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Progre.... of Halhvay Electrics. 

While electricity may not yet be able to take the 
place of steam as an economical motive power for rail
way trains, it is demonstrating its ability, when pro
perly managed, of cutting into the business of existing 
steam rail ways. The latest illustration of this is to be 
found in the passenger travel between St. Paul and 
Minneapolis. Until recently the steam railroads have 
controlled this business, and, with the exception of the 
fares charged, have given a fairly satisfactory service, 
but an electric road is now running between the two 
cities, connecting with the street lines of both, and in 
the half year which it has so far served the public it 
has taken such a large portion of the patronage from 
the steam railways that the latter will probably with
draw from competition for the local passenger traffic 
between the two cities. The reason is plain. The 
steam railroads charged 30 cents for a single trip of ten 
miles and 50 cents for a round trip, while the electric 
road has been put on a paying basis while charging but 
20 cents per round trip. In addition to this difference 
in fares, the electric road runs its cars more frequently 
and gives transfers to other street railways in either 
city. 

The electric corn pany is making preparations to han

dle a very extensive traffic, a.nd will soon be able to run 

trains under one minute head way. The 30 horse power 

motors first used will be replaced by new ones of 50 

horse pow'lr, and the cars will be run at higher if,J ·"Ii.1 
than at first. Similar conditions of travel in other. 

places will doubtless be met in the same way, and be

fore railroa,] men realize it, electric railways will be 

running, the character of whose traffic will bear a very 

strong resemblance to that of steam railways. In this 

�rowth the fact may be developed that a comparison 

between steam and electricity will not always lead to 

the results obtained in the experiments thus far made. 

-Railway Review. 
.... I. 1_ 

A DEVICE TO HOLD BOOKS IN ORDER. 

A simple form of device, capable of attachment to 
any book shelf to automatically force the books along 
up�n the she if to close up vacant spaces, while also 
permitting of the replacing of books in orderly ar
rangement, is shown in the accompanying illustra
tion. It has been patented by Mr. Lewis C. Hunter, 
of Fort Wayne, Ind. The base of the device con
sists of a strip of metal bent to form a clamp 
adapted to engage the shelf, and on the clamp, as 
shown in the large view, is secured a yoke, on which is 
pivoted a V·shaped arm, the upper bow section of 
which is bent outward to form a hand hold. On the 
bow section of the yoke is a coiled spring, the extremi
ties of which are attached to the U-shaped arm, while 
near the center of the spring the metal is bent out
ward to adapt it for engagement at this place with an 
upwardly projecting tongue of the shelf clamp. A 

hasp hanging on 
the hand hold (is 
also adapted for 
engagement with 
this tongue when 
the spring is to 
be held under ten
sion while a num
ber of books are 
being placed in 
position on the 
shelf. At e a c h 
side of the hand 
hold a board or 
plate is pivoted 
to the U -shaped 

HUNTER'S BOOK SUPPORT. 

1 titutifit �lUttitau. 
yoke is secured to the upper [uember, the U-shaped 
arm with its plate tllen extending downward instead 
of upward, and the plate pressiug against the books 
nearer the bottom, to more readily move them alon�, 

••••• 

A SINGULAR BRIDGE ACCIDENT. 

On Sunday, April 26, while a train on the Columbia 
branch of the Pennsylvania Railroad was passing 
under a bridge on the Lancaster pike highway, at 
Mountville, a brake beam dropped froUl one of the 

A SINGULAR BRIDGE ACCIDENT. 

cars, which resulted in a wreck. Two of the cars were 
forced together endwise, and reared up again�t the 
under side of the bridge, lifting it off its abutments. 
The bridge then fell upon the railway track and broke 
into splinters. The bridge was 25 years old, of wood. 
of the Howe truss style. Distance from rail to under 
side of the bridge about 22 feet. Fortunately no per
son was on the bridge at the time of the accident. \Ve 
are indebted to Mr. C. T. EUlOns, an amateur photo
grapher of Columbia, Pa., for the excellent photo
graph from which our engraving was made. 

.. .. , .. 

AN AUTOMATIC CAR BRAKE. 

The accompanying illustration repre�ents the appli· 
cation on a car truck of a mechanism designed to be 
thrown into gear by the backward or forward motion 
of the car to automatically apply the brakes, holding 
them at any desired degree of tension, wh ile they may 
be instantly released before starting the car. The 
device has been patented by Mr, William S. F raser, of 
No.4 Eighth Street, Pittsburg, Pa, The brake shoes 
are connected by rods with a lever centrally pivoted 
on a cross bar between the two axles, the lever being 
actuated by a screw and burr, the 
screw being hollow and turning 
loosely on one of the axles. At the 
opposite end of the screN is a clutch 
adapted to be engaged by a clutch 
on the axle, the latter clutch being 
actuated by a vertical lever extend
ing up through the car platform, 
the operation of the lever setting 
the screw in motion to draw the 
burr along it, thus applying the 
brakes. Wh�n the car has stopped, 
or the brakes are applied with suffi
cient force, the clu tch is disengaged 
from the screw, which then holds 
the brakes in position. In a drum 
on:the cylindrical end of the screw 
is a coiled spring which is wonnd 
up as the screw is revolved, the 
spring being then held under ten
sion by a clutch adapted to be re
leased by a foot lever projecting 
through the floor of the car plat
form. To apply the bmkes when 
the car is moving backward. the 
upright lever is moved so that the clutch actuated 
thereby engages a clutch on an outer bevel wheel, 
turning loosely on the axle, and geared with two 
other bevel wheels to the screw, whereby the latter 
will be turned in the same direction as when the 

arm, this board pressing against the side of the outer car has a forward motion. When the clutch actuated 
book, and thus causing all the books to bear snugly by the foot lever is held off while the brakes are ap
against one another. In Fig. 2 is shown another form 

I 
plied. the spring within the drum immedia.tely throws 

of the device. wherein a perpend icular member nnites off the brakes on the release of the clutch actuated by 
an upper horizontal member with the base, and the the lever extending above the platform. 

© 1891 SCIENTIFIC AMERICAN, INC, 

'['he Sierra lUadrc I<;xpedltiou. 

News has been received from the scientific expedition 
wbich Dr. Carl Lumboltz is now conducting in the 
wilds of the Sierra Madre and Northern Mexico. 

l'he expedition started from Bisbee, Arizona, in the 
early part of September, and enteriug Mexico, traveled 
southward through the State of Sonora, with the in
tention of crossing the Sierra in the direction of Yanos 
and Casas Grandes. Before entering the mountain 
region. however, the explorel's separated for a time, 
and while Dr. Lumholtz, with the main body, pursued 
his intended route, a detachlllent under Dr. Libbey, of 
Princeton, llIade an excursion in a more westerly di
rection, covering some 300 llIiles of territory. From 
Gl'anados the ascent began, and continued steadily 
until. on December 2, the western slopes of the Sierra 
Madre were reached at Nacory, when a northeasterly 
direction was taken. 

Three mountain ranges had to be scaled, the highest 
some 9,000 feet in height, and the magnificence of the 
scen'lry made a strong impression upon the minds of 
the travelers, who took hundreds of photographs. 

The weather was very cold. There was snow on the 
llIoun tain tops, and men and beasts suffered severely 
in wany ways. One man, a guide, whose health was 
already impaired, succumbed under the strain, and 
his death was a serious loss to the explorers, as he 
knew of ruined pueblos to which he had pledged him
�elf to lead thelll. Several bt'asts also perished. After 
a month of severe exertion thp party reached the east
ern slope of the Sierra, near Pacheco, and there took a 
well-earned rest. 

The journey had proved a most interesting one from 
a scientific standpoint. Many specimens of birds and 
plants were collected, as well as some important fossils. 

Cave and cliff dwellings were also met with, some of 
these in perfect condition and showing signs of having 
been inhabited by men who had reached a compara
tively high stage of culture. In oue stairs were found . 
In the largest of these caves remains of a whole village 
were discovered, and in front of it stood a huge "olla" 
(i. e., Mexican water jar), made of clay mixed with 
straw and very solid, the pottery being eight inches 
thick. This olla was twelve feet in height and twelve 
feet in diameter, and when first caught sight of, 
presented the appearance of a huge balloon. In one 
of the cliff dwellings were found sOllle human remains 
--a complete skeleton, which had undergone some 
process of mUUlmification. 

The plateau on which the party was encamped when 
last heard from is near Pacheco, a few days' march 
from Casas Grandes. The neighboring country it! 
dotted over with llIany large mounds, some of which 
it was the intention of Dr. Lumholtz to open. Alto
gether, the expedition promises well, and there is no 
doubt that Dr. Lumholtz will bring back much valu
able information and make many important additions 
to our knowledge of the archooology and the natural 
history of Northern Mexico, past and presena.-AmeTi
can Natumlilit. 

---------��.�.-----------

Athletic .. in Ne\v York. 

There are several highly popular and successful 
clubs in New York City, the aim of which is to promote 
all forms of healthful sports and exercises. One of 
theEe corporations, the Manhattan Athletic Club, has 
lately erected a magnificent building on Madison 

FRASER'S AUTOMATIC CAR BRAKE. 

Avenue, at a cost of nearly one million dollars. It is 
furnished with a theater, gymnastic apparatus, swim
ming and othllr baths, running course and all kinds of 
paraphernalia calculated t.o delight the athlete and 
encourage muscular development. The membership is 
limited to 3,000. In addition to its grand city build
ing, the club owns an island on Long Island Sound, 
near the city, used for sporting purposes, and another 
island on the New England coast, where melllbers llIay 
hunt and fish. 



Foreign, National, State, and County Iu(lcbtcd
IlCfiliS. 

The total and per capita indebtedness of foreign 
uations, the United States, the several States, and 
their respective counties, presented in a condensed 
form, is given in a recent Census Bulletin, prepared 
by Mr. J. K. Upton, special agent of the Census office. 

The indebtedness of the world for 1890 and 1880, as 
far as it has been possible to collect the data for the 
present bulletin, with the amount of increase or de
crease, is as follows: 

Total dehts ... ........ . 

Foreign nations" ... 
The United �tates . . . . . . . . . . . . •  

States and rrerritorics . .. . 
Counties, • •• . . . .  _ . . . . . . 

Debt less .inking fund. 

1800. 

$26,917,m6,680 

�5.636�075!S4,O 
915,96�, 112 
2�3,l07,883 
141,930.84,; 

1880. 

$25,818,521,210 

23,481,572,lHt) 
1,9:!2,517,�ii4 

290,326,6t:l 
124,10:;,027 

From the summary published it will be seen that 
relatively the burden of debt falls far heavier upon the 

$citutiiic �mtti'Ju. 
with the increase of population, and the per capita has 
been reduced from $2.47 in 1880 to $2.27 in 1890. 

Aggregating the national, State, and county in
debtedness, the per capita shows a decrease from 
$46.59 in 1880 to $20.46 in 1890, or more than one-half, 
aud this decrease has been brought about mainly by 
voluntary taxation. The aggregate surplus receipts 
of another decade like the one just past would reliieve 
the country from nearly all national, State, and 
county indebtedness, could they be distributed for 
the purpose. 

... 0'" 

COALBROOKDALE BRIDGE. 

In the accompanying engraving is represented one 
of the most interesting bridges in England. It is 
located at Coal brookdale, and is the oldest cast iron 
bridge in the world. It was erected by Mr. Darby, the 
quondam owner of the Coalbrookdale Iron Works, 
Owing to its novelty, it was for years considered a 
great curiosity, but it now owes its fame to its anti
quity and to the fact that it belongs, as Mr. Andrew 
Carnegie said at the late meeting of the Iron and Steel 
Institute, to the genus of .. firsts." 

It was a bold experiment in a new line, and its 
beauty and durability still testify to the ability of its 
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The solution thus obtained constitutes an excellent 
reagent for the purification of the waste waters from 
industrial operations, and also for sewage, its cheap
ness rendering it available for the treatment of large 
volumes. 

Its efficacy has been compared with that of the va
rious reagents proposed for the chemical treatment of 
waters. It has moreover been tried on many very bad 
waters, such as the River Deule, which receives the 
sewage of Lille, the effluents from starch man ufacto
ries and wool scouring works, the water of the 
Espierre, a brook which receives the waste waters 
from the industrial center formed by the towns of 
Roubaix and Tourcoing, where so many dye and wool 
scouring works are located. This latter wat er, which 
is contaminated with the fatty matters resulting from 
the removal of the natural grease from wool, is a most 
difficult one to purify. 

From the treatment of the water of the Espierre in 
particular, the following advantages, resulting from 
the use of ferric sulphate, have been demonstrated: 

The SUlphate of iron, being soluble, effects a more 
complete precipitation than is obtained by the addi
tion of milk of lime. The cost of the actual process 
adopted for the purification of these waters, includ-

COALBROOKDALE BRIDGE, THE OLDEST CAST IRON BRIDGE IN THE WORLD. 

inhabitants of the principal foreign countries, except 
those of Germany, than upon those of this country. 
France in 1889 had a debt per capita of $116.35, and it 
is understood that this does not include certain annui
ties of an unstated but large amount; Great Britain, 
though slowly decreasing its debt, had a burden a t  
that time o f  $87.79 per capita; Russia, $30.79; Austria 
Hungary, $70.84; Ttaly, $76.06; Belgium, $63.10; the 
Netherlands, $95.56; while that of the United States 
was but $14.63, and of its indebtedness nearly one-half 
was made up of non-interest-bearing notes. 

While individual fluctuations in the amounts of in
debtedness of the seventy-nine foreign nations reported 
have beeu considerable during the decade, the aggre
gated indebtedness shows relatively but little change, 
especially if cOillpared with the increase of population. 

The public debt of the United States shows a grati
fying decrease within tbe last ten years, the burden 
per capita having been reduced from $38.33 in 1880 to 
$14.63 in 1890. 

The indebtedness of the States and Territories has 
also decreased $67,218,760 during the decade, reducing 
the per capita from $5.79 in 1880 to $3.56 in 1890. It 
should be remembpred, however, that of the total de
crease of State debt as reported there has been scaled 
by refunding in some of the Southern States about 
$28,500,000. 

The indebtedness of the counties, though increas
ing somer.hat ',\'��htl the decade, has not kept pace 

fOll nder. It was preeted in 1779. It consists of five 
curved ribs nearly semicircular in shape and each 
formed of three concentric arcs connected by radial 
pieces. It rpaches across the Severn with a span of 
100 ft., while it has a total rise of 40 ft. 

It is very light and graceful in design, and has given 
a name to the neighboring town, which has sprung up 
within recent years, and is known as Ironbridge. 

.. •• a .. 

The Purification of �Vork",' Eillucnt" and Sewage. 

nY 1'. A'XD A. BUISINE. 

Ferric sulphate has been very little used up to the 
present as an economical reagent for the purification 
of water by manufacturers. 

The [;,u thors have succeeded in preparing the reagent 
from the residual burnt pyrites froill cht'mical works, 
from whence there is an abundant supply at a very 
low figure. 

By mixing the burnt pyrites with sufficient sul
phuric acid of 66° B. to form a stiff paste, and keep

ing the mass stirred at a temperature of 100-150° C. 
for some hours, the pyrites become covered with a 
whitish coat of ferric sulphate. When the mass has 
again become dry, and crumbles, the acid is almost 
neutralized. It is then only necessary to add sufficient 
water, to obtain a solution of ferric SUlphate of the 
strength desired. By working methodically, the py
rites may be completely decomposed, and converted 
into ferric SUlphate. 
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ing a sufficient quantity of the reagent to effect com
plete precipitation, did not exceed what lime alone 
would cost. Again, the water purified by ferric sul
phate was perfectly clear, colorless, odorless, neutral, 
or very slightly acid, while, where lime is em ployed, 
the water is alkaline, remains colored, possesses an 
unpleasant effluvium, and contains in solution a large 
amount of organic matter, which rapidly becomes a 
source of putrefactive fermentation . 

The precipitate produced by sulphate of iron set
tles rapidly, and does not possess to .uch a high de
gree the unpleasant feature connected with lime 
sludge, of rapidly putrefying under the influence of 
heat. 

Moreover, on treatment with carbon disulphide
after drying-the grease which the precipitate con
tains can be recovered, as the fatty matters (owing to 
the small quantity of free acid in the reagent) exist in 
the deposit in a free state.-L'Indust1'iel du Nord. 

... , . 

Gro,vth of the Hair after Death. 

The body of E. M. Haskell, who has been dead for 
over twenty years, was recently removed from his 
grave, at Northfield, Minn., it being purposed to put 
the body in another lot. When his hody wa;; exposed 
it was found that he had a beard over twenty-three 
inches long. His wife said that before he died he had 
been shaven, and all his bail' must have grown after 
burial. 
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