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Durable—Easily Applied.
‘This roofing is manutactured
from natural Trinidad asphalt
materialg, and will not dry up
and become brittle under ex-
posure to the weatber as coal-
<ar rootings do. end
free sample of roof 12 years old
with circular ana price list to
WARREN CHEMICAL
& MEG. CO..
S5 Fulton st eet,
W \ ork. U. 8

Buy Telephones]

THAT ARE GOOD--NOT ** CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-
tee and instruments are both good.

[ Dumz&m

WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Cjintan St. Chicago.

Largest Manufacturers nf Telephones
excluswely in the United States,

TELEPHONES

for Long or Short Distance Use. Also
Interior or Warehouse Telephones,
Sent on trial to responslble parties.
Sold thousands during the last
two years, everyone a success.
§F~ Send for Circwlar and Testimonials.

I Julius Andrae & Sons Co.,
MILWAUKEE, WIS.

50 VEARS®
EXPERIENCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending asketch and description may
quickly ascertain, free, whether an invention is
prcbably patentable. Communications strictly
confldential. Oldest agency forsecuring patenta
in America. We have a Washington office.

Patents taken through Munn & Co receive
special notice in the

SCIENTIFIC AMERICAN,

beautifully illustrated, largest circulation of
any scientific journal, weekly, terms $3.00 & ar,
$1.50 8six months. ﬁpeclmen copies and L
BOomE ON PATENTS sent free Address

MUNN & CO

361 Broadway. New 'g'm-k.

ImprOVvED WASHBURNE’S PATENT
COLLAR FASTENER ANo BACHELOR'S BUTTON.

ti vy

A Collar Fastener that is
better than button or stud. §
Saves wear and tear on but- 3
' tonboles. Eagily applied.
: _The Bachelor’s Button is

the handiest thing ever in- J
' vented. Saves sewing. Can §
" be adjusted instantly when
‘ needed. Easily detachable

from garments. Samples of
either, b¥ mail, for 10 cents.
E Itiues, cata.logue Sfree.
AMERICAN RIN CO., Dept. S. Waterbury, Conn.

The Berkefeld House Filter.

The only Filter Removing Typhoidand Cholera
Bacilli. Tested and indorsed by many
leading_authorities in Europe and Am-
erica. Itgives a continuous flow of fll-.
tered water, absolutely free from germs.
It is easily cleaned, as all impurities re-
main on the surface of the filtering
cylinder. Cylinders can be sterilized by
boiling in water for one hour. Send for .
circularsand prices to the llerlmfeld

d Filter Co., 4 Cedar St.. New York.
See qux. Article in Sctenuﬁc American, June 23, 1894,

THE NEW HRINTOL COLNTER

-$1’STI]HM’:[ BATTERY-Sf

Reg)s&ers an accurate account of work done on print- !

ing presses, grain tallies, weighing, measuring and
other automatic machines. Counts up to 1,000000 and
repeats automatically. Simple, accurate, durable. Spe-
cial counters to order. Se or circular,

5 Je ROOT. Bristol, Conn,, U. %, A,

ROSE POLYTECHNIC INSTITUTE :

A College of Foginocering.
Civil Engineeeing, Chemical conrses. \-\dl enriuwv .
Extensive shaps.  Moderoly equippe] Taborglofies in
ull Dhepts, 'kxpr"nor\a low,  L3th vear.
address O L2 FI‘E: I’I‘i"h(li‘I]I Terre Hauf.(- Ind

SMALL ELECTRIC MOTORS

for all purposes, FAN, Motor outﬂt with 6
inch fan and 2 bat, terles, $4. ROUGH Cast-
ings, complete, $1 per set. Cat logue
B Free. . TWRNQWIST, 216 South Clark
==t Street, Chicago, Ill.

Mechanicnl, Eleotrie

A Thoroughly Expericnced Mechanical Engineer {Po-

Jytecvnickum Murick) desires 10 obtaie pogitton. Epe-
Tties, deatgning and drawing of steam. pas air, and
iee ulneq gllughr\af reterenees At dlapoanl. M. BUR-
GER, 14 Enst 84th Street, New York City.
1% ENGINE CASTINGS |!
and GAS

both Stationary and Marine. Dynamo
and motor |arts and complete Machines,
Electrical Hupplizs, Telephones.

%" Send stamp for catalog.

o MIANUS ELEC. CO., Mianus, Conn.
BALL BEARING AXLES AND RUB-

ber l'ires.—A paper read before the Carriage Builders’
Navional Convention, Philadelphia. October, 1894, show-
ing the advantace to be derived from the use ot ball
bearings and pneumatic tires in road vehicles. Con-
tammed 1n SCIENTIFIC AMERICAN SUPPLEMENT. No.

92, Pricel0cents. 'l'0 behad at this office and from

:;’l\ ﬂ'e'wsdealers
Static Machines, Eoils,
Cubes and ‘ﬂueroscopes

2" Send for catalogue A.

For catalogue

Hinge, spring, G. Hochstrasser
Hitching weight, W. D

Hoisting machine, H. Bolthoﬂ‘
Hoof shears, A. H. Kohl,
Hm')]k See kishing heok. Garment hook. Snap

4 DROP FOﬂGlNGS Hingeant g oapput, . 1. Dizon
A% WYNAN:GORDON |

Horn, campninn W.F.Wootten.......ceeeeeeeennnn 582,890
Hose and nozzle coupling, springless, G. A.
;N o T 123 0 o B RN 582,611
w ORCESTER MASS Hose bridge, car rail, Mihm & Himber..
I&o;)e cogmeictslnlg{ toﬁ] G. M. '}.‘tli]ompson 31252
ub, wheel, eavenworth.................... X
[4 B B RAD LEY t T REET. Hydrocarbon burner, ‘W. R. Jeavons (reissue).. 11,601

nkstand, L. Ha,
nkstand, W. C.
Insole, J. E. McWilliam
Insulating fish plate, K. T. Fearey
Joint. See &ovepipe joint.
Kitchen cabinet, P. Schneider.........c............
Knitting machmes, appamtus for operating belt

MODEL WORR

. hifters for stepping, Ostrander......... 7

e are prepared to assist the trade and inventors in Kn,_’;’bmce.{“w ﬁp ngSst.rn.nder . 5.‘)2};22'%'1(7i
solving mechanical problems, also manvfac- Labeling machme, can, L. T. Cornell.. 98
taring models and stock. fadder orebard, ff Bowien. ... e

- Lamp, electric arc, J A Mosher 582'.665
CENTURY MACHINE COMPANY, o e orriss.. 52,729
3765 Wesat Broadway, New York. lﬂ"ti’rrl G L. Wil 582,838
Tt rh, 4. Robeets... 582,690

Complete outfit of modern machiuery and tools.

Lisul m,r softemng apparal . 582,774

lifter. See Pot lifter. .
Light. See Headllght Searchlight.
Ll.ghtmg attachment, Gudmunsen & Gaddie...... 582,735
You W ant tO I e arn oo See Alarm lock." Bag lock. - Electrio 100k _
nob lock :

k, W. H. Hoffmann
all about mechanics—about tools and thelr Lok RN Momteer
| Locomotive cab seat, Rando

many uses? Thenread ‘A BOOK OF TOOLS™! Lozmmz apparatus, Gvg Fouts..

Loom shew]dxtng mecclmmsv%] %‘; ]g‘ "Hu
00m warp stop motion, raper
A BOOK OF TOOLS is the most P roa) is
complete catalogue ever issued. 55

Machine for making constructive par
B&gea and over 2,000 illustrations.

Krummel.,
rices are given.

{) road, A. B. Upha
Mat¢h box and cumr

A copy of this book sent, postpaid, Vorel.. 582,108
to any address on receipt of 25 cents Match safe &
\n stamps. Match safe, But 582,775

Mensurmg attachment .
Austin .
Measuring vessel, registering, J. B. Engstrom.... 582,62
Memorandum holder. Chenoweth & Rogers....... 082,719
Metal wheel, F. Mester...........ccooviiennnnnnnnns 582,568

Meter. See Current meter. Gas meter.
Meter toll npﬁa.ratus. F. M. Archer..
Milk can, F. McCart;

Mould for rehefornumentatlon ‘W. H. Henay....
Moulding device, mechanical, E. Millett 582,869
Mop or scrubbing brush, reversibie, J. V Gn.rrett .‘)826%7
Mop wringer, M. Best et al 975
Mortar mounting, W.H. Morgan..
Motor. See Tidal motor. Water motor.
MufHe furnace, A. M. Bea
Musical instrument, P. Lochmann
Qil substitute, W. J Reynolds
Ore concentrating and milling machine, J. Me-

CHAS. A. STRELINGER & CO.

Address Box 121, Adv. Dept. DETROIT, MICH.

‘WE NEVER HAVE

etenciled an order of galvanized iron false ° ) QTR T HobbeT 5{3% ,363
to its gauge. Such orders go to cheap Oven. ggﬁf:‘s'eﬁcggfgggg‘fﬂ‘fv H. E. Hobbs.... 38271
makecre, generally, of courge. Padlock, E. T. Fraim........... 582,

Padlock, permutation, R. King..

Apollo Iron and Steel Company, Paper board machine for makmg. 0. E. Gron-
Pittsburgh, Pa. o 1 ) N
Paper holder and cutter, D. F'. Walke
Paper making machine. G. S. Witham. .
Paper registering machine, T. C. Dexter.

Paper scormg apparatus, Robinson & Chamber-

BLISHED 1850

CF. MACHINE WORK

B0t DEFIANCE.ONIQ.US.

"\LANUFA%LURERS oF SP"E'IN' Piano wrist guideand foot guard, L.

Pianos, attachable pedal for combina:
. Hosley

Pig holde
Pill machme . P.J. Noy
Pipe coupling, automati
Pipes. expansion joint for ‘steam or other,

ings & Collins.

Piston, E. F. Peac
Platform. See Adjusl
Plow and seeder, combination, J. M. M 582,870
Pneumatic dispatch tube afstem A. W Pearsau 582,829
Pole coupling, vehicle,C. ¥l. Anderson............ 582,803
Pole safety and anurattler. combined, V. Hart-

FOLE.N
HANDLE a. BARREL-HGOP FACTORIES]

LARGEST LINE 1% THE WORLD
R LY  ATISFACTION GUARANTEED.

Polishing compound, H. L.. Haas.....
Polisbing substance, C. F. F. Bratach
Pot attachment, J. a cow.
Pot lifter, C. E. Cnmpbell
Press. See Baling press. Prmtmg press,
. Preas boardq, tailor’s, I. F. Rutz.
Printing machine, J. L. Firm..

SEND $1 FOR SAMPLE CELL.
THE WILLARD ELECTRIC & BATTERY CO.
_____ CLEVELAND OHIO.

B Printing machine, M. Vierengel. 3
; 3: N l c K E L Printing machine, rotary, C. A. Pinkham.......... 582,
= Printing machine tympan mechanism, L. C.
23 EIectro-Platmg CrOWell... .o eiirierieienneiannneeeann 582
] o . | Printing plate, B. F. Curtis..
as Juwras and Maters.  Primting press, hand cylmder, J L Le
2% _THE I;mjeclt{ile. watCM S Davidson

P -y ropulsion, boat, M. AVIASON. . ....iennnnnnn
i -'tanson & VanWinkle Pul eyd go]y)vierl transmitting fncuon clutch, Dim-

= : - on a
0 Newnrvk, NoJ. Pump attachment, W. S Larsot .
N 36 Liberty St., N. Y. Pum% retary, Schneible & Fitch.,
] &37 s Canaj St., Put{) ksheara and cutoff, combined, B. Brond- 82,618
e

cago Puzzle, D. J. Berth.. 2894

Puzzle, J. H. McCarvilie.
Rack. See Towel rack.
Rail bond, F. H. Daniels
Rail bond, electric, G. H. Scott.
Rail, separable, ‘W. H. Dotter..
Railway crossing, W. D. Roeder. ...
ngvn. tie bering and trimming m.
Recorder. See Time recorder.
Reflecting device, J. P. Dromgoole.
Reflector, adjustable window, C.

THE TIN PLATE INDUSTRY IN THE
DUnited States.—An interesting paper. showing the ex-
traordinary development of the tin plate industry in
this country, and tbe serious competition into which it
i8 now entering with the British industry. With 18 illus-
trations. Contuained in SCIENTIFIC AMERICAN SU PPLE-
MENT, Nos. 1019, 1020, 1021. 1022 and 1023.
Price 10 cents each, or 50 cents for the series. To be had
at this office und trom all newsdealers.

.5@2849

582723
. 582,879

.. 582,915

1] }{efnﬁ erater water coeler 582,857
H S F R / Rein holder, B. E. Mead 1867 -
_ Riveting machine, T. J. 582,839

Put it out yourself, quwkly, eﬂectlvely Riveting machines, antomatic feed
by using the . .

R c’£emler ........... 582,704
Stempel FIRE Extinguisher. O ok T
Simple, [-ertaln quick, powerful, economical. + Rollin machme tube, W. 8.7

Roof flange, Perkins & Smith -
Ropei. devlce for adjusting and holdmg, C. Van

Roundabout ‘W. E. Meissner.

Best and moest dnrabir on the market. Tested
to 300 Ibs. and fully warranted. Adopted and
indorsed by leading manufacturers,

n% ustrated circuiars free.

H. . REXS ETT. 2“5‘ {)ﬁﬁne{ie&m% ;—I&nsorlll 582,641
N : . a eal, e agell.... . X
1215 Filbert =t.. Philaidelivhia, Ua. Sealing device, bottle, W. Painter.. 582,762
Search light, electric, S. W. Rushmore 2,694
l P R l N Make money print- Seeds, machine for treating, Nilsson & Therms-
rllg for others Our UB .. v eeivensasesenes sore siensnsnsnsnnnse sennens 582,873
M Y $18 Press prints a Sepamtor See Grnm separator.
|new_spaper. Type Separator, A. V. Abbott............coivvuniuniaan 582,892
O w N setting easy, printed Sewing machine, double chain stitch, A. Rontke.
gul(-)s.L lSend stamp w. Mii(f‘u 582,612
or catalogue, press- and eye holder, nr
Cards, _circu-les and sfpplles. to Sewft?glf’.n.‘.c.lf'.r.li.h.??} ....... T e T 582,994
> fars, with $5 |the factory, Sewing tnachine looper operating mechanism,
Press and save| KELSEY & 20. BOUtON & VAIIUM . eeevireiuersrnssrasstszasaran 582,716
money. Merider, Conn Sewing machine presser foot, Smith & Shatford.. 582,701
Sewing mafchmes x:\';tomdac%‘c {;esﬁer f.ot hrtmg 5820 |
ice for wax threa errick .
ACETYLENE GAS AND CARBIDE OF Shado fiagure, B F Haptsborn T 38230
Calcium.—All about the new illuminant, its quulities, | Shears.  See Hoof shears.
chemistry, pressure of liquefaction, it probable future, | Sheet metal cleaning machme C. C. Roverts...... 582.952

experiments pertormed with it. A most valuable series | Shuttle box, J. A. Clau

582,981
2.909

of articies, siving n complete form the particulars of | Skate, J. Forbes
this subject. Apparatus ror making the gas. Cnnuu‘ned Skirt, shirt waist and belt supporting atmchmem
SCIENTIFIC CAN SUPPLEMENT. Nos. 99 combined, M. B. Hammond

m AMERI

1004, ]007. 1Il]-, 1014, 1013, 1016. 1022,
035 and 103N, I'he most recent apparatus of sim- |

ple and more eluborme type described and illustrated '

in special acetylene Supplement No. 1037. Price 10

Sleigh,J.G. Fritz........... ....
Snap hook R.C. Eldrldge
Soap cup or holder, J. Riehi.
Soaring machine, O. Chnnut

582,697 ,

PROPOSALS.

NEW EAST RIVER BRIDGE, |} New York,
COMMISSIONERS’' OFFICE, May 13, 1897.
Proposals will be received by the Commlssloners

of the New East River Bridge at their office, at

No. 49 Chambers street,New York City,at 2 o *clock

in the afternoon of Wednesday, June 9, 1897, en-

dorsed ‘‘Proposal for Construction of Foundations
of Brooklyn Tower of new East River Bridge,’" for
furnishing the materials for and constructing the
foundationa of the Brooklyn tower of the New

East River,Bridge, at or near the foot of South

Sixth street,‘ln the Clty of Brooklyn, in accordance

with the proposed form of contract and the plans

and specifications therefor. All bids shall be in-

closed In sealed envelopes, addressed to . D.

Baird, President of the Board of Commissioners of

the New East River Bridge, and presented to him

on that day and at that hour at said office, and
such bids will be opened In public meeting by the

Commissioners on that day at 2 o’clock.

Copies of the specifications and the general draw-
ings of the work, with the proposed form of bid
and contract, may be seen and further informa-
tion will be given at the office of the Chief Engi-
neer, No. 84 Broadway, Brooklyn.

Proposals will be made upon a form provided
therefor, and only those proposals will be consid-
ered which are complete, in proper form, comply
with the requirements herein stated, and are of-
fered by parties of known reputation, experience
and responsibility.

'h bidder will be required to deposit, with his

proposal, in the office of the Commissioners, a cer-

tified check for $5.000, payable to the order of

Richard Deeves. as Treasurer of the New East

Rlver Bridge Commissioners, as security for the

execution by him of the contract i{f his bid {8 ac-

cepted.

The contractor wm be required to glve a bond
iIn the penal sum of %00 in the form an-
nexed to the proposed torm of contract, with two
approved sureties or an approved Surety Com-
pany, conditioned for the prompt and faithful per-
formance of the contract, and its covenants and
the work thereunder.

The Commissioners reserve the right to reject
any and all of the proposals offered. and to accept
any propcesal offered.

ANDREW D. BAIRD, President,

F. B. THURBER. Secretary.

20 Shorthand by Mail

’ lesson Free.

| |CE MACHINES, Corliss Engines. Brew l-l_-.

| Omce
2

Thoroughly taught by re-

porters. Catalogue and first

Potts Shorthand Co)lege, Wlllmmsport Pa.
GUARAN

ECREC! g
hmur o L classes O W(/l‘
T., 181 Madison St., CHICAGU

and Bottlevs’ NMachinery., THE VILTER
MFG. CoO., 899 Clinton Street, Milwaukee, Wis.

Difficult Metal Work at great
saving. Circulars to Manu:
facturers. H. H. FRANKLIN
MFG. CO., SYRACWSE, N. Y.

FINISHE
CASTINC‘.S

1

o
TYPE WHEELS. MODELS &EXPERIMENTAL WORK. BMALL MACH |
NUVEI.TIE! & ETC. NEW YOFE STENMCIL WORKS 100 NASSAU 8T N'_j

CONTRACTS WANTED,

. To manufacture Hardware Specialties, Pat’d Novelties
and Sheet Metal Stamping LangMfg.Co., Racine,Wis.

BAND FASTENERS For ranks

FOR TANKS
A. P. Dickey MrG. Co., RACINE, Wis.

STRUNG CASTINGS QUICKDELIVERY.

WORK TO ORDER.
ACME MALLEABLE lRUN WORKS BUFFALO.NY.
Calcium car-

WILLSON GARBIDE WORKS Saictiem oo

lbs. 815 f. 0.b. New York, including iron case
es. Patentees and manufnccurers for export.
20 Maiden Lane, New York

VOLNEY W. MASON & co.,

m;;; Friction Pulleys,Clutches & Elevators

PROVIDENCE R. I
STEEL STAMPS

rIGURE = ALPHABET

n.. Al I 4
SEME FAR LR .

OR MARKING
NSAME

STAMPS llil‘-:.i LET

AT LOWE PRICES.
WAAB STAMP&SEA
MILWAUREE

Experlmemal & Model Work
Cirs, and advice free. Gnrdam_& Son, 45-51 Rose St.,N.Y.
Tﬂ INVENTORS ! Feamanss o ‘oTﬂ‘élr‘i’ﬁ,‘i“E‘ﬁ

mrchape antright na.tem,q on goad welling novelbios
(1r %(1)&\ send mamples to CHAFIFEE & SELOLIOW

BE .

Manufacturers of Toys, Gameu und Novellles, 451- 35
New York

T

© Wes Lith Street,

=y

ESCOEEL..

L W.& D.MOGEY.

BAYONNE CITY. N.J.

{harlen E. Schrounk, (Gassurgieoal Engineer.  Expert
UpEnign given nn u,n\thlni( appertuining to (3luss nr
lass Wure, X Fears' practical r'xym.nnr‘e Nrawiega
made tor Machinery rinr Clasas Were. 27 Flrst Ave.
Pittaharg, Pa. Expri’.uun.)FL muat be prepatld on mnr‘lcm
and aampded. Designer o (Gless Ware,

—_.WOODEN TANKS.

I For Railroads. Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.
W. K. CALDWELL CO..

217 E. Main Street, Louisville. Ky.
1]
[}
1AMO
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E N F Aé: NOWN., ENER
_ c,?,::,ﬂﬁmgf**%a O AR S

UBSTITUTE

.

U

ol

P"b'.‘i

SALESMEN ON SIDE LINE
WANTED FOR
Fifleld Automatic Drill Feed and Pressure.
For Use with Hand Braces. Displaces Ratchets.
Ever}hman worklng metal Needs it.

W. L. SMIT Arch %t., L'hiln., Pa.,

cents each. T0 be had at this office and from )l news- Speed indicating alarm. L. G..;{ﬁi.ﬁbny. ?k:ler ﬁ:é:ﬁ‘o'zu%{ fi:!g:etzgﬂflix‘:epfegt
deulers. Sp:_)lonlkl?gxl_der. T. Watson....ccoeeiiiiiiiiiiiiinnns taining to_all the sciences. A

See Automatic sprinkler.

ack cutter, hay, H. J. T

Stacker, pneumatic. J. W. Harvey. ceeenn

: Stamup aflixing machine, Aldrich & Dnsmo

Stamp bundling apparatus, R. W. J. Kraus.

Stan See Suﬁ:portmg stand. Washtub st
Steam bouler.

vou USE GRINDSTONES?,

If 8o, we can suppiy you. All sizee
_monnted and numonnted. alwaye
keptin stock. Remember, we make a -
specia ityof selectimgstonesforall spe-

- Steam boiler or enemtor.
cial purposes. [# Ask for catalogue Steam engine, Shefl & Riges.
The CLEVELAND STONE €O, | Stean) generator, D. 8. Wo

rd
Steering gear. ship. F. E. Kirby
Stereoscope, H. C. Whi
Stereotype matrices, method of and’ avpamtusfor
fornung and drying, L. W. Southgate..........
Stopper. See Bottle sto er.

2d Floor. Wilshire. Cleveland. O.

EDGE TOOLS-*~

iwcn & Lewis Co., Successorsto :
" @. A.Frel & Co.11 BromfieldSt. Boston | No.

are oftennearly ruined by using a grind-
stone not adapted to the work. Our
quarries produce a large variety of grits
sulcanle «ir grinding any tool.

we send You OUT Catulopue,

which 'wuy give you some informatien 3

GRAFTON STONE COMPANY,
S0 River Street, (-rnftnn, Obio.

Store service apparatus, J. H. Goodfellow. 582,784,
Stove, M. SUlliVAD. ..coieiiiiiiiiensesesensernsenssosse 582,
Stove, kcxombm(-)d heating and cooking, M. & W.N.
Stehle...................
, Stove, 0il, Adler & Lew
' Stovepipe joint, J. M. orn
. Stovepipe hlmble, EGEKing........ cooiiiiiiinnn
i (Continued on Dage 351)

© 1897 SCIENTIFIC AMERICAN, INC.

‘é.Sclentlflc

682,785 |

opy should be had for ready
eference by those desiring
electrical, medical, engineering,
smentlﬁc, mining and technical
books, which we sell to every-
body at wholesale prices.
ontgomery Ward & Co., Chicago.

Headquarters for

DUMPINC
. Horse (arTs.

. ‘Wide and narrow tires.

, Low rates of freight from
{ our works—"I'niamy, Pa.—
to all points.

HOBSON & CO.
No. 4 Stone St., New York
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