
AN AERIAL PASSENGER RAILWAY. 

BY ROLAND ASHFORD PHILLIPS. 
It is as easy now to ride in a bucket from the base 

to the very summit of the loftiest mountain chain in 
the Rockies, as to trolley across Brooklyn Bridge. 

Scientific American 

around. There to your right are towering cliffs, a 
dozen times as lofty and as massive as the tallest sky
Bcraper. In another direction are deep canons, rocky 
gorges, and steep, verdant slopes. Still you go up. 
Sometimes you clip the swaying tips of a monster 
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from view by a mantle of snow. A wonderful, bewilder
ing half hour is gone. The bucket stops, and you step 
out upon the cold, snow-clad summit of the peak. At 
intervals fleecy clouds drift across your vision, blotting 
out the valley below. 

The station, showing the cables leaving the drnm. The bncket has jnst left thc power honse. An empty bucket is seen coming back. 

To take this wonderful ride on the Sunrise Peak 
road, you leave Silver Plume and walk a few blocks 
to the aerial station. Under this cover you wait for 
your bucket. As it swoops down and stops, you step 

primewl pine tree, and again you are swaying over 
an all but bottomless canon. Then a broad green 
valley slips along below you, colored with myriads of 
wild flowers. Now, marked like some gigantic belt, 

This picture was taken about half way to the summit. Silver Plume looms 
in the distance. The wagon road is seen winding up into the hills; 

also the creek, down the caiion of which the railway 
runs which connects with Denver. 

You have gone to the sky in a bucket; you are 
standing above the clouds, two and one-half miles 
higher than New York city. 

When the clouds clear away, you note the filmy line 
of cables stretching down, from tower to tower, not 
unlike the silken web of some gigantic spider, sway
ing in the sunlight, finally to dip over a ragged 
shoulder of a ridee and disappear. 

The idea of these traveling buckets is by no means 
new, particularly to readers of this journal, since the 
identical principle is .in use throughout the mining 
world as a means of transporting ore from the mines 
to the mills. In some instances these are worked by 
gravity, and in otherS by motive power. 

It remained, however, for a western engineer to uti
lize this system of carriers, not for business but for 
pleasure. For a good many years Sunrise Peak was a 
noted attraction for the tourist, but all methods of 
reaching its lofty summit were crude indeed. Confi
dent of his success, the engineer interested a few 
wealthy men. The aerial railroad is the result. In 
Italy this method of transportation is largely in favor, 
especially across bodies of water, but the Sunrise 
Peak line is the only one in America. 

There. are two main cables, the stationary and the 
(Continued on page 496.) 

into 'it. The man shuts the door and locks it secure. 
A bell clangs, and you are off. The bucket swings 
away, and you hold tightly to the iron rim. The little 
depot with its crowd slips away below. You look 
around. There are no confining walls-nothing but 
clear Colorado air. Your sensations are comparable 
with those of a balloonist. 

comes the timber 
line. The flowers 
give way to stunt
ed brush and bare 
ren stretches of 
dull rock. And 
both of these in 
turn are soon hid 

At the summit, Sunrfse Peak, high above the clouds. Elevation, 12,000 feet. 

You begin to gather a bit Plore courage. You look AN AERIAL PASSENGER RAILWAY. 
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than four nor more than 10 lines accepted. Count 
• even words to the line. All orders must he accom
panied by a. remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY,-Yon will find 
Inquiries for certain classes of articles numbered In 
conseclltive order. II you manufacture these goods 
write us at once and we will send you tbe name and 
address of the party desiring the Information. There 
is no cbarge for this service. In every case it is 
necessary to give the number of the inquiry. Where manufacturers do not respond promptly the 
inquiry may be repeatea. 

MUNN & CO •• Inc. 

BUSINESS OPPORTUNITIES. 

LOCAL REPRIllRENTATIVE WANTED.-Splendid 
���:��:����s�:�s ti'h��U"g"hPy"t;::!li�����:� 
:�Bfg��:b�i�ec:�a�llin�e:ee �e1�: � l���::lt;e b.usinesB. No sqliciting or traveling_ This is an excep .. 
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Inquiry No. 8918.-For manufacturers of "Wydt's Electro·Catalytlc Sparking PIllg." 
co����ro;;'�P(i��tis t��:�';2d °t�c:re.!ia��t �fI��� class Machine�mannfacturin�8rm. For full informs-
�i��I;J.d&�;��W,��o '31l:i:.to lng. Michele S. Foa, Turin 

InquirY No. !S9S7'.-Wanted, themanufacturel'9of 
�:te,;:.n Winkle Woods & Sons . and the Weber power 

EDUCATIONAL. 
CIVIL SERVICE EMPLOYEES are paid well for easy work; examinations of all kinds soon; expert advice, sample question. and Booklet 40 describing positions 

W�S�i����ad':il'tt�.:'r�ll,�i��t�o'l'.aw���j','{;�i.hI'l�c�ree. 
Inquiry No. !"990. �For iuformatlon regarding shoes not made of leather bllt similar to the same and are as durable. 

PATENTS FOR SALE. 

PATENT FOR SALE.-Somethlng New, Automobile 
A utoniatic Drop Brake. For further particlliars, address Box 45, W. Enfield, Maine. 

Inquiry No. S996.-Wanted addresses of manu· 
����U:t����.f machinery for working orange wood mani-

FOR SALE.-i3tates'rlghts or outright, Patent 937.891 for Safety Gas Hose Connection. Instantly and abso· lutely seals hose on detachment from stove. Can't suicide by Safety Hose. Dennis Tangney, 213 So. 6th St, Philadelphia, Pa. 
Inquiry No. 9014.-For manufacturers of machinery, supplies, etc., to equip a small plant for the manufacture of tridium-tipped gold nib makin'!' for fountain pens. 

FOR SALE. 
FOR SALE.-Engine lathe, swln"s 9M in.. takes 25 in. between centers. Cotnplete with full set change gears to cut all size threads, 3 to 40 iu. Price only $43.00. Ad. dress L. F. Grammes & Sons, Allentown, Pa. 
Inquiry No. 9016.-Wanted, machinery necessary for an installation of a plant for reDning salt by a modiflactlon of the Bessemer process. 

WANTED. 
WANTED TO BUY Water Cooled Stationary GasoIme Engines, from 1 to 10 h. p. from mallufacturers of sa'ne willing to furnish under our own name, in carload lots, or larlle quantities, for cash. Manufacturers state 

filii particlliars to Water Works, Box 173, New York. 
Inquiry No. 90:.l3.-Wanted. to buy silk machines from re-reeling, twisting, doubling, to the final process of making it into clothes. 

LISTS OF MANUFACTURERS. 
COMPLETE LISTS of manufacturers in all lines sup· plied at short notice at moderate rates. Small and Bpecial hsts compiled to 0rder at Various prices. Estimates shOUld be obtained in advance. Address Muun & Co., Inc., Li.t Department, Box 773, New York. 
Inquiry No. 9025.-Wanted, address of rubber manufacturers in Germany. 
A LIST OF 1,500 mIDmg and conBulting engineers on cards. A. very valnable list for cll'cuI8rizing, etc. Price U5.00. Address Munn & Co., l�c., List Uepart-ment, Box 773, New York. � 
Inquiry No. 9029. - Wanted, catalogues and all information on machinery tor brRlding straw in manu· faetUl'ing straw bats. 

er��'A:t�bu�dOre!:c=!�t���� �a�i��,y��rW6o� machine 
Inquiry No. 9036.-Wanted, the address of the manufacturers of U Cycle Ball Bearing Suspenders." 

(Ooncluded from page 495.) 

work but eight houTs. But he would be 
obliged to resign from the union in the 
winter time; for observing starts at five 
in the evening and continues till seven 
the next morning, fourteen hours without 
a break. And how pleasant this is with 
the thermometer twenty-six degrees be
low zero! It needs quite a deal of enthu
siasm to keep one from freezing to death! 

To photograph the spectrum of a star, 
a spectroscope or rather spectrograph 
is attached to the eye end of the tele
scope. The object glass focuses the 
star's light on a fine slip not more than 
one hundredth of an inch in width and 
one-eighth of an inch in length. After 
the light passes through this slit it passes 
through the collimating telescope, then 
through the prism or prisms which break 
the star's light up into its component 
colors or spectrum, then through the cam
era lens and is finally brought to a focus 
on the photographic plate where is ob
tained a photograph of the star's spec
trum. Much careful thought and many 
refinements were necessary before the 
spectroscope was brought to its present 
great degree of precision. To mention 
a few of them. How is it possible to 
keep the great telescope tube so accurate
ly directed to the star that its light is� 
focused on the center of the slit one
hundredth of an inch wide, for if the 
light does not pass through the slit it 
will not fall on the photographic plate. 
This was made possible by making the 
slit jaws of polished silver, and watching 
the stray light reflected from the silver 
jaws by combining prisms and lenses in a 
rather curious fashion. The observer 
keeps his eye at an eyepiece where he can 
see the star image on the slit, and causes 
the star image to remain centered there 
by using the slow motions of the tele
scope. The exposure necessary to make 
a photograph depends on the brightness 
of the star and may last from a few min
utes to two, three, or five hours, or in 
some few cases to eight or ten hours. 
During this long exposure the tempera
ture has probably fallen a number of de
grees, and the instrument has been af
fected by all its parts contracting. This 
might result in a change in the prisms 
with the consequence that the photo
graphed spectrum will not be sharp and 
in as good definition as it might be. To 
overcome these difficulties, the whole 
spectrograph was inclosed in a tight alu
minium case lined with glass work so 
as to be non-conducting. Fine wires 
were placed inside this case. While the 
exposure was being made a thermometer 
inside the case was watched through a 
glass window, and if the temperature 
dropped, a current of electricity was 
turned through the wires inside the case, 
and kept turned on till the proper tem
perature was reached. Within the past 
year a� thermostat has been introduced 
and the temperature is automatically 
kept constant. And hence while the ex
posure is being made the spectrograph is 
kept at a constant temperature, there is cll�g:,rlil:'rrtc 't��y����ed, the address of the 

Inquiry No. 9042.-Wanted the address of Farney no change in its several parts and a 
Safety Razor Co. sharply-defined spectrum will result. A 

sa�;1��at�':K,IYs'l.fn�.-Wantefi to buyoutflts neces· wonderfully accurate instrument this 

I . N 9046 W t d hi f makes leading to results of the highest 
tben���a�ro of all "h;ds �� 2rui'l'ggxe�e, v..s��r1 ari'a crates. degree of precision. 

Inquiry No. 904!".-Wanted, address of manufacturers of metal table slides for extension tables. 
Inquiry No. 9049.-Wanted, to buy rotary brusbes suitable for a shoe shining machine. 

fo���!�r p�t�r�'m':���u%�We�ag���';tg'l g]u.cose. 
Inquiry No. 901i3.-Wanted, address of firms who install plants to manufacture nitrogen. 
Inquiry No. 9054.-Wanted , address of manufac. turers of articles made from mica. 

te��.:t:J� l!: 8�� ::gJr�es�ddress of parties in-

Inqniry No. 901i6.-For manufacturers of window shades. 
Inquiry No. 901i7'.-For manufacturers of "lass and china balls, used as fixture. or ornaments on ligbtning rod eqUipment, also weather vanes for same pur. 

pose. 
_ .. l�quiry No. 905S.-Wanted, firms who make mao ....... ery used for pulverizing soap-stone. 

InquirY No. 9059.-For manufacturers of flexible steel chain maIL 

FLY PAPERS. - FORMULAS FOR 
StickY Fly PIQI8r\I are contalned In !!CIBNTIno AIOIlI
a.Jr Bt1PP�'1fOL 1057' andJ3lJ4. JIaoh tlllUl �ae��.r_�o:n. _til eMh, frOID 
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AN AERIAL PASSENGER RAILWAY. 

(Continued from page 488.) 

haulage. From the haulage cable, which 
is one and one-half inches in diameter, 
the buckets are suspended, their entire 
weight being sustained by two steel four
inch flanged wheels running over the 
stationary cable. 

These buckets are constructed of heavy 
wrought iron, six feet long and four wide, 
with a door opening on the right side, 
which door is seclttely bolted when the 
bucket is en route. There are twenty-six 
buckets on the line, carried by the haul-

(Ooncluded on page 499.) 

Aeroplane�Motors 
We are hnildlng monoplanes of the Bleriot crosschannel type. Delive,.y3 week� after receipt of order . Jj'light guaranteed. Price �OOO; one-th!rd cash with order. We also build several kinds of light-weight aeronautic motors and propellers. Particullll'ssnd prices furnished u�N'I�l1'i1ilg�PLANE AND AIRSHIP CO. Box 173, New York. 

DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 
NATIONAl STAMPING AND ELECTRIC WORKS 

2'"",-220S Jefferson Street. ChlC.go. Ill. 

CONSULTING ENGINEER. 
ERNEST L. RANSOME Reinforced Concret.e 
11 Broadway, New York 

SOUTHERN STAMPING & MfG. GO. 
Manufacturers 0 f special and patented articies. 

R. s., NaohvID." Ten .. 

• Corliss Engines, Brewers and Bottlers' Machinery. >l'HE VIL'rEIl M�·G. CO., 899 Clinton St .. Milwaukee, Wis 

MODELS" EXPERIMENTAL WORK. Inventions deVeloped. Special Machinery. 
E. V. BAILLARD CO .. 24 Frankfort Street. New York. 

RUBBER Expert Manufacturers Fme Jobbing Work 
PAR.KER. STEARNS .i CO .. 288·290 Sheffielcl Av., B'kIYD, N. Y. 

MOO R E Ruilders of Special Machinery to Order. 
Inventions perfected. Modeb:. 

&.. CO. JJJChIU.\.\lIdtl·Lul.illl .... llllt'.�llillt�u.l.�.�. 

MASON'S NEW PAT. WH IP HOIST for Outrl.,ger hoists. Fasterthan Elevators, and hoist direct from teams. Saves handling at less expense. 
Manfd. by VOLNEY W. MASON & (JO •• Inc. 

Providence. R. I •• lJ. S. A. 

MORE FUN than a barrel of MONKEYS. 
nAlphan RUBBER TACKS. !.'�ld'i5::U:B.::'!'i 
PARKEB, STIIAIINS "' co., 198 Bhellleid .bOo, BroolllDo II. Y. 

=-- T HE SCHWERDTLE STAMP CO �. STEEL 5TAMPS, LETTERS & FIGURES 
� BRIDGE.PORT �ONN � 

Experimental & Model Work 
OW.d:�tru. Wm. Gardtlm .taon.221FultonSt,NY 
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Potato sorter. W. Pertzsch ............... 943,097 Power transIlllission mechanism, E. E. Kel-ler ................ .................... 942,913 

:���:�� :���:na. �. ':�n�����g���:::::::: m:��g Printing press, W. F. S. Fe .... y ............ 943.629 Printing press hrake. C. A. Wright ........ 943.507 Printing press ink fountain, A. M. C'(>ttrell 943.218 Propeller, marine, D. Urch ......... .............. 942,986 Propeller, vibrating. E. Hildebrandt . . • • . .  943,074 Pulp digesters. charging. E. F. Parker ..... 942.924 Pulp feed regulator. A. Schultz ............ 943,165 Pulp, machine for saving waste, E. F. Parker ................................ 942,925 Pulverizer. land. L. Traub ................ 943,490 Pump attachment. oil. Aggas & Rabbitt ... 942.954 Pump, double acting, R. G. Holekamp ..... 943.018 Pump, governed, N. McCarty ............. 943.095 Pump rod coupling. C. L. Kenyon ......... 943.080 Pump, vacuum. T. W. Lowden ............. 943 556 Pumps, automatic device for controlling the operation of. W. F. Otto ............. 943.369 Pumps, operating mechanism for double-acting, O. F. Preslar ................ . Puzzle, J. F. Collins ................... .. Puzzle, A. Weigt ............................................ .. Rack. Bee Display rack. 

943.201 
943.390 
943.496 

Rail honds, manufacture of, G. A. Mead .. 943.438 Rail chair, A. Wardle ................... 943,206 Rail clamp, guard. M. BUl'P"e ............. 943.138 

I:H j�Ylt, ���;n&ou�inift�v������ .. � .. ?::���: g��:��l RailS. step joint for. J. H. Allen .......... 943.057 Railway construction. E. D. McDonald .... 943.198 Rail way crossing gate. H. J. Richendrfer. 943.566 Railway c'rossing gate, electrically operat-ed, T. Hummel ..... : ............................. 943,352 Railway fastener. C. H. Cornell .... 943,520. 943.521 Railway fastening. C. H. Cornell. ......... 943.522 Rail way lining block. A. Barnhard........ 943.295 Railway rail splice. I. N. Prenovlcb ...... 943.619 Railway railS, nut holder [lnd joint sup... porter for. G. W. Henry. Sr ......... 943.543 Railway switch. F. Bayless ............... 942,996 Railway switch. P. E. Vail .. ............ 943.053 Railway switch. Reinoehl & Weaver ...... 943.269 Railway switch mechanism, F. P. Perkins D42,927 

li!H:!� �r:.t"c�' l�e��'ii �' .. � ... �.a.i��:::: �:g�� Railway tie. H. L. Hollis .......... 943.409. 943.410 Railway tie. metal. L. J. Sparks .......... 943.048 Railway tie plate. T. A. J. Hendricks .... 943,073 Railways, junction Signal for mining', W. Kleman ............................... 943.114 Range finders, means for supporting and working heads of. Barr & Stf(}ud ..... 943.296 Razor blade stropping device. O. Kampfe .. 943.355 Razor stropping device. C. F. Benedict .... 942.880 Refrigerating apparatus, ammonia, T. C. McKee ................................ 943.040 Registers, wall frame for air, R. O. Brown 943,298 Rein holder, A. Bing .................... 943,376 Rein holder. H. Green .................... 943,537 Resizer, F. W. Moore ...................... 942.921 Ribhon feeding mechanism, Craig & Coff-man ........... .. .. . .. .. . .. .. . .. .. .. .. 943.624 RiDe rear Sight, W. R. Hatfield ............ 943.542 Road-bed cutting apparatus, L. D. Craig, reissue • . . . . . . . . . . . . • . . . • . • • • • • . . . . . . . .  13,055 Rock crusber. E. S. Philips ............... 943.455 Rolling mill. H. Grey .................... 943.633 Rope coupling. ShulHebottom & Kenw(}rthy 943.168 Rotary gasoline engine. T. E. Braley...... 943.592 Ruling device. E'. A. Auerbach .......... .. 942.877 Sad iron. J. Kadiera ................... ... 943.254 Sad iron, F. W. Emerson ................. 943.302 Safe. protecting. Martin & Smith ......... 943.437 Sardine tins and the like, key for remov .. ing lids from. Read & Miles........... 943.459 Sash and door check, combined, G. F� Ehe-mann .................. . . .. . .. .. .. .... 943.401 Sash balance. window. Greear & Cox ...... 943.014 

MODELS A EXPEAIMI!:NTAL WORK Sash fastener. J., A. Di)low ................ 9�.301 

G"ears,"1iies, 'J."oofs,1Ilovertles manUfact'<l �::",�:rd:to�' Ifite�a��n J: 'Giboon::: ::: ::: �3:��� M. P. SCHELL, 1759 Union Street, San Francisco 

I 
Scaffold, Dying. Martens & Schulz ......... 943.436 

A MACHINE SHOP E D'AMOUR Scal�. D. C, Stauffe� ..................... 942.945 

80C�rtlandt Street Seedeg ��6k�a;o������. ?���. �.� .���:' .. �: 943.406 
Good Work-Fair Price. New York Self· adjusting wrench. R. H. Andel'Son .... 942,992 Sewing machine. C. F. & M. T. Goforth ... 942.899 Sewing machine structure, V. Bloom ...... 943,623 Shade machine knife, window, E. O. Eng� herg .................................. 943.221 Shalle supporting device. E. H. Lunken .... 942.967 

25c, Parlor Tricks Catalogue, free. Shaft or pulley coupling. T. White ....... 943.209 

MARTINKA & CO.. Mfrs .. 493 Sixtb Ave.. New York �g!�� ::;,�:,:r.g s'r:���nr;r'l'H�1�nr;�:: ::: �!�:��� 
INCORPORATE -Arizona Laws. most liberal 

• and cheapest m U. S. No tax. No liability. Hold meetings. do business anywhere. Cost very small. We furnish complete Corpor-
�iiree���dfrr::n:�'�zg:n�f Bfufo�'!t.���, �llbl��:' f���: Southwestern Sec. & !nv. Co., Box H488, PhOenix. Ariz. 

Instructive Scientific papers 
ON TIMELY TOPICS 

Price 10 Gents each by mail 

ARTIFICI"L STONE. B y  1,. P. Ford. A paper of 1mmense practical value to the architect and builder. ScmNTIFIC AMERI
CAN SUPPLEMENT 1500. 

THE SH RINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An excellent presentation of modem views; flllly illustrated. SCIENTIFIC AMERICAN 

SUPPLEMENT 15,00. 
CONSTRVCTION OF AN INDICAT. 

ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. Monroe Hopkins. Fully illustrated. SCIEN

TIFIC AMERICAN SUPPLEMENT 1 5 00. 
DIRECT -VISION SPECTROSCOPES. By T. H. Blakesley, M.A. An admirably written, instrnctive and copiously illustratea 

article. SCIENTIFIC AMERICAN SUPPLE

MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con
tain excellent articles witk full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME· 
RICAN SUPPLEMENTS 720 and 793 describe their construction so clearly that any amateur can make them. 

DYNAMO AND MOTOR COMBINED. Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be rnn either as dynamos or motors. 

ELECTRICAL MOTORS. Their Con-struction at Home. SCIENrIFIC AMERICAN 

SUPPLEMENTS 7 59.761.767.641. 

Price 10 Gents each, by mail 

Order t hrough your newsdealer or from 
MVNN &. COMPANY. Inc. 

Sharoener. knife. B. F. Emery ............. 942.959 Sheet metal culvert, corrugated, H. W. Harry . ..... . .. . . .. . .. . .. . . . .. . . .. . .... 943.306 Sheet metal. Ifalvanlzlng, A. Niedringhaus 943.264 Sheet metal Wlring' machine, W. R. Magie 943.118 Shock absorber. J. H. Friedenwald ........ 942,896 Sbock deadener. Mayesky & Boileau ....... 943.119 Shock loader. J. B. Schuman ............. 943.473 Shoe tree. A. H. Taft, reissue .............. 13.057 Shoe trimming machine, A. Vose ......... 942.987 Sifter. ash. S. J. Phreaner ................ 943,457 Sign. electrically illuminated, J. H. Goehst. 943.246 Signal light apparatus. G. Dalen .......... 943.300 Signal system. automatic. P. O. Adams ..... 943.587 Signaling apparatus. selective. O. M. Leich 943.115 

�t��.onre��fie�f.p�.SiW. k'r��g�;..t-n. ��".i.n.f:.l?� �:�:m Sled runner. D. L. Blocher ................ 943.513 Slime separator. centrifugal. O. M. Kuchs. 943.083 Snow sweeper. W. J. Cooke ............... 942.888 Sockets. detachable chain guide for pull. H. Hubhell ........................... 943.077 Sound box. W. A. Chapman ............... 943.339 Sound reproducing machine records, manu-facture of. R. L. Gibson .............. 943.631 Soun8:�r:fla&atl�c!�r .��c.e.i�:�� .. s.����r.i�.e: 942,897 Spectacles. eyeglasses. and the like, S. S. Lawrence ............................. 943.085 Speed mechanism, E. E'. Keller, 
942,910 to 942.912. 942.914 Spittoon. J. Escuder ... . .................. 943.527 Sprag remover and retainer, .T. T. Harcarik 943,538 Spray burner. A. Rohrbach et al. ......... 943.567 Spring. See Window spring. Spring wheel, J. A. Dieterich . . • . . • . . . • . . . .  Square, T. C. Howland . • . • • • • • • • • • • • • . • . .  Stair tread. R. T. Kanski ............... . Stall. cow. C. S. Torrey ................. . Stamping devices, cushioned support for, J. 

943.397 
943.351 
943.418 
943.489 

Dubisee ..... .......................... 943.342 Staple forming and discharging mechanism. V. Hoxie .................... 942.904 to 942.906 Staple machine, J. Buckley ............... 943.235 Steam boiler. J. C. Parker ............... 943.452 Steam generator. B. F. Silliman .......... 943.277 Steam generator for submarine boats, R. D . Mont justin ............................ 943.153 Steam generator, superheater, and feed water heater, F. A. Haughton ......... 943.189 Steel. making, I,. M. Atha ................ 943.171 Steel, refining. E. Humbert ............... 943.192 Stool and foot rest. combined. M. L. Porter 942.975 Stool. shoe fitting. H. H. Kramer ......... 942.965 Stop mechanism, automatic, V. Hoxie ...... 943,411 Storage battery. L. H. Flanders ........... 943.345 Stove. pocket. B. Scamardi ............... 943.569 Stovepipe anchor, J. Murchie ............. 943.037 Street sweeper, J. R. Pollock ............ 943.122 Stropping machine. J. L(}renzen ............ 943.311 StulHng b(}x bland. F. Keeler.............. 943.356 Suction apparatus. M. Lebenherg ......... 943.426 Suit case. B. F. Becker ................... 943.333 Superheat ga,,;e. Lothrop & Bradshaw ..... 943.260 Superheater. F. D. Potter .... ............ 943.606 Support or bracket. J. H. Cook ........... 943.237 Surface gage for parallel lining. C. O. Dost 943.010 Surgical forceDs. E. Moraweck ............ 943.263 Sweeping machine. Nathan & Heuser ...... 942.970 Switch handle. C. Schuster ............... 943.124 Swivel. detachable, Garson & Gilkerson .... 943,299 Tapping' and drilling tool. J. H. Dorman .. 943.009 

361 Broaclwa,y 
Tar and debris trap. G. R. Evans ........ 943.628 

New York Tarsla work. manufacturing. F. Kohn ..... 943,309 
, (Concluded on page 499.) 
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age cable, spaced at equal distances of 
485 feet apart. These buckets are held 
to the runners by a one-half by two-inch 
steel frame, allowing it to swing freely 
on an axle between the flanged wheels. 
The seating capacity of each bucket is 
four. 

In the entire distance there are fifty 
towers, built of eight by eight timbers, 
most of which were cut within a mile 
of the road. Over these towers run the 
cables. The stationary cable is the 
higher one, the haulage cable being two 
feet below and carried midway in the 
frame that supports the buckets. This 
haulage cable is endless, winding about 
a huge drum at, either terminal. The 
towers are not placed an equal distance 
apart, but according to the slope and the 
contour of the ground. On the longer 
stretches they are frequently two hun
dred feet between, while at the base and 
summit they are within a few feet of 
one another. Perhaps the best example 
of the entire simple working plan may 
be found in the large stores of a city, 
where package carriers are in use. The 
little wire baskets that carry your pur
chases from the clerk to the wrapper are 
in miniature duplicates of these huge, 
man-carrying buckets, save where the 
former are operated by springs, the lat
ter are moved by electric power. 

The entire distance covered, from base 
to summit, is one and one-half miles, and 
in traveling this you are raised from 
nine thou'sand feet at Silver Plume to 
something greater than twelve thousand 
five hundred feet at the summit. This is, 
approximately, one foot lift for every two 
feet covered. In order to attain the 
same elevation, any road in the worlel.
Pike's Peak cog road a possible excep
tion-would have to traverse several 
times the distance. The timE 1S thirty 
minutes each way. 

The motive power is electric, the cur- I 
rent being transmitted from GeOl'getown, 
four miles distant. Two motors are used, 
both of thirty-five horse-power each, and 
both located at the upper terminal. One 
motor is sufficient to operate the endless 
cables on an average haul, but on other 
occasions, where the buckets are filled, 
both are thrown in. 

The entire road is equipped with elec
tric signals and telephones. In its 
length are five stations, built about the 
towers, each with its watchman. The 
slightest accident is promptly telephoned 
to the engineer, and the buckets stopped. 

The plans were first drawn up late in 
190�, and the cQnstruction commenced 
the year following. It was not until the 
summer of 1908, however, that the road 
was in full running order. The total 
cost was slightly in excess of $70,000. 

...... 
A ][ACHINE FOR SIMULTANEOUSLY FIR

ING lIIANY BLASTS. 

(Ooncluded from page 484.) 

by the shaft. When the switch is thrown 
to the lower contact, the fuse circuit re
ceives the whole current from the electric 
generator. 

All of the fuses are melted instantly 
by the heavy rush of current accentuated 
by the inductive kick of the coil, thus 
producing a simultaneous firing of all 
the charges of explosives used. In deep
ening the river at Sault Ste. Marie for 
the United States government, the con
tracting firm used three similar ma
chines, but larger and more powerful, op
erated by compressed·air engines. These 
machines were perfectly automatic and I 

unfailing in operation. In all. cases the 
fuses were arranged in parallel circuit 
between the two mains of the dynamos, 
the pressure being 12 volts. It is stated 
that these devices operated so simply 
that it required only the opening of an 
air valve to fire three hundred charges 
of dynamite at one time. 

I •• 

Oleat Maury.-A preparation for greas
ing wool, according to a French 
patent, is made by the saponification of 
mixtures of mineral oils and vegetable 
oils by alkaline carbonates. 

Scientific American 

THE AUTOMOBILE NUMBER 

of the SCIENTIFIC AMERICAN 

laaues 

January 15, 

THIS year bigger and even better than it ever was. 
It has been our purpose in publishing this annual 

review to give the automobile owner and the prospective 
purchaser truly helpful information, and to that end the 
number will contain the following articles : 

1_ T he Automobile and the Farmer. 

2. How to Overhaul Your Car. 

3. The Automobile Fire Engine. 

All the latest automobile pumping engines, chemical cars, hook and 
ladder trucks, and hose carta are described_ 

4. The Automobile.and the Road. 

The automobile has presented to the road engineer new problema 
for solution. He must render his roads impervious to water and 
practically proof against the destructive effect ot tires. The United 
States Government through the Office of Public Road Inquiry is now 
studying this subject_ The article written by Mr_ Page, Director of 
the Office of Public Roads, describes what haa been done. 

s. Anti "Joy Ride" Devices. 

This article is a complete description of devices which have been 
invented for the purpose of preventing chauffeurs from taking out 
their owners' machines. 

6. The Modern Electric Automobile. 

7. Making Your Own Repairs. 

8. T he Cars of 1910. 

9. Automobile Identification Chart. 
Sometimes you have wondered what make of car was that which 
skimmed past your admiring eyes. The 1910 Automobile Number 
will enable you to identify any car by its radiator and engine bonnet. 
About thirty-five automobiles are thus illustrated for identitication in 
a sketchy, artistic way. 

10. The Inexpensive Car. 
Any man with a good salary can now afford to own some kind of 
an automobile. How the machines are constructed and what may 
be expected of them is lucidly set forth. 

11. The Wonderful Rise of the Automobile Industry. 

12. Automobile Novelties. 

Order from your newsdealer or from 

MUNN & COMPANY, Inc., 361 Broadway, New York. 

The Scientific American Boy at School 
By A. RUSSELL BOND 

12mo. 338 Pages. 314 Illustration •• 
Price $2.00 postpaid. 

T
HIS book is a sequel to "The Scientific American 

Boy," many thousand copies of which have been 
sold, and has proven very popular with the boys. 
rhe main object of the book if< to instruct how to 

build various devices and apparatus, particularly for 
outdoor use. The construction of the apparatus, which 
is fully within the scope of the average boy, is fUlly 
described and the instructions are interwoven in an inter
esting story, a feature which has assisted in making the 
"Scientific American Boy" so popular with the boys. 

It takes up the story of "Bill" and several of his 
companions at boarding school. They form a mysterious 
Jl]gyptian society, whose object is to emUlate the resource
fulness of the ancients. Their Chief Astrologer and 
Priest of the Sacred Scarabeus is gifted with unusual 
powers, but his magic is explained so that others cau 
copy it. Under the directions of the Chief Engineer, 
dams, bridges, and canal-locks are constructed. The 
Chief Admiral and Naval Constructor builds many types 
of boats, some of which are (mtirely new. The Chief 
Craftsman and the Chief Artist also have their parts 
in the work done by the Society, over which Pharaoh 
and his Grand Vizier have charge. Following is a list of - the chapters: 

Chapter I, Initiation; Chapter II, .Bu,ilding a Dam; Chapter III, The Skill'; Chapter 
IV, The Lake H;ouse ; Chapter V, A M,dmght Surprise; Chapter VI, The Modern Order 
of Ancient Engmeers; Chapter VII, A "Pedal Paddle-Boat"; Chapter VIII, Surveying; 
Chapter IX, Sounding the Lake; Chapter X, Signaling Systems; Chapter XI, The 
Howe Truss Bridge; ChaI?ter XII, The Seismograph, Chapter XIII, The .Canal Lock; 
Chapter XIV, Hunting WIth a Camera; Chapter XV, The Gliding Machme; Chapter 
XVI, Camping Ideas; Chapter XVII, The Haunted House; Chapter XVIII, Sun Dials 
and Clepsydras; Chanter XIX, The Fish-Tail Boat: Chaptl'r XX. Kite Photography; 
Chapter XXI, Water-Kites and Current Sailing; Chapter XXII, The Wooden Canoe; 
Chapter XXIII, The Bicycle Sled; Chapter XX.IY, Magic; Chapter XXV, The Sailboat; 
Chapter XXVI, Water Sports, and Chapter XXVII, A Geyser Fountain. Index. 

MUNN & COMPANY, Inc., 361 Broadway, NEW YORK 
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(Ooncluded from page 496.) 
Teeth, mounting for artificilll, E. J. Green-

field . . . . . . ... .. ... .. . . . . . . . . . . . . . . . . .  943,113 
Telemeter, O. Eppenstein . . ... . . . . . .. . . . . .  943,109 
Teleobjective, E. Wandersleb . . . . . . ... . . .. 943,105 
Telephone call registering system, W. J. 

Kibbe . ..... .... . ...... . . .. . . .. . . . . . . . . 943,081 
Telephone currents, method of and appa-

ratus for repeating, P. A. Campbell ... 942,885 
Telephone dial, illuminated, R. B. Hallock 943,305 
Telepbone receiver support, W. J. Mogridge 943,033 
Telephone transmitter mouthpiece, J. A. 

Jamieson ... . . . . . . . . . . . . . . . . . . . . . . . . .. 943,169 
Telephone transmitter, sanitary, M. Y. Cal-

cutt . . ......... . . .. .... .. .... ......... 943,386 
Tempering furnace, electric, V. & V. E. 

Royle . . .... ... . . .. ...... . ............. 943,272 
Test indicator, R. L. Smitb . . .. . .. . ...... 943,282 
Textile machinery, cloth clamp for, T. W. 

France ... . . .. . .... . . ..... .... . ...... .. 943,067 
Tbeodolite, etc., L. H. Cooke.. ............ 943,063 
Thiosalicylic compound and making same., 

E. Muncb .. ..... .. ...... ....... 943,560, 943,561 
Timing and ignition device, W. H. Saun-

ders . . ............ . ................ ... 942,936 
Tin scraps and producing tin compounds, de-

tinning, O. K. Zwingenberger ......... 943.508 
Tire, P. W. Litcbfield .. . ..... . .. ... . ..... 943,358 
Tire armor, S. S. Cbilds .. ................ 943,002 
Tire, automobile, I. B. Kempsball ........ 94:3,025 
Tire, automobile, W. G. Dicker .... ....... 943,396 
Tire, automobile, C. E. W. Woodward .. . .. 943,505 
Tire, elastic, A. Bonnaz . .. .... .. .... ..... 942,881 
Tire, pneumatic, A. F. Angellcola . .. ... .. 943,371 
Tire, pneumatic, A. Latimer . . . ... .... . .. 943,640 

Tire protector, C. E. King . . ... .. .... .... . 943,026 
Tire protector, J. Ricbardbon . . . . . . .. ..... 943,463 
Tire supporter, Coate & Saris . . . . . .. . ...... 943.341 
Tire, vebicle, T. H. Banks ... . . . . . . . ... . ... 943,173 
Tire, vebicle, T. W. Lucke .. . . . . .... ...... 943,430 
Tire, wbeel, H. L. McDu1I'ee .. .... . ....... 943,446 
Tires, apparatus for manufacturing wheel, 

J. K. Williams . ....... ... . ........... 943,054 
Tires, woven wrapper for, J. Marcet y Marti 943,557 
Toaster, H. P. Knoblock .. ... . . . . . . .. .. ... 943,555 
Tool, electrically beated, G. E. Stevens ... . 943.483 
Tool bolder, A. F. Liden . . .. . . . . . . . . . . ... 943,087 
Tool bolder, C. B. Wells ... . . . . . . . . .. . . .. 943,499 
Tootb, artificial, J. W. Ivory ... .... . . .. .. 943,354 

:£gJ: I: l.
biMi�fne

et
et\ii ::::::::::::::::::: ::N�� 

Toy, J. G. Sinclair ........... . .. . .... .... 943,575 
Toy, basket ball, E. S. Staples .. . .. .. ..... 942,944 
Toy, mecbanical, E. J. Pearce.. . . . . ... .... 943,096 
Toy, sounding, M. P. Exline et al. . . .... .. 943,529 
Track sander, H. Vlssering . . . ... ........ . 943,288 
Track sander, D. Tauriello . . ..... . ........ 943,487 
Transformer furnace, E. A. A. Gronwall 

et al. . ................................ 942,961 
Transmissiun mechanism, E. Bonneau ..... 942,882 
Trestle, folding, E. F. Wbitebead .......... 943,328 
Triangles, apparatus for solving spherical, 

Frencb & Frederick .................. 943,532 
Truck, band, G. D. Parker ................. 943,265 
Trurlks, skirt supporting attachment for 

wardrobe, A. M. Moorman ............. 943,154 
Truss frames and the like, cushioning de-

vice for, J. S. E. Freel. ............... 943,244 
Tube. See Collapsible tube. 
Turbine blading, F. Hodgkinson ...... . .. . 
Turbine, elastic fluid, F. Hodgkinson ...... . 
Turbine, elastic .fluid, W. J. A. London ... . 
Turbine, elastic fluid, C. Roth ............ . 
Turn table, G. A. True .... ........ .. .. ... . 
Turpentine hack, N. B. Stone .. ....... ... . 
Type casting and composing machine, W. 

943,347 
943,349 
943,359 
943,465 
943,491 
943,050 

G. Wbite ............................ 943,612 
Type, plates, etc., machine for sawing and 

trimming, G. H. Vining .............. 943,129 
Typewriter, justifying, W. G. Wbite ..... 943,502 
Typewriter keyboard, S. W. Rowell ....... 943,466 
Typewriter toucb key finder, G. A. Cage .. 943,108 
Typewriting macbine, T. J. Coo ........... 943,141 
Typewriting macbine, H. G. McCoe: ....... 943,444 
Typewriting macbine, H. S. McCormack .. 948,445 

fj�b'f:I��b 
a:J'P�:tYi'j;e,
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A:·
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Universal jc-int device, J. Simon ............ 943,573 
Vacuum cleaner, J. N. Wbitebouse ........ 943,583 
Vacuum cleaning apparatus, J. F. Lacock . 943,424 
Val ve, automatic air brake retaining and 

release, D. F. Knerr .................. 943,602 
Valve, automatic cut-oll', J. Miller ........ 943,559 
Valve, car sprinkler, E. C. Perry ......... 942,974 
Valve, cbeck, J. G. Parker ................ 943,451 
Valve, drain, E. S. Stotts ................ 943,577 
Valve, regulating, S. A. Palmer ........... 942,972 
Valv�s, push button mechanism for flush, 

W. J. Frost .......................... 943,630 
Vehicle attachment for detaining draft ani-

mals, C. Reiger ....................... 943,100 
. Vebicle wbeel, E. J. Selley .............. 942,939 
Vebicle wbeel, A. Grall' ................... 943,112 
Vebicle wbeel, H. O. Peck ......... 943,563, 943,564 
Vebicles, gasoline tank for motor, R. Hull'. 9.42,907 
Velvets and like pile fabrics, machine for 

pegging, F. Sbaw ..................... 043,167 
Vending machine, coin controlled, A. Jacobs 943,552 
Vending machine coin controlled mechanism, 

A. Jacobs ............................. 943,551 
Vending machine coin switch, O. Oehring. 

943,562, 
Vending machine, stamp, C. W. Timmons� 
Vermin-destroying apparatus, L. I{reft .... . 
Vibrator, A. J. Stecker .................. . 
Vote registering machine, automatic, E. 

943,636 
943,285 
943,256 
943,620 

Boggiano ............................. 943,378 
Voting macbine, E. E. Wolf. .............. 942,991 
Voting macnine, A. McI{enzie ............. B43,041 

I ��1���iZrn�Cb�:;ld�0:t1�:' Jiill�m�����:��: �!g:g�� 
, Waffle macbine, cone, A. G. & M. Andalaft. 943,293 
t Waffle packing case, cone, A. G. & M. And-

alart ................................. 943,292 
Wagon bolster, log, J. T. Warren ......... 943,493 
was��iif�, ���tin

c:d�n:�'
W�n�i�Cl�i

.�� .. ��: 943,152 
Wasbing macbine, G. A. Carlson .......... 943,177 
Wasbing macbine, E. C. Waring ........... 943,581 
Watcb guard, S. Rosofsky .... .. ......... 943,271 
Water curb box lid. J. J. Heimbuecber .... 943,407 
Water electrolytically, purifying, H. B. 

Hartman . .  . .. . . . . . . . . .. . . .. .. .. . . . . .. 943,188 
Water motor, W. J. Wbite . . . . . ... .. . . .. .  943,501 
Wat

if. �r.i��� ��������� .. :
I
.
e
.
c
.
t:�����c: .. �: 943,187 

Water tube boller, El. W. Clark . . .. . . ... .. 943,139 
Wave breaker, J. A. Rosvold, reissue ...... 13,056 
Weed eradicating means, B. F. & J. A. 

Scott ................................. 943,475 
Weighing apparatus, automatic, A. Souan-

del' . .. . . . . .. . .. .. ..... .. ....... . ... . .. 942,942 
Weigblng macbine, automatic, P. Edtbauer 943,012 
Welding apparatus, electric chain link, C. 

L. Holl' .................. ............. 943,190 
Welding compound, M. U. Scboop .......... 943,164 
Wbeel rim, emergency, W. F. & R. L. 

Jenkins . , ............................. 942,909 
Wbeel rim, vebicle, P. W. Litchfield ...... 943,029 
Wbip and robe lock, combination, W, York 943,107 
Windm1l1 power, system of utilization of, 

H. C. Busby ......................... 943,000 
Window bead fastener, C. Cassleman ....... 943,062 
Window fastener, N. Dion ..... ... .... .... 943.398 
Window glasRes, safeguard for, E. B. Bave 942,955 
Window kitcben, A. Soper ............... 942,979 
Window spring, J. Hagerty .............. ; 943,147 
Window, swinging, C. C assleman .......... 943,061 
Wire, barbed, V. Hoxie ............... : .. 943.413 
Wire chain making machine, M. Fessler ... 943,110 
Wire package, H. W. Struss ............. 943,202 
Wire staple fortning and setting machine, 

W. C. Osterbolm .... , . . . . . • . . . . . . . .  ,. 943,045 
Wood, etc., machine for dressing and finish· 

lng, J. W. Scbleicber .......... 943,046, 943,102 
Woodworking macbine, E. P. Sbank ....... 942,940 
Work box and stand, S. Pecoy . . . .. . . .. ... . 943,454 
Wrencb, C. E. Townsend .................. 943,286 
Wrencb, S. A. Holman . . .. .. . . . . . . . . . . . . .  943,5�5 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of tbe patent desired and tbe date be 
given. Address .Munn & Co., Inc., 361 Broadway. 
New York. 

Canadian patents may now be obtained by the In
vert. tors for any of the inventions named in the fore
�oing list. For terms and further particulars 

I address Munn & Co., Inc. , 361 Broadway, New 
&. ________________________________________________________________________________ .. York. 

------------------------------------------------------------------------------------------------------------------------------------------�� 

PleatlC mention the SCIENTIFIC AM£RICAN when writing to advertUrer. 
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