
THE IMPROVEMENT OP THE ltan: CAN At. 
The scheme for the reconstruction of the Erie Canal 

which is now before the Legislature is not to be con­
fused with that larger and more costly scheme which 
was reported to Gov. Roosevelt and received his strong 
indorsement. The improvement as contemplated in 
that report included the reconstruction of the canal 
throughout its entire length, the abolition of the old 
system of locks and the substitution in their place 
of a system of mechanical-lift locks at Lockport and 
Cohoes, which were to overcome the difference of, ele­
vation at each of these 
places in a single lift. The 
canal was to be dredged 
out to a full depth of 12 
feet throughout, and the es­
timated cost of the whole 
improvement was $60,000,-
000. 

When Gov. Odell came 
into office the canal prob­
lem was probably the most 
important and pressing 
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being situated on the westerly bank of the Mohawk 
River. These "sixteens," as they are called by the 
canalboat men, are a source of great delay and not 
infrequent accident. The proposed improvement con­
sists in canalizing the Hudson and Mohawk rivers 
from the Congress Street bridge in the city of Troy 
to a quarter of a mile above the present aqueduct over 
the Mohawk River at Rexford Flats, which is about 
two miles northeast of Schenectady. In detail, the 
location of the line between Congress Street and Rex­
ford Flats is as follows: 
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follows along the Hudson to the State dam opposite 
the village of Lansingburg, then swings around to the 
north side of the Hudson, and enters what is known 
as the fourth branch of the Mohawk, opposite the vil­
lage of Waterford, and following this branch along 
the. north end of Peebles Island, it passes westward 
on a tangent across the country, ascending the hills 
by a series of locks and entering the Mohawk River 
above Cohoes Falls. From the Falls the canal follows 
the Mohawk River to Rexford Flats. On this portion 
the locks and dams are as follows: 

Lock No. 1 is located at 
the south end of the present 
State dam at Lansingburg; 
Locks Nos. 2, 3, 4, 5 and G 
are in the rocky cliffs on 
the east side of the Mo­
hawk River opposite thE! 
city of Cohoes; Locks Nos. 
7, 8, 9 and 10 are in the 
Mohawk River between the 

that came up for his con­
sideration; and he made 
an early announcement of 
his belief that, owing to the 
strong opposition in the 
northern part of the State 
to the bill, it would be 
wiser to present a less am­
bitious scheme than that re­
ported under the Roosevelt 
administration, in the hope 
of obtaining, by way of 
compromise, :it grant for the 
immediate construction of 
the more essential features 
of the original plan, leav­
ing the balance of the work 
to be carried out at a later 
date. The bill 
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Cohoes Falls and the Rex­
ford Flats, and are situated 
at points where dams are 
necessary in the river to 
maintain the water at a 
proper elevation. A dam 
will be built at a point 300 
feet above Cohoes Falls, at 
the saIIe level as the pres­
ent dam of the Cohoes Hy­
draulic Company, thus obvi­
ating any damages to that 
company caused by diver­
sion of water. The general 
plan between Cohoes Falls 
and Rexford Flats provides 
for the formation of a 
series of pools in the Mo­
hawk River and the locking 
of boats arounrJ the various BETWEEN TROY AND COHOES. 

dams. T h e  
dams proposed 
i n  t h e  M o ­
hawk R i  v el' 
are mainly of 
concrete, with 
crests of suf­
ficient length 
to carry the 
flood flows of 
the river with­
out seriously 
flooding adja­
cent property. 
One result of 
t h e  building 
of the dams 
will be that 
d u r i n g  t ho 
close season of 
the c a n  a 1 s ,  
from the 1st 
of December to 
the 1&t of May, 
e x t e n s i v e  
water powers 
will be avail­
able at each 
of the dams. 
This p o w e r  
can be used by 
the State or 
leased to pri­
v a t  e parties 
f o r  manufac­
t u r i  n g pur-
poses, 
water 
quired 
those 

as no 
is re­
during 

months 

which is now 
before the Leg­
islature h a s  
b e e  n framed 
in accordance 
with these sug­
gestions. Brief­
ly stated, it 
calls for an 
a p p r o p r i ­
ation of $30,-
000,000, which 
is to be de­
voted to recon­
structing t he 
locks through­
out the entire 
length of the 
canal, giving 
them a depth 
that will en­
able them to 
a c c o m m o­
d a t e  b o a t s  
d r a w  i n g 12 
feet of water; 
and the reloca­
t i o n  o f  t h e 
canal at one or 
two important 
p o i  n t s , and 
particularly at 
t h e  easterly 
e n d  o f  t h e  
c a n  a 1 in the 
n e i g h b o r ­
hood of Troy 
a n d  Cohoes; 
and the dig­
g i n g  o f  t h e  
whole canal to 
a u n i f o rm 
depth of 9 feet. 
The locks be­
ing rebuilt on By these locks the difference of elevation between the Mohawk lind Hudson rivers is overcome. 

for the opera­
tion of the 
canal. During 
m o s t  y e a r s  
there will be 
co n s i d e r-

the lines sug-
gested in the 
original plan, 
the most important part of the work of recon&truc­
tion would be accomplished, and it would only remain 
to excavate the canal to a depth to match that of 
the locks to bring up the whole Erie Canal system to 
the high standard contemplated during the Roosevelt 
administration. 

The most important change contemplated in the 
Odell bill is the relocation of the canal between Troy 
and Rexford Flats. By studying the accompanying 
map, it will be seen that at present the difference of 
elevation at this locality is overcome by'means of no 
liSS than sixteen locks of moderate lift, the locks 

THE DOUBLE FLIGHT OF LOCKS AT COHOES. 

As shown on the map, there are two alternative 
routes proposed, one known as the Cohoes, and the 
other as the Waterford route. "The first named follows 
generally the south branch of the Mohawk River. 
There is a lock on the westerly shore of 
the river at the point where it is crossed by 
the New York Central Railroad; the second lock 
lies on the same shore at the crossing of the river by 
the electric railway, while the third, fourth, fifth and 
sixth locks are located in the elevated ground on the­
easterly shore of the river at Cohoes. The Waterford 
route, which is the one that will probably be adopted, 

able water in 
t h  e Mohawk 
River beyond 

the amounts necessary for operating the canal, which 
can be used for manufacturing purposes or the gen­
eration of electricity for trolley lines or lighting pur-
poses. 

The navigation of the proposed canal from Congress 
Street, Troy, to Rexford Flats will be steam, either 
by tugs or steam canalboats with consorts. 

From, Rexford Flats to Buffalo the proposed route 
follows the present line of the Erie Canal, except at 
a few points where· a change ,in the location is neces­
sary to ease sharp bends in the old alinement. At 
Cohoes the sixteen locks of the present canal are ra-



APRIL 26, 1902. 

placed by five locks; at Little Falls the four present 
locks are replaced by three enlarged locks; at New­
ark, the three locks of the present canal are replaced 
by one lock, and at Lockport the present five locks are 
replaced by three double locks. These and other 
changes in the number and type of locks reduce the 
total number on the entire canal, from the Hudson 
River to Buffalo, from 71 to 44 locks, making a de­
cided reduction in the time necessary for passage of 
boats between those points, and effecting, of course, a 

material difference in the cost of maintenance and 
operation. 

As we have already explained, the canal between 
Troy and Rexford Flats will lie almost continuously 
in the bed of the Hudson and Mohawk rivers, the 
change of elevation from one river to the other being 
secured by diverting the canal to the shore at suitable 
locations and building the locks in the rising ground. 
While the river presents more than sufficient width 
for canal purposes, it will have to be dredged to give 
the necessary depth. The section of the canal where 
it lies in the beds of the rivers will be 200 feet wide 
on the bottom, and must present at all stages at least 
12 feet of water. The section on the Erie Canal itself 
will be that which was proposed in what is commonly 
known as the Nine Million improvement of 1895 -6, 
and is shown in the accompanying drawings. In gen­
eral this section is 50 feet wide on the bottom, with 
side embankments of 11,4 to 1, and a depth of 9 feet, 
except over aqueducts and permanent structures, 
where 8 feet of depth is provided for. The proposed 
improvement includes the cost of additional water 
supply for the summit level between Utica and Syra­
cuse, which is secured by building reservoirs on 
various streams that lie to tJ;le south of the present 
Erie Canal. 

From an engineering point of view, the most inter­
esting part of the proposed reconstruction is the 
splendid flight of locks which is to be built at Co­
hoes to enable the canalboats to surmount the obstacle 
presented by the Cohoes Falls. The appearance of 
the locks is shown very clearly in the accompanying 
perspective view. The total difference of level be­
tween the Hudson and Mohawk rivers of 121 feet is 
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used very successfully in the Canadian canals. They 
are 47.8 feet high, and with a full lock there will be 
a total pressure against each leaf of the gates of 
607 tons. The gates are built of solid beams of tim­
ber, thoroughly well bolted together. Each beam is 
keyed to the next succeeding one, and iron rods ex­
tend through the whole from top to the bottom. 

The enlarging of the canal to a depth of 9 feet and 
the lengthening of the locks will make it possible to 
greatly increase the size of the canalboats, or barges, 
as they will then be called. Instead of the present 
boats, capable of carrying only 240 tons of merchandise 
or 8,000 bushels of wheat, the canals will accommo­
date boats with a capacity of 800 tons or 30,000 bushels 
of wheat. Moreover, the time of transit from Buffalo 
to New York will be reduced from 430 to 400 hours, 
a saving of a day and a quarter, while it is estimated 
that the capacity of the canal will be increased from 
3 1-3 tons an hour to 9 tons, about trebling the ca­
pacity. 

..... ., 

A SELF-STARTING GA SOLINE MOTOR OF NOVEL 

DESIGN. 

The four-cylinder motor shown in the annexed il­
lustration is the invention of Mr. G. Keller, of New 
York city. The motor is constructed somewhat simi­
larly to a steam engine, and the adaptation of the prin­
ciples of the latter to a gasoline explosive motor is 
the most interesting feature about it. 

The gas from the carbureter enters through the 
main inlet pipe, on which is seen the throttle valve, 
and passes into each of the two valve chambers 
through simple, suction-lifted inlet valves, such as are 
found in any gasoline motor. It is then directed to 
one cylinder or the other by oscillating piston valves, 
the ports of which correspond with ports leading to 
the cylinders. These latter ports are also connected 
by the oscillating valves to the exhaust pipe:;; seen 
at the bottom, when the pistons are on their up­
strokes. 

The oscillating piston valves that make this con­
nection are operated by eccentrics on the motor shaft. 
One of these can be seen beside the right-hand fly-

wheel, while the connecting 
rod of the other, with uni­
versal joint, is in plain 
view in the foreground. 
The sparking plugs are con­
nected to two Splitdol'f 
spark coils with vibrators, 
and the battery connections 
are seen on the base. 

The principle of operation 
of the motor is as follows: 
As the piston starts to de­
scend, it begins to draw in 
a charge of explosive mix­
ture. Electric sparks jump­
ing across the gap at the 
spark-plug points continu­
ously, immediately explode 
this gas, which drives the 
piston down. On the up­
stroke the burnt gas is ex­
hausted, after which a fresh 
charge is drawn in and ex· 
ploded as the piston starts 
to descend a second time. 
Thus it will be seen that we 
have practically a two-cycle 
motor that does not com-

THE KELLER SELF-STARTING GASOLINE MOTOR. press its charge. As the 
cylinders are four in num-

overcome by three lifts of about 40 feet each, instead ber, 4 inches bore by 6 inches stroke, and as an im-
of the sixteen lifts which are necessary in the present 
canal on the westerly side of the river. The locks, 
which are built of concrete and masonry, are 3 2 8  feet 
long between the hollow quoins and 28 feet wide in 
the clear. The operation of locking is so well under­
stood that it needs no detailed descriptiori here; but 
we may briefly state that the water is led from lock 
to lock by gravity through culverts which are built 
in the solid masonry, one on each side of each lock 
and parallel to its axis. These culverts are of the 
arched type, 5 feet in width and 7 feet in height. The 
water is led from the culverts into the chamber by 
means of two cast-iron pipes on each side. These 
pipes are 2 feet in diameter and 8 feet in length. The 
water supply to the culverts is controlled by butter­
fly valves at each end of the culvert. 

The passage of a barge through the locks is as fol­
lows: After the barge has entered the first lock, the 
pair of miter gates behind it is closed, and the culvert 
valves are opened, allowing the water to flow from the 
first to the second chamber until it is at the same level 
in both. The miter gates separating the two chambers 
are then swung open, the barge passes through, the 
gate is closed behind it, and the second set of culvert 
valves is opened, repeating the process between the 
second and third chambers. These operations are re­
peated until the barge has passed through the whole 
serl�. The gates are of tp.e type wp.iQp. l1il.S Qe�ll 

pulse is obtained every one-quarter of a revolution, 
the motor will de:velop betweEn 3 and 4 horse power 
at medium speeds, and will have a nearly constant 
torque. By compressing the gas in a small compres­
sor (which can be located in the base of the motor) 
and introducing it under pressure to the cylinder, the 
same power can be obtained as from four ordinary 
two-cycle cylinders of the same size. The motor is 
light for its power, weighing complete about 150 
pounds. 

The motor, after it has been running a minute or 
two, can be stopped and started as often as desired, 
simply by switching off or on the electric current to 
the igniters. This was satisfactorily demonstrated to 
our representative by the inventor, who also ran two 
cylinders of the motor on gasoline and the other two 
on illuminating gas at the same time. 

The motor can', furthermore, be run by steam or 
compressed air, and when so run is very powerful. A 
steam carriage equipped with a motor of this type 
would have an advantage over the ordinary vehicle of 
that character, in that, if the boiler should burn out, 
the operator could still proceed by connecting the inlet 
pipe of the engine to a suitable carbureter, and switch­
ing on the electricity to the spark coils and plugs. 

The inventor has been: four years in bringing the 
machine to its present state of perfection, and now 

Ulakes it public tor purposes of exploitation. 

A GAS-ENGINE FRICTION CLUTCH. 
There never has been a friction clutch absolutely 

faultless. The chief defects have been excessive cost 
of construction and inefficiency. The inventor of the 
friction clutch which forms the subject of the accom­
panying engraving has endeavored to provide a device 
which is intended not only to overcome the difficulties 
hitherto experienced, but which is also certain, easily 
handled, clean, self-contained, cheap, automatic, and 
self-adjusting. Arduous tests extending over somc 
two years have demonstrated the efficiency of the 
clutch. 

The gas-engine clutch, as its name implies, is peculi­
arly adapted for gas engines and clutch pulleys. In 
construction it comprises three principal parts-a 

PARTIAL SECTION. 

crated disk or driver, A, con­
taining the friction blocks; a 
pulley with a friction face­
plate cast on the arms, to 
which the shell, S (Fig. 1). 
is secured by studs; and a 
starting plate or wheel, G. 

The disk or driver, A, is 
keyed to the driving shaft. 
The shell, S, contains the 
worm gears, F, right and left 
hand screws, and wedge 
blocks, B, which work on the 
inclined planes of the friction 
plate, D. This plate is held 
tightly in place against the 
wedge blocks, B, by means of 

twv coiled springs (not shown), and is carried around 
by lugs in the inside of the shell, which lugs fit into 
notches, K, on the edge of the plate. To the starting 
plate or wheel, G, a worm sleeve, H, is attached, hav­
ing a bevel end, which end is in contact with the beo;' 
eled opening of the crated disk, as shown in the dia 
gram. 

The startin g and stopping mechani&ID comprises a 
lever (not shown), on one end of which is a small 
brake-shoe, formed with a V-shaped groove, fitted to 
the edge of the starting plate or wheel, G. On the 
outer end of the lever a sliding weight is carried. 
By moving tile weight inwardly toward the clutch, the 
brake-shoe is caused to drop away from and to release 
the starting plate, so that the plate and worm sleeve 
will revolve with the shaft. The worm now turns the 
ge!'.rs, and the resistance of the gears draws the coni­
cal end of the worm sleeve, H, into contact with 
the beveled opening of the crated disk, A, keyed 
on the shaft. This contact is sufficiently strong to 
turn the gears, F, and the right and left hand screws, 
thereby pushing the wedge blocks, B B, up inclined 

THE PHILLIPS GAS·ENGINE CLUTCH. 

planes, E E, gradually forcing the friction plate, D, 
into contact with the wooden blocks, 0, until the load 
is driven. The heoavier the load the greater is the 
resistance of the gears; hence the conical end of the 
worm is forced into firmer contact with the beveled 
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