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RADIAL DRILLING MACHINE. 
We

'
annex, from 'Engineering, an en­

graving of a radial drilling machine, 
the special feature of which consists in 
the means provided for shifting the 
radial arm. Usually, in radial drills, 
the arm is swung round approximately 
into the position required by pulling or 
pushing against the end, a worm wheel, 
however, being in some cases fixed to 
the lower trunnion on which the arm 
swings. This latter arrangement is an 
improvement, but it is open to the ob­
jection that in order to operate the worm 
wheel the driller has to leave his work, 
and he is thus not able to perfect the 
adjustment without going backwards 
and forwards, this of course involving 
a loss of time. 

Referring to the engraving it will be 
seen that the gear for moving the slide 
on the arm, and also that for swinging 
the arm itself, is placed under the im­
mediate control of the workman, who 
can shift either the slide or arm with: 
out leaving his work. Thus by turning 
the handwhee1, B, motion is communi­
cated, through the worm gear shown, 
to the horizontal shaft at the top of the 
radial arm, this shaft carrying a beve\. 
pinion which gears into a bevel wheel 
fixed on the frame of the machine con­
centric with the trunnion of the radial 
arm. By turning the handwheel, B, 
the radial arm .is thus caused to move round the fixed bevel 
wheel, and its position can be thereby accurately adjusted. 
In the earlier machines constructed on this plan a clutch 
lever was provided, as shown, this lever enabling the worm 
wheel on the horizontal sh�ft to be disengaged, and the arm 
to be thus left free to be pushed round by hand. This pro­
vision was made to enable the arm to be quickly moved 
through large an-
gles. 

The cross handles, 
marked C on the 
engraving, enable 
motion to be given 
to a worm gearing 
i n t o t h e w 0 I'm 

wheel, D, this being 
fixed on the same 
spindle as a pinion 
gearing into the 
rack shown. By 
means of the cross 
handles, C, the slide 
carrying the drill 
spindle can be shif­
ted radially along 
the arm, and the 
workman is thus 
enabled to adjust 
the drill readily in 
both directions. 

The machine is 
self-acting by pow-
er for raising or 
lowering the arm, 
and the extreme ra­
di IlS of the spindle 
on the arm is 6 feet. 
The spindle works 
in conical bearings 
which are adjusta­
ble and keep the 
spindle always at 
right angles to the 
base plate, while 
the feed screw is 
provided wi th a 
double nut which 
can be adjusted to 
take up weal'. 

••• 

FIRE ENGINE. 
The accompany­

ing engraving illus-
trates a novel en· 
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gine for extinguishing fires, which consists of a couple of re­
ceivers for carbonic acid' gas and a pump mounted on wheels 
and fitted with hose and nozzle, the whole being arranged 
so that the gas can be employed as a motive agent for the 
pump; and at the same time, the exhausting gas can be used 
separately or together with the water for extinguishing fire. 

In the engraving A represents the chargers; B the gas gen· 
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erators; C the re.ceivers; and D the 
pump. The generators are connected 
by gas chambers, E, and pipes, F, 
having cocks, G, so that one can be 
shut off While the other is filling. and 
the receivers are connected with the 
pumps by pipes, Hand I, having cocks, 
J, to shut off one while the other is com­
municative with the pump. K is the 

, exhaust from the steam or gas cylinder, 
to which a hose and nozzle can be at­
tached for applying the gas to the fire; 
and L represents connections for the 
water hose. The gas is to be generated 
in the usual manner from carbonate of 
lime (or any of the carbonates) and sul­
phuric acid, by the use of strong cylin­
ders as receivers, to be filled with this 
elastic gas to the pressure of 200 to 400 
Ibs. per square inch, more or less. This 
gas is to be used to operate the engine 
and pump, which are of no prescribed 
form or kind, but are like any efficient 
steam pump. The water from the 
pump is to be conducted and applied 
in the usual way for the extinguishing 
of flames. 

The exhaust of the carbonic acid gas 
from the engine is conducted in suita­
ble hose, to be used for the extinguish­
ing of flames, as it can be applied in 
buildings, partitions, under the floors, 
in cellars, in attics" or in any difficult 
place of access, and thus confining 

the fires to the limits in which they originate. It will not 
freeze at 100' below zero, will be instantaneous in its work, 
as the cylinders are always to be charged with the gas up to 
their proper capacity at all times; therefore the engine will 
always pe ready to work at its greatest capacity. As one cyl­
inder is exhausted the generator can be set in operation to re­
plenish it, and thus a steady supply is attained. These cyl-

inders can be made 
of any number or 
capacity, as the de­
mand may require. 
These engines will 
be lighter, conse· 
quently more porta­
ble, for manufacto­
ries, warehouses, 
public buildings, 
and ships. They 
may be made either 
stationary or porta­
ble in every and all 
cases, and will be ef­
ficacious and instant 
in their work and 
operation. The car­
bonic gas can be 
conducted into the 
holds of ships, and, 
if entirely filled, 
would do no dam-
age other than ex­
tinguishing any ac­
tive or smoldering 
fires. The gas is 
gene:r;ated, in retorts 
lined with lead, in 
quantities, at a tri­
fling cost,from mar­
ble dust and sulphu­
ric acid. Though it 
costs more than 
steam, yet its effi­
ciencyand prompt­
ness more than 
compensate for the 
extra cost. 
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