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JOHN FENSOM, OF TORONTO, ONTARIO, CANADA.

IMPROVEMENT IN HOISTING-MACHINES.

Sp&ﬂlﬁﬂdtl()]l f01111111ﬂ‘ pfult of Lettew Patent No. 209 336, (hted October 29, 1878 ; Lpplimtion filed
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To all whom it may concern :

"Be it known that I, JOHN FDNSOM of tlle
clty of Toronto, in the county of York and
Province of Ontal i0, Canada, have 1nvented

certain new and u&eful Improvements in Hoist-
-ing- Mmchmes, and I do hereby declare that
the following is a full, clear, and exact descrip-
tion of the same.

My improvements relate more partmulmly

o that class of hoisting-machines lmown as
-« hydraulic” hoists or elevators. |

My invention consists, first, in the combl-'

‘nation, with a water-cylinder of known lifting
'capaclty, of one.or more supplementary water- |

cylinders arranged in connection with suitable

automatic mechanism to be thrown in and out
-of working connection as the Joad on the hoist
‘18 1ncreased or diminished; second, in mount-

ing the upper rope-wheel, Whlch Sl"[‘St’LlIlS the
direct weight of the car and load upon a piv-

oted and adjustably-weighted lever, in such

manner that the said lever will move upon its

fulerum when the load is increased over a
-given weight, and by means of valves suitably
counected. cause one or more of the supple-

mentary l1ftmg cylinders to be thrown into
working connection with the main cylinder,

thus El,ﬂt()mrLtIC"tHV increasing the lifting ca-

pacity of the hoist in proportion to the ‘welght
to be elevated; third, in an arrangement of

valves. automatmlly opemted by the adjust-

~ably-weighted lever, by which either a small
or large cylmder can be used independently of
“each other or their combined power applied as
the load to be lifted requires; fourth, in the
~ ‘deviees arranged to throw t,he Supplementm y
cylinders out of gear when the load is dimin-

ished to the capfzclty of the main cylinder:

Afifth, in the means devised for automatmally
 registering the amount of water used by the
~ cylinders; sixth, in the general arrangement.

and constmetwu of the hmst and paats more
particularly described and claimed hereinafter.
In the accompanying drawings, Figure 1 is

a side view of a two-cylinder hydmuhc hoist-
ing-machine embodying my improvements.
- Fig. 2 18 an end view of the same.

- Ifigs. 3,
4, 5, 6, 7, 8, 9, and 10 are details of operating

A 18 the main cylinder, and B is the supple-

mentary cylinder. The main cylinder is con-
‘nected to the water-pipe by the double cam- |

- Fig. 11 is a general view of my hoist.

inders and the outlet- v.:tlves C=.
end ¢ of the outlet-pipe is carried above-the

valve C, the inlet and outlet valves C! C? béing' -

governed by the connecting check-rope C?, ex-
tending the whole height of hoist. ‘The second
or supplementary cylinder, B,is also connected

with the water-pipe, but the connection is

closed to the cylinder by a second valve, (4,
which valve 18 only opened when the load re-
quires the assistance of the supplementary

cylinder B. D are the lower sheaves, mounted

on cross-heads D? which connect directly to
the piston-rods. IE DY, are the upper sheaves
placed in a frame which is bolted to the joist- |
ing or other suitable supporting-frame.

The cross-heads travel up and down in the
operation of the hoist upon guide-rods F,

which guide-rods extend from the heads of

the cylinders to the fixed frame above. G is
the hoisting-rope, which, with the sheaves, is
arranged in proportion: to the stroke of the

_cylmders of ten to one.

The number and arrangement of the 511eaﬁ;’es
and the length of sbmke may, however, be’
varied at dlseretlon and as cir (,umstances may
require.
arrangement 1 illustrate, 18 admitted above
the piston-head, thus utilizing the weight of
the piston cross-heads and lower sheaves to
1ift the load, while the same parts in the
descent of the car act as counter - balances to
the extent of their weight.

A? is the outlet-pipe, connected to both cyl-
The dehvery

height of the top of the cylinders in order that '
the supplement‘u y cylinders may always be
kept full of water, and to enable the piston of

the supplementmy cylinder or cylmdem to.

moveupanddown in the eylinder. Oneormore
relief-valves, H, are placed in the piston head,
as shown in Figs. 3 and 4, or in the bottom
of the cylinder, should the water-pressure be

below the piston-head.
the piston-head of the supplementary cylinder

from atmospheric pressure when the cylinder

is thrown out of connection at an intermediate
point in the stroke of the piston by allowing
the water to pass freely from the under to
the upper side of the piston- -head when the
pressure is above the piston-head, or from the

~upper to the under side when the pressme is

below.
I is the upperrope-wheel, ar ound which ‘rhe |

The W’bfel it will be observed in the N :

The relief-valve clears
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hoisting-rope G finally passes to the car J. | is one of a number of alternative methods for
K is a lever-beam, divided into two arms, K! | registering the quantity of water used by each

K2, of an equal length, by the trunnion-arm K&,
These trunnion-arms form the fulerum of the

lever, on which is aturning-point. The beam 18 |

adjusted to be overbalanced when the weight
of the car, which 1s attached to the short
arm of the pulley I, mounted thereon on suit-

able bearings, overcomes the resistance ot the

weight I. on the long arm of the lever. The
proportion of the length of the short and long
arms of the lever is arranged to suit the char-
acter of the work to be done, and the balance

may be further adjusted by moving the weight

L to or from the fulerum. Ifrom the end of
the long arm, K?, a connection is made to the
welghted lever of the valve (% in such man-
ner that when the long arm is raised by the
weight of the load on the short arm the valve
will be opened, admitting water to the sup-
plementary cylinder, and thus increasing the
lifting capacity of the hoist to the require-
ment of the load. | o

Should additional power be reqnired, a third
or a number of cylinders can be used, the in-
let-valves to which will be connected to the
welght or weights I/, placed above the weight
L., and supported upon stops to prevent inter-
ference with the working of the second cyl-
inder. . |

When the pressure of the water is variable,
one or more small cylinders, M, connected to
the supply-pipe, may be used instead or in
combination with the weight L.

S0 soon as the extra weight on the car is
removed the lever-beam K will resume its
original position, and the inlet-valves to the
supplementary cylinders will be closed by the
weight ¢ on the valve-levers. |

Ifrom the above description and an inspec-
tion of the drawings it will be seen that the
weight on the car directly and automatically
controls the admission of water to the supple-
mentary cylinders. The operation of the hoist
n. this respect is not confined to any particu-
lar position in its elevation, as the admission
of water to the supplementary eylinders will
be at once cut off at any point in the stroke
80 soon as the overbalancing weight is removed
and the beam K returns to its original position.

The 1mportance of this will be understood
when 1t 18 explained that the car may start
with a heavy load, which may be removed as
successivefloors are reached, and which, as the
car passes upward, may again be augmented,
requiring greater lifting power. |

J 18 the car, the platform of which is con-
nected to a weighing-scale of any of the usual
constructions., The car-platform thus convert-
ed into a weighing-platform permits the goods
to be delivered directly on the car weighted

and elevated without the extra handling and

loss of time necessary under the ordinary sys-
~tem of transporting goods in warehouses.
Figs. 7and 8 are an elevation and plan of a
self-acting register for registering the amount
of water consumed in each cylinder. TFig. 9

cylinder. |

The registering mechanism shownin Iigs. 7
and 8 consists of a ratchet-wheel, O, mounted
on the beam K, and drawn from the hoist-
wheel I by a spring-ratchet, Ol. In connec-
tion with the ratchet-wheel O a spring-pawl,
0?2, attached to the lever-beam K, 1sused. The
pawl, when the beam is overbalanced, is drawn
farther.into the teeth of the ratchet-wheel,
causing it to give a greater stroke at its upper
end, and by means of a ratchet and ratchet-
wheel, I I/, registering on a register of any
of the usual constructions in proportion to the
length of the stroke of the ratchet P. So soon
as the lever-beam is returned to its original
position the length of the stroke of the pawl
0? 1s again reduced. | | |

There are many ways in which a register of
the quantity of water used by the supplement-
ary cylinders could be operated from the tilt-
ing motion of the beam K. Therefore I do not
limit myself to the device shown. |

In the working of hoists constructed accord-
ing to my invention a great economy of water

1S obtained, as the amount of water consumed

1s automatically regulated in proportion to the
welght . to be lifted, and varies antomatically
as the load varies. | | |
The main cylinder may be of a capacity to -
suit the average weight of load, and.its power
1s always constant and invariable, the sup-
plementary cylinder or cylinders being only
called into requisition at intervals for extra
work. | | |
The foregoing specification relates to the use
of one or more supplementary cylinders auto-
matically operated. Thesameautomatic mech-

anism, in connection with the lever K, can be

arranged by which one or more small orlarge
cylinders can be used independently of each
other, or their combined powers applied as
the load to be lifted requires. Suppose, for
instance, I construct a hoist having two cyl-
inders, one capable of raising eight hundred
pounds and the other twelve hundred pounds..
Solongastheload placed on the cardoesnotex-
ceed eight hundred pounds the small ¢ylinder
only is used. Should the load exceed that
weight, the action of the lever K through suit-
able mechanism closes the supply-valve of the
small eylinder and opens the valve of the large
cylinder. Should the load exceed twelve hun-
dred pounds, the mechanism connecting the
valves to the lever K is so arranged that both
valves open and the power of the combined
cylinders 1s-brought into action, In Iig, 101
show an arrangement of mechanism for ac-
complishing this; but -as there are several
ways by which it can be effected through the
action of the lever K, I do not confine myself
to the special design shown. I may here
mention that in this arrangement a relief-
valve, H, would be necessary for each cylin-

der.

In Fig. 10, 2 is a lever connected to the ad-
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]usta,bly Welghted lever K, and attached to | and to tthW one or more supplementary lift-

the spindle’3, having a bevel- -pinion, 4, keyed
to it and meshing w113]1 the bevel- 1)1111011 This

~ latter pinion is keved to the upright spindle ;

6, having the cam-disk 7 keyed to it, as shown.

- Upon this cam the two levers 8 and 9 rest, the

lever 8 being connected to the valve 10, Whlch

- closes the commummtwu with the &mall cyl-

inder, and the lever 9 operates the valve 11,
whlch performs a like service for the large
cylinder. = When the hoist is at rest the va,lve
10 is open and the valve 11 ‘closed. Conse-
quently when the water is turned on the hoist
18 operated by the small cylinder so long as
- the welght does not exceed its calculated
power—say, eight hundred pounds. The mo-
- ment this weight is exceeded the lever K,

~which is sunitably set, tilts, and thus, by rais-
~1ng the lever 2, the valve 10 is closed and 11
- opened throu gh the action of the cam-disk 7.

‘When the weight exceeds the calculated power

of the large cylinder, the lever K, through the
mechamsm shown, 1evolves the cam-disk 7,

still farther reopening the. valve 10, without

closing the valve 11, thus obtmnmﬂ the Iull

~ power of both cy lmdels

~ The tilting lever K is, of course, %pphca,ble
~to other descuptlons of hoists 111 which the
arrangement of ropes and pulleys and the
mode of connection with the car difter from that
shown in drawings. Therefore I do not limit
my claim to the flpphcatmn of the lever K as
‘shown. |

I claim as my invention—

1. The combination, with a water- Cylmdel,

of known lifting ecapacity, of one, two, or more

| _supplementar? water-cylinders, arranged in
- connection with suitable automatic mechan-
ism, to be thrown in and out of working con-
nection as the load on the car varies, substau
tially in the manner shown and debﬂl 1bed.

2. Thelever-beam K, mounted on trunnions
“and divided into two ‘LI’lllb of unequal length,
~on the shorter arm of which the upper rope-
wheel of hoist is mounted, and to the adjusta-

- bly-welghted longer arm 15 connected a valve

or valves of suitable construction, whereby

when the load on the car is increased above a
given weight the balance of the lever will be
| dlsturbed causing it to move ou its fulerum

ing-cylinders into working connection with the
main cylinder, and when the extra load 1is re-
moved from the car the lever will be returned

‘to its original position, allowing the inlet-

valves to the supplementmy Lyhnders to be
closed, all arranged substantially in the man-

ner shown and described, to automatically

regulate the lifting capacity of the host in

proportion to the weight to be elevated.

- 9. The combination of the hoist J, rope G,
wheell, and adjustably-weighted lever-beam X
with the inlet-valves of one or more supple-
mentary lifting - cylinders, substantially as
shown and described. |
4, The piston-head of the supplementary

cylinder or cylinders, provided with a valve,

H, for the purpose of allowing the eylinder to
16111&111 always filled with xmter, in order that
1t may be thrown into and out of working con-

nection, with no waste of water or time atany

pomt in the stroke of the piston.

5. The combination, with the upper rope-
Wheel I, mounted on “L tilting-beam, of one or
more I‘BDIStGIS or counters anmlqed to regis-
ter the :;Lmount of water consumed by one or
more cylinders, bubstfmtmlly as qhown and
described.

6. The valves 10 and 11, connected to and
arranged in combination w1th the lever K, for
the purpose of automatically operating cylin-

ders of unequal capacity, either singly or
jointly, as the load to be lifted requires, sub-

stantially as shown and described. .
7. The wvalve Cl, operated trom a single
check-rope, in eombination with the valve C4,
arranged to antomatically connect and dis-
connect the supplementary cylinder or cylin-
ders with the main cylinder of a lifting-hoist,
substantially as shown and deseribed.

S. The valves 10 and 11, arranged in con-
nection with hydraulic ¢y lin ders, as described,
in combination with the cam-disk 7, operated
through suitable mechanism by the leve'r 2.

Tmonto, 24‘511 December, 1377, |

J OHN I‘DNSOWI

In presence of—
DonarD C. RI_DOUT?
L. WHITEHEAD.
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