water unti! all the refuse is worked out; then place 
it in an earthen veBBel. and leave it for four or five days 
to ferment and purify itself. Remarks : Birdlime may 
also be made from mistletoe herries, the bark of the way­
faring tree and other vegetables. by a similar process. 
Should any of it stick to the hands, it may be removed 
hy means of a little oil of lemon bottoms or turpentine. 
Use: To rub over twigs to catch birds or small animals. 
It is Baid to be discutient when applied externally. 3. 
Has any number or numbers of the SCIENTIFIC AMERI-

INDEX OF INVENTIONS �������;{J�����s:i'tt��:::::::::::::::::::::::::: :;gNl� Gage. See Marking ga�e. 

CAN directions for making spark coils, motors or dy­
nama.? If so, what numbsr? A. We have published 
the plans and descriptionB of mallV dynamos and motors. 
See SUPPLEMENT, Nos. 161,600,641, 759, 761, 783,844, 

865, 720, 79& 1202, 1210_ And for COilB, see SUPPLEMENT, 
Nos. 160, 569, 1087, 1124. Any or all of these can be 
sent yon for ten cents each by mail. 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JUNE 19, 1900. 
AND EACH BEARING THAT DATE. 

lSee note at end of list about copies of these·patents.' 

Game, parlor. H. J. '1'alt. _ ............ ............... 652,056 Garment hanger, O. C. Kavle ....................... 651.nO Garment pad, G. Goldman .......................... "52 .1U2 Gas burner, H. F. Gabel.. .................... _ ...... 652.1',7 Gas burner, acetylene, K. H. Raupp ..... ......... 652.lll GaM generator. acer,ylene, O. D. �·ry, ........ , ...... 652.\}J,-, Gas generator. acetylene. J. H. Green ....... . , .... 651.btS' Gas generator, acetylene, J. S. Harger .. .. ...... , .. 652.:.:0.1 Gas generator. acetylene, C. M. Lindholm .... . . . . ti51.hbH Gas generator, acetylene, A, McKenzie .... 651, 8 81. 651.682 Gas generator, water, J. W. Chrisholm .. _ ..... .... 652.082 GH,S igniting device, A. Martini. ............... .... 651.1)7.'> Gas injecting apparatus, E. Sterne................ 65�,149 Gas, manufacturing, J. W_ Chisbolm .............. 652,U81 Gas or other burners. mixer for, C. W. Clay-bourne ............................................. 652,085 Gas purifier, G. P. Washburn ............ .. ....... 65 1,�59 Air brake for railway cars. H, W. I .. ibbey ......... 652,233 Gases. etc .• and manufacturing same, receptacle Air �����s�oJ:����,��:���i,��, ,�:. ���.b�����.t.i;,�: 651, 837 GG'aatt
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.. _: :_: :.:_:. :.:_: :. :_:_: :.: . .. ...... :.:.: .: . :.:. : ' .. :.:. ��1:,qs1 Air drying apparatus, J. Gayley .................... �2.178 ua. \:... • 

(7906) T. writes: Suppose L. C. Air drying process. J. Gayley ............. ......... 652.179 Generator. See Gas generator. 
a Air. liquefier for atmosphic, C. E. 'l'ripler .......... 652,058 Glass. producing attachment s urfaces upon, A. Anchur. folding. G. W. Blackburn ................. 662.162 J; D avis .... ... ... " ............................... 652,O!l1 cannon was placed perfectly level. When fired, would 

the ball rise when it left the mnzzle or wonld it com- Annunciator, Beach & Doughty .................... 652,013 Gulf club, II_ C. Cushing, Jr ..... ........... ....... 651.920 Annunciator system, hoteJ. C. B. Clark ............ 652, 084 Governor for :fluid pressure engines. F. M. Rites fj51,9&., downward, thus preventing accidents should the ordinary mence to drop the instant it left the gun? A. Gravity valve mechanism become inoperative. acts constantly. and the ball commences its downward 
PIPE·FAS'fENING.-JOHNM_ SPEAR and WINNIE cnrve at the instant it leaves the gun. 

Armor plates. hardemng and .toughening. E. Gramophone motor, L. P. Valiquet ... , .. ,.".,.,., 65 1.904 

Aut!���i���5�1�:R��t��:::::: :::::::::::::::::::::: ��:� g�\������g�cg�no;'h�� ��1�1le, J:·X:Wiici1ng.:: : :: ��:m Axle brass, car, E. J acquemin ... . , ., ', ........... , .  652,u26 Hand drill. J. E. Olsen ............................... 652,187 BaCk pedaling brake, N. Mitchell ................... 652.1:31 Hanger. See Garm ent banger. R. STRA IV, Plainfield, Wis. By means of this device, 
the diameters of pipes, thimbles, or elbows can be ad. 
justed so that they can be readily made to fit the part6 
with which they are to be used. The pipe is split longi­
tudinally and has a part of one edge formed with a lap 
tnrned outward and laterally and extendmg a part of the 
length of the pipe. The pipe has at its other longitudi· nal edge a lap extendediuwardly and latterly throughout 
the length of the pipe. The laps are inter-engaged. 
The pipe has it" side edges faetened rigidly together 
througbout the len)!;th of the first Darned lap, leaving the 
edge. at one end free. The two parts of the pipe can be 
relatively moved to adjust the diameter. 

Desig;n ... 

BELT.-LoUIS SANDERS, Brooklyn, New York city. 
The leading featnre of this design is found in a peaked 
frontispiece, connecting the ends of a back section. A 
ring or chain ornamentation ;s provided for the frontis­
piece. 

GARMENT-REGULATING ATTACHMENT FOR 
BELTS.�LoUIs SANDERS. Brooklyn, New York city. 
'l'be attachment consists or a small plate, the formation 
of whose body includes a lower transverse section and 
npright sections connecting with the end portions of the 
transverse section. A corresponding flange is formed at 
the bottom of the transverse sect.ion. The attachment 
is easily adjusted and performs its fnnctions efficiently. 

NOTE.-Copies ot any of these patents can he furn­
ished by Munn & Co. for ten cent. each. Please state 
the name of the patentee, title of the invention, ana date 
of this pap&r. 

(7907) O. S. writes: I intend to erect 
lightning couductors at my buildings; they will be mllde 
of two-inch tubing below, rednced to (lne inch at the top, 
connected by" heavy copper wire running from the top, 
of one conductor to the other above the building. A. 
With reference to lightning roels we advise yon to buy 
onr SUPPLEMENT, No. 998, price 10 centR, which will give 
you much information upon the matter. 1. How high 
aoove the building should the couduetor ond wire be and 
how for away from the buildings should the conductors 
stand? A. The conductor sbould be carried to all high 
points of the building, and not merely to its highest 
point. It is not wise to erect very tall pointed rods pro­
jecting several feet above the roof. 'fhe conductor 
should be next tte building and nut stand away from it, 
and all metallic masses, such as water spouts, should be 
connected to it; though all authorities are not agreed in 
regard to this pomt, the latest opinion is in this direc­
tion. 2. Would lead joints do to connect the tubing 
with, or should the joints be iron? A. Connections 
may be soldered, riveted or screwed. In whatever way 
the part. are joined, the joint must be firm. 3_ Would 
fonr feet in the ground with a lot of old iron at the bot­
tom of the conductors be all right? A. If the ground is 
permanently wet, yes. The moisture of the earth is the 
important element, and not the depth. The rod must 
extend to water, no matter how far that is. 4_ Will 
wood do to hold the wire and conductors to the build-
ing, or should I use glass? A. Opinions vary upon this 
point. We are inclined to think a wooden fastening is 
as good as any. 5. Will it do to put the ends of the wire 
inside the tubing at the top and drive a plug In tight? 

Bag. See Water tight bag. Rat packing rlug machine.  L. '1\ Hallock .... , ..... 651.992 Bag fastener, L. 8. Short. .,."., .......... , ..... , ... 651,937 Hat rack and advertising device. combined. W. Baling press, T_ J. Gorning ........................ _. 6.'>1,830 M. Hurlburt ....................................... 661. 85 8 Baling press, rp. D. James ....... ., ................... 652.1 1 5  Heater. See Dental heater. Tank heater. Water Barge, fuehng. S. B. Peck ........................... 651.9:31 heater. Barrel, A. A. Porter .......................... ....... 65U40 Hinge, H. Meyer ............................... _ ...... 651,876 Bearin!{, ball, J. H. Little ..... . " .................... 651,870 Hinge, lock, O. A. Keil. ............................. 652,001 Bed, J_ K. P. Beard ................. ................. 652,158 Ho!{ trap, H. L. Ground ett .. I.. ...................... 602,103 Bed, sofa, W. 'I'. Rolph (reissu e) ................... 11.8:ll Haist, E. B. Achee .................................... 652,069 Belt, electric. M. A. McLaughlin ... , ." , ......... , ., 652.217 Hook. See Clot hes line hook. Belt, electric, W. C. Sedwick ....... . .. .............. 651,978 Hook and eye, E. C. Beecher ............ _ ......... 652,160 Bicycle, A. J_ Harlan ............ .................... 651,9 93 Hoop. See Metal boop. 
�:gj�l�: �h:�re�:rw1i����p·.·j: ·Fr·eize:.:::::: �::::: �h\�?! ���e���g��\�tdie��ve�i����l�.d�����e.�·.�����.·.·. ��1:�� 
:��W�::aCJ:i��·It·Ji���k:::·.: �::::'.:'.'::: � .... : .......... �l:��� Igt, ����f;c���ini'iikE.b�tt�eUs�le�u.'t'6m8."iiC·.· ·i:· L. 651,963 

Board. See Press board. Washboard. Davenport .. , .... ,' .. '" " ,  ... , ... , ............. 651,831 Boiler settinl!. J. C. Black ................ .......... .. 652,m5 Inking apparatus, H. H. Jacobus ................... 652,113 Book. separate leaf, L. M. Morden ...... , .. ,"",.,' 651,9 50 Irun rest, S. O. Hubbard .. ", . , ............... . .. 651,996 Boots or shoe�. anhslipping device for. D. A. Mc- Jack. Sep. LIfting jack. Lumber jack. Donald .... .... . ....... " .. " .......... " ......... 652,O:J6 Jack,C. W. Doane .... . ...... ...... " ................. 652,lm Bottle wasber. A. P. Petterson ... .. ' .............. 652.040 Joint. See Railway rail joint. Box. SeeMail box. Molding box. Oil box, Knitting machine. H. A. Klemm ..... " .......... , "  652,1 86 Box coverin/Z machine, J. F. Kachline ............ 652,000 Ladder arId roof bracket and window jack. com-Brake. See Air bral'e. Back pedaling brake. blUed, G. K. Wheeler ............................. 652.0 10 Brake lever. S. W. Hyatt., .. "., ." ..... " ... , ,, ... 651,9\)j Lamp, acetylene gas generating. A. C. Einstein .. 652.17;.3 Brake releasinf1;' device, drive wheel, W. 0, Pel- Lamp, binnacle. G, A. Baker .... .... .......... , .... t).!)2.012 ham ............................................... 652,21 8 Lamp, carbureting. A. L. r:I'aber ................. ... 6[)2,O54-Bridge. draw. J. Edwards ............................ 652.020 Lamp. electric are, A. B. Walton ...... . ......... 651,9t)5 Bridge, ro cking bascule, F. G. Vent ........ ....... 6b2.2 01 Lamp. electrical incandescent, von Reck lin g-Bridge, swivel draw, J. Edwards .. .......... . ...... 6.52.0Hl bausen& Vo/Zt .......... . . ... .. ... .. , . . • . . . . . • . .  652,194 Broom holder. C. W. Brown ............... .. , ....... 651.821 Lamp, incandescent, I. Kitsee.", . .  , ... , ..... , ... , 65 1.S6ti 
���:�e:��e:u���t�e �L�����iemn;ing:::·.::·,: ��i:�l� t:�!r�R�;� in8�{b���:��t�.�: .�.���.���:::::::::: �g�:ir� Buckets, detachable tooth for steam shovel. B. I .. ast, E. C. W right ..... . .. ......... ' .................. 652,011 Brown ....... ......... . ..... "., .. ,.,", ........ ... 651.944 IJatbes. combination back knife for t U rning, MiJ-Buckle, E. Heyhing ...... " .. " ............ .......... 652,04)] ler & Knapp .... . . . . .... ..... . . .. ..... . ___ ......... 652.1:l!l Buggy top dust hOOd, Daugh ert.y & Knoderer .. . . 652.000 I .. eather stretching machine, J. Brooks ............ 651.820 Building construction. J. C. P elton ... . , ............ 652,219 JJedger.loose leaf, H. Swalley ...................... 651.899 Burner. See Gas burner. J .. iquid fuel burner. Lifting jack. F. 1_ Joyce ............................. 651,8fiO Vapor burner. Liquid fuel burner, P. E. Thurow .............. ... 651,HOO Button fastener, M. Eo Krudemann ................ 652.122 Lock. See Cain controlled lock. Calcimme compound. W. A. Hall .... ..... ........ 651,851 J,ock, C. E. Johnson . ..... ............. _ .. . ....... _ .. 651,947 Calcium carbid. furnace for producing. Zimmer-

I 
Locomotive sandinf1;' device, J. C. Hooper .......... 655.212 man & Prenner .... , .. , ............. ,.,.,", . . ... 6b1.H16 Locomotive whistle signal for railway crossin�s, Calendar. perpetual, E. G. Tasso., .. , .. , ............. 651.940 automatic, H. B. Smith .......... . ", ... , ..... , .. 652.145 Can. See Oil 8torage can. Loom, H. I. Harriman ...................... , ,652,105, 652.224 Car brake appliance, D. r:I'ag-gart ........... , ...... ,. fI52.055 Loom. E. S. Stimpson ............ ................... 652,222 Car draft rigging,le. F. Street ............ ........... 651, 89 8 ... Car, dUIIlpln", S. Stewart .. .. ........ ... . . .  " ....... 652,198 (ConUnu-. on page 1.12.) 
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I, St " Foot and ar Power 
Screw Cutting 

Automatic Lath es �:d8 
FOR FINE, ACCUIt\TE WORK 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N. Y., U. S. A. �ENGINE.&FO J MACH'N� SHOP OuTF"I1"S, 

.'THE OT TOOI:SANoSUPPLlES,Ar,.'12"< 
M S.5[BASlIAN LATHE (OIWi����'.:�,7ci 

HAVE THE LATEST IMPROVEMENTS. 
No machine sbop can be thorougbly up-to-date unless _it has the mo.t 

_ modern per-
'" . fected tool •• 

For instance, 
the 

ASHLEY PATENT NIPPLE HOLDERS 

¥l;'�y 
n
�grJ"t 'h�

o
�I�:;��o':��":;i� ��

j
fa1j.':,nth�

h
���i� 

olf both the .Ieeve and .hank thread. Made of be.t 
quality ca.t .te,·I, carefully fitted. Long or .bort nip­
ple. cut with equal facility. The A.hley Holder. are 
of light weigbt and compact form. 

WALWORTH MANUFACTUftlNG CO. 
128 TO 136 FEDERAL ST.. BOSTON, MASS. 

Water Emery 
Tool Grinder 
pi�� ��q�rr':i'.f·io 

n
�u V�J;l�' wi:r:g 

water. Always ready ?or use. Rim­
pI est In construction, n:ost efficient 
in operation. 

or SIl'lUl jor cata!oaue ana price8. 
W. F. & lNO. BARNES CO. 

1999 Ruby St., Rockford, III. 

THE " QUEEN " DRAWING PENS. ............... SCIENTIPICALLY SHARPENED. 
_ , ... ¥!!o,.. L 

��Y Make Rubber Stamps? 
th����:�e.r.s

r
�;���:r.iJl:�Yr!�':���I���T� 

Chicago. Simple proce ••. Larlte profit.. CirC'UlaIr8 tree, 
Barton Mfg. Co. Dept. A, 338 B'way. New Y ork, U. S. A. 

Bame 
attachments 88 

NICKEL 
AND 

Electro-Plating 
ApparatUB and Matenal. 

THE 
& VanWinkle 
co., 

Ne,vRl'k, N. J. 
136 Liberty St., N. Y. 

30 & 32 S. Canal St 
ChicBl<o. 

lathe spindle. Traverse movement 
of table 7 inche.. Fuller de.crip­
tion in free illu.trated booklet. 

The I'ralt & 1\ hitney Co., Hartford, Conn. 

WORKS LIKE A CHARM. 
Perfect satisfaction is experi­

enced using our No. 5, 6 or 9 
p::t�tnr!&�J. ��::��'t;n'l<no� 
ratchet power. Gears housed 
from dust. Cha.er •• et by grad-
t!,a:��3 f���1.r�:din�

a
� �e 

r
ii; 

motion, opened to permit pipe 
IJ� �� �n,: �a't;�la1c:.:.

e
?� 

The Merrell Manufactur­
ing Co., li01 Cnrtiss Street, 

Gas Engine 
IGNITER 
�'!''ll�� �,ru��i.\��

i
:n�� 

Latest and mo.t improved model. 
W' SIl'lUl jor Circular. 

if ,< , � .,-- \ -- S ,-
� I�J 

."� _� - h � • 

;',('-.";:-��"�:" ..... ,f' 

T he Carlisle & Finch Co., Sixth Street, C incinnati. O. 

IP YOU HAVE A SHOTGUN 
and uBeit often, you knowthe barrel " leads "-the fric­
tion leaves a lead depost which causes "pits" and means 
expense. You can't stop the deposit, but you can ra-

��
e
t�� TOMLINSON CLEANER. ����

o:� 
!luletl1 all lead. rwt <r other foreign matter. It won't 
filjure the barrel, a8 the bl'a88 wtre gauze Is softer than 
the &teel. and It wtlllast a llfetime, as tbe real wearinll 
part oan be replaced for 100. An extra pair wtth e-cli 
tool. In gaugesBto 20. Fiteny rod. Alldealers. Price�l. 
Booklet free. "Used eV""IfWllere in the ctmUzed world. ' 
The G. T. Tomllnaon Co., 1 00 S. Baker st •• Syracuse.N. Y. 

J citutific �tutritau. JUNE 30, 1900• 

Loom box motion, T. G. Moser ••. . . ..••••••• . . . .•••• 651,973 
Loom barnes •. P. A. Wagner ....................... 652,000 
Loom .eat, J. B. Bolton .............................. 651,917 
Loom tuft weaving and cutting device, O. Hal-

len.leben .......... ..... ....... .. ' ....... ........ 651.652 
Loom warp stop motion, electrical, H. I. Harri� 

man. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 652,223 
Looms for weaving haircloth, stop motion for. 

J. W. Clark . ..... ..... . . ... ........................ 652,206 
Lubricating apparatus. H. Dangler ......... ....... 652.089 
Lumber jack, F. W. Reitz . ..... ........... . " ....... 652,221 
Mail box, G. Trevett.. .. .. .. ........................ 651,958 
Marking gage, J. Opland .. .... ....... ................ 652,038 
Mattre •• frame. J. A. Hutchi.on ................... 652.213 
Me
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a
.�: 652.214 

Mea.uring device for rolled goods, Sauls & Cook. 651.891 
MechanlCal movement. A. W. Copland . . . . ........ 651.828 
Metal boop, J. E. Wrigbt . .... ....... ... ..... . .. .... 651.914 
M���hr;,���l, �e�:����\8Yi;,g. F:'W: ·Koeiiig:.:: ag�:m 
Mill. See Crushing mill. 
Miter cutting machine, J. W. Oliver ............... 652,lR6 
Molding box or fiask, O. S. Micbael.en . ........... 652,129 
Motor. See Diaphral!m motor. Electric motor. 

Gramophone motor. Rotary motor. 
Motor, J. B. Kelly .................... .. .. .. .. .. .. .... 651,862 
Mower, la wn, R. K. Ortt .. .. .... ... ................ 652,138 
Mower, lawn, S. P. Town.end ... .... .... . .......... 651.002 
Mucilage tube, collapsible. W. Rodiger . ......... .. 651,932 
Mulf. face. B. F. Sbibe ........................ ....... 652,196 
Musical instrument.. A. Jaccard·Rod ............... 651,998 
Nail extractor, C. O. Diener .. ................... .... 652,093 
Nail extractor. D. A Kincaid ........................ 652,002 
Necktie, H. Goldberg ..... . .......... ................ 651.846 
Needle tbreader, A. M . .Felson ...................... 6(2)7;; 
Nest, poultry, J. W. Hays ... . .................... ... 652,211 
Nipple bolder. C. W. Meinecke ....... ........ ....... 652,(Xl4 
Nozzle, V. C. Swan.on ... . . . . . ......... ........ . . . .... 652,05.1 
Nozzle for depositing m!chines. A. W. Copland .. 651.829 
Numbering machine, Monahan & Goodin/it ........ 652,215 
Oil box, D. Long ............. .......... . . . ..... . . ..... 651,872 Oil storage can or device. W. E. Forest .. . ...... ... 651,900 
Ore roasting furnace, H. B. Meech ......... ........ 652,193 
Ore, treatment of, G. de Becbi.. . .... . ....... ...... . 652,!172 
Oven, baking or cooking. J. E. Rebstock ... . ..... . 651,886 
Packing rings, apparatus for securing piston, R. 

E. Strait ... . .. . .. ... . ..... .. . ... . . . . .. .......... .... 651,956 
Pad. See Blottin� pad. Garment pad. 
Pan. 8ee Dust and scrubbing pan. 
Paper barrel, J. Van Develde .. .. ........ ........... 651,006 
Paper box blanks, sbaping, H. B. Smith .. . ....... 651,982 
�:¥i�g
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Pegging machine, A. G. Leonard et al .. ........... 652,031 
Pbonograpb. E. C. Geneux........... . . . . . ....... .. 651,843 
Photographic negative washing device. J. L. 

J enk . . ............. ... ... ........................ 651,923 
���������gt�;
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652,083 
652,156, 652,201 

Pi.ton, J. B. Kelly ...... . . .... ...................... 651,804 
Pitman for mowers or the like. C. G. Abraham· 

son . ..... . . . .. ... . .... . . . . . . . ............ ........... 652.068 
Planter, corn, E. W. Bowers . . .. . . . ......... ....... . 651.91M 
Planter. corn. J. E. Luca . . .. . . ... ...... ... ..... ... . . 652,100 
Plastermg columns or the like, apparatus for. J. 

R. Tobin.. . ... .. ... ..................... .. ....... 651,957 
Plate bolder, ma�azine, H. J. Erken.wlCk ........ 652.174 
Plowsbare, C. C. Coffinberry ..... ................... 652,086 
Plowshare, reversible self sharpening, J. R. 

�'rull .. . ......... . . . . . ..... ......................... 652,153 

+ ; 

I Always the same. We maintain the quality no matter what the market price OftObacco. ' 
Try them once. You will buy them always, Look for Arrow Heaa on e'Very Cigar. * 

JACOB STAHL, J�. �������.��,' .. �?�:�,��:,�.��� .. ���.:.�;.�:,�.i��.� 
TH � ��Tjs KEROSENE 

attained in the 

and GAS Engine 
burn. K E RO S E N E  cheaper 
and safer tban lIt'asoline. Auto­

matic, simple, reliable No 
electric battery orfiame used 
Perfect regulation.Belted or 
��

e
�!rct�.;'�I:gJ�g%=� 

in
� 

storage batterles and 
al r;�e'!� fo���:.r::: .. 

A. MIETZ, 128-138 Mo'l"l' ST., NEW YORK. 
Markt & Co.,London,Hamburg,Paris 

STOVER 
GASOLINE 

ENGINE 

Pocket holder. E. J. Haverly ........... ............. 652,108 
Polisbing machine, A. D. Erb .. . ... ................. 651,839 iI, : 2 FltrHANt;F 
Powder distributer, H. Mac Michael.. ........ . .. . .. 651,92ij 
Press. See Baling press. Printing press. 
Press board, F. O. Rundqui.t . . ... ........... ...... 651,839 
Printers' leads, machine for casting, C. P. Bab· 

cock . .... . .. .. .... . . . . . .. .. . . . . . . .. ................. 651,961 
Printing machine, H. H. J acobus .................. 652,111 
Printing pre •• , multicolor, G. Kempf . . ............ 651,971 
Printing roller. H. H. Jacobu . ...... ....... .. ..... 652.112 
Projectiles, sew ring ca

l! 
to. O. Hartmann ....... 651,969 

���re���ar����:dra�eter.
v
If�s�re�·&·i)uiiiuii:::: �:� 

Pump, deep we,l, S. M. & J. Polson ... ... . .. . .. .. . 652,041 
p
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��: 651.822 

Pyrobetulin. obtainmg. J. Wheeler ....... ........ 651.942 
Rack. See Hat rack. 
Railway appliance, L. T. Sbeffield .................. 651,893 
li�1l��;·r'i';1���

c
W': Lff,�::.

l
.��.�::: ::: :::::: ::::: ::: �i:� 

Railway rail jOint. J. W. Steven .................... 651,895 
Railway rail, street, D. J. Clark ...... ............... 651,825 
Railway switch, D. MacPherson................ •. 652,033 
Railway ties, tamping instrument for, F. Shep-

pard ...... .. ...... . . . . ...... ........ . ........ ....... 652,195 
Recorder. See Speed recorder. Time recordE'lr. 
Refrigerating apparatus, W. W. Harris . .......... 652.210 
Refrigeration, automatiC system of, C. J. Cole-

man. . .... ... . .................................... 651,826 
Refrigeration, electrolytiC system of, C. J. Cole-

man. .. .. .. .. .. . .. .. . . . . . . . . . . .. . . . . . . . .. . . . .. . .. . .. 651,827 
Registering apparatus. W. A. A. Roper .......... . .  651,888 
Resoiratory diseases, apparatus for treating. D. 

Bogbean.. . ..... ............ ... .. .... ........... 651,962 
Revolving chair or stool, J. Ellenbecker .......... 6b2,021 
Rheo.tat, T. F. Jordan ..... .. ...... .... . .. .......... 652.116 
Roller. See Land roller. Printing roller. 
Rolling mill guide, O. F. Leibert ........ " .......... 651.868 
\iggg:::
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Rotary engine, D. M. Dearing .. .............. .... 652,168 
Rotary engine, J. Ea.tburgh ........ ................ 651,838 
Rotary engine, G. C. Robde ......................... 652,044 
Rotary motor, M. Michon.......... .. ........... � .. 652,035 
Rotary steam engine. J. B. Kelly ................... 651,861 
Sash construction, W. W. Holland . ... ........... . 651,OOi 
Sashes, shutters. etc., device for counterbalanc-

ing, G. Barnes ................................. ... 652,!I71 
�:�
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652,022 

Sa!�fl\O�ar'riages:' feed' controiliiig' 'mechaiiism 651
,93

1 
for. J. A. Waterman ... . .. .... .................. 652,062 

Saw , .team DOwer cros.cut. J. 1l. Kelly ............ 651,865 
Scale. recording car, G. Goetz .. .... .. ................ 651.845 Scissors, buttonbole, L. Chybczyn.ki . ....... .. ... 652,166 
Scooping, hoisting, and conveying apparatus. F. 

H. Kind!. . . . . .. . . . .. ...... ......................... 652,165 
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Sealed metallic boxes or tms, cutter for opening. 
William.on & Culpin.. .. .. .. .. .. . .. ........... 652,067 

Reat. .see Loum seat. 
Seeders, wind break for grain, E. R. Butts ........ 651,988 
Separating and bolting machine, A. C. Branting-

ham . . .... . . ... . . . . ......... ..... . . .. ... ............ 651,987 
Separator. See Cotton separator. Steam separa-

tor. 
�:��.
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��:t�: ::�gt��'f���\��' ':ec�a�i�:i!�p: nieiii.::: ��;�g 
Sewmg machine feeding mechanism, }'. W. Os� 
Se�{�:·ii:lach"ine hemuler" attaciimeiii," '.1':':A: 051.930 

Cameron.. . . .. . . . .... ... .. ........................ 652,!179 
Sewing machine welt guide, A. Berllstrom ..... ... 652,014 
Sewing D1:achines, osciHatlng shu ttle mechanism 

for, P. Diehl. .. ... . . . . . . . . .. .. ... ..... . . . .. : ...... 652.171 
Sbaft coupling. rigbt allgle, S. W. Robinson . ..... (J52,142 
Sbirt bo.om. apparel, S. Butz .. ... . .... . .. . . . . ...... 652,164 
Shoe fastener, S. Goodman.......... .. ............ 651.847 
�P�;, 
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Signal rods. antifriction guide for, H. Johnson . . 652.028 
Signals. indicating key for selective, Scribner & 

McBerty. . ........................................ 651,93H 
Smelting furnace, hi/ith temperature, W. Borch· 

ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652m6 

A.W.I'ABER 
Manufactory Established 11'61. 

LEAD PENCILS, (JOLORIilD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEllJL PENS, GOLD PENS. INKS. PENCIL CASES IN SILVER AND IN GOLD, STA'1'10NHRS' RUBBER GOODS, RULERS 
COLORS AND ARTIS�'S' MATERIALS. 

' 

78 Reade Street, New York, N. Y. 
Manufactory Established 11'61. 

SAVE YOU 
You will flnd our GASOUNE 

Ho.il!iting Engines a great 
saving over steam and a per­
fect economical boon where 
wood, coal 

etc. m a c  

��!Ilr�ca::a���e��d state 
size of engine wanted. 
WeberGas & Gasoline Engine Co., 402 S.W. Boulevard, Kansas City, Mo. 

Daus' "Tip-Top" Duplicator 
The "TIP�Top" reproduces thc handwriting 1'10 exceedmgly faithful that copies duplicated in Black 

Ink on this apparatus are often taken for ordinary writtpn l�tters and not duplicates. 

The Felix F. Daus Duplicator Co. (Inc.). Ito 5 Hanover St., New York 

MERITORIOUS INVENTIONS 
:��'i:;)� 0:nl'e�
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formed and in�entiaL directors procured. Stocrs and 
bonds sold. We transact all business on commIssion 
.trictly. No advance fee.. PETER WHITNEY, 100 
Broadway, New York. 

EVERf BOY HIS OWN TOY MAKER. 
Tell. bOW to make alll<inds Toys, 

Steam Eilgines, Photo Cameras, 
ir.,\=l}i's, T:,c;g��l.:'h':�.i:.� 
terns, �olian Harps, Boats from a 
rowboat to a schooner; also Kites, 

Acetylene 
��':,���

s
Bo�':I'!.hr����':; �:tl. 

Gas Bu rners. Slings,Stiits. Fi.b'ng Tackle.Rabbit 
and BIrd Traps, and many others. 
All i. made so plain tbat a boy can Schwarz Perfecti on Lava Burner. 
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NO Blowipg. Sole Agent. for 
i5:���8tlon. the U. S. and 

Perfect Alignment. Canada. 
. M. KIRCHBERGER & CO. 

liO Warren Street, New York. 
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no extra pressure. and our Pen.Carbon Let­
ter Book produce. a pertect copy. Can be used anywhere. 
fr� l�:ci���igr:o�esMe�\�t!t
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PEN-CARBON MANIFOLD CO., 
Dept.l, 14li-1'-9 Centre St., New York. 

easil., make them. 200 handsome ill us. rl1his gIeat book 
by mail, IOc., 3 for 25c. C. DEPUY. Pub .• Syracu.e, N. Y. 

The 
President 
Suspender 

]I ntW Button 
THE BEST THING YET! 

Is simple and durable, and can 
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Try 8 set and be convi.nced.. If 
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THE I .. & H. SUPPLY CO., 
So Commel"clal Avenue, 

Binghamton, N. Y. 

The onlY8uspender in. 
thf3 world that abso­
lutely confctms to ev­
ery bend of the body ... 
�:.�e;d

n
i: fh:{a

n
ct��� 

bines perfect ease, eOD­
venience and style-and 
metal parts will notrust 

Smoke consumer and steam generator, Bishop & 
Sm��'!'.;;·coo·ii;tiriii�"·fiirn.:c;,:·A:ii;;tier·er::::::tW1l1 OVERHEAT·-·E�D BOILERS-
Soap cake, L. S. Samuel.. .. . .. .. .. . . ... . . . . . .. . . ... . . 651,954 

$1 500 For Your 
, Estimate 

A novel competition on 
the Presidential vote 
open to all wearers of 
President Suspenders. 
Get in formation from 
dealer. Handsome book­
let sent free. Presi­
dent Suspenders sold 
everywhere,60 cents, or 
direct from us. 

C. A. EDGARTON 
MFG. CO., Soles, etc., machine for cutting boot.. or shue, 

Beauregard & Gooding....... . . ................ 652.159 
Span wire pole and system, J. Lanz . ............ ... 652.188 
Speed recorder, A. '1'. Hill .. . .. . ........ .. .......... 651.85H 
Spinning mule. J. D. Wbyte . .. .................... . 652,20:1 
Sprayer, D. B. Smith ................................. 651,938 
Stacker, attached .winging straw, M. F. Stadt· 

muller ... .... . . . .................................... 652.148 
Stamp, M. R. Dri.coll . . .. . ... .. .................... 652,095 
Steam .eparator, W. J. Baker .............. . . . ...... 652,070 
Steel. manufacture of open hearth, A.Monell .... 652,226 

in factories. workshOps, and on steamships 
are apt to suddenly bur.t unle •• carefully 
reRu18ted and watched. Our 

HOT WATER THERMOMETERS 
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of U.S. Navy and al.o in the Japane.e Navy. 
l!l11 .. tratea Bu!I<ltM1. No. 40 sent tree. 

HELlOS-UPTON CO., PEABODY, MASS. 
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• .  �.���.��.�.S�.���i::::: :::: : �i:gg� 
Stove. gas, W.J . Ranck ... .. . . . .. ........ ............ 652,0!2 Died You Ever Know 
Street cleaner. McCrory & Hinkson . . .. ............ 651.880 
�Wlt�h

i
.
C 
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y
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a
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K
R�n���'SWi't'Ch:" 

652.119 
Switches, frogs, etc .. spring box for. W. B. Cooke 652.088 
fl1acking tool, hand, T. Cow burn ............... ... . 652,167 
Talking machines, mtermittent feed for, L. P. 

Valiquet........ .... .. ........................... 651,005 
Tank heater, H. C. Barden . .. ..... ................. 652.151 
f}'anning bides, A. H. �chmidt ....... . .. . . .. ....... 651,935 
Telegraphic signal8-. reception and translation or 

retransmission of, A. Muirhead ................ 652,22H 
Telepbone toll apparatu., J. T. Belanger .......... 651,817 
Tbermometer. oven, G. J. Day ... . ... ........... .... 652,017 
Tbresber, pea or bean, W. H. Greer ............ .... 652,180 
Thre.hing machine, J. Fahrney ............. ....... 651,640 

(Continued on Pa{."'· 415/ 

that" GLACIER" I. a perfect SUBSTITUTE 
FOR STAINED GLASS' 'I'he co.ti. very little, 
and it is easy to apply to any window. Send us dimen­
sions and we will be pleased to submit an estimate and 
samples, G. QUAILE, 396 Broadway, New 
York. Sole Agent 1'or United State. and Canada. 

Box 222 Shirley, Mass. 

The Standard. 
��:a��

l
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er. No drip to soil lin� 
en. No f a l l i n g  olf. 
Nickel plated. Mailed 
on receipt of 25 cent •• 
Standal"d Stl'ainel" Co. 
Dept. K. 81 M a i d e n  
Lane, New York. 

Can You Crack 'Em' A book of 100 
Kt:�.:'.ti�� fJ'?'��"a�p •. 

R
'iib�'lii

n
si}W"i� 

CO .• 132 Z Na •• au Street, NEW YORK. 



CAN I BECOM�N ElECTR IC IAN . 
��(II�t�i{��t(I��e�!ltl�I�:'t'yl��l�ll at a cost within the reacll of anyone. No  matter where you Jive. i t  you can read and write, we guarantee to teach you thC'rvugb­Jy. Our Institute is endorsed by 'l'honlRS 
A.. Edison, and other lJl'o�inellt men of the country. \Ve teacll also lUecbanical 
��.�l!!�t��·AI:b i��fT�i�!�i�!!�l�{li:�'��I�f� 
l;i�i

l
:�ri�i�:g��';�!:::(i»(�I:�:�:·n�I!c��'�: 

(�al (101lI'!OIC, ElelllClIta1�Y �lIathellla· 
tic!Ol� etc . . by maTI. IV1"ite. JOI" C'atalog/le. 

Tile F.lect:rical Euzinccr Institute of COl']'e-
sJ)ondcllce , ...... id�""1I:. f'I1..T .. �_� �;-� �_ [n"trnction. 

� ... � ., 'lYI.- wdj4t -'" m� 
� 'II. cf 1"7'4J"""'U.J,;"c-r; � . ........ <Ii ... ;"&. _ Dept A, 
. �f .. or.:,_f •••• = ______ 240 West 23d St., �_o.c.._.:.-. New York. 

L AWpTo!S��I�!ct��cu�m�!i� Law Courses. Guarantees best in­structionever prepared. Indorsed by stude"ntsand attorneys everywhere. Easy terms. Begin now. 
NATlO N4L CORRESPONDENCE SCHOOL OF LAW. 31l North Pa. St , Indianapolis,  I n d .  

The Smith Premier Typewriter Co. 
Syracuse, N .  Y. ,  U .  S .  A. 

Cb� (y��writ�r Excbang� 
1>1l Barclay SI.. NEW YORK 
1 2 4 La S a l l e  S t . ,  C H I CA G O  

3 8  Bromfield S I . .  BOSTON 
8 1 7  Wyandoite St. .  

KANSAS CITY, MO. 
2 0 9  North 9th S I .  

ST.  L O U I S ,  M O .  
432 Diamond S t "  

PITTSBURGH,  PA. 
3 West Balt im ore St . .  

BALT I M O R E ,  M D .  
5 36 California St. ,  

SAN FRANCISCO, CAL We will save you from 10 to 50% OIl '1'ypewriters of a H makes. Semrl far Catalogue. 

'YHY doesn'tJone�get down to business methods and buy an A�I.BIUCAN TYPE­
W H I TER for $10? Does be think I am running a puzzle department? 

THE AMERICAN 
$ 10 TY PEWRITER 

PREMO� 
�CAMER.AS 

Combine compactness with 
Iigidity, and are made of 
best materials in every part. 
'l'he Lens and Shutter are 
specialJy designed. 'rhey 
can be secured on no other 
camera. 
Price S 1 0 . 0 0  and upwards 

• 

Threshing machine. J. B. Pedrick . . . . . . . . . . . . . . . . . .  652,13\J Ticket holder. theater and transportation, G. Hauser . . . .. . . .. . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . .. . . .  652.107 Tie fastener and expander. Krug-er & Crane .. . . . .  1)51.867 Tile framIng. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6�1.94:) Tile. gutter. W. LudowicI. . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5V:l73 :l:Jme recorder.,work;man's. C. A. 'Vidmer . . . . . . . . .  t!{ll.��O l Ire deflater, C. A. Culp . . . . . . . . . . . . . . . . . . . . . . . . . . .  tJo2,232 'l'ire tigbtener. 8. A. Haseltine . . . . . . . . . . . . . . . . . . . . . .  65l.855 Tire tig-htening tool, rubber. C. \Vaecllter. Jr . . . . .  iiW.O
.
5!1 'l'ire. vehicle. H. H. Gerhardt . . . . . . . . . . . . . . . . . . . . . . .  {i;j2.li!llJ Tire, wheel. P. Weinholt. . . . . . . . . . . . . . . . . . . . . . . . . . .  ();j2.0li4 Tobacco stemming- macnine. Schoolfield &. Guer-rant. . . . . . . . . . . . .. . . . . .. . . . .. . . . .. . . . .. .. . . . . . . . . . . .  052.008 'J.1obacco stemming macninery. ::3chooltl,eld & Guerrant. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  /152.009 Toe clip. J. M. '"Voodworth . . . . . . . . . . . . . . . . . . . . . . . . . 651,9V) ']�ongs. B. 1. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652.010 Tool holder. W. J. Cunuiwlham . . . . . . . . . . . . . . . . . . . .  652.015 Tooth. art ificial, Shields & Jernigan . . . . . . . . . . . . . . .  6b2.047 Toy. 1 •. Berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  602,073 '!'ransformer. S. 1£. Johannesen . . . . . . . . . . . . .  , . . . . . . .  ti52,027 'l'rap. See Hog- trap. Trephine, A. De Vilbiss . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.921 

r.���:b: Gs�\{::[��'iiig' ii-oug-·ll : · · · · · · · · · · · · · · · · · · · ·  tk�2.am 
l'ube. See Cycle seat tube. Mucilage tube. Tube clamp. J. G. Montgomery . . . . . . . . . . . . . . . . . . . . .  ti52.l32 

�},';VJ�:.�����rH.JG�al���n�.I:: : : : : : : : : : : : : : : : : : : : : : : : : . M��§g¥ 1�ypewriter erasure shield. S. G. Shermer ... . . . . . . .  651.894 Typewriting- machine. G. R. Webb . . . . . . . . . . . . . . . . .  652.0ti;; Uncoupling apparatus. C. A. 'rower . . . . . . . . . . . . . . . .  li52,20) Upholstery. 1£. G. Newman . . . . . . . . . . . . . . . . . . . . . . . . .  651,�28 Urinal, C. L. Naumann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti52.037 Valve, balanced. H. Lentz . • . . . . .  " . . . . . . . . . . . . . . . . . . .  652,02\j Valve, check. 'l�. J. Codd .. . . . . . . . . . . . . . . . . . . . . . . . . . .  6,)1,1164 Valve ,Ilear, steam engine. J. B. Kelly . . . . . . . . . . . . . .  651.8t� Valve mechanism fyr automatic water heaters, J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,024 Valve. pressure re,llulatin,ll. E. A. Marsh . . . . .  _ . . . .  ti51,927 Valve regulating mechanism for eng-ines, J. B. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,228 Valve. renewc�ble seat. �;. H. Luuken . . . . . . . . . . . . .. ti52.000 Valve. steam cylinder drain. H. W. McCombs. 
651.878. t>5t.879 

����sb������ n����:$���lk M .. �����t.�.:. : :  .. .. .. .. .... .... �ii�·
,��� Vehicle 8pril lg- wheel, G. B. Fletcher . . . . . . . . . . . . . . . ti52.23ti Vehicles. adjusCable toe or foot rail for, G. White . . . . .. . . .. . . .. . . .. . . .  , . . . . . . . . . . . . . . . . . . . . .  ti52,066 VelOCipede driving- mechanism. A. It\ W. J. Von Wedel... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :" . . . .  651.941 Vessel. freig-ht. A. \Vallace. Jr. . . . . . . . . . . . . . . . . . . . . .  652.0il Vise. multiple. Ii:. Q. Olson . . . . . . . . . . . . . . . . . . . . . . . . .  651 .929 VotIng machine. L. \V. Luellen . . , . . . . . . . . . . . . . . • . .  651,874 Wagon and surf boat. comlJined beach, J. A. HowelL . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  . . . . . .  652.184 Washboard, A. W. Bischuff' . . . . . . . . . . . . . . . . . . . . . .  651.818 '\Vasher. ::-;ee Bottle washer. Water clarHying apparatus, 'V. M. Deutsch . . . . . .  H51.S;)5 Water elevator or irrigating apparatus, H. H.oom 652,lt{ ,\Vater heater. H. �'. Gabel. . . . . . . . . . . . . . . . . . . . . . . . . .  ti62,176 Water, purifyulg. C. L. Deutsch . . . . . . . . . . . . . . . . . . . .  Ho1.S;)4-,iVater purifying apparatus. '1'. R. Wingrove . . . . . .  t>.-j2.155 Water tight bag. flexible. C. '1'. Bradshaw . . . . .. . . .  651.81� Hl"atering trough. J. J. ::\lcCarthy . . . . . . . . . . . . . . . . . . .  651.877 ,Veb feeding- device. H. H. Jacobus._ . . . . . . . . . . . . . .  t>52.114 ",reeder. lawll. A. Bursull . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti;}2.077 \Vei�him! macbllle. K \Y. Collms . . . . . . . . . . . . . . . . .  6;')2.087 Well drillIng- machine. hand, G. D. Loomis . . . . . . . .  ti52,UU4 Wheel. See �-'ifth wheel. Metal wheel. Vehicle 

\Vh�M�i1ie:�r��e fastener. C. L. Cambern . . . . . . .. Ci51.824 Window. J. A. Knisely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti52,120 '\Vindow casement and casement frame. J. 'V. Mosely .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,-)2.216 'Vire �tretcher, li'. M. Russell.. . . . . . . . . . . . . . . . . . . . . .  {)i)1.8�JO "'ire stretcher and reel carrier, C. Stoolfire .. . . . . .  f��l,b!J7 '�l"ireworking- toul. C. Stoolfire . . . . . . . . . . . . . . . . . . . . .  651.8H6 Woud. producing- artitlcml .  A. Skrobanek . . . . . . .  ti52.144 'Vriting apparatus, multiplex, C. '1'schinke1. . . . . . .  ti:>1.003 

DESIGXS. 
Aug-er. post hole .J .  Mann . . . . . . . . . . . . . . . . . . . . . . . . . .  32.852 Badge. IJ. C. �'auss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.�45 Bath tub. �'. A. Wells . . . . . . . . . . . . . . . . . . . . . . . . .  32.858. 32,h5�1 

8:1·t�i. Sj����t�LrM�I�;I�fi�:��:�� : : : : . : . : : :  :32:864 'to ��:��� Curt,ain or shade bracket. S. G. Wilkerson .. . . .  � . . . .  32.851 l£wer or jug. D. F. Haynes .. . . . . . . . . . . . . . . . . . . . . .  ' . .. . .  H2.848 Fork blade. fodder. R. 'reegardiu . . . . . . . . . . . . . . . . . . . . B:l,8.�{ Handle bar post, K H. Weed . . . . . . . . . . . . . . . . . . . . . . . . .  o:l.856 Krufe. orang-e. A. H.. Casselman .. . . . . . . . . . . . . . . . . . . .  32.S40 Lamp bracket member, lt�. M. Rosenbluth . . . . . . . . .  _ ;-{2.850 I.avatory ba�e. ,"V. C. Peet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.S[)7 llusical in�trument body. H. }l·aber . . . . . . . . . . . . . . . . .  32,849 Plate. S. G. lteyllolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. " .  32.847 Sewing machine frame, R. Pierpont . . . . . . . . . . . . . . .  H2.SHU Spade or shovel, P. P. McClintock . . . . . . . . . . . . . . . . . a2,8,�4 Spool stand. C. A. Poinsett . . . . . . . . . . . . . . . . . . . . . . . . . .  ;-{2.S62 Table or stand. center, J. Benesh .. . . . . . . . . . . . . . . . . . .  H2.80l Tire valve cap, G. H. F. Schrader . . . . . . . . . . . . . . . . . . . .  ;;2,855 

TRADE MARKS. 
Abrasive stones and articles. Norton I£mery Wheel Com pany... . . ..  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.807 Boots and shoes. S. C. Lauber . . . . . . . . . . . . . . . . . . . . . . .  34,793 Roots. shoes, and slippers. women's, misses', and chidren's, Faunce &; Spinney . . . . . . . . . . . . . . . . . . . . .  34.795 Braces. trusses, and bandages. Natural Body Brace Company .. . . . . . . . . . . . . . . .  _ . . . . . . . . .  . . . . . . . . . . . . . .  34.79ti Chocolate bonbons. H. D. Fo�� & Company . . . . . . . .  a4.79� Clothing-, certain named articles of. Hammond & .  ...( ') 
Gin?�'�g.aNrciio·las", :: ::: .- ,-:::_.:: :::: :: :::::::: : .' .' .': .' .' ltt:8d.· Lamp chimneys. lfriedlaender & OJiven . . . . . . . . . . . .  :)4,800 :Vlachine�·y. tools. and supplies, certain named, Miller. Du Brul &. Peters Manufacturing Cum-pany. . .  . . . . . . . . .  . .  . . . . . . . .  . . . . . . . . .  . . . . . .  " .. " . . . .  :14.804 Hegistering- machines. A. �'. Bardwel1 . . . . . . . . . . . . . .  34-.005 Salve, healin.l!, Hess & Son . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.1t17 Scientific and philosophical apparatus. certain named. 'r. A. Edison . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  34,806 Sewing- machines. stands. and attachments. Na-tional Sewing- Machine Company . . . . . . . . . . . . . . . .  �.803 Shoes. J. G. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,794 Soaps and soap powders. '�l"hite & Bagley Com-pany . . . . .  " . " "  . . . . .  " "  . . . . . . . . .  " . "  . . . . . . . . " .  34.798 'J'orpedoes. L. J. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,808 'Wood finish, Cleveiand Varnish Company . . . . . . . . .  34,802 

LA BELS. 
.. Aqua Lithia." for a beverage. Artesian Manu-facturing nnd Bottling Company . . . . . . . . . . . . . . . . . 7.657 . . Caracus Coffee," for coffee, Dayton-Spice Mi1Is COlnpany . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . .  . . .  . . . . . . . .  7,651 .. Dr. Pepper'fol. Phos-�'errates." for a beverage. Art.esian Manufacturing and Bottling- Com-pany.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,656 
•• Edison Records." for phonog-raph records, Na­tlOnal Phonog-raph Company. . . . . . . . . . . . . . . . . . . . .  7,648 . . Genuine }f;di�ul1 Hecord." for phonog-raph rec-ords. National Phonog-raph Company . . . . . . . . . .  7.649 . . Hahn's Sure ('ure for Hog- and Poultry Cholera." for a medicine, �1. Hann. . . . . . .  . .  .. . . . . . . . . . . .  7.659 , J ersey Baking Powder." for baking- powder. Day-ton Spice Mills Company . . . . . .  . .  . . . . . . . . . . . . . . . .  7,G53 .. Jersey Roasted Coffee." for roasted coffee. Day-ton Spice Mills Company . . . . . . . . . . . . . . . . . . . . . . . . .  7.650 .. Kopp's Dead Shot," for an insect.icide. .J. D. Kopp . . . . .  " . . .  " . . . . . .  " . "  . . .  " . . . . . . . . . . . . . . . . . . . .  7.658 
.• La FUma Que Agrada," for cigars. American Label Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.654 ., Lehigh UniVel'fol.ity Special Blend 'Vhisky." for whisky. L. l\-IcCormick . . . . .  _ . . . . . . . . . . . . . . . . . . . . .  7,655 .. Old Virginia Baking Powder." for baking pow-del'. Dayton Spice Mills Company . . . . . . . . . . . . . . . .  7,652 .. ··Old Wyandotte's Hemedy," for a medicine. C. C. Sykes. " . . .  " "  . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  7.001 " Vitone," for a medicine. E. S. Burnham . . . . . . . . .  7,660 

PRIx rs. 
" Congress Playing Cards," for playing cards. United States Playing- Card Company . . . . . . . . . . .  238 

SAVAGE Hammerless Magazine Rifle 
S M O KELESS 

Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 

50 Y E A R S '  
E X P E R I E N C E  

AnY( J l le selldin� a ::-!i:etch nlld description may quickly ascertain our opinion free whether an mvention IS prubably patentable. Communica­tions stricti", contldential. Handbook on Patents sent free. Cildest ag-ency for securin)? patents. Patents taken throug-h )lUllll ..\: Co. receive 
slJecial notice. without charg-e. in the 

Sci�ntific Jlm�rican. 
A handsorr;tely illustrated weeldy. I.an.cest cir. culatlOn ot any scientitic journal. Terms. $8 a year : tour months. $1. Sold by all newsdealers. 
MUNN  & CO . 3 6 1  Broadw�i , N ew York 

Branch Office. 6'25 F St .. Washington. D. C. 

llIEDIU;lI.SIZED A U'I'O;lIA'I' I C  or similar machinery built to order. Our faCIlities and experience in this line are exceptionally advantageous. We invite COrrel:'>I)()lIdence from invPlItnrs of mechani­
en) deV iceI:'>. 0'[1'1'. :\lEHG-EN'l'HALER, COllPANY, Incorpurated, BaltImore, Md. 

The most reliable and safest rifle ever 
manufactured. Shoots six different cart­

ridges adapted for large and small game. 
nr nrrite. 101" DescrilJt'ive (,fatalof!l.l>6 A. 

SAVAC E A R M S  CO • 

UTICA, N EW YO R K ,  U. S. A. 

P R O POSALS.  
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I N V E N T I O N S  P E R F E CT E D. 
Accurate Model  and Tool  Work. Write f o r  Circular. 

PAR S E L L  & WEED. 1 2 9 · 1 3 1  West 3 1 st SI. .  New York. $75 Month and Expenses; DO experience needed; position permanent; self-seller, 
PEASE MFG. Co., Stat'n l?,Ctncinnatl. o. 

ExpErienced Draug-ht'man wanted I)n M i l l  Machinery and :\Iachine Tools. Permanent employment assured to rapid and accurate draug-htsman. Bethlehem Steel l'o., South bethlehem, Penn. 

pre You GOing to Build a Borne �, .-
Tbo�e intending to build will find the very best practical sug­

gestions and examples of Modern Architecture in the handsomest 
Architectural 'Magazine ever published, 

" The Scientific American 
Building Edition." 

Each number i s  illu�trated witl1 a C(,lo1'ed plate andnumerous 
handsome eng-ravings ma(le direct from IJlwtO!1l'OlJhs of buildfnas, 

together witll interior view�, floor plans, description, cost. location, 
owners' and architects' names and addreHses. 'l'he illustrations 
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schools, public buildings, stables. carriag-e houses, etc. 
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series of the latest and best examples from which to make selections. thus saving time and money. 
P U B LISHED MONTH·LV. S U BSCR I PTIONS, $ 2 . 50 A Y E A R .  SINGLE COPI ES. 25 C E N TS. 
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AGENCIEe "V ANTED F O [t ENHLAND. A firm of Importers and Exporters (also Government Contractors) are open to handle American .l1anufacturBs of every description as :solp European Selling Agents. Manufacturers desirous of being rppresented in the Unit�d Kingdom, or opening up a branch, will kindly mail lists, samples, etc .• giving fun particulars (to save needless correspondenee) of prices, etc., and say what they are prepared to do to pu�h bu.."!ine8�. F. \V1Nl1 l:!;It-
��I::;S �nl(lien���lit�ferclt�1�lf�rgsch�r�,�I��11�R6!;�� London, \OV. C .. En�land. N. B.-Correspondents wlll much oblige by seeing- that all letters, lists,etc., lllail­ed, have sufficient (Jostage prepaid. 

O N E  0 E N T ��I�tri�:3�1 t� J!o:lW b�Il�� you a "Hern" Safety Razor outfit fot your trial. Keep the outfit 10 days. and if you are not satisfied return it. Please forward references trom re3ponstble parties. 
The G e m  Cut lery C o ., 35 Reade St. ,  N. Y .  
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118 Adams St.. CHICAGO • 
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J A S .  L E F F E L & C O .  
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MODELS & E X P E R I M E N T A L  W O R K .  Inventions develuped. Special Machinery. 
E. V, BAILLARD, Fox Bldg . ,  Fran k l i n  Square, New York. 
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I nstruments 

MANUFACTURED BY 
w. &. D. 1lIOGEY. Bayonne City, N. J. 
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P H OTOCRAPHY AT W I D E  R A N C E  __ _ 
You can take in the full length and breadth of Nature's beauty. marine or landscape, city or country, at almost any desired elevation, and by the simple turniIUl of a button, if you use the 

fit. A L - V I S T A � �  C A M E R A .  
" Duplex Bonne Femme." for window drapery. Cohen Brothers & Company" " . .  " . "  . . . .  " . . . . . . .  2'39 L O N G A N D  SHORT DETA C H A B L E  HANDLE. 

FI TTE)) "VITH U'SIVER­

eAL TRIPOD SOCI"ET. 
A pri llte(1 copy of the specification and drawing of any patent in the foreg-oing list. or auy patent in print issued since lS6:�. will be fUrnished from this office for 
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