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A VARIABLE SPEED GEAR FOR PUMPS. 
The variable speed gear shown herewith is the joint 

invention of Mr. Charles O'Connor, of 142 Norman 
Avenue, Greenpoint, and of Mr. George C. Ahrens, 
Blissville, New York city. The accompanying diagram­
matic side elevation, together with the photographic 
perspective view of a triplex pump, will serve to illus­
trate the broad features of 
the invention_ 

The frame of the pump 
carries on each side arms 
for 'a segmental support, 
the arc of which is struck 
from the center of the 
pump-shaft. In each case 
a journal-box, A, is ar­
ranged to travel. The pro­
jecting convex edges of the 
boxes are provided with 
teeth, meshing with a 
worm, B, the shaft of 
which carries at its upper 
end a bevel-gear, G, mesh­
ing with a bevel-gear, D. 

The journal-boxes, A, serve 
to journal a driven shaft 
provided with an attached 
gear, E, at its middle, and 
with a pinion at its one 
end, which pinion meshes 
with a large gear carried 
by the pump-shaft. The 
main drive-shaft carries a 

cone of gears, F, which can 
be shifted along the shaft 
by a lever_ The gear, E, 

is designed to mesh with 
any one of the series, F_ 

By turning the shaft carrying the bevel-gear, D, 
through the medium of a handle or crank, it is evi­
dent that the worm, B, will raise or lower the journal­
boxes, A, and with them the shaft carrying the gear, E. 

By raising the journal-boxes, A, the gears, F, can be 
shifted to the right or to the left, in order to bring the 
desired ge, T'_ F, into alinement with the gear, E. By 
lowering th� journal-boxes, the ali ned gears will be 
caused to intermesh. 

The device is particularly noteworthy for the rapidity 
with which speed can be changed_ 
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PHOTOGRAPHING BY ELECTRIC HEADLIGHT. 
BY WALDON FAWCETT. 

Some very remarkable specimens of night photog­
raphy were recently secured on the line of the Colorado 
Springs and Cripple Creek District Railway-a new 
Colorado mountain road and in many respects one of 
the most interesting railway lines in the world-by 
Mr. George R. Simmons, of the executive staff of the 
operating company_ The photographs, specimens of 

Scientific American. 

Cripple Creek Railroad, which is only forty-five miles 

in length, probably has, on the basis of total length, the 
highest average altitude of any railroad now in opera­
tion in North America. The altitude ranges at various 
points from 6,076 feet to 10,000 feet. In planning for 
the photographic work along the road, it was taken 
into consideration that at this altitude the rarefied con-

dition of the 
atmosphere is 
c o n  d ue i v e to 
more rapid nc-

A VARIABLE Sl'EED GEAR FOR PUMPS. 

tion of the light waves than would be found at a lower 
altitude. 

In securing the negatives of the night scenes, the 
time of exposure varied from twenty-three to thirty­
five minutes, each of the plate� being over-exposed. As 
the result of the demonstration thus afforded, Mr. Sim­
mons believes that even better results may be obtained 
by reducing the time of exposure to an interval not ex­
ceeding fifteen minutes, and possibly limited, in some 
cases at least, to ten minutes_ 

Still greater interest will center, however, in still 
another experiment to be undertaken in the near fu­
ture by this mountain photographer; namely, an at­
tempt to move the locomotive carrying the camera Oll 

a curve of the road so as to take in the entire field 
of the lens. This can be done without interfering with 
the photograph in any way, inasmuch as the changing 
of the light rays will change the portion first photo­
graphed in darkness and bring into the light an entire 
new scene, thus covering the entire field. 

The Cripple Creek Railroad, which, by the way, is de-
signed to afford a short 
line of communication to 
the richest gold-mining dis­
trict on the continent, is 
admirably adapted for ex­
periments of the character 
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ElectrIc Railroads In Sweden. 

BY PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The Swedish government has lately appointed a com­
mission of engineers and railroad men to examine the 
question of replacing steam by electric traction upon 
the State railroads, making use of the numerous water­
falls of the country_ After a careful study of the prob­
lem and an examination of the country, the Commission 
has presented a report which is favorable to the use 
of electric traction, and considers that the financial 
advantages which would result are so incontestable 

t h a t  t h e  government 
should not hesitate to 
make t h e  considerable 
sacrifice resulting from 
the abandonment of steam 
and the transformation of 
the rolling stock. The in­
trod uction of electric ser­
vice would have the result 
of suppressing the long 
trains which are now tow­
ed by two and even three 
locomotives, and t h e  y 
would be replaced by light­
er and m 0 r e frequent 
trains. This would be ne­
cessary in order to obtain 
a more economical work­
ing of the system, and also 
the desired continuity of 
the service. Relative to 

the utilizing of the water­
falls, they find that there 
are a number of falls that 
might be used for the pur-
pose, espeCially in the 
provinces of Norrbotten, 

Westerbotten and Jentland; besides there are other 
good falls in the Gefieborg and Halland districts_ The 
Commission has made a thorough study of the existing 
falls, and in the present report only considers those 
which during the low-water period give at least 1,500 

horse power, and which on account of their geograph­
ical position make it possible to transmit the energy 
without great loss to the nearest railroad station. 
They recommend utilizing the celebrated fall of Hars­
proenget, although it is distant more than 25 miles 
from the nearest railroad, because the enormous power 
developed here would permit of supporting a consid­
erable loss in the transmission line. It is considered 
that electric traction might be introduced first in the 
lines of the Botten region, especially on that of Lulea, 
on the Norwegian frontier, and after that on the 
Bracke-Storlien railway, then on the two main lines 
which traverse the upper and lower Norrland, and 
lastly on all the government railroads of the South­
west. Electric traction will be especially advantageous 
upon the Trans-Scandinavian railroad (Gelivara-Ofo­
ten) where a reduction of the rates would favor the 
cxportation of Swedish minerals. An important con­
sideration is the fact that Sweden is obliged to im­
port nearly all her coal, and therefore the use of elec­
tric traction would economize a considerable sum_ 
As a result of this report the Swedish government 

l'HOTOGRAl'H OF A ROCK CUT TAKEN WITH THE AID OF THE 

ELECTRIC HEADLIGHT. 

PHOTOGRAl'H OF TRACK LIGHTED BY ELECTRIC HEADLIGHT. 

,Which are presented herewith, were secured by means 
,of �I\electric headlight, and were taken in bright moon­
light between. the hours of. nine o'clock in the evening 
;and.midnight_ A Premo camera was employed, and 
,�:l{tra rapid plates were utilized. '

Pe�haps the most interesting feature of the 
'was found in the length of the time exposure. 

work 
The 

of that last outlined, inasmuch as the entire line is 
little else than a continual succession of curves, many 
of them very sharp. It may be noted also that the head­
light employed in the photographic work described is 
the standard locomotive headlight operated by a 
steam dynamo located just forward of the engine 
stack 

has decided to hasten as much as possible the prelim­
inary projects which the question involves, so that the 
matter may be presented at the next session of Par­
liament. 

., -

A few drops of turpentine added to the starch pre· 

vents fiat irons from sticking. 
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