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70 ALL WHOM IT MAY CONCERN: o | o |
Be it known that I, O71s TUFDS, of ‘Boston, in the county of Suffolk, and State of Massachusetts, have
" invented an Improvement in Elevators; and I do hereby declere that the following, taken in connection with the
- drawings which accompany and form part of this specification, is a description of my invention sufficient to
onable those skilled in the art to practise it: . =~ S o |

This invention relates to improvements upon mwy invention patented May 28th, 1861, in such elevators as
make use of a car guided between Ways and suspended from its upper end by two or more ropes or chains, which °
have the ends of each separately attached -to the tqp-ﬂf the car and 'ri_;‘c- the winding drum: And. my herein
described invention consists in a peculiar a.rr&ngéme‘nt of pivoted links herein degeribed, operating automatically -
to equalize the gtrain upon a series of ropes qij ckaing, attached eack hy one end, sépa;ra_,tely thereu‘ntb, primarily
and secondarily thereby to the top of & guided and suspended: elevator car, and each by the other-end to a
winding drum. | I e | S o

. The object of my invention is the same ag that of the strain-equalizing device described in my aforesaid
patent, but the construction of the within described device being different, and ta a cunsidqmblé extent better
and cheaper ior some purpcsed, 1t 18 herein clzimed as an improvement, . | | |
Figure 1 of the drawings shows in front view an elevator embodying my invention. ;

Figure 2 is a vertical central section taken in the plane of the line z 2, fig, 1.

Figure 3 is an elevation of my improved automatic adjuster of the strain on the tensile supports, the scale’

‘being larger than that shown in fig. 1; and B | - o | SR
Figure 418 3 detail introduced merely to show how the automatic sirain adjuster may be located at the

drum, instead of at the top of the car, though T.would remark that such a change.is not 'ﬂ;ccﬂmpﬁnied'with any

. beneficial results.

. The 1st and 2d figs. of the drawing show plainly the general arrangement of an elevator, in which the car
s guided by ways, and 18 suspended from its upper end by 2 geries of rdp_es-nr chains which pass over & guiding
pulley to a winding drum, all of which forming no part of my present invention, will not be more, partiuularly -
referred to herein. B | | - | | |

| Pivoted to a suitable casting, @, which is securely fixed at the top of the car, is & series of double or oppo-
site. links, exceeding in the number of pairs vhereof the number of suspending ropes or chains, b & b b, by one.
" Of these limks the extremes, ¢ ¢, of the series are lﬂngef than the intermediates, d d d, which have but two pivot
centres, e and f, while the extremes have three pivot centres, ¢ f, and g. Each of the centres f f f-f f, are

. connected with each of the adjoining centres f, by pairs of links, 2 & &, said links also taking hold of cross- =
connecti'ng bars, ¢ ¢ 2 %, on which the links 2 pivot, each of said bars serving for a point of .ﬂ,t'taehnient of one
end of one of the ropes . The tops of ‘the links ¢ ¢ are united by a pair of connecting links, 7, pivoted at g g,
and acting as a strut or brace ti} keep the extreme centres f from appruaﬂhiug each other under the strain upon
the ropes or chains b bbb 'The arrangement of all of these links in pairs enables ‘me to connect the ropes
55 & b, centrally between shem to the bars 1 7 ¢ ¢, and the pair of links 7, are so united by studs Z, that they act
together as one link with the ropes passing between its two parts. B -. L
The operation of this apparatus i3 as follows: If all the ropes are of an ¢xactlength from the points where,
‘as tangents, they touch the periphery of the winding arm, to the points of their attachment to the bars ¢ 7, and
if there is the same strain on each rope or chain, then the angles formed by the links % will all be equal to each
~ other, and the links ¢ d d 4 ¢ will be vertical. Suppose, now,. one of the ropes to shrink or to shorten from any
‘cause, it is evident that 1t will either sust'a.in the whole weight of the car and its contents, leaving the other
~ ropes slack, or else that the links % will so move as to bring an equal stress on all of the ropes. The latter will
be thie casec, as it i3 elear that the links %, embracing that piece ¢ which receivesg the _'ahm'tene[l. vope, will form-a
more acute angle by rising, which act causes the .ﬂthi_}l" links 2 to d‘ﬂsﬂand-and form more obtuse angles, while .
the links d will swerve from their vertical position toward the shortened rope, and the strain on all the ropes -
will be thus nu-tom:g,tiﬁally adjusted to an equal strain on each. If one of the ropes Etreqches, then the links
which are connected to those pieces 7, to which the other ropes are attached, rise, while the links attached to the

piece ¢ which receives the lengthened rope féll, the links d inclining from the lengthened rope, and the strainm, -
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is automatically adjusted on all the ropes provided, as also in the previous Instance, that the change in the |
condition of the ropes 18 not too great for the range of action of the adjusting mechanism.  When one or-miore
of the ropes break, then the enr fally till the links 7, attached to the piece or picces 5, receiving the broken rope
OT ropes, assume a horizonial position, the other links A forming smaller angles than before such breakage, and’
the stress will then be automatically transforred equally to the ropes remaining whole. The object of pivoting
- the links ¢ af the bottom, as the links ¢ are pivoted, is to allow the whole system of links to sway from right to
left, or vice versa, according as the tendency of the draught of the ropes inelines the system to move with
reference to the centre of gravity of the suspended.car. Except for the advantages derived from the swinging
movement of the entire systeny of Iinks, the extreme links might be pivoted to 1mmovable Supports, and yet

the system so modified would operate as described in réspect to :Lutom;ttica,lly-equalizingthe strain on the ropes
or chains. As the ¥ange of motion of the parts of the deseribed apparatus is but comparatively small, and as it
1s necessary for its operation that the length of the ropes should be such as to cause the links } to assume about
a medium position between those cxiremes of movement ‘which, vnder the contemplated contingencies in prac- -
tical operation, they may be caused to malke, so that undey changes of the conditipag of the ropes or chaing ﬂ,nj'
of their points of attachment, ¢ 7 ¢ 7, may be free to move up or down, it is extremely -desirable to combine with
au antomatic adjuster of the strain upon the tensile SUppOrls, some convenient means for so adjusting, by
manipulation, the length of sych supports, as-that thereby the automatic adjuster may itself be adjusted as to
the position of its party, to hring them to a mean of the cxtremes of their limit of motion.” This T accomplish
as follows: Fach rope or chain 3, forming one of the tensilp supports of-the guided and suspended car, is attached |
to the winding drum m, as follows: Tubular Serews, /, are made, through which the ropes or chaing 4 can pass,
and to which they are sccured by enlargements thereof, which cannot pass through the bore of the screws, which
by turning, can be adjusted in the drum relative to its periphery, thus lengthening or ﬂﬁt}rtening the effective
winding length of the tensile supports, so that the centres of tha pleces ¢ 7 ¢ ¢ nay all be brought to the same
iine, from which they depart on account of various reasons, in the actual use of the elevator, cousing the said
centres to agsume positions not in the same ine or plane, ag illustrated by red lines in fig. 3. | -
I claim, for the burpose of automatically adjusting the strain upon the ropes or chaing & b, the mechanism
herein described, when ufranged to operate substantially as specified. . R 7

| - | - | - OTIS TUFTS.
Witnesses: N |

- J. B. Orosny,
W. B. GLEASON.
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