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this hardly any vibration. The indicator cards explain

ing the he ram c'ards show an alrgost copsta‘nt pressure dur-
biees, « acceleration and retardation periods. The pressure
dropg ;ry abruptly at the closure of the waste valve, tfut
in presSOIe gradual]y at'the end of the delivery. The rise
003 o ure: is a.llmost instantaneous and .scales less than

- ad second in some cases. The closing of the check
e 0:11 the opening of the waste valve seems .to consume

t-tenth to one-twentieth of a second of time.

to ggue to fhe throw of the indicator arm it was impossible
taineq ?’ rehable'record of the actua] maximum pressure at-
aty o ‘n th.e Tam and drive pipe. In order to secure‘thls
of 3 SSpe.I:,al device was later.mad‘e and used. It consisted
mountedmal Ch.amber on Wthh‘ the' pressure gauge was
°°nne<:ti(; @ drain cock was .prov1ded in its bottom, and its
and s, 0 to the ram, or pipe, was Fhrougb a check valve
the ‘stop cock.  The chamber contained air so that when
Water iﬁtcogk Was opened the pressure vibrations pumped
Valve py fa th_e chamber, compressing the air, the chec}(

€venting the return of the water. When the maxi-
' Pressure was reached in the chamber the water nd

e b T :
uir Was forced in. The gauge then indicated the maxi-
pressure_

fro

that'li‘:et;ln axi.‘mum pressure in the ram was found to exc.eed
for g; e € air chamber from 3 to 4 lbs.  After correcting
the pe €hce in the static head, the maximum pressure near
2 of the drive pipe was found to be only 10 per cent.
PST cent. less than in the ram, The indicator cards

Ta. Out the same result. -

i Sh.ows that the stress in the drive pipe does not
tzunlformly from bottom to top, but is n.early con-
esi Wwhole length. Consequently, the drive pipe should

8ned practically full strength its entire length,

Stud:ozilbumes"ludging from the results of. a careful
Peratioy, the conditions involved, and observations of the
e Dossib'(;i-: ‘the ram described, it is beh.eved the limits of
Tdinay Uities of operation and of capacity are beyond the
Y Tequirements of practice.
there lrs Harza, at the conclusion of his paper, says: £¢ 1]
capaCit a0y reason. whatever tending to limit the size a.nd
Whi 4 -Of the hydraulic ram, it is the practical dlfﬁcultu?s
believe:inlght be encountered in the design of valves. It 1s
el.lc‘)unterthdat. these are no more insurmountable thay those
Nes o ? n the design of valves for other pumping en-
re(l‘tlire targe size.” It is believed that the proper valve
a3 © solve the problem has been produced.
1' thes o difficulty should be encountered in operat-
lifyg froe fams with supply heads from 1 ft. to 100 ft., and
Suit them 5 ft. to 500 ft., the machines being designed to
5 S€TVice required. .
curr&'tnt dition g the automatic hydrauli¢ ram there is a
Ram Tam manufactured by the Lester Duplex Hydraul}c
machin > of Portland, Ore. The waste valve in this
Vheey, ¢ Is operated mechanically by a separate current
by e ve] h.e operating head for the ram is that L_Jrod-uged
the 1. - °%Ity of the current of the ditch or stream in which
a e is set,
ing Ca::(:!‘y"BY the use of the multiple ring valve the size
ngs witclty of the ram may be increased by adding more
If the houF Changing any essential operating conditlfms.
the unb:lpaclty is to be doubled, the length of valve ring,
g e anced pressure on valves, the area of valve seats
al incre:tre'ngth and resistance of the actuating spring are
.havin&‘ 5¢d in the same ratio. It is believed that rams

at : . %
Ateq least 5 36-in, supply pipe can be built and Oper
Ceessylly.

803_
Tamy in ~The possible field of useful operation fOl‘ the
Practically all those cases where water is to be

cludes
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pumped and local water power is available to furnish the
power.

Water Works.—The ram is sometimes well adapted for
pumping water for domestic supplies and city waterworks,
as it operates continuously and efficiently without cost of
attendance or power, Hydraulic rams in the past have
been used mainly for supplying isolated dwellings and small
villages. Now, however, the advent of this new type of
ram makes these machines available for use in large city
waterworks.

Irrigation.—There has been a great need in irrigation
work for a cheap pumping machine that would work auto-
matically, economically, and efficiently under all conditions,
and having sufficient capacity to make them practical for
large installations. Under some conditions the hydraulic
ram is an ideal machine for the purpose. The new design .
makes possible the use of large units.

It operates automatically, no attendant being required.
There are no bearings to oil and no moving parts exposed
in the new design. It can be set up and operated miles
from an attendant without housing or fear of molestation.
It furnishes its own power without cost. The cost of main-
tenance is practically nil and the first cost of installation
small. The machines are very flexible as to their operat-
ing conditions, the same machine operating equally well
under a high or low head. The delivery head can be
changed at any time without touching the machine or inter-
fering with its continuous action.

The hydraulic ram could be included in the design of
many gravity projects to advantage. Why construct the
main gravity supply canal to the level of the highest land
with the great additional length of canal and expense in-
volved, when it is possible to locate the supply canal at an
intermediate level using the power of the water dropped
from the canal to the lower levels to raise the water to the
higher levels? In many cases a great saving in cost could
be made in this way and much difficult construction avoided.

On existing irrigation projects there are numerous cases
where drops in canals and laterals can be used to operate
rams to lift water to cover additional lands above the canals.
In many instances the cost of the machines for this purpose
would not exceed $3 to $10 per acre thus irrigated.

Mining.—The hydraulic ram is very well adapted for
pumping water for mining operations, If there is water
power available to do the work the ram is the cheapest and
most economical pumping installation for the purpose. No
fuel or power is needed, no attendant is required and there is
practically no cost of operation. The rams will pump direct
to the giant for hydraulic mining. Benches above the river
bed could be economically sluiced by the use of these pumps
to furnish the water required. It is often cheaper to install
a ram for pumping than to construct a long gravity ditch,
and much cheaper to maintain,

—_———-———————

NEW METHOD OF UTILIZING HEAT FROM
GASES.

Prof. W. A. Bone, F.R.S., Professor of Coal. Gas and
Fuel Industries at Leeds University, in a lecture at Leeds,
described a new method of gas heating without flame, which,
he believes, may work a revolution in fuel economy and have
very important industrial effects.

Prof. Bone is one of the greatest living authorities on
the subject of combustion. The new process has already
been put into practical operation at Leeds. Hot surfaces
promote the combustion of gases in contact with them, and
it is on this property that the process is based.
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