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lu a clmn hoist of any klud (where the woxd chiain
must be taken to 1nclude a hemp or wire rupe), the first
thiug 13 to be suro of the chain or rope. If a chain be
used it should be of such strength that the ordinary
load would not straighten the link oat, even if it were
cracked through. If wire ropes are uaod there should
be two, each capable of doing the w holo work. The
next point is the attachments. “Ihio author’s experience
is that moro accidents anse from the breakago of the
attachments than of the chain. The attachuments shuuld
be considerubly stronger than the chain, and, where
practicable, should e tested with it.

Having secwsed a good chatn and attachments, the
next question 1s as tv the safety of the mechanism by
which the cham 1s hauled in, anl the cags lifted.
There 13 a certan rish attached tva chain ur wire rupe,
which cannot be removed . but it will obvivusly de-
pend upon the mechunism adupte. o aether other risks
are super-added.  ‘The cham may be hauled in by ma-
chinery worked by hand, steat, air, gas, cles tricity. or
watter ; but there 15 generally very little distinction tu
be drawn batween the machinery usad with the first
five of these motive owers ,—given the gear, it is sim
ply & question a3 to what force shall dvive it.

Aceidents may Inppen to any of the machanisms
adopled. and some of the elements of risk, with these
various souices of puwer, may here be mentivied

() 1had-power hifts aregenerally htted with & biake
apparatus, made up of several pieces, the giving way
of any one of thase would probably send the cage down
with a run,

{/ fhe steawm or air engine. in addition to the risk
of breakage mn the bxke mtc)nmsm is lable tv break
agen the engme 1tself, and also in the geariny through
which the power 1s usually 'nuemn’ed while the
cotnmon practice of having clutzhes to thruw the wheels
i and owt of gear adds a further risk of ardident.
Steam power 1s safer where worm gearing is adupted,
and where steam 1= used for lowering as w las lifting .
but this invelves a gieat waste of power. lu steam
hifts thore is also a con-iderable danger of acci eat from
overwinding.

t-+ 1h2 gas engine his all the ri<ks attending the
use of hand or steam power, and others besides . since,
owing to the peenhar inte rmittent nature of its work
1ng, ganog 18 unsutable for the lisst motion, and
straps have to be used, which of all transmitters are the
most dangerous. Jo a lift worked by a gas engine
therefore, m addition to the necessary rish of a chain.
thero s the nsk attending the use of driving straps and
gearing n the working crab, and of brahe zear, the
pessiblity ofoverwinding. the comparatively long time
occupied in starting aund etopping, aad also the extra
strain on the whole of the mechanism due to thy shack
of the explosions.

() The applicavwn of electricity to huisting is at
present only in its infancy ; but so faras attempls hve

1 yet been made to obtain motive power by this means,

1ts application would appear to be subject to ths ssme
defects asthe othermethods that have boen consilered.

try Fmally there remains hydraulic power; ani it
is obvious that one source of ri-k is atonc: removed by
cmploying water-pressure, namely, that cwsed by the
uss of a brake apparatus, sines in a hydeaulic lift the
descent is regulated by the speed at which the water
used n hftmg is allowed 10 exhaust.  Water- -power
may be employed to haul the lifting chain through
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tuothed gearing, or by means of straps, in which cases
there still remain some of the risks inherent in the
other systemns, but by suitable arrangements all such
mechanisms may be avoided, and th» motive power
may bo obtained without in any way increasing the
rish inherent to the use of a chain  This condition of
relative safety is only obtained by taking care that the
pressute of water on the hydraulic ram is directly trans-
mitted to the hoisting chain. [f the power is so ap-
plied, any derangement of the mechanism would oither
mean the stoppage of the lift, or its gcradual descent
owing to the escaps of water from the lift cylinder. In
the possible ¢ase of a burst cylinder or pipe, the same
coudition would hold good ; while the friction of the
ram in the stuftiog box would in itselt perform the
function of an automatie brake, in caso of the oo sud-
den esewpe of the contained water. The vam should
also be provided with a positive stop, to prevent over-
winding. The perfection of control obfained in hyd-
raulic lift is a further important clement of safoty. A
single valve suflices for the control of all Lthe motions
of such lifts.

Tha form of hydraulic lift which most perfectly ful-
fils the above conditions for a chain hoist is that intro-
duted by Sir Williun \Armstrong and known as
the Hadraulic Jigger. Figs. 3 to 6, Page 9 illus.
trate this, the simplest type of a high-pressure hyd-
raalic chain lift. 1o Figz 3 and 4 the cvlinder is
hyrizontal, and the working pressure is therefore con-
stan{. There is a loss of eflect in this heist, in conse-
quence of the weight of the chain being halanced when
the cage is at the hottom, and unbalanced when the
cage is at the top.  This loss might be partially aveid-
ed Ly placing the cylinder vertical and making the ram
work upwards. but this would involve balancing the
tam, otherwise it would increase the risk of accident;
for, if the cage got fast, and if the valvas wero open to
the cxhaust, the ram 1night deseend withous the cage,
and the cage might afterwards become suddenly released
and fall.  The lifting chain is sometimes balanced by
letting the cage cwry a loose chain below, which is
coiled on tho ground when the cage is at the bottom,
and which is picked up by the chain as it aeconds,

Fig. 6, P'age 9, i3 an illustration of a hydraulic -
jigger hoi~t sunitable for moderats prassures. The ram
A is inverted. and its weight partly balances the weight
of the cage . Tho chain C is attachad at one end to
the cylinder, at the other to the counterweights W.
From the connterweights two wire ropes It are led to
the cage, earh being of sullicien: streagth to carry the
weight  The author's experionce is that wire ropas are
not so reliable as chains, and that it i3 desirable whers
pricticable 3 use duplicate ropes. In this hoist it will
be observel that. owing to the inverted position of the
ram, thore is a greater head of water at the end of the
stroke than at the commencement.  Dut, as the lift is
construsted, there is no loss of effect from this cause;
for, tho chain Iaing mors than twice the weight of the
wire Topes, this oxtm weight assists the ascent of the
cage at the commensement of the stroke, and thus
campen:ates for tho variation in head of water.

The hydmulic jigger is not generally applicable ox-
copt for high workm" pressures; and high pressure
water i3 only occ.tsiona]ly available. Unforfunately
therefore it is often necessary to depart from the
beautiful simplicity of the apparatus. The bast ar-
rangoment in such a case is to adhere to the hyd-




