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a collar having in its outer side a recess to receive a 
spring pawl, while the nut has a flange on whose inner 
side is a nfltp.h forming a seat for tile pawl, there being 
an opening through the flange for the insertion of an in
strument to release the pawl The device affords means 
for preventing the turning of the cap nut, and, the pawl 
being countersunk, the nut may be turned close up 
against the collar_ 

PUMP.-James A. Fink, Russell Springs, 
Kansas. This pump presents a novel construction of 
reciprocating water tubes and cylinders, and intermediate 
connections between them designed to counteract or 
compensate for the momentum of the pipes and the 
water they contain when the pump is being operated, lIi' 
well as their inertifl at the start of each stroke. The ar
rangement is such as to give to the stroke of the plunger 
in the cylinder double the stroke given by the lever of 
the pump. 

AIR SHIP.-Thomas M. Crepar, Grand 
Rapids, Minn. This flying machme ha� elongated upper 
and lower balloon sections. connected by a hanger band 
and cordage, there being on each side of the lower shell 
aeroplanes, while projecting upwardly from its bottom in 
the interior is a cabin, below which is a power room and 
propelling and controlling devices. A main propeller 
wheel and rudder are located at the rear of the lower 
shell, and two smaller propellers beneath it. 

RAZOR GUARD. - Howell T. Fisher, 
Pottsville, Pa. This is an extremely simple and inex
pensive device adapted for convenient attachment to and 
adjustment on either side of a razor blade, to render self
shaving easy and safe. It consists of a guard bar having 
an upwardly extending slotted portion with which is ad
justably connected a clamping device adapted to engage 
the back of the razor, the lower edge of the guard bar 
being thus readily adjusted vertically and lengthwise 
along the cutting edge of the razor. It is applicable to 
any style of razor. 

HOLDER FOR CA LENDA:RS , ETC.-Hugh 
Brown. Ann Arbor, Mich. This invention provides a 
holder consisting of a casing with opening in its back, 
and provided with a keeper, a spring-retaining device, a 
tongue adjustably connected with the back of the casing, 
and other novel features. the device being well adapted 
to hold the sheets of a calendar or teachers' class records, 
lists of words or other matters to be kept in a certain 
order and in conveDlent shape. It also provides a ready 
means for preserving past records or memoranda for 
consultation without interfering with current matters. 

SHOE STooL. - Charles J. Sawyer and 
Thomas F. Harris, Anniston, Ala. This stool com
prises a stand at one end of which is a seat for a sales
man or fitter, while at its other end is a fixed heel rest 
and a spring plate for the shoe sole to rest on, there be
ing means for guiding tbe free end of the spring plate. 
The improvement is designed to facilitate the proper 
fitting of a shoe on the foot of a customer in shoe 
stores. 

MANHOLE AND COVER.-John T. Cul
len, Clinton, Iowa. To increase the strength of a boiler 
head and prevent leakage by forming a steamtight joint, 
according to this invention. the manhole is made with an 
annniar marginal recess on its inner face, m which fits 
an annular maTltinai ridge of the cover, whicll is se
cured in place by outwardly extending bolts, threaded at 
their outer ends and held by nuts in screw-threaded 
apertures of yokes whose ends rest on the marginal bead 
of the manhole. 

BURIAL CASKET.-Charles A. Ruebe
kam, Owosso, Mich. The covers or lids of the casket, 
around that portion at which the face of the occupant is 
to be exposed, according to this invention, are so con· 
structed that their position may be readily changed to 
expose more or less of the person, the keepers for the 
covers, also, being hardly discernible in the moulding, 
and provision being made for the entire removal of the 
covers when required. 

Designs. 

HAT SUPPORT.-Harriette G. Cozzi no, 
New York City. This invention is for a hat and gar
ment support more especially designed for theater chairs, 
and consists of a body adapted for a,Pplication to the 
back of a chair, and a front member with which a 
mirror is pivotally connected, the device not only serving 
as a rack, but facilitating the rearrangement of one's 
toilet. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and d�te 
of this paper. 

NEW BOOKS, ETC. 
THE FLOODS OF THE MISSISSIPPI RIVER. 

Including an account of their princi
pal causes and effects, aod a descrip
tion of the levee system and other 
weans proposed and tried for the 
control of the river. with a particular 
account of the great flood of 1897. 
By William Starling. New York: 
The Engineerin� News Publishing 
Company. 1897. Pr. 07. Price 50 
cents. 

The author of this book is a civil engineer of reputation 
and bas held for many years the position of chief engi
neer of the Lower Yazoo levee district, and Is, therefore, 
specially competent to discuss the subject on which he 
writes. The work will he of no small public benefit in 
disseminating a higher knowledge of the conditions 
which confront the dwellers in the Lower Mississippi. 

A DESCRIPTIVE CATALOGUE OF USEFUL 
FIBER PLANTS OF THE WORLD. In
cluding the structural and economic 
classifications of fibers. By Charles 
Richards Dodge. Wa s hi n gt o n: 
Uniterl States Department of Agricul
ture. 1897. Pp. 36l. 

The fiber Investigations of the Department of Agricul· 
ture have been recognized as of the utmost importance, 
and the present descriptive catalogue of useful fiber 
"Iants is one of tlie most creditable books which has been 
IBBued by the Department of Agriculture. The Dodge 

J titutifit �tuttitJUo 
pamphlets on flbers are of acknowledged authority and 
the present work admirably supplements them. The 
fibers are arranged in alphabetical order and the mono
graph has 103 illustrations and 11 plates. 

We have received the " Marine Num
ber" of Cassier's Magazine. It Is one of the tinest speci
mens or scieutiflc and technical journalism we have ever 
seen. It consists of more than.300 reading pages, which 
are embellished with beautiful engravings, largely half 
tones, which are almost uniformly good. The entire 
number is printed.on coated paper, bringing out the tinest 
detail of the engravings. The reading matter IS contri
outed by specialists. which include Sir William Henry 
White, A .. F. Yarrow, Robert Calrd, John U. Thorny
croft, Sir Charles W. Dilke, John P. Holland, and others. 
We have no hesitation in commendingthissplendidnum
ber most heartily to all who are in any way interested 
in naval engineering. The price is 50 cents. 

We have received the new 1897 "Circu
lar of Information " of the International Correspondence 
School, of Scranton, Pa. This catalogne gives an excel
lent idea of the work which has been done by the 
students and the courses which they may take. Educa
tion by correspondence is now an assured success, and no 
student, even in far away country towns, n�oo now be cut 
off from educational opportunities by reason of his isola
tion. It is a curious fact that the students of the Inter
national Correspondence Schools come from 45 differ
ent countries. For instance, there are 22 students in 
Japan and 17 in the South African republics. The new 
prospectus is very well calculated to give Lhe reader the 
salient features of the system. 

SCIENTIFIC AMERICAN 
BUILDING EDITION 

SEPTEMBER. 1897.-(No. 143.) 
TABLE OF ()ONTENTS. 

No.1. Plate in colors, also another perspective elevation 
and floor plans of a residence at Bensonhurst, 
L. I., recently erected for Mr. Walter Jones. A 
design treated in an attractive style of archi
tecture, with Colomal feeling and classic detail. 
Architect and builder, Mr. Walter Jones. 

No.2. A Colonial residence at Springfield, Mass., re
cently completed for Mr. N. N. Fowler, at a 
cost of $13.1XXl complete. Two perspective ele
vations and floor plans. Mr. Guy Kirkham, 
architect, Springfield, Mass. 

No.3. ReSidence at Scranton. Pa., recently erected for 
Mr. Thomas R. Brooks. A unique design. 
Two perspective elevations and floor plans. 
Mr, John A. Duckworth, archit<>.ct. Scranton, 
Pa. 

No.4. Elm Park Methodist Episcopal church and par
sonage at Scranton, Pa. Two perspective ele
vatIOns and floor plans, also two perspective 
elevations of the parsonage, with floor plans. 
Architects, MeBSrs. George W. Kramer & Co., 
New York City. 

No.5. English dwelling at Overbrook, Pa., recently 
erected for Mr. Smucker. An attractive design 
treated in the English style, half timber and 
stone. Perspective elevation and floor plans, 
also interior view. Architect, Mr. William L. 
Price, Philadelphia, Pa. 

No.6. Cottage at B:nghamton, N. Y., recently erected 
for Mr. G. N. North, at a cost of $3.200. Two 
perspective elevations and floor plans. A de
�ign With many excellent features, good eleva
tions and well arranged plans. Mr. Elfred 
Bartoo. architect. Binghamton, N. Y. 

No.7. Modem cottage at Nyack, N. Y., recently erected 
for the Rev. Edward Mitchell, at a r-ost of 
$2,000 complete. Two perspective elevations 
and floor plans. A unique design for small 
cottage. Mr. George F. Morse, architect, 
Nyack, N. Y. 

No.8. Modem suburban villa at Chestnut Hill, Mass., 
erected for Messrs. Merriam, Isbenbeck & Al
vord. A design well treated in the modem 
American style with Colonial detail Two per
spective elevations and floor plans. Architect, 
Mr. J. H. Morse, Boston, MIlIlI!. 

No.9. A residence at Binghamton, N. Y., recently 
erected for Miss Q. M. French. Perspective ele
vation and floor plans. A very attractive de. 
Sign with excellent elevations. 

No. 10. An actress' home at Chevy Chase, Md., illustrat
ing the residence of Miss Anme Lewis. Two 
perspective elevations and floor plans. Mr. 
Louis D. Meline, architect, Chevy Chase, Md. 

No. 11. Half page design of the New Ratheapotheke in 
Bremen. 

No. 12. Pulpit of the Cathedral of Sainte Gudule, Brns
sels. 

No. lB. Miscellaneous Contenb!: New York as a furni
ture market.-Advantages of fresh air In apart
ments. -Exterior plaster for dwellings.-Rules 
for malOng good morlar. -Premature occupa
tion of new homes; a test for relative humidity 
of habitable apartments.-Ventilation or apart
ments.-Does your faucet leakP-A new record
ing thermometer, illustrated.-Beaotiful work 
in wood tiuishing. -Slate roofs. -Dec-co·re-o, 
Illustrated.-Berkfeld filter, illustrated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty
two large quarto pages, forming a large and splendid 
MAGAZINE OF AEcmTEcTuRE, richly adorned with 
elegant plates and tine engravings, Illustrating the most 
interesting examples of Modern Architectural Construc
tion and allied subjects. All who contemplate building. 
or improving homes or structures of any kind, have in 
this handoome work an almost endl�.s series of the 
latest and best examples from which to make selections, 
thus saving time and money. 

The Fullness, Richness, Cheapness and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newl!dealers. MUNN & CO •• PUBLISHERS, 

361 Broadway, New York. 

The charue J(}r ..... rUon U1Ider tMs head ill One Dollar a 
line Jor each imsertion; about etoht words to a line. 
Adverttsements must be recetved at publication ojJice 
as eanll as ThurwlI � to appear;,n the Jollow
inl{I week's ill""". 

Marine Iron Works. Chicago. Catalogue free. 
.. U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button CO .• Waterb·y. Ct. 
For bridge erecting engines. J. S. Mundy. Newark. N.J. 
Combined Ink. Pen. and Penholder carrier. Patent 

for sale. M. Scougale. Fort Worth. Texas. 
Improved Bicycle Machinery of every description. 

The Garvin Machine CO .• Spring and Varick Sts .• N. Y. 
Concrete Houses - cheaper than brick, superior to 

stone. "Ransome," 757 Monadnock Block, Chicago. 
For static machines for all purposes. and X ray appa

ratus. write Reedsburg Electric Mfg. CO .• Reedsburg. 
Wis .• U. S.A 

The Norwich Line-New York to Worcester. Lowell. 
Gardner, Winchendon and Keene, N. H. From Pier 40, 
North River. 5 :30 P. M .• week days only. 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. U Ran
Borne," 7 57 Monadnock Block, Chicago. 

The celebrated" Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma
chine COmpany. Foot of East 138th Street. New York. 

The best bOok for electriCians and beginners in elec
tricity is U Experimental SCience," by Geo. M. Hopkins. 
By mail. U. Munn & CO .• publishers. 361 Broadway. N. Y. 

nr Send for new and complete catalogue of ScientifiC 
and otber Books for sale by Munn & CO . •  361 Broadway. 
New York. Free on application. 

lIINTS TO CORREf:!PONDENTS. 
NaJDes anel Address must accompany all letters 

or no attention will be paid thereto. This is for OUI 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inq ulrle", not answered in reasonable time should De repeated: correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. eacli must take his turn. 

Bu yertl wisbing to purchase any article not advertised 
in our columns will be fnrnished with addresses of 
houses manufacturing or <carrying the same. 

Special Written InforJDation on matters of 
personal rather than general Interest cannot be 
expected without remuneration. 

SclentUlc AJDerlcan SuppleJDents referred 
to may be had at the office. Pnee 1 0  cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent �r examination should be distinctly 
marked or labeled. 

(7204) E. T. H. writes: The SUPPLE
MENT containing description of lEolian harps (No. 483) 
which you sent me is at hand. Will yoo lOndly inform 
me through your Notes end Queries the beet strings to 
use in the construction of the Frost & Kastner improved 
harp described on page 7715 of that number P The article 
simply says catgut. Is small, as the E string of a guitar, 
or heavy, as F of the same instrument. preferable P Also 
which gives the more desirable tone-the harp WIth strings 
tuned all in unison or to the octave P A. The strings or 
an lEolian harp are usually of tine catgnt, tuned in 
unison, and of equal length. The varying fotce or the 
air causes them to divide into segments, and thus to pro
duce the tones of the harmonic series. It is douhtfullf 
the wind could slart a string coarse enough to make a 
tone an octave below, or one strained tight enou�h to 
produce the octave above. It is, however, an experiment 
easily tried by our correspondent. 

(7205) G. K. P. asks: How much spark 
and how many ounces of wire will it take to make an 
induction coil the same size of illustration In SUPPLE
MENT, No. 160, which you say is one-half size of direc
tions givenP A. From 14 to l1i as much wire in secondary. 
If you reduce core and pnmary coil in proportion, you 
will probably obtain % as long a spark with the B8IIle 
battery power. 

INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

AUGUST 31, 1897. 
AND EACH B EARING THAT DATE. 

I See note at end of list about copies of these patents.] 

Air brake alarm cock. A. McIntosh ................. 589.265 
Air compressing apparatuB, E. C. Nichols .......... 589,1 90 
Alarm. See ElectrIC alarm. Fire alarm. 
ASh

�k:r����.����� .. ��: .. ?�����.� .. �
b
.
a
.���:. �': .. �'. 

Awning, L. T. Hagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
t�l: gg� a��Y.���a����?!�� .�: .���������:::::::: 
Bake pan. covered. N . Strack ....................... . 
�1�Cr,.r:.'t':·�!����I��.������:::::::::::::::::::: 
Batteries, automatic switch for charging or dis-
Bat���?!l§�e

s��g��::b'atte�y.Hubbard .. . . . . . . . . . .  589.128 

Bearing. adjustable. E. J. Muller . . . . . . . . .• . . . . . . . ... 589.137 
Bearing for bicycles. dust proof ball. L. H. CObb .. 589.2Q4, 
Bed. G. W. Bent ...................................... 589.239 

�:�:��gih1.;l�l��.r'f.pp;n:siii8 'fo:': treating: '0': 1iSll.316 

Zwietusch ....................................... ... 589.065 
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Bench. See Wash bench. 
Bending machine. J. F. Doolittle .................... 589.1 67 
Bicycle. G. P. Ohlgart. ............................... 589.394 
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Bicycle chanf,e gear. Nedland & �'redrickson ...... 589. 266 
Bicycle cons ruction

F 
J. ]<'. Black .................... 589.24 0 
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Bicycle fork. L. Sturges . . . .. . . . . . ... .... . . . . . . . . . ...• 589.147 
Bicycle frame. H. Cooper ............................ 589. 205 
Bicycle handle bar. A. F. Temple ................... 589. 046 
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Bicycle wheel, c.SH. Gary ............................ 588.1115 
Billiard cue trimmer and tip fastener. C. Schoen-

leber . . . .... . . . . . . . . . . . ... . . . . . . . . . . . . . ... . . .. . . .  , . .. 589.22. 
Binder and mower brake mechanism, C. H. Ans-

pach ....................... ........................ 588.941 
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Boiler. See Steam bOiler. Steam and hot water 
boiler. 

Boiler tube cleaner. P Hoerlein .................... 589,1 26 
Bonus determining device, A. Barnes . . . . . . . . . .•... 589,1 34: 
Bottle. G. V. Stallings . . .. . . . . . . . . . . . . . . ..••... . . . . . . .  589.1 00 
Bottle. D. J. Sweeney ........ . . . . . . ...... •........... 589.OU 

�gm: �rJ'BU%·. �1"A'ftB·ta;,d·ter:::::::::::::::::::::: �:� 
Bottle. non- refillable. W. P. Bliss ....... •••...... . .  588.947 
Bottle. non-refillable. COates & Schutz ....• .• ...... 589.1 64  
Bottle. non-refillable. J. Fultz, . . . ..........•...•... 589.201 

�gm:· :i',,;'-:�flll���·�h':.: .�����:: :::::::::::::::.: �:� 
�g�. at�:�:ri'.��r.�?�l." M��ri�� .��.�: .. ���.��.�?�: 589.1 88  
Brake. See Vehicle brake. Velocipede brake. 
Brake beam. J. Player . . . . . . . . . • . . . . . . . . . . . . . .  589.269. 589.27 0 
Branding machine, J. Ingle ................. ......... 589, �7 
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Brush •• crubbing, B. F. C. Grimes .. . . . . . . . . • . . . . . .  589.171 
BUjtgy top attachment. W. O. Wilbur ... .. . . . . . . . . .  589.3 'M 
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g:�:r�\yri:fo�;:���T���E�i��?������·:.·. 
Camera, maJrszlne, E. E. Flora . . . . . . ... . . .•...•.... .  589, 346 
Camera. photographic. L. J. R. Holst. .............. 589.3(U 
Camera, photograpbic. S. Ritter .................... 589. 004 
Can casmg machine, J. P. Simmons . ..•...........• 589, 226 
Car coupling. J. Miller . . . . . . . . . . . . . . . . .. . . . . . . •.•..... 589, 363 
Car coupling. P. M. Reagan .......................... 589.14 0 
car coupling, W. B. Rice ....... . ..................... 589, 027  
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589,� 
Car. dumping. W. A. Smith..... .....•............... 313 
Car fender. H. Boom................................. 1 56  
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Car ventilating wind wheel, RObinson & Raher ... . 
Car wheel, Lewis & Stevenson ..................... . 
8::���:::�l�ra,:-.����.I.I���?:. � .. �:. �?������:: 
Cardboard Obliquely. machine for cutting. A. W.  

Darre . . . . . . . . . . . . . . . . . . . . . . . ....••.... . . . . . . ..••...• 
Carousel. R. M. Hunter ............................. . 
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Cash register. �'. H. Bickford ..... _ .................. .114 
Cash register. T. Carney .............................. 589.245 
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Chain for sprocket wheels. G. W. Bu1l'0rd ..•.....•. 589.200 
Chair. See Window chair. 
Channel flap turner. W. E. Fischer . ................ 588.97 0  
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Cigarette machine. J. A. Bonsack .................. 589.116 
Cigarette machine, continuous, K. H. Carper . . . .•. 589,121 
Clamp. See Basin clamp. 
Cleaner. See Boiler tube cleaner. Flue cleaner. Tooth cleaner. 
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Clothes p()under. W. P. Rylander ............... ... 589.399 
Clutch. sprocket wheel. J. & H. M. Copeland ...... 589.338 
Coating metals. W.IBanfield ......................... 589.381 
C01l'ee or tea pot. A. Macy ............................ 589.005 
COlter and scraper for cotton cultivators. adjust-

able. H. W. Smith ................................ 589,31 1  
Combmation knife. A. R. Kolar ..................... 589.:192 
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e Car coupling. Pipe coupling. Thill 
Crucibles or lining of furnaces, brasquing of, P. 

E. Placet .......................................... . 
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Cortain pole ring. Steinert & Babb ................ _ 589.375 
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M��ea,rciltt';'::" ..•••.. 589.2 68 

Cycle. T. Hill ...... . .................................. 589. 348 
Cycle saddle. J. B. Brooks .... ....................... 589,243 
Cylinder drier. J. Hundbausen .. ................... 1lIl9.352 
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D<!I!k hght. A. H. Ryder . . .. . . . . . . . . . . . . .•••..... . .. . .  589.032 

Bl:lh"lectr:: ��:��t��'lt�·westPhal ............... 589.054 
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Drawers, devlce for covering and protecting COn .. 
tents of. H. R. Burt . ............................. 589.15 9 Drier. See Cylinder drier. 

g�mi�����!�:w.
e
��::. �����'ig�: .�.�?���:::: �:�b 

g�E�:;.�l�
n
�.,"a�r�

r
!f.
h
M��t�:.':':���::::::::::::: �:� 

g
y
�:�gs �r

e�:::iJ c �;i .a:r��
n 
for; "\v: ii:(ih�pman: �:fu� 

Eaucational appliance. J. M. Lamb ............ .... 589.1 80 
Electric alarm and call bell. F. C. Jordan .......... 588.997 
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Electrical bOd; ar.rliance. J. P. McGill ............. 589.015 
En��8.
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:e. pressure engine. Gas engine. 
Engine indicators, reducing mechanism for 
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Fastening device, W. R Bomm ..................... 589, 333 
Feed water heater. J. Pimbley .......... .. ...... . ... 589, 364 
Feed water regulator. R. Berg ...................... 589,11 3 
Feeding and watering device, poultry, S. D. 

Stronjt. . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . ... 589,230 
Fence machine. wire and picket, B. L. Coutant ... 589.1 65 
Fence post, D. Vaniman .............................. 589, 320 
Fender. See Car fender. 
Ferrule for tool handles. J. Swan ................... 589.043 
File cutting machine. J. Turner ........•........... 589. 232 
�'ilter. J. A. Mullen ..... .............................. 589.189 
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Firearm, automatic magazine, A. Burgess ......... 589,118 
Firearm, gas operated, A. Bnrgess . . . . . . . .•. 589,119, 589, 120 
Firearm, magazine, A. Burgess ................ ..... 589,117 
Fir

���
s
B!,0;::f. �.��� .���.��.�����. ��:.���.�.�: 589. ro1 

Fire extinguisher, B. S. Brown . . • . . . . . . . . . ...... . . . .  
�'ire plug frost jacket. J.  Link ...................... . 
Fire shield, W. J. Woodruff ......................... . 
�i��
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rfu
i
� pressure engme. W. H. Kni

�
t ............... 589.364 

Fo�du::.·�::a�'h"�
I
:·v�is�·t�u�1. �ic:;J:G: G;";:� 58\1.355 

el.. . . .. . . . . . . .. . . . .. . .. . . .. . . .. . . . . . . . . . . .. . . . . . . ... 589.208 
Folding machine. A. Blomfeldt ..................... 589.068 
]<'olding machine. F. Hart ............................ 58\1,083 
:�a �f:!�r�i��� ��h�tr�:
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589,1 55 

Rice ................................................ 589.1 (1 
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589.009 

Dental furnace. Smelting and relining fur
nace. 

Gage. See Water gage. 
g���:.:'ti����';,rr��:,

g
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Garment. unlonj J. L. B'l.er ......................... 589.241 

g�: �����t�:itiin!i: ?Jca'i.�e.ceiii:E:i\i."Whii';.: 
589.219 

Ga. burner tip. acetylene. E . .J. DOlan ...... �:�: �:� 
Gas engine. J. C. Wil.on ............................ _ 589.1 50 

g�: {1�'i,��
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589, 393 

Gat����'B� ·J;��:�.�::::::::::::::::::: ::::::::::::::: �:m 
Gear, sprocket, T. S. Brown .......................... 588,900 
Generators and storage batteries in conjunction, 
Gin�'i.�

n
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g��":ri.��t.I�� f.P.f����r:.�' . .'.':: �����::::::::::::::: �:� 
Governor, gas engine, R. Caldwell . ................. 589, 335 
Governor, marine engine, W. G. Hannah .......... 589,172 Grading and scraping machine, J. Heuermann .... 588,992 
Grain binder tension device, M. L. Pratt ........ .. 589, 222 

(Continued on page 174) 
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ORDINARY RATES. 

Inside Page, each insertion, - '7� cents a line 
Back Page. each insertion, - - $1.00 a line 

4r�te�
o:;: r�

�':l:.:d.
Of Advertisements, Special and 

The above are charges per agate line-about eijlbt 
words per line. 1'his notice shows the width of the· line. 
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ruent, as the letter press. Advertisements must be 
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ursday 

W09Pou�!!I!!e!��S 

time and m.aney by using our 

FootaQdHand Power lDacninerg 
SEND FOR CATALOGUES

A-Wood-working Machinery. 
B-Lathes, etc. 

SElQCA FALLS MFG. COlllPAlfY.. 
b1Jii Water :--t .• 1'eneca l'alls. N. Y. 

• POWER & FOOT I SHAPERS.PLAN�RS DRillS, 
... ATH E S. �ttf�LNPE.��,��P 2�T1'"mul��t� 
SEBASTIAN LATH� CO, 120 CUL�ERT ST. CINCINNAT I .  O. 

Ir • .:. @ q �!£t�!o�!!:t��! I -� les8 it includes tbe famous 

STI L LSON W R E N C H  
wh ioh is particularly adapted for tuming out the best 
::'1'�r�����e'[""8�'t'(, triild�Pit 

I� ��a�Iti';8etllft't� 
many imitations but no equals. See explanatory cuts. 
Price list on I!pplication to WALWORTH MFG. CO., 20 Oliver Street, Boston, Mass. 

TRANSITS AND LEVELING I NSTRUMENTS. 
�LCA�h'b POC KET L E V E L S  

Sizes. 2� alld a� inches. Prices. 40 and 50 cents. 
For Book on the Level. 

C. -F. RICHARDSON & SON, 
P. O. Box 9'7'7, ATHOL, MASS., U. 8. A. 

LATH E S  
FOR 

. CUNSM ITHS, TOOL 
MAKERS, EXPERI
MENTAL AND REPAIR 
WORK, ETC. 
SeMfor TIl .... Catalog. _:���I!���I!I� W. F. & lno. Barnes Co. 

1999 Ruby Street, 
ROCKFORD, ILL. 

Ey�l�t ma(bin�$. 
We can furnish tbe Latest Improved Eyelet Machines 

��c�N;: .. ShO�:y::t:I:�t,iW��l :J'3��Si��! 
of Special Wireworking Macbir..ery. 

or- Send for CiJrcular. 

B LAKE & J O H NSON,  
P .  o .  Box 7 ,  WATERBURY. CONN • •  U .  S . A .  

EEN " ARCHITECT LEVE L $60 
Imp roved Transits & Levels 
Graduated entirely on our 
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Fair. All kinds of Engineer
Ing, Surveying and Drafti � 
Instruments and Materials. 
i:air.id
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��� I?�\�
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Is mentioned. 
QUEEN & CII., Inc .• 

1011 Chestnut St., 
Phllade Iphla. 

DORMAR'S 
VULGARIZERS 

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

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from elO to '1,OOl. A 11 Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies -��I�:i1t for all purposes. So:allJ, EngravIng and . 
��In�t�:

in
lr��:!�,

k
�� c�:�R:t�

h
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from ,�.�� • .J� �e'it :or .f&�'i�,fi':N CO. 
121 E .  Fayette St., Baltimore, Md., U. S. A. 

THE OBER LATHES 
For Turning Axe, Adze, P.ick, 
Sledge, Hatchet, Ha.mmer, Au
ger, Il'ile, Knife and Chisel Han
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

or- Send for CiJrcumr A. 
The Ober Lathe Co., Chagrin Falls, 0., U. S.A. 

GITES ROCK I 
ORE BREIKER, 
Steam Ore Stamp, 
Mining Machinery, 
00 yeara experience as builders. "71/+-l .... �' ... __ • • GATES mON WORKS, w;, ..... __ .o.pt. C. tII10 Elmm Aue •• ChictIfO. 

J titutifit �tUtrltID. [SEPTEMBER I I , 1897. 
Grain transfer apparatus, }�. J. Weber . . . . . . . . . . . . .. 589.106 
g�����Oll:��o�gtis��ge��c�n�: :'i�:�piii'::: .. �:= 
Ground�ever switch. Moore & Fink . . . . . . . . . . . . . . . .  589,187 

�:::-.:��
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������h�:.�·. ����.��: : : ·. : : : : : : : : : : : : : ·. : :  �:m 

�::gr:::.
r. 

��:��r;tcpIil tt���:r: · · · · · · · · · · · · · · · · · · · ·  
5&'9,214 

Harmonium, c. F�. Von Bassus . . . . . . . . . . . . . . . . . . . . . •  ffl9,066 
Harness attachment. H. L. Steel. . . . . . . . . . . . . . . . . . .. 589,040 
Harrow. C. S. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.037 
Harvesting machine. grain. C. P. Alling . . . . . . . . . . .. 589.aso 
Hat pin. L. A. Scott. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.145 
Hay rake, A. Fournier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 589,384 
Headlight. electric. J. Kirby. Jr . . . . . . . . . . . . . . . . . . . .. 589,130 
Heat, transmitting, G. F. Dinsmore . . . . . . . . . . . . . . . .  589,340 
Heater. See Dynamite heater. �'eed water 

heater. 
Heater, R. 1\1. Hermance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SA!l,os.:') 
Heating apparatus, gas, G. Schoonjans . . . . . . . . . . . .  589,306 
Heel attaching machine. F. F. Raymond. 2d . . . . . . .  589.396 
Hoodwinl<. H. Seffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 089.301 
Hook. See LRcing hook. Whiffletree hook. 
Hopple. L. Carr. . . . . . .  .. . .  .. . . .  . .  . . . . . . . . . . . . . . . . . . . .  589.011 
Horse checking- device, F. X. Lussier . . . . . . . . . . . . . .  589,]81 
Horses hoe, D. S. J atJrny . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 589,129 
Horseshoe guard, D. R. Porter . . . . . . . . . . . . . . . . . . . . . . 589,oo.S 
Hose fitting, A. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.216 
Humidifier. Ho OT. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.944 
Ice tool. Field & Shedd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589.254 
lncandescent burner, J. H. Dubrow . . . . . . . . . . . . . . . .  589,343 
Insulating material, making. Gray & Case . . . . . . . . .. 589,256 
Jack for turning flywheels of engines. etc .• J. S. 

Roberts . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  589.031 

�:�·cl�:�r�
i
� ��

r
Alden . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  589,151 

io�ti�e. �T�n��:
l
JP.

i
�accallum . . . . . . . . . . . . . . . . . . . . . . 589.360 

Key seat cutting machine. W. Merrill . . . . . .  589.010 • .'i8'J.Oll 
Kite string traveler. !l'olsom & Packard . . . . . . . . . . . .  589,37a 

��rt:.lnle���� �t����nYfe�
urand . . . . . . . . . . . . . . 589.250 

Knitting machine fashioning mechanism. L. C. 
IIuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Knitting machine needle. G. E. Philbrick . . . . . . . . .  . 
Knob locking device. Oetjen & Fourcher . . . . . . . . .  . 
Lace fastener, R. R. T. Grant . . . . . . . . . . . . . . . . . . . . . . . 588.981 
Lacing hook and eyelet. combination, R. C. Pleins 589,a95 
Ladder, extension step. T. W. Alexander . . . . . . . . . .  589,326 
Lamp. G. Washington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.051 
Lamp. acetylene gas generating. F. Rhind.589.098 • .'i89.099 
Lamp heater frame. R. C. White . . . . . . . . . . . .  , . . . . . . .  589.056 
Lantern. tubular or hurricane. W. Batdorfl' . . . . . . . . 588,945 
Lantern. tubular or hurricane. J. Wock . . . .  589,060. 589,061 
Lap rin�. W. G. Gatewood . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.976 
Last beel sha.ping machine. A. G. Fitz . . . . . . . . . . . . .. 588.971 
Lathe, double turreted chucking, G. G. Prentice .. 589,138 
Leather glazing and pebbling machine. C. A. 

Southwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.1{).� 
Letter box. street. J. N. Clouse . . . . . . . . . . . . . . . . . . . . . . 589.014 
Life raft. L. H. Raymond_ . .  . . . .  . .  . . . . . . . . . . . . . . . . . . 589.139 
Light. See Desk lillht. Headlight. 
J .ock . . See Combination lock. 
Match box. A. W. Warnock . . . . . . . . . . . . . . . . . . . . . . . ... 589.050 
Match machine. B. T. Steber . . . . . . . . . . . . . . . . . . . . . . . .  589.315 
Match safe. G. �·ortescue . . . . . . . . . . . . . . . . . . . . . . .. . . . .  589.206 
Measuring and cost indicating apparatus. com· 

bined. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589.310 
Measuring machine. cloth. E. T. Butler . . . . . . . . . . . .  589.100 
Metals by electrolysis. apparatus for refining. J .  

O. S. Elmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 589.251. 589.252 
Meter. See Electric meter. 
Milk jar and tester combined. L. E. Brown . . . . . . . .  589.382 
Md!nil�.

ee��fi��
i��Ir.

nd grinding mill. }"'anning 
MOUld. See Suppository mould. 
Morocco glassing machine, E. T. Ems . . . . . . . . . . . . . . 589,123 
Motor. See Fluid pressure motor. Tidal motor. 
Motor. H. H. Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 589.105 
Motor worked by hydrocarbon or other gases. C. 

T. Wordsworth etal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.108 
Mowing or reapin� machine sickle, W. Brenton .. 589.157 
�uller mill. centrifugal. C. E. Seymour . . . . . . . . . . . .  589.036 
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I
}�

r
c 

T
Mf�::t':�����· .. :::. :. ·::. · . .. ::: ·. : : : : :  : :

.
: �:gf� 

Noodle machine, P. Warner . . . . . . . . . . .  , . . . . . . . . . . . . .  589,0«9 
Nut locI<. G .  Millen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.013 
Nut lock. SI<iles & Maust . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589.300 
Oil press box. J. H. Hubbell . . . . . . . . . . . . . . . . . . . . . . . . .  589.389 
Oven. 1. Kinsey - - _ . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . .  589.0\10 
Pad. See Duplicatinl( pad. 
�:�

t ��� ��'i�e;a�: 1. Isbell . . . . . . . . . . . . . . . . . . . . . . .  589.088 

Paper feeding machine. Womersley & Keating . . .  589,107 
Pa

r
er makin,R' machines, dandy roll for. J. Lister 589.131 

Pa 
gh?���.f.

a
llicfcieliT�.������·. ��� .���.������. �.�� 589,030 

Pen. fountain. F. J. Pribyl. . .  . .  . .  . . . .  . . . .  . . . .  . .  . . .  . 589.368 
Phosphate and making same. J. E. Stead . . . . . . . . . .  589.197 
Photographs. embossing. D. F. Hulbert . . . . . . . . . . .  589.260 
Piano. J. H. Blocl<. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.331 
Piano. electric. J. L. Fulkerson . . . . . . . . . . . . . . . . . . . . .  589.347 
Piano legato attachment. R. C. Schirmer . . . . . . . . . .  589.100 
Picker. See F'ruit picker. 
�nroi?��'!8�i·o��)��
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Pin. See Hat pin. 
Pipe. See Tobacco pipe. 
Pipe and earthenware manufacturing machine. 
PiP�
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Pipe cutter. W. Scholes ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.101 
Pipe holder. H. S. Frost et al. . . . . . . . . . . . . . . . . . . . . . . .  588.914 
Pipe wrench. D. A. Henderson .. . . . . . . . . . . . . . . . . . . . .  588.991 
Pipe wrench. J. K. Shelfy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.036 
Pipes and electrical conduits. outlet box for gas. 
Pla�l�:�:e:' r:,:'S�ej,k::.·.·.·.:.·:::::::.·::::: . .  :· "::.':. �.� 
Planter, corn, D. R. Vivion . . . . . . . . . . . . . . . . . . . .  , . . . .  589,321 
Plow. R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.314 

�I�:·. lt �·. ���':,
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Plow controller. turn. C. Carnahan . . . . . . . . . . . . . . . .  589,337 
Plow. swivel or hillside. W. L. Casaday . . . . . . . . . . .  589.012 
Pneumatic dispatch apparatus. L. G. Bostedo, . . .  588.948 
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Pool and billiard table. convertible. A. M. Gerstle 588.961 
Post. See ,F'ence post. 
Pot. See Coffee or tea pot. 
Potato digger. C. Oehrlein .. . . . . . . . . . . . . . . . . . . . . . . . . .  589.020 
Pottery muffle or kiln. Hancock & Winzer . . . . . . . .  588,U87 
Press. See Baling press. 
Pruning implement. D. C. Baker . . . . . . . . . . . . . . . . . . . .  588,943 
Puller. See Nail puller. 
PUIP strainer

j
D. N. Bertram . . . . . . . . . . . . . . . . . . . . . . . .  589.�29 

Pump. E. E. ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'i88.995 
���r.;.t������ef.F.': .�I�����: : : : : : : : : : : . : : : : : :  �S§:��� 
Quick action wrench, ]1'. F. De Voe . . . . . . . . . . . .  , . . . . 589.166 
Rail jOint. W. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589.247 
Rail jOint. J. H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.175 
Railway signal. C. W. Grant .. . . . . . . . . . . . . . . . . . . . . . . .  589.170 
Railway switch. R. Cady .. . . . . . . . . . . . . . . . . . . .. . . . . . . .  588.951 
Railway switch. automatic. L. A. Moore . . . . . . . . . . .  589.0!'3 
Railwav switch. street. J. F. E. Feltner . . . . . . . . . . . .  588.966 

���:.
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gage bar for. P. Ol.on . . . . . . .  589.268 

Ramie. macbine for treating, A. Price . . . . . . . . . . . . .  589.369 
Razor. safety. W. Greenfield . . . . . . . . . . . . . . . . . . . . . . .  589.080 
Reamer, expanding. W. T. Beard . . . . . . . . . . . . . . . . . .  5&)l)6'7 
�:�r!f:�.
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��:���bc�e���e�: H. Trumbu-ll . . . . . . . .  589.377 
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Rope Ilrip and takeup. J .  Samuelson . . . . . . . . . . . . . . . 589.m 
Rotary engine. C. E. Duman. . . . . . . . .  . . . . . . . . . . . . . .  589.076 
Roving stop motion. E. R Ryon . . . . . . . . . . . . . . . . . . . .  589.033 
Rule. adjustable. F. Zika . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.064 
Sandpapering or analogous machine. J. H. 

Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  589.006 
Sash holder. A. Lowry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.3.'i9 
Sash holdel'. T. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.361 
Saw resawing .machines, feed mechanism for 
Saw
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Sawing and grooving machine, swing, B. G. 

Luther . .  . .  . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  589.003 
Sawlngm"chine • •  wing. B. G. Luther . . . . . . . . . . . . . .  589.004 
Scaffold, W. H. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.962 
Scale. computing. J. E. Pltrat. . . . . . . . . . . . . . . . . . . . . . .  589.365 
Scale scraping device. W. M. Reed . . . . . . . . . . . . . . . . .  589,370 
Scale weighing machine. D. C. B. Grltllth . . . . . . . . . .  589.081 
Scraper. J. B. Crapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.959 
Scraper for removing • now. etc .• Field & Shedd . . 589.255 
Screw machine. Sargent & Page . . . . . . . . . . . . 589.143. 589.144 
Screw machine. automatic. G. E. Witherell . . . . . . . 589.379 
Scuttle cover. W. L. Springer . . . . . . . . . . . . . . . . . . . . . . .  589.314 
Sewing machine spool support. H. L. Webster . . .  589.053 
Sewing machines. friction 'driving pulley for. 

Dimond & Dial.. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.963 
Sewing or ot.hermachines. operating mechanism 

for, M. }'reedman .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.973 
Shade holder. M. D. Greengard . . . . . . . . . . . . . . . . . . . . .  588.984 
Shelving. portable. L. C. Tabb. . . . . . . .  . .  . . . . . . . . . .  589.318 
Shoe attachment. E. T. Gilbert .. . . . . . . . . . . . . . . . . . . .  588.1f77 
Shutter bower and fastener. D. M. Staull'er . . . . . . .. 589.039 

�\��l. a�h';eJ R!il��s�;gSi: . . . . . . . . . . . . . . . . . . . . . . . .  588.� 

Signal system. municipal. H. F. Eaton . . . . . . . . . . . . .  588.965 
Signals on locomotives, -arrangement for notify· 
Ska\�
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a::t���f�'j,�.:'fe�J.
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���ltPri'�'a�d 'i.1A';.lng ·furns·.;e: reveriieratory: ii: 
589.057 

Hall. . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . .  . . . .  . . . . .  . .. . . . .  . . .  589,210 
(ConUnued on page 05) 

For Lighting and Plating 
20 light $ 40.00 50 light 15.00 100 light 125.00 

MOTORS 
lPp.����; 6' :: iii. $25; 

Storage ba.tteries and pro
8
ener wheels 

f�� �c;.·in3 N�Ystr:�dEA'vt ci.��o�ti\: 

Mac h i n e  
Mechanical &: Architectural Drawing; Marine, 
Stationary and Locomotive EngineeringiSbeet. 
Metal Pattern Cutting; Plumbing; Electricity; 

��:,i'::�l. 3 1  COURSES :Y�:ld�: 
Engineering; Surveying and lJapping; Book
Keeping; Shorthand ; English Branches ; 
Arcbi�cture; Mining; Metal Prospecting. 

:l!.r,.hO GUARANTEED SUCCESS. 
PORTABLE SINGLE RAIL SURF ACE 

Feel llad ... 1e. Advance Dr I nltlllilenti. 
Ci,.tuZar Free; Stat� wbj«!t )IOU wi8'\ to study. 
bbrutJoaal CorrespondflMe 8ehoot., Box 942, 

Ru.ilwRY:- Detai l s  of construction and description of 
rolling stock of a new system of portable railway which ! 
may be Illid UPOn ground t.hat has received no special M ICH IOAN COLLEO E OF  MINES preparation for its reception. Witb In il lustrations. 
Contained in SCI ENTIFIC A J\-IF.UTCA N SUPPLEMENT, No. A State technical school. Practical work. Special 
1 0 14. Price 10 cents. To be had at this office and from facilities for men of age and experience. Elective sys
all newsdettlers. tem. (5 weeks a year. Non-resident tuition $150 a year. 

IT COSTS N OTH I N C  TO TRY ! 
All steam users can save time 
money and trouble with the 

Simplest. safest and most 
��tci:�"t:�"h�¥N*z"xlst-

STEAM TRAP 
Guaranteed never to 
wear out. Look at the 
cut and see how it's 
donel Pay me what 
you save in coal for one year �nd I'll furnish the trap free. IT' See ilIus. notice Sm. Am. July 3k 1897. Sole American Mfr. 

Wm. S. Haines, ... 136 S. 4th 8t., Phila., Pa. 

ACETYLENE APPARATUS, -ACETY-

For Catalogues, address 
DR. M E. WADSWORTH. President. Houghton. Mich. 

COMMERCIAL 
SPANISH 

THE NEW BOOK. FITS YOU T O  DO SPANISH BUS[
NESS CORRESPONDENCE. POSTPAID. $1.00. 

R I O  PU BLISHINC CO. 
255 HANDEL HALL. CHICAGO. 

The Berkefeld House Fi lter. 
lene number of the SCIE!,"l'IFIC A M EUICAN SUPPLE- TheonlVE'itter Removing Typhoid and Cholera 
MENT, describin�. With fuli i l l ustrations, the most BaciUi. Tested and indorsed by many recent. simple, 6)r home made and commercial apparatuB leading authorities in Europe and Am-for JleneratmJiC acetvlene on the hUlle and smal l Bcale. erica. It gives a continuou� ftow of 111-
����:::i
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���We��g tered water, absolutely free from jlerms. 

table lamp making its own acetylene. Cootained in ��rn
ea

��Yt�:��r:�e 
a
�fi�.r:nJlf:'{;R 

ScrE"T[PIC AM�RlCAN SUPPLEMENT. No. lOa? cylinder. Cylinders can be sterilized by PricelO cents. To be had at office. boiling in water for one hour. �end for 
Circulars and prices to tbe BerkeCeld 

SCREW - CUTTING HIE HEADS I 
Filter Co., <I Cedar St., New York 

SELF-OPENINO and ADJUSTABLE. 
See IUUIl. Article int Scient1Jl<; American. June 23. 181M. 

The die head on tbe mar�t. Some ad-
ACETYLENE GAS A"'D CARBIDE OF over H others," VlZ. : Theyare I .l" 

The Van 
Universal 

more have I Calc ium.-AI I about the new illuminant. its qualities, I chemistry, pressure of liquefactiOn, It! probable future. 
, experiments performed with it. A most. valuable series 
( of articles, �ivinll In complete form the particulars of 
! this subject. A pparatlts for making the flas. Contained i in SCIEN1'IFIC AMERICAN S UPPLEMEN'l'. Nos. 998. 

Norman 

Bench Lathe. 

• • 

1 1004, ] 007. ] 01�, 1 0 1 4. ] Ola, 1 0 1 li. 10��. 1 U3�) and l 03S. 'J.lbe most recent apparatuA of sim. 
pie and more elaborate type described and il lustrat.ed 
in special acetylene Supplement No. 1 (J �'.  Price 10 
cents each. 1'0 be bad at this office and from all neW8 .. 
dealers • I The Automatic ,",�!i A j,atbe. Milling Machine, .... Neostyle Screw Cutter andUniverslll I � Grmder In one tool. The . ... _ best tool made for all kinds 

I 
produce. 2.� perfect ,copies 

• �_ of small work. Made by from one origInal. writmg .or !; Waltham Watch Tool Co typewriting. 30 copies permlll· 

__ SPRINGFIELD, MAss. ��:rafe�:s ��i�t�
e
all

s
tl�:

s
�o�� 

___________ .:.or-__ S_e_n_d.�"_or_c_a_tal_ogtU..:.._.__ Is done automatically. Refer-

Preserve Your Papers. iii}\��a�;:, 

c::�;:; �::rch Street. New York City 

Subscribers tO�:=�OAN and SOIEN- Experimental Science 
T[FIC AMERlCAN SUPPLEMENT. who wish to preserve 
their papers for binding. may obtain the Koch Patent 
File at the otllce of this paper. Heavy board sides. In
scription U Scientific American " and Ii ScientiOc Ameri
oan Supplement " In gilt. Price $1.50, by mall. or $l.25 
at tbis otllce. Address 

M U N N  &. CO. , 361 BIIOADWAY. NEW YOIIK I 
"Tt-Ctlls-Jlbout.COOISU I 

Every Mechanic Metal Worl<er. or I person interested In Macbinery Sup
plies shouJd have our new 1891 Tool 
Catalogue. It contalOs 710 pages, size 

I l�x1�. and 10 an exhaustive and 
Instructive list of all tools that may 
be required. Handsomely bound in 
cloth. express paid on receipt of '!. I �0!�M��Ug�b�0!.:J�n�r.:;{�1ii 
or over. Send stamps or 1M1te1J <>r<i£r. 

MONTIOMERY a, CO • .  
MAKERS .AND JOBBERS IN 

F I N E  TOOLS, 
1 06 Fulton Street, New York City. 

MODERN PHOTOGRAVURE METH-
ods.-By Horace WIlmer. An interestinK' descriRtion of 
t�o
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MENT. No. 100'7. Price 10 cents. 'I'll be had at this 
oltice and from all newsdealers. ������--�----------------------- I 

By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

LLlNG,MACHINER� I (M,IlNIJI'A,C I 840 pages, 782 fine cuts. substantially and 

beautifully bound. Price in cloth, by lIIail, 

$4. Half morocco, $5. 
This splendid work is u p  to the times. 

It gives young and old something worthy of 

thought. It has influenced thousands of 
THE SANDBLAST PROCESS.-BY J. J. men in the choice of a career. It will give 
:��t:��1J;J·th! :��!J!.�
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cent
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To be 
provements of the day, It fumishes Bug· 

ARMSTRONI'S PIPE THREADINI ' gestions for hours of instructive recreation. 

- -.AND- I Send for illustrated circular and 
.. -- CUTTING.OFF MACHINES I complete table of contents • • • •  

Both Hand and Power. 
MUNN & CO P bl ' h Sizes 1 to 6 Inches. I . ,  U IS ers, 

Water. Ga. and Steam Fit-
ters' Tools. Hlnp:ed Pipe Vises . .  
Pipe Cutter •. , Stocks and Diu : Office of the • • • 

�";"�':r� ���at;� : SCIENTIPIC AMERICAN, 
THE�'1����� ':fo�.�0. i 361 BROADWAY, NEW YORK. 

© 1897 SCIENTIFIC AMERICAN. INC. 



SEPTEMBER I I , 1897.] 
Rtadv St.,t. lstb. ---

M A G I C  
Stage Illusions and Scientific Diversions 

Including Trick Photography. 

COMPILED A N D  EDITED BY 

ALBERT A. HOPKINS. 
WITH AN tNTRODUCTIO�' BY 

HENRY RIDGELY EvANS. 

Over 500 pages. Over 400 illustrations. 

This is a new and unique work on ma,gic art. It con
tain. expo.e. of tbe .Ieigbt-of-band feat. and 
illusions of the most famous conjurors of modern 
time.. It i. profu.ely illu.trated witb over 400 
engraving.. Tbe .ubject. treated include intere.t
ing Biographie. of Celebrated Conjuror •• tbe My.
teries of Modern Magic, Ancient Magic, Science in 
the Theater, Automata, Curious Toys, and Photo
grapbic Diver.ion.. Tbe very late.t development. 
In eacb line will be given. Thu •• under pbotograpby 
tbe projection of moving picture. i. taken up for 
tbe flr.t time in book form. 

An iIlu.trated circular of this work i. now ready. and 
will be mailed on reque.t to any part of tbe world. 

TIle book wil! be sent. postpaid. on receipt of $2.IiO. 

M U N N  c!r. CO • • PUBLISHERS, 
361 BROADWAY. NEW YORK CITY. 

. 'WOO D E N  T A N KS. II·· For Rallroad •• Mill. and Manuractone •. 
I .:..... Builder. o

. 
f Steel Tower. and Tank •. • .. . ... La. Red Cypre •• Wood 'I'ank. a .pecialty. 

W. E. 'CALDWELL CO .. _ __ . _._. 217 E. Main 8treet. Loui.ville. Ky. 

MANUFACTURE OF STARCH FROM 
Maize. -By J. I{ riegner. Full details of t.he process. 
With one i Ilu!!tratlon. Contained in SCIENTIFIC AMEll
leAN SUPPLE�IENT. No. 1 0 l � .  Price lU cents. '1'0 be 
had at tbis office and from ail newsdealers. 

SO S I M P L E  A C H I L D  CAN U S E  T H E M  

S U N A R T  
MAGAZINE CAMERA. 

Foldinlt Cameras. 

tsIU
I
:�&i 

ra
�tn�

I
:JJ'n1g:. �� i% picture. $5. JF' Send 2 cent .tamp for 

Illu.trated Catalogue. 
SUNART PHOTO CO. 

5 AQUEDUCT STREET, ROCHESTER, N. Y. �- t\ COpy LETT E R S  
� . Ilfteen a minute all ieldble. nse my Im-

. , proved automatic co
. 
pylng macbine. '. IT Sen4 for iUustratM ctrcular. 

- \. JOHI\ H. ANDERSON, 
• 0' D10 lUormdnock, CHICAGO. 

Twelfth .Edition Now lUadll. 
THE SOIENTIFIO AMERICAN 

CYCLO P E D IA O F  
Receipts, Notes and Queries 

1 2,500 RECEIPTS. 708 PAGES. 
Price. $6.00 In Cloth ; $6.00 In Sheep ; $6.60 In Half 

Morocco, Postpaid. TH IS great 
work has now 

been on the mar
ket for nearly 
six years, and 
thedemand forit 
has been so great 
that twelve edi
tions have been 
called for. 

1 t is entirely 
distinctfrom the 
Ordinary receipt 
book in being 
thoroughly up 
to date. 

The work may be regarded as 
the product of 
the studies and 
p r a c t i cal ex
perience of the 
ablest chemists I 
and workers in all parts of the 
world; the information given being of the highest 
value. arranged and condensed in concise form, 
convenient for ready use. Almost every inquiry 
thatcan be thought of. relating to formulre used 
in the various manufacturing industries, will here be found aD8wered. Those who are engaged in almost any branch 
of industry will ftnd in this book much that 
is of practical value in their respective callings. Those wbo are in Bearch of independent 
business or employment, relating to the home 
manufacture of salable articles, will ftnd in it 
hundreds of most excellent suggestions. IF SMidfl»' ducrlpUu circular_ 

KUNN & CO., Publishers, 
361 Iik"oMway. New York. 
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dG'Or: 689,169 

dOll . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . ..•.••••. 588,978 
Sower. hand seed. G. I ... Gerhard .. . . . . . . . . . . . . .. . . . 589,386 
Spark arrester. B�'"Mtnzesheimer . . . . . . . . . . . . . . . .•.•• 589,213 
Spinning frame. J. C. Judge . . . . . . . . . . . . . . . . . . .. .. . . .  589.176 
Stacker, pneumatic straw. J. J. Green ........ . . ...• 588,98:1 
Stacker, pneumatic straw. C. C. Hiers .... .. . .. ... . . 589,125-

��::::h����
a
�� �� �rrn�:·. �.t.�.

I
�.�: : : : : :  : :  : :  : : : :  �:M!I 

Staples into boxes, apparatus for forming and 
Ste��v,;::�'h�t �:'�����iie;:"A: Catcbpoie:::: : : : : :  �:� 
Steam boiler. L. E. Sollgnac . . . . . . . . . . . . . . .... . . . .. . .  589.227 
Steamer, face. M . .N. HarrlB . . . .  .. . . . . . . . . . . . . . . . . . .  588,989 
Steamer. grain. E. T. Butler . . . . . . . . . . . . . . . . . . . .. ... 58�,a34 
Steel. hard body for rilling chromated. �'. Chap-

let .. . ...... . . . .. . .. .. . . . . . . . . . . . . . .. . . .. . . .. . . . . . . .  589.161 

�����Ji,
e
:,rH�'B?�h���.�·. �'. �'. ��.�.�:: : : : :  �:i: 

�tg��e���
t
���e�/gi���I:�j:;f.Yor· similar' ",'es: 

589,199 

.els. Rei.er & Sutclilfe . . . . . . . . . . . . . . .. . . .. .. .... .  589,(197 
Stora!<ebattery. W. J. Still . . . . . . . . . . . . . . .. . . . . . . .. . .  589,042 
Store service apparatus, rl� E. Barrow . .. . . . . . . .... 589,238 
Suppository mould. L. J. Harvey ..... . . . . . . . . . . . . . .  588,990 

�::r !h.
ro
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h
r��r· · switch·.· · 

. Raiiwa;: 589,262 

.witch. 
Syringe nozzle. A. McTernen ... . . . . . . . . . . . . . . . . . . . . .  589,017 
Table. See Exten.ion table. Pool and billiard 

table. Wbist table. 
Tap, cooler and pump, combined beer. W. B. 

Baker . . . . .... . . . . . .. . . .. . . . . . . .. . . .. . . .. . . .. . . . . . . .  58'J.237 

����g.
a
;�Jrc��l:l·��o������.

I
: .�'. �: .������ �:� 

Thill coupling. A. H. Worre.t . . . . . . . . . . . . . . . . . . . . . .. 589.008 
Thread cutter and reel or .pool. combined. H. V. 

Dodd . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 589.lHl 

�1�!T
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Tire armor. bicycle. M. Cboquette ..... . . .. .. . . .. . . .  589.163 
Tire. pneumatic. W. Menzie .. . . . . . . . . . . . . . . .. . . . . . .. 589.185 
Tire, rubber, Palmer & Denmead . . . .. . . . . .....•••• 589,022 
Tire shield, pneumatic. M. 0' Brien . . . . . . ..•......•• 589,019 
Tobacco pipe, W. S. Hannaford . .. . . .. .. . . . . . . .. . . . 589.258 
Tool, combination, W. A.. Zietzke . . .. . . . .. .. . . . . . . .  589,2(kJ 
Tool bolder. J. �L Richard.on . . . .. .... . . .. .. .. .. .. .  589.303 
Tooth cleaner. F. D. Gould .. . . . . . .. .. . . . . . . .. . . .. . . .  589.209 

�g�: �. f.::r��::: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:m 
���Re� 1.: ��:iUi:: : : : :: : : : : : : : : : : : : :: : : : : : : : : : :  589.163 

'I·ruck. car. J. Linden . . . ...... . . . . . . . . . . . . . ... . . .. . .  . 
rrruck. car. J. Pla�er . . . . . . . . . . . . • . .... . . . . . . . . . . • . . • •  
:&��

s
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Turnbuckle forming machine. H. Markholf, Sr .. .  589.182 
Turning machine, WOOd, N. Meyers . ..•. . . . . . ...... 589,092 

i-m���;.�3.
h
a�!t'!,*.��;':: : : : : ·:. : : : : : : :: : : : : : : ::::: �:1Irl 

��g�:ml�� ':i:'.:'�J'n"e ����
b
��fder: ']j: B:��: 589.2lH 

ham.. .. . .. . .  . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  589.330 
Unicycle. Dornseif & Mo.er .. . .. . . .. . . . . . . .. . . ..... . 589.249 
Valve, E. Evertsen .. . . . . .. ... . . . ... . . . . . . ... . . .. . . . . . 589,124 
Valve. combined equalizing stopand check, A. S. 

Ro.eberry . . . . . . . . .. . . . . ... . . . . . . . . . . . . . . . . . .. . . . .. 589.142 
Valve device for compound engines. emergency, 

C. J. Mellin . . . ... .. . . ... . ... . . . . . ... . .. . . .. . . . . . . . .  589.184 

t�l��.':e��,l'�t;;t�· �.":fu��':.'it"iii:::: : : :::: ·::::::: :: �:� 
Vehicle brake. J. Ferrel.. . . . . . . . . ..... . . . . . . . .. . . . . . .  588.968 
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��g:�l� :t��t�.<li:;t-Wel�Ii.�. �����: : ::: : : : : : : : : :  �;� 
Vehicles, mechanical movement for propelling, 

H. J. Jen.en ... . . . .... . . . . . . . . . . ... . ... . . . . .... . . " 589.358 
VelOCipede, E. L. Barton . .. . . . .. . .. .. ... . . . . .... .. . .  589.328' 
VelOCipede brake and coa.ting .procket wheel. 

N. Wallerich .... . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . .. . 589.149 
Ventilating system for building •• G. T. Finagin . . 588,009 
Ve.sel balla.t log .  S. Menzie .. . . . . . . ... . .......... . . 589.133 
Washbench and step ladder, combined, J. H. 

Pllieger . . . . . . . .. . . .. . . . . . . . . .. . . . . .. .... . . . . . . . . . . .  589.192 
Washboard, L. O. Brown . . . .. . . . . .. . . . . .... .. . .. . . . .  589,U70 
Wa.her. See Bottle wa.her. . 
Wa.blng macblne, L. D. & A. J. Hart.. .. . . . . . ... .. 589.084 
Wa.hing machine. S. B. & 'I'. M. Raley .. . .. . . . . . . .  589.194 
Wa.hing machine. I. N. Turnbaugh . .. . . . . . .. . . . . . .  589.319 
Washing machine. G. '1\ Winters .... .. . . . . . . . . . � . .. 589,059 

;:��� �'lf:e(lr;�J.
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Weighing and bag!l'inlf apparatu •• �'. H. Richard. 589.296 
Weighing and bagging machine, F. H. Richard •. 
Weighing and dis ensing apparatus. C01�C::: 

589,295 

trolled, F. H. Rfchard .. . . . . . . . . . . . .. .. . . . . . . . . . . .  589.294 

;::��:�� �a'!,£�!.
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588.276. 589.278 to �� l:�'19rJr:&. �:� 
Weighing machine. automatic. F. H. Richard •. 

589.275. 589.277. 589.286 
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wbeel. Water wbeel. 
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Window. L. S. Brad.haw . . . .. . . .. . ... . .. . . . . . . . . . . . . 589.242 
Window chair, F. Kawecky .. . . . . . . . .. . . . . . . . . . . . . . . .  589.177 
Wire or cable tightener, A. Huber . .. . ...... . . . . . . .  688.91» 
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WrenCh. L. A. Smith .. . . .. . .. . . . .. . . . .. . .. . .. . . .. . . . . 589.312 
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Yoke, neck. J. Ziegler . . • . . ••••••.••••• • • • • • • • • • • • • • • •  689,325 
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Bicycle frame. J. M. Ander.en .... . . . . . . . . . .. . .. . . . . .  27.618 
Button hook handle. P. H. Long . . . . . . . . . . . . . . . . . . . . 27.500 
8t�r.�b�w�l:gd�i::::::::::::.·:::: ·::::::::.'ii.iii6: �:� 
Chair .eat, bent wood. F. A. Dennett ...... .. . . . . . . . .  27,596 
Colfee pot .trainer clip. C. F. Downey . . .... . . . .. . . . . .  27,,9( 
Di.h. V. J. Kin� . . . . .. . . . . . . .. . . .. . .. . . . ... . .. . . . ... . .. 27,'>,'13 
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Gas meter prover frame, J. H. Mansur .... .. . . . . . . . .  27,611 
Ice .hredder, H. L. Schwarzenberg ... . . . . . . . . . . . .. . . 27.613 
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Lamp dome, street. D. J. Prenderllast . .. . . . . . . . . . . .  21,605 
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Parcel carrier. J. P. Smith . . . . . . . .. . .. . .. .. . .. . . ... .. . 27.b"17 
Puzzle box or case, G. L. Smith .. . . . .. . . . . . . . . . . . . . . . 27,592 
Regi.ter plate. hot air. F. O. �'arwell . . . ....... . . . . . .  27.606 
Saddle .eat, H. A. Ru.ch . . . . . . . . .. ... .... .. .. . . . . . . . .  27.616 
Scale face plate. J. H. Swihart.. . . . . . . .. . . . . . .. . . . . . . 27.607 
�ft��:.�rIi·�;.ltic�����Babb·itt·. : : : : : : : : :::: : : : : : :  �:� 
Skirt holder. R. M. Steindler . . . . . . . .. . . . . . . . . .. . . .. . 27.586 
Spoon •• etc .• handle for. A. G. Roger .. . . . . . . . . . . . . .  27.589 
Stocking. bathing. E. A. Guinzburg . . . . . . .... .. .. . . .  27.582 
Stool leg, J. B. Aufuldi.b . . .. . . .... . . . . . . . .. . . . . . .. . .. 27,098 
Stove. ga •• L. J. Grinberg . . . . . . .. . . .. . . . . . . . . . . . . ... 27.612 
Su.pen<ler end. W. Bloomberg . . . . . . . . . . . . . . . . . . . . . .  27.584 
Tray. L. Weil . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.00'l 

D'i:'le���£:��·r:t:ifo�c�?I���.:iiier: : : : : : : : : : : :  : : : :  �::Jl 
Whiffietree hook. A. L. Clark . . .. . .. . . . . . . . . ... . .. . .. 27.608 

TRADE MARKS. 

Beer, lager, Aktienbrauerei zum Lowenbrau in 
Mullchen . . . . . . . . . . . . . . . . . . . . .  c . . . . . . ... . . . . . .  30.527. 30,528 

Butter. Elgin Creamery COmpsny . . . . . . . . . . . . . . . . . . . 30.530 
Canned fruit. and vegetable., N. C. Cumming. & 

Brother . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . .. . . .. ... 30.529 
Steer •• com fed. H. H. Anthony & Company . . . .. .  30,581 

LABELS . 

"
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Growers' ASSOCiation. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,556 

A priJttf'!d copy of the specification and drawing of 
any patent in the fore�wing list, or any patent in print 
lssued since 1863, will be furnished from thIS office for 
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Broadway, New York. SpeCial rates will be given where 
a large number of copies are deSired at one time. 
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I{oing lI.t. provfded they are .imple. at a co.t of 140 each. 
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York. OthU' forelirn pat.enta mQ aIao be obtlilnea.. 
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1 6,1'00 H .  I'. NOW A V AI I,ABLE. '1'0 HE INC ItEAS�;D TO ao,ooo H .  P_ Tbe Company IS in a pooltion to let electric energy at exceptionally cheap rates and on the most favorable terms. Tbey al.o olfer to applicants wlsblnJl to establl.h them.elve. near the work •• •• litable land on either the German (Badl.h) or tile SwlBB .Ide of tbe Rhine. in tbe vIcInity of Important railway lines. Cbeap labor. 
For further information please address ' .. he Mllnager. K raftubertragungswerke. Rhelnfelden. Switzerland. 

F I L M S For the Be.t Projecter.cope or Kineto-
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EMPIRE NOVELTY WORKS. to2 E. 30tb St., New York. 
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MFG. CO .  899 Clinton Street. Milwaukee, Wi •. 

S P ECTAC L E S  { F. E. BAILEv .ell. 
for new optical catalogue. 271 Wab:J':i;�.�mi.,::;'.
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MODEL AND EXPERIMENTAL WORK 
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Experimental & Model Work 
Cirs. aM mWCcefree. Gardam &; Son. 41>-61 Ro.e St . •  N.Y. 

FOR SALE.-A Fir.t-claBl! Foundry and Machine 
Shop, with a good business connection and a number of 
.pecialtie •. A good cbancc for an ambitlou •• bard work
Ing man. Addre •• JOS I!:PH HILL. WARREN. PA. 
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cbanic, Farmer. and Artisan must have one. Will sell 
cbeap. Addre •• B. IBELLI. I39 Hud.on St .• B'klyn. N.Y. 

FOR SALE. ?o�y�:·�t����o��:te
n
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engine. one 30 h. p. bOiler, and one steam elevator, all in 
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STRONG CASTINGS. QUIC !<OELIVERY. 

PATTERN WOI\'K TO OI\'DER 
ACME MALLEABLE IRON WORKS .BuFFALO.N.V. 

C
OLD SAVED b)' .ending tor my 11197 Cata.

logue and Di.count. on Architectural, 
Buildlng

a 
Mecbanic .. l. Electrical.. Scien

-- titlc an Technica.l Books. wM, T, 
- COMSTOCK. 23 Warren St .• New � ork. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. HopkiD6. De.cription of a .mall elec
tro motor devised and constructed " ith a vh�w to aSJolist
inlt amateurs to make a motor which might be driven 
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!CAN SUPPLEMENT. No. 64 1 .  PI Ice 10 cent.. To be 
bad at tbi. office and from all new.dp,aler •. 

HAWKINS' NEW CATECHISM OF ELECTRICITY 
A PRACTICAL TREATISE ·_1·:�::t�?(: .. -� ��£ : ". 

- - -
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W�r::�::;:�·A!!.�';,tJ���
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Fo':i��.I��i:�\,"�k bf��� 
"old title. and �dge.. Strict-U "Up-to-Date." Postpaid. .00. THEO. AunEL &; CO •• 

Fifth Avenue, New York. 

Counterfeit 
Mileage Tickets. 

B. & O. RR. 

Recently there appeared in Pltt.burll. a man giving 
the name of R. C. Lucas, accompanied by H. woman call
ing ber.elf May Ander.on, who attempted to di.po.e of 
counterfeit B, & O. Mileage Book.. They did .ucceed 
in .elling .ome to the broker., and tben departed for 
Cleveland. where they regi.ter�d at the American 
House as R. C. Lucas and wife. 

In their elfort. to dispo.e of the .purious ticket •• they 
aroused suspicions, which were at once communicated 
to the B. & O. Allent. wbo immediately tOl'k .uce action 
as led to the arrest and conviction of the woman,· who 
was found Ilullty of .elling counterfeit ticket •• and 
sentenced to six months in the workhouse, and to pay a 
line of ¥500 and co.t •. 

The man succeeded in making his escape, but as he is 
known to the railroad people and the pOlice, his arrest 
1s only a question of time. 

The B. & O. official. bave taken every precaution to 
prevent tbe sale or use of these spurious tickets, and 
bave expre •• ed a determination to pro.ecute to the 
fulle.t extent of the law anyone caugbt attempting to 
use counterfeit mileage or other bogus forms of trans
portation, and will be e.pecially vigorous "I!ain.t bro
ker. found olfering them for .ale. 

How to Build 

PROPOSALS. 
,NEW EAST RIVER BRIDGE, COMMISSIONERS' 

Office. New York. Augu.t 31. 1897.-Separate pro
posals will be received by the Oommissioners of the 
New East River Bridge at their office at No. 49 
Chambers .treet. New York City. at 2 o'clock in tbe 
afternoon or Wednesday. September 22. 1897 . en
dorsed "Proposal for O:mstruction ot Brooklyn (or 
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chorages ot tbe New East River Bridge, in accord
ance witb the proposed form ot contract and the 
plan. and speCifications therefor. All bid • •  ball be 
enclosed in sealed envelopes, addressed to A. D. 
Baird. President of tbe Board of COmmis.ioners of 
the New Ea.t River Bridge. and presented to him 
on that day and at thRt hour at said office, and such 
bid. will be opened In puhlic meeting by tbe Com
missioners on that day at 2 o'clock. 

Copies of tbe specifications and the general draw
Ings of the work. witb tbe proposed form of bid and 
('ontract, may he seen and furtber information will 
he given at the office of the Chief Engineer. No. 84 
Broadway. Brooklvn. 

Proposals will be made upon a form provided 
therefor, and onlv those proposals will he considererl 
which are romolete. in prooer form, comply with 
the requirements herein stRted, and are offered by 
parties of known reputation, experience and re
sponstbilitv. 

Eacb hldder will he required to deposit. wltb hi. 
proposal. in the offir:e of the Commissioners. fl rer
tifted cbeck for $10.000. psyahle to the ordpr of 
RkhRrd Dee7Ps. as Treasurer of the New East Rtvpr 
Bridg-e Commissioners. as sef'urlty for the execution 
by him of tbe contraot and tbe giving of the re, 
quired hondo If bls bid I. accepted. wltbln two 
weeks n.tter notice of the acceptance of his hid. 

The ('ontractor will be required to g-tve a bond in 
the penal .um of $350.000. In tbe fOMO annexed to 
the nroposed form ot contract. with two anoroved 
Flureties or an approved Rnrety Company. ('onditioned 
for the prompt and faithful performance of the ('on· 
traf't. and tts covenAnts and the work therennder. 

Bids tor thp Brooklyn and New York anf'horages, 
ff hoth are hid tor, must be made I!leparately. 

The Comm1ssioners reserve the rt/!ht to re�pf't an1 
lind all or the P.:'Qpol!lRls offered. and to RC'cpnt nny 
prollO-.l otTer.". ( . ANDREW D. BAIRD. Pre.ident. 

1', B. THURBER. SecretaIT. 

ISO YEAR" 
EXPERIENCE. . PATE NTS 

. TRADii MARK., 
DE.IONB, 

ICOPYRIOHT. &'0. 
Anyone .ending a .ketcb and de.cription may 

quickly: ascertain, free, whether an invention ill 
prcbsbly patentable. Communication • •  trictly 
confldential. Olde.t ""ency for .ecuring patentll 
Inp!��f�
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lIpec\al notice iu the 
SCIENTIFIO AMERICAN, 

beautifully illu.trated. llU"I!"e.t circulation of 
any_.cientillc journal, we ekly. term. $3.00 a year; fl.00 .1x months. SpeCimen copies and IiAND 
Bo@K ON PATENTS .ent free Address 

M U N N  &. CO. 
361 Broadway, New York. 

WE MAKE THE BICYCLE ELECTRIC LI GHT, . S3.00 
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Table Lamp. for Battery. • • • 1.55 
Agents Wanted. or Seoofor new Catalogue Just out. 

OHIO ELECTRIC WORKS CLI!'VELAND, U. S. A. 

H A R DT M UTH'S DRAWING 
PENCILS 

AND 
. COPYING 
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ag:��t�� PENCILS 

man, engineer, copyist, 1l{ h . 
clerk. and everyone nsing � "l .. n��¥ pencil.. .bould try the '" '" '" '" 

Once tried. aIJWalls used thereafter. For sale by all Stationer. and Arti.t.· Material Dealer.. or Sample free on a�at(on. FAVOR, RUHL & CO.t Importers. 
121 West Honston Street, New YorK, 

I,.W I'O£I 
Mannfactory Established 17'61. 

LEAD PENCILS. COLORIIlD PENClLS. I:ILATE 
PENCILS. WRITING SLATES. STEEL PENS, GOLD 
PENS. INKS. PENr'IL CASES IN SILVER AND IN 
GOLD. STA'I'IONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street. New York, N. Y. 

Mannfactory Established 17'61. 

THE CmCAGO DRAINAGE CANAL.-
DeSCription of a. grent en�ineerin.ll work undertaken fO 
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CAN SUPPLEMENT. No. 1 0 1  7'. Price 10 cent •• '1'0 be 
had at this Office tmd from all newsdealers. 

a Home/"---"·� 
Tho.e intending to build will lind tbe very be.t practical .ug

gestions and examples of Modem Architecture in the handsomefit, 
Arcbltectural M"I!azlne ever publi.hed 

"The Scientific American 
Building Edition . "  

Each number is illustrated with a Co�ored plate and numerous 
hand.ome enon-aving. made direct from photographs of buildi.ngs, 
together with interior views. tloor plans. description, cost. 10cat,ioD • . owners' and architects' names and addresses. The illustration� 
include seashore, southern, colonial and City reSidences, churches, 
schools, public buildings. stablps. carria�e houses, etc. 

All who contemplate bundin�, or improvlD,;r homes or structures 
of any kind, have in this handsome work an almost endless series of the latest · and best examples from which to make selections. thus saving time and money. 

PUBLISHED MONTHLV. SUBSCRIPT'ONS $2.50 A Y EAR. S'NGLE COPIEil 25 CENTS. 

FO� �� �t �.n�W.8 �� M UNN & 00., Publishers, 361 Broadway. New Yort 

© 1897 SCIENTIFIC AMERICAN. INC. 
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