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To all whom it may concern:

Be it known that I, JoEL G. WILLARD, of
New York city, in the county of New York
and State of New York, have invented cer-
tain new and useful Improvements in Hy-
draulic Elevators; and I dohereby declare that
the following is a full and exact description

* thereof, reference being had to the accompa-
nying drawings, making part of this specifica-
tion. : : i

My invention relates to an improved valve-
gear or valve-operating mechanism for hy-
draulic elevators.

As is well known to those familiar with the
construction and operation of such machines,
the valves by which the pressure of the sup-
ply-column (or hydraulic column) is let on to
and cut off from thelecylinder or cylinders of
the machines are necessarily under the control
of the elevator-conductor, and are opened and

. closed most usually by the pulling of a rope
or small cable that runs through the car.

As heretofore made, the organization has
been such that by a too rapid or quick move-
ment of the rope or cable by the conductor,
the valves would be so suddenly closed or op-
erated as to cause a heavy momentum or shoek
upon the apparatus by the too sudden stop-
page of the moving column of water, which
shock has not only been objectionable to the
occupants of the car and building, but has also
subjected all the parts of the machine to se-
vere and dangerous strain, and all the joints
of the piping and other water-receptacles to
such shock as to cause constant leakage in
said joints.

I have successfully overcome these seri-
ous objections and difficulties by the employ-
ment, in connection with the valve and the
usual cable operated by the car-conductor, of
a gear mechanism, by which the movement of
the cable to be transmitted to the valve-stem
is so slowed down that no matter how sud-
denly the car-attendant may move the rope,
the valve will be moved so slowly thatno per-
ceptible shock can possibly be produced, and
that so no undue strain or concussion of the
hydraulic column can be produced to over-
strain the pipe-joints or other portions of the
elevator apparatus; and my invention, there-

B

fore, consists in the combination, with the actu-
ating rope or cable and the valve for regulat-
ing the supply of water-pressure, of means,
substantially suech as hereinafter described,
whereby I am enabled to prevent any too sud- -
den movement of the valve, and consequent
concussion, by the hydraulic columns.

To enable those skilled in the art to make
and use my invention, I will proceed to more
fully describe the construction and operation
of my improved valve-gear, referring by let-
ters to the accompanying drawings,in which—

Figure 1 represents, in elevation, so much
of the supply-pipe, valve-chest, and cable of a
hydraulic elevator as is necessary toillustrate
my invention,and shows the application there-
to of my valve-gear mechanism. Tig. 2 is a
side view of the parts shown in front elevation
at Fig. 1, and Tig. 3 is a detail section at the
line y y of Fig. 1.

In the several figures the same part will be
found designated by the same letter of refer-
ence. :

"A is the supply-pipe, leading to the cylin-
der (or one of the cylinders) of a hydraulic-
elevator apparatus; and B, the valve chest or
chamber, in which is arranged the valve that
regulates the passage through the pipe A of
the water-supply. C isthe usualrope or hand-
cable that extends up to and through the car,
and which the attendant or conductor pulls
on in one direction or another to open and
close the valve, and thus apply or cut off the
hydraulic pressure which acts as the motive
power to drive the car. This rope I pass
round a sheave or pulley, D, the shaft E of
which is mounted to turn freely in a fixed
bearing properly arranged in the stand T, (or
is arranged otherwise, as may be convenient.)
Keyed to the shaft Eis a driving spur-pinion,
G, which meshes or engages with the teeth of
a ‘sector-gear, H, the arm I of which is fast-
ened at its lower end to the protruding end
of the arbor or stem J of the valve.

The sector H is shown as steadied or guided
at its upper part by a flange or feather, I,
passing behind a holder-plate, m, fastened to
the stand . This detail of construction is
best seen at Fig. 3, and may, of course, be va-
ried at the pleasure of the engineer or builder,



2 201,098

- ‘its only objeet-being to afford sufficient rigid::
ity to. the working:parts, and keep them prop-

erlv in gear.:::::

i Now, “it will be seen omd understood from
the drawin gs; and the description so far given

. -:of® the mechanism shown, thatits operation is:
as follows, viz: By pulhng the: rope C:in:one:

direction: or: ‘the .other, the pulley D, with its
-+ :spur-pindon G, will berotated correbpondmaly
-and that, by the rotating of the pinion G, the

toothed sector I will be: vibrated in one.di. :
. .rection: or .the ‘other on: :its: center or: axis.of:}
. vibration, which is the arbor or valve-stem dJ;-
.+ ::and: that, consequently; said: arbor :J will: ber :

- slightly oscmated and thereby:-the valve with::

in:the chest: will be opened or closed, (accord-
‘ing to the direction :in swhich :said fu:bor Jiis

- ‘burned ;) and it swill also be seen thatitrequires:|

s Very considerable throwor movement of the
.- -toothed : sector: H: fo effect :a: sufficient: move:

ment of : the arbor: or ‘stemn: J to open or cloge:|
:-the :valve,:and: that: &: still:greater: extent:of:
:motion: of . the pulley: D::and. :xope.: O is ive: |}
.. -quired for: this moevement; since the propor: |

.: ‘tions of the pulley, pinion, and sector are such |

- that for a stroke of the latter the former must:|
wind or unwind :a léngth of: rope equal to '}
-:nearly: twice: the: length of the stroke of said |

seetor.

< Thus, it will: be seen, the ‘rope in ‘the ear -

must be pulled :a:considerable: distance (occu-:

pying much time) to produce a'sufficient move-
ment :in:the:arbor J: to give the valve a:com-:::
plete movement, and -therefore the valve can- ::
not: be closed ‘so guiekly :as’ to caunse anyun-::

“due ‘strain on the: parts or JOlms of the: ele' .

vator apparatus.

{The minutise of eonstrucmon may, of course, : -

be varied withomt departing from the : gist of
my ‘invention, or materially ehanging the :con-
struetion or:mode:of operation of the maehine :
or mechanism shown and described. | :

The eombma‘mon, with the valve and ther

'rope, or its ‘eguivalent; extended ‘tothe car, ' !

of :a: piuion: operated: by the movement of the : i1

- rope and: a-sector driven by said pinion, and iz
- having its:axis ‘of motion eoincident with the = -
center of oseillation of the valve, substantmlly EEREE

as:and for: the purpose described. :
::In testimony whereof :I-have hereunto: set
my hand and seal:this 25th day of J une, 1874,

JOBL G, WILLARD. [r.s]

In presence of—
‘JACOB FELBEL, |
INO.. J. BONNER:

‘What I claim as new, and desire to secure
, bv Letters Patent, igs— 1



