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THE pROPOSED PNEUMATIC BALANCE LOCKS FOR 

THE ERIE CANAL. 

The principles upon wbich �U� l'neuwatic balance 
Jock is constructed are very simple, and way ue illus· 
trated by the experiments shown in the accompanying 
diagralDs. If an inverted tumbler be held in a verti· 
cal position and pushed downward into a pail) of 
water, the water, as everyone knows, will rise only a 
small distance within the tumbler, the elasticity of the 
contained air serving to exclude it. If all downward 
pressure be removed. and care be taken 10 maintain 
the tumbler in a vertical position, it will float. In this 
condition the air within the tumbler is compressed, 
and the pressure will depend upon the weight of tht! 
tumbler and the area of the surface of the water con· 
tained within it. If we take another inverted tumbler. 
similar in size and weight to the former. and depress it 
in the water. at the same time tilting it slightly, so 
that the contained air can escape and the water enter 
until only a.n inch or so of air spuce reUlains, and if we 
connect the air-space in the tumblers by a U-pipe, as 
ill Fig. 1, we have exemplified the principles on which 
the balance lock operates. 

If a weight be now placed on the elevated tumbler 
it will begin to descend, driving the air through the 
U·pipe into the depressed tUlllbltlr and causing it to 
rise, until the positions are reversed, as in Fig. 2. If 
the excess weight be transfel'red to the other tumbler, 
the air will be forced back through the tube and the 
tumblers will assume their former rf!lative posi· 
tions. If,. however, we wish to secure the tumblers 
in the positions, Fig. 2, we can do so by admitting wa
ter into the bend of the U-tube, as shown in Fig'. 3, 
for we shall then find that even if we transfer the 
weight to the elevated tumbler, it will fail to lower it, 
the watel' in the tube preventing the flow of the air. 
If. now, we wish to make sure that the elevated tIlU\
bier shall waintain its position at a predeterruined 
heil:ht, we can provide a stop above it as shown, and 
introduce COlli pressed air below it by means of a pipe 
(see Fig. 3). In this condition the difference of ait· 
pressul·t! ill t.he two tumblers will be shown by the dif
ference of elevat.ion of the water in the two iegs of the 
U·pipe. nnd if there is no leaka�e of ail' in the pipe�, 
the tUIll biers will remuin ill these relative positions in
c.lefinitely, even thollgh the weil�ht be changed frOID 
the depressed to the elevated tumblel's as in Fig. 4. in 
which cafe all that is necessary to reverse the positions 
is to shut off the compressed air supply, and let the 
watel' out of the U·pipe, whereupon the air will begin 
to flow and the tumblers will assume their new posi· 
tions. 

The simple principles 
utilized by Chaull
cey N. Dutton, a 
civil engineel' of this 
city. in the operation 
of a system known 

above illustrated have been 

.P 

'tientific �tnericau. 
the type with which we are all familiar. The vertical 
distance is overcome in short lifts. and hence JDany 
locks are required with a consequent long delay in the 
passage of boats. Thus at Lockport there are five 
locks with an average lift of aqout 11% feet, and it 
takes a conple of hours for a tow of fivt! boats (four 
barges aud a steamer) to pass through. At Cohoes, 
again. sixteen locks with an average lift of about 9 feet 
bre necessary to raise the boats frow the Mohawk 

DIAGRAM ILLUSTRATING PRINCIPLES OF OPERATING 

THE PNEUMATIC LOCKS. 

River to the upppr level. and here. in busy ti mes, it is 
estimated that haH a day is consulIJed in the passage of 
lL tow. A pneumatic lock willsaveill titlle and towage 
the equivalent of one·eight h of a cent a bushel in the 
freight charge an all ea�t· bound grain. 

Referring to the drawing of the Cohoe!S locks on the 
front page. it will be noticed that thi! upper levpl of 
the canal is carried by a steel aqueduct up to and be· 
yond the edge of the hi�h banks of the river, Here it 
terminates in two mouths closed by gates, standillg 
vertically 144 feet above the ri\·er. Immediately below, 
and in 1 ine with the upper level, are excavated in the 
bed of the river two great pits, each about 50 feet wide, 
320 feet long, and 175 feet deep. In each pit is placed 
a huge rectangular caisson, whose dimensions are some· 
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Now the bottom of the caissons being open and the 
1'00f and sides airtight. it follows that when they are 
imllJersed in the pits they will ftoat in the same way as 

the tumblers in the pail of water, and if the air-space 
in the two caissons be connected by piping. thl'Y will 
balance each other. In the sectional view, the caisson, 
A. is shown raised to its full height of 144 feet; the sur· 
face of the watel' in the tauk, F, is at the f'ame level as 
the water.in the upper canal, and a barge is shown in 
the act of entering the tank, The caisson. B, is in the 
lowerl'd position and the mouth� of its tank, F, are 
open so that it connects with the Mohawk River, and 
barges can enter and leave it. 

The air·space in the caisson, A, is connected by ftexi
ble pipes. a, a. and an elUer�ency valve, .1"; with the 
right hand leg, 2, of a hug-e U ·pipE'. K, K 10 feet ill 
diameter. and the air-space in the caisson, B, connects 
through the flexible pipes, b. b. and emergency valve, 
Q. with the other leg, 3, of the U ·pipe. Water is fed to 
and wasted from the bend of the U·pipe through the 
pipe, 4, by way of the a.way valve, R, a.nd compressed 
air is led in from an accllllluilltor, D, by the pipe, p. by 
wa.y of the valve, S, which introduces the air to leg 2 
or leg 3 of the U-pipe, as desired. 

The great caissons are maintained in a true vertical 
and horizontal position by means of massive vertical 
braced guides, E, E, and horizontal rolling shafts. e, e, 

which extend the full length of the caissons one o n  
each side, and are provided each wit.h four big gear 
wheels which engage vertical racks, P. P. on the gnides 
and on the caissons. The rolling shafts are heavy 
built·up steel tubes, 4 feet in diameter, and of great 
rigidity. and they serve as a positive parallel llIotion 
to keep the caissons absolutely level and prevent 
any tendency to rocking or binding in the water 
pits. 

The operat.ion is as follows: Let us suppose that 
the caisson, B, is elevated with its tank. F, registering 
its gate with a gate, L. of the upper level. If an 
excess of watet' be adlllitteti to the tank. F. ovel' 
that contained in the tank of the now depressed 
caisson, A. so that the f.:>fmer will be heavier, the 
latter will begin to rise and caisson. B. to sink, the 
air passing by way of the pipe. b, the U·pipe, K. and 
the pipe, a. froUl caisson. B, to caisson, A. When A 
has reached the upper level, as shown in the cut. it 
becomes necessary to lock it in position and prevent 
the air frolll flowing back through the pipes. This is 
done by opening the valve, R, and admitting water to 
the U-pipe, as shown in the sectional drawinJ.r. If 
DOW there were no change of temperature or of baro
meter to affect the pressure of the air in caisson, A, 
and no possibility of leaks. the caissons would remain 
in the elevated pOSition indefinitely; but siuce the air 
pressure in the caisson may fall, it is necessary to se
cure the caissons in place before the gates of the 
mouths of the tan k and the upper level are opened 
and the transfer of vessels Ulade. This is done by 
opening the valve, H, and allowing an excess pressure 
of air to enter the caisson. the pressure being derived 
from an a ccumulator, D. It is evident that the amount 

of pressure in the latter way be varied by intro-fllllllll�i�==��l duciu!r more or less water into the acclllllulator 
tank, T. When the exchange of boats has been 

p accomplished, the gates are closed. a foot more of 
water is admitted to the elevated tank than is 

c o n t a i n e d  in the 
lower tank. the water 
valve, R. is openeel, 
allowing the watel' to 
drain out of the U
pipe t h r o ul!h the 
waste pipe, 0, and 
the air at once be· 
gins to ftow from the 
caisson, A, to cais
son, B. the former 
descending and the 
latter rising to its 
new position. 

When the new locks have been installed at Lockport 
anel CohOE's, it will take altogether about ten minutes 
to make the transfers of a tow of barges at each of 
these points. 

as the Pneulllatic 
Balance Lo cks. 
whieh Ilre deliigned 10 

raise or lower quick
ly the largf<st sea· 
going vessel at a sin· 
gle lift through vel'
tical distanceg of 100 
feet or over. On our 
front page will be 
fou od illustrations of 
two sets of loci,s of 
thi� type' which it is 
proposed to build on 
the route of the Erie 
Canal, one at Lock
port, near Lake Erie. 
and the other at Co
hoes. the eastern ter
minus of the canal. 
The f or III e r locks 
are to have dimen
sions to suit the 
8ize of caual. boat 
adopted. and an ex
tre me Ii ft of 02 Yz 
feet. The C o  hoe s 
locks will have the 
same length. breadth 
and draught, but the 
e x t r eme lift will 
reach the extraordi
nary height of 144 
feet, or many tillles 
:\� III uch as the ex· TRANSVERSE SECTION THROUGH COHOES LOCKS. 

Although the system as installed on the Erie Canal 
will handle only canal boats and vessels of limited size 
and draught, any one who is acquaiuted wit.h civil and 
mechanical strnctural work will see that there is no 
reasonable lilllit to the size of t.he locks that could be 
constrncteel, or to the height. of the lift. As compared 
with hydraulic locks, this system floats t.he huge 
Weight instead of concentrating it in one point., and it 
is not hanelicapped by having to raise the dead weight 
of a ponderous column of water. The air column 
within the cait'�oo, however high it may be. doE'S not 
reduce the efficiency of the syst.em by adding to the 
weight hanoled. It would be quite possible, for in
stance, In the unlikely event of the ship canal being 
built on the route of the present Erie Canal. to con
strllct pneumatic locks at Cohoes that would lift the 
704·foot liner" Oceanic" with as much ease. in spite of 
her 28,000 tons dead weight, u the Cohoes locks will 
lilt a cana.l boat, 

I rellle lift of the loft-
i�st locks now ill existence. Our drawings are made 
fl'om the plans �dopted by the Canal Board and 
represent this I{rea.t. work as it will appear when com· 
pleted. The present series of locks of The old type at 
these two places incluele the heaviest lifts on the Erie 
Canal, and together they make up over two-thil'ds 
of the total ri�e of about 572'9 feet from the Hudson 
River to Lake Erie. 

The locka at present in use in the Erie Canal are of 

what smaller than those of the pit, 80 as to allow it to 
move vertically within the latter. In the cross·sec
tional drawing Jrivl'n hel'ewith tbe pit8 are indicatt>d 
hy the lptt.ers W W. and the cail'sons hy A aOl1 B. 
Abo\'e the roots of the caissons are ca.rried tanks. F F, 
which are 32 feet wide, 12 feet deep, and R15 feet long, 
and whose mouths are closed with watertight gates, 
similar to the gates, L, that close the mouths of the 
buins at 'the upper level. 
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Lockport Locks-Extreme Lift, 62� Peet. 

Oohoes Locks�Extreme Lift, 144 Feet. 
l'BOroSl:D Ull'BOVEIIEli'I' OJ' iRE EBa O.\BAI.-iU lliIV •. 6.rlO BALDO LOCK SYS'I'EM.-[See page 74.] 
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