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Wnited States

, i@atg nt @Office,

EUGENE HENRI BERNIER,

OF PARIS, FRANCE.

Letters Patent No. 90,810, dated J une 1, 1869.

IMPROVEMENT IN HOISTING-APPARATUS.

- el

The Schedﬁle referred to in these Letters Patent and making part of the same,

To all to whom these presents shall come :

Be it known that I, EUGENE HENRI BERNIER, of
Paris, in the Empire of France, civil engineer,- hfw
1nvented certain Improvements in WIHC]]G% and-Safety-
- Apparatus for Raising and Lowering Bodies, parts of
- such improvements bemn‘ apphcﬂble to raising and
lowering persons and loads in inines ; and that the fol-
lowing is a fuli, clear, and exact deseription of the
~principle or character which distinguishes it from all
other things before known, and of the usual manner
of making, moditying, and using the same.

The first part of my improv ements consists in bhe
application, to winches or crabs, with a single nut, of
three new parts, which are—

First, a second nut similar to the first,

Secandly a safety stretching-guide.

- Thirdly, a double self-acting apparatus, for holdmg
the load in case of accident or wrong Worklng

The adherence of the chain on the single nut gives
rise to considerable friction on the cast-iron frame, from
which it results that the chain has a tendency to get
displaced, and that the deep bites impair the chain,
wear out the frame, and put the nut out of sh&pe,
besides, the chain is delivered from the wineh or crab
with shocks, and In an irregular manner. |

To obviate these defects, I roll the chain round two
similar nuts, turning in opposite directions,and driven,
one by the other, by the intermediate agency of tWo
pinions of the saine diameter.

The double nut has the advantage of having seven
- links of the chain instead of three, on which the ac-
tion is distributed, and consequently produces a greater
regularity in the movement and economy of motive-
power, as the rolling friction of the nuts is very slight
in comparison with the shdmg ﬁ iction for which it is
substituted.

To avoid ruptures, which are of frequent occur 1r=-uce
througlh the violent return of the chain into the nut
when loads are let.down at a great speel, or from any
other cause, and to prevent the chain, by reason of the
rapid descent of the load, from being presented in

kinks or erosswise, I have mventetl a simple arrange-

iment, which I call safety stretching-guide, for forcing
the chain, whatever its speed, to keep always in the
- same duectlon, and to pass, slightly stretched, and
straight, into the winch or crab.

The use of this stretehing-guide placed at the foot
of the winch, and composed of a grooved pulley, V,
-mounted freely above a suspender- welﬂ'ht X, is es-
pecially necessary in winches or (‘:I‘.:Ibb not provided
with the self-acting apparatus, preventing any fall of
the load, whatever may be the wrong working. The
use, however, of the safety stretching-guide, contrib-
~utes to the superiority of the aection, even in winches
provided with the selt-acting safety-apparatus.

1

m - .

The double %elf-wtmg appar atus may also be applied
in combination with other apparatus for raising bodies
than to my improved wineh, and may also be applied
separate from the winch by acting on aseparate s&fety-
chain, which ean be applied for raising weights in the
blllldlllif-tl ade, oras safety-appar atus above shafts of
mines, and in all cases where additional satety is deemed
necessary, its application being universal as a means of

safety to prevent the fall of loads.
Description of the Drawings.

In sheet 1—

Figure 1 is a side elevation of the winch or er Ebb

Flgme 2, front elevation of the sarne.

Figure 3 front view of the principal triangular nut.

Figure 4 sectional view of i;he saine.

In sheet 2—

Figure 1 shows the winch complete, mth sa,fety-eha,m
mounted on a timber frame. |

Figure 2, details of the four catches mounted on the

&fety-clmm -

Figures 3, 4, and 5, views. of the s&fety-al)pamtus

In figs. 1 cﬂld , sheet 1, the iron calibred chain
a is lolled round fwo i mngulal nuts, b 3, mounted
on a cast-iron frame, G, firmly bo]ted on a timber
plece, d.

The motive-nut is forged of one single picee with its
axle which carries two large cog-whecels, e f, of difter-
ent diameters, |

On one of these wheels, e, is cast the pulley g of
the brake, which serves to IBt&I‘d or stop the descent -

'mmement either when the driving-pinion is cogged

with its wheel or when the nuts and the wheels are
mdependent of the pinions and er a,nk-&rms by the un-

cogging of the two pinions h 4.

The axle of the motive-nut also carries a small
wheel, 7, which communicates motion to the second
nut b, by another wheel, 7, similar to the wheel of
the motive-nut. | | |

The driving-shaft K, mounted on the cast-iron frame
C, which carries-the nuts: is provided with two pinions,
h- and 4, one of which, 4, fixed and forged with the
shaft, drives the brake-wheel ¢, giving the grea.test
str ength and small speed. |
- Ou this shaft, movable in the longitudinal direction,
which allows of its being displaced at will, is mounted
slideways the other pinion &, which gives motmn to the
wheel f, for lighter loads, and acting ab a great speed.

This latter movable pinion is kept in its cogged or
uncogged position by the fork I, which does not pre~
vent it from turning with its shmtb by which it is drawn
by means of a key fixed on the shaft and bhdeways in

‘the groove of the pinion.

A small ratchet-wheel, m, mounted slideways, in the
same manner as this la,tter pinion, on the movable




- Shaft, serves toretain the motive-wheels by the inter-

mediate action of the cogged pinion, and this ratchet,

as well as the pinions and crank-arms z 2, ceases to
- act when the mechanism is set ‘to lower at a great
speed, which must always take place when the hook of
the ehain, having reached a certain hieight, is lowered:
in order to reduce the time of the operation and avoid
tarning back the crank-arm. I effect this by means
of the brake. | o

The shatt of the driving-pinions has two circular
grooves, n 0, the use of which consists in receiving the
key p, loaded with a weight, q. - |

This key is inserted in the groove =, if it is desired
to uncog the pinion 4, for the small speed, and to cog
or not the movable pinion h. It is engaged, on the con-
trary, in the groove o, if'it is desired to uncog the mov-
able pinion %, and cog the fixed pinion 4. . The key with
& counterweight is lifted by hand to let the shaft which
is pushed with the other hand slide longitudinally to put
it in the required position, which being effected, the key
is dropped and forthwith engaged in the corresponding
groove. - -

The fork [, of. the movablé pinion, carries a flat le-
ver, acting as a spring, and which can be kept in one
or other of the two positions which are regulated by
the support », which serves as a stop to it.

The axle of the brake carrying the hinges s s, of
the ring and the lever ¢, oscillates in two iron supports,
-« U, bolted on the wooden part & of the winch or crab.

- To put on the brake, the lever ¢ is drawn towards
the operator, and the brake is released by itself as soon
as this lever is dropped. |

- The action of the safety stretching-guide serves to
keep the chain a stretched in the direction which it
should always cceupy to properly work.

T'his chain carries at one end the hook of the load,:
and the other end is united by a hook, having the form
-of an 8, above the hook of the load, to form an endless
chain. |

This stretching-guide is suspended by a-chain, at a
few inches above the ground, to the foot of the winch
~or crab. -
1t is composed of a grooved pulley, V, turning on
the axle fixed in the cap or top of the cast-iron weight
X, underneath which is a small chain, one end of which
is attached to this weight by a strong screw-ring, and
‘the other end is fixed to the winch by the bolt v, which
carries a hook, over which one of the links of this chain
Is passed. : o

The machinery mounted in the upper part of the
winch, consists of a double self-acting parachute, serv-
ing to prevent the fall of loads in case of accidents
which might happen to the winch in consequence of
wrong working or other cause. -

This systein of self-acting parachute consists of two
strong forged-iron catches, A’ A”, formed in such a
inanner as to be able to be engaged in the intervals of

the links of the chain, so as to retain the chain in case

of any involuntary back movement. - -
- The-chain is thus caught by one or the other of the

catches, and is held between the clenclied catch and |

the grooved bulier, or chain-guide, B’, firmly fixed on
the winch or crab.. The two catches A’ A” oscillate
freely on the chain when the load is going up.  They
. are fixed on axles, the pivots of which are mounted on
the two large forged-iron supports C’ C”, which are
firmly fixed to the winch by screw-nuts. o

On the left side of the winech, near the brake, the
_axles of the catches 1) D” carry each a small lever,
¥ E’, for receiving the abutment of the elbowed
branch F, of the lever of the brake ¢, so that when
the brake is worked, the catches of the parachute may
be raised tu allow the recoil of the ehain when it is
desired to efiect the descent either of theload, of the
hook, or -of the chain.

,buttons, F”’ Fw F‘irm ]qu.,,
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As soon as the brake ceases working, the catches of
the parachute fall on the chain ready to work.

The standards C’ C”, and the buffer B’, represented
of forged iron, may be made of a single cast-iron piece
well strengthened in all its parts.

Application of my System of Self-Acting Parachute
to a Safety-Chain.

Kig. 1, sheet 2, represents a winch with a safety-
chain, G, mounted on timber-work: - -

In this application a safety-chain may be combined
with an apparatus for raising, of any kind, such as a
crane, windlass, horse-mills, erabs, capstans, or any
other like apparatus, either with a chain, a rope, or
otherwise, -
- The object of the self-acting parachute is to keep
the load in the air in case-of the breaking of the rais--
ing-apparatus, or of its rope. or chain. . |

The parachute with its safety-chain may be applied
in a great many cases; for instance, when loads or
persons are to be raised in the shafts of collieries or
other shafts, or in the raising of heavy or precious
materials, such as marbles, statues, columns, and other
articles in the construction of monuments; it may also
be applied to raising on inclined planes.

~ Although the parachiute may work with a chain with

equal links, and rather long, I bave represented in the
arrangement shown at figs. 1, and 2, sheet 2, a safety-
chain, the links of which, edgeways, H, are longer than

-~ the links flatways, I’, to give more strength and more

play to the catches A" A” A” A", in the intervals

- of the links.

The iron chain G, of large calibre, is fastened to the
load I, at one end, by means of a hook or other means,
and is drawn away at the other end by means of the
counterweight K’'. It can freely follow the load in
passing in the safety-apparatus mounted on the upper
part of the timber-work. -

The frame of the safety-apparatus carries two
grooved pulleys, 1 M, to send back the chain at its
entrance and at its egress. | )

This fraine carries four stop-catches, A’ A” A” A™,
arranged so that the thread of the chain G’ is so sub-

- divided that each catch is lowered alternately on the

links edgeways, to be ready to keep back the flat link
which has just passed. By this arrangement of four
catches, the stop is almost instantaneous, as one or
other of the: catches is always completely fitted into.
the chain, and the least recoil is sufficient to make it
bridle. o - |

In this arrangement, if the chain «, which raises
the load P’, happened to break, all the load would le
upon the safety-chain ', and, in consequence, would
cease to rise until the repaired chain is replaced.

To eftect the descent either of the load or of the
hooks, and raise the counterweight K, it is necessary
to raise the four catches from the safety-chain to allow
the free recoil of this chain. |

For this purpose, each catch carries a small lever,
K E” E” 1™, at the end of which is a rather large
hole, in which passes a small rod provided with four

The end of this rod corresponds to a small elbowed
lever, I", which carries, at the end of the other branch,
a small eord, or chain, V. o |

By drawing this cord, all the catches are slightly
raised simultaneously, and it is merely necessary to
release this cord, which rises a few inches, to let the
catches descend on the safety-chain, when it is desired
fo lift the load. | | | |

My improvements consist, secondly, of the arrange-
ments of safety-apparatus, shown in sheets 3 and 4,
and especially applicable to raising and lowering per-

- sons and loads in mines.




In this arrangement, however, the safety-apparatus
is movable, and travels with the weight in its ascent
or descent, aud the chains on which it acts are fixed.

I employ one or several fixed safety guide-chains,
connected at their upper part, and, if required, per-
manently fixed at their lower extremities. In this
case, a cross-piece and a platform, or recipient of any
kind, serving to raise the materials, or persons, is pro-
vided with as many supporting stop-catches as there
are safety-chains in the apparatus.

These frames, which may be made indiscriminately |

to carry oune or several catches, according as required

- to divide the space between two links of the chain,

travel with their stop-catches in ascents and deseents.

During the ascents, the stop-catchies may e let
down on the safeiy-chains, and act upon them with
slight friction, produecing, by their passage on the
chain, slight oscillations.

Besides a small counterweight fixed on each stop-
cately, & spring is fixed either on its axis, or on the
cateh itself, to assist in insuring the catching of the
catch on the chain, although, if’ required, the spring,
or the small counterweight suftices. |

The safety-apparatus may be used in two different
ways duaring aseents, either by keeping the. catches

raised, and not oscillating on the ehains, as shown in

the accompanying drawing, or by letting- down the

levers holding the catches, when the catches will os-

cillate on the links. In this case, the catehes take at
once into the safety-chains at the least slackening of
the suspension -tackle, arising either from a wrong

working of the raising-apparatus, or the breaking of -

its cable, and the weight remains suspended. In the
first case, wheén the catches are raised only, the rup-
ture of the chain allows of the apparatus instantane-
ously stopping, any wrong working in the raising-ap-
‘paratus producing no effect on the safety-apparatus,
as a slackening of the suspension is required.

Security is so much more complete from the stop

being always instantaneous, no speed, proceeding
from the comemencement of a fall, being able to ac-
~celerate the descent of the load, as the fall can only
be, at the maximum, very little, varying according to
‘the number of catches employed to subdivide the link
of the chain. |

.'The stopping-catches should be foreibly held raised.

during the descents, so that they cannot Look into the
~¢hains. | | - | o
Sheet 3 shows the most simple mode of keeping the
catches raised, by rendering them part of the suspen-
sion-tackle. By means of a small chain, I raise the

large levers, which prevent the catches from acting.

This chain is kept fast by the suspension-chain, but
in case of the rupture of the .cable, the. chain, being
- no longer-held, allows the levers to fall, and the catches

immediately clutch the safety-chains. The large le-
- vers may also each have at their extremities, on the
same side as the chains, a small counterweight, or
spring, to force them to fall suddenly. The cranked
part ot each of the large levers, serving to work the
small levers of the catches, may be placed so as to
force the catches to rise when the large levers are
raised, and to force the catches to cluteh when the
large levers fall back with an exeess of play, the dif-
ference of which leaves an interval sufficient for the
oscillating movement of the catches on the chain, if
they are required to act during the ascent.

To obtain this result, it is merely necessary to reg-
ulate the position of the large levers by the elongation
or shortening of the houok-chains adapted to the sus-
pension-chain. .

In my improved counstruction of safety-apparatus,
with fixed chains, I have the double advantage of pre-
venting falls of the weights, and also of having, by
means of the tightened chains, & good guide for pre-

3
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venting any deviation of the weights, for the frames
of the catches work in grooves.on the chains, and’
hold fast either the cross-bar, the platform, or recip-
ient, and the tub, in a regular and rigid position on
@ level, o |

I have, besides, the advantage of stopping the plat-
form of the satety-apparatus at.any part  of its play,
and leave it at rest, which allows of loading or un-
loading the platforur or recipient without its moving
or swinging. S - -

Besides these guides, obtained -by means of  the
frames of the stop-catches, according to the arrange-
ment of the suspension-tackle adopted, I cai fix, either
above or underneath the catch-frames, metal guides,
through which the ehains pass. -

The annexed drawing, sheet 4, shows in detail the
construction of a platform provided with two guides,
one for each safety-chain. . |

In the arratigement slown in sheet 3, the safety-
apparatus is mounted on the suspension cross-piece,
aud not on the platform; if, however, three or four

chains were employed, no deviation in the position of
| the platform would take place, and the safety-appara~

tus could be fixed directly on the platform, or on the
cage, and the suspension-tackle be simplitied and oc-
cupy less height. _- |
1t only one chain is employed in the safety-appara-
bus, it must be placed in the centre, close to the chain,
or cable of the winch. If there are two, three, or four
chains, I make them as much smaller as there is 2
larger number of chains, since they contribute to-
gether to support the whole load, and I symmetrically
arrange them on opposite sides, or at the four angles.
The arrangement of four fixed chains, mounted at
thre centre of the four sides, or at the four angles,
is the best and the most convenient for working the
loads. * . I
In my improved arrangement of safety-apparatus,
obtained in all cases by a catch and spring-work on a
fixed movable chain, twq conditions must be complied
with to produce a regular working, videlicet, the ob-
taining, first, the greatest possible distance between |

the flat links; secondly, the shortest length possible

between the tops of the links of the chain.

Iu the first case, the catches will have an action as
much more certain in proportion as the distance be-
tween the links on which they should act is great.; and
in the second case, the possible recoil of the load will

‘be so much less in proportion as the beforesaid dis-

tance between the tops of the links of the chain is

- shorter. '

' To attain this double result, I have invented a form
of chain comnposed of long and very short links alter-
nately. In working, the short links will be on their
flat sides, and will serve for the butting-place of the

‘catches. These short links, being separated by a long

link, the catches will act with much greater certainty,
and in spite of the length of this link, I do not ma-
terially increase the beforesaid distance, although I
increase the distance between the flat links.

In sheet 3, figs. 1 and 2 show front and side eleva-
tions ot an arrangement of two fixed chains, A and B.

C, chain of the winch. | |

D, cross-piece, provided with two pieees of framing,
each carrying two stop-catches of case-hardened iron.

E E E E,in figs. 3, 4, and 5, sheet 4, are stop-
catehes, seen in their raised position. -

J J 1 1, small levers fixed on the axes of the catches.

G 7 large cranked levers serving to move the
small levers f f, to raise the catches,

I hy, small hooks for supporting the levers G G,
when the catches ! 1! are hooked on the chains A.

i 4, small hook-chains to fix the position of the
cranked levers G 7, either when it is desired to raise




the stop-catches to descend, or when it -is wished to

lower the stop-catches on the chﬂms, in order that

they may act in them automatically in raising the load.

J.Jy suspension - chains, uniting the chain of toe

winch and the two heads of the cross-piece D.
K K X K, chains of the platform P.
- M M, guides fixed on the platform, through which
pass the fixed chains A and B, for ﬂ'llldl[]ﬂ' the weights.
Higs. 3, 4, and 5
~ paratus on a lar gel' scale.
The same letters of 1efelence in all the ﬁwul es rep-
resent similar parts.
Figure 6, large crank-lever G”, to serve, in case it
. were Iﬂquued to force, by means of this lever, the
catches to clutch in falling back. This lever would
also serve for raising the catches in a similar way to
the nearly similar lever (, which it would replace.
Figures T and 8, sheet 4 show two means of stop-
ping the chains by the self—twhtenmg ’LCthll of the
- brake.
One of thpse means, fig. 7, sheet 4 consists of two
pinions, formed from an endless chain forming a rack.
On one of the two pinions a brake-pulley is placed.

In this arrangement, the safety-chain A remains

straight and vertical in its whole length.

The other means, fig. 8, sheet 4, consists in the eImn-
ployment -of two plnlons WIth : doub]e—-notched nut,
around which the safety-chain B rolls, and on one of
the two nuts is a brake-pulley.

In the two modes, figs. 7 and 8, the Lrakes are
loosened by the SllSpGI]blOI] -chains ¢ of the brake-

-levers, but should a rupture of thel chain of the winch |

-

, Sheet 4, detculs of the safety-ap-~

4

“hoisting - gear,
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take place, the brakes would act directly from the
force of the springs » r, acting on the small levers g’ g7,

Having now desecribed the nature of my invention,
and the manner of carrying the saine mtn effect,

What I claiin, is— -

1. An apparatus for raising and loweunﬂ* weights,
consisting of a frame, C, lxa,vmg mounted thereon the
constructed as-deseribed ; a self~acting -
safety-device, consisting of the stop-catches A" A” A”
A", and the parts connected therewith for operating
the same, constructed as described ; a guide-stretcher,
for the hoistin g-chain @, composed of the grooved pul-,
ley V and a suapended W eight, X, and the safety-chain
G’, provided with a counter WElght K/, all constructed,
arranged, and operating substantially as herein shown
and described. -

9. The self-acting safety -apparatus, cunalstmg of
the stop-catches A" A” A”™ A™, and the parts con-
nected therewith for operating the same, all con-
strueted, arranged, and operating substantially as
lierein bhmm, as set for th.

3. .The - stretching-guide for the hoisting-chain a,
consisting of the grooved pulley V and the Sllbl)ﬁlld@d
weight \ constr ucted ftnd operating substantially as
described.

In testimony whewaf I, the said BUGRNE H]:,NRI
BERNIER, have hereto SE:B my hand and affixed -my
seal, this 23d day of August, 1867.

E. H. BERNIER. [L.s.}

Witnesses: -
H. DU¥RENE,
F. H. GOUPAIRLL.
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