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To all whom it may concern.:

Be it known that I, ROBERT A. RUTHER-
FORD, a citizen of the Umted States, residing
at Phlladelphla in the county of Philadel-
phia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Pneumatic Hoisting Apparatus, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ings.

This invention relates to an improved valve
arrangement and operating devices adapted
to a pneumatic hoist of the type referred to
in Letters Patent No. 646,458, dated April 3,
1900, wherein pressure is admitted to both
ends of the eylinder and on the opposite sides
of the piston and exhausted alternately from
the upper end of the cylinder to the atmos-
phere and from the lower end of the cylinder
to its upper end to operate the piston in either

respective direction as desired and wherein

communication with the atmosphere from the
upper side of the piston is automatically con-
trolled coincidently with any downward or
settling movement of the piston when the load
1s suspended and whereby the load is re-
stored to its normally suspended position.

The present invention consists in an im-
proved valve arrangement and operative de-
vices by which the method of operation re-
ferred to is better and more conveniently ef-
fected, and in order that others may under-
stand the improvement I will first proceed to
deseribe the same in detail, and subsequently
will pointoutin the appended claims its novel
characteristics, reference being had to the ac-
companying drawings, in which—

Figure 1 is a diagrammatic view, partly
broken away and partly in section, showing
the hoist complete with all its essential de-
tails of construetion and relative arrange-
ment of the parts; and Fig. 2, a detached plan
view of the collar which connects the valve
devices with the piston-rod, all as hereinatter
particularly described.

A represents the ho'st-cylinder, B the pis-
ton, and b the piston-rod, to which the load
18 suspended.

0 18 the valve-casing, which communicates
with the pressure-supply through the pipe s,

with the cylinder below the piston through |

the pipe R, with the eylinder above the piston
through the pipe u, and with the atmosphere
through the port D°. The valve-casing o is
constructed with chambers H and K, in which
the valves P and D are respectively arranged,
each being normally held to its seat by the
springs n and i and each provided with spin-
dles or rods, which extend through and below
the valve-casing and in contact with the rock-
ing lever L%, pivoted beneath the valve-casing,
as shown at z. The stem 7 of the valve P is
fitted with a stuffing-box, asshown, to prevent
the escape of the working pre&sure of the
fluid, while the stem of the valve D is pro-
vided with an extension e, that passes {reely
through and projects beneath the lever 1.°, so
that the valve may be opened independently,
1f desired.

A check-valve C is placed at the intersec-
tion of the motive-fluid-supply pipe s and
chamber II, which opens inwardly and is held
to its seat by the spring h, the tension of the
latter being less than the pressure oi the
finid- SUpply, thereby permitting a free pas-
sage of the latter to the cylinder. The ob-
jeet of this check-valve C is merely to prevent
the escape of pressure from the cylinder in
the event of a rupture in the source or pas-

sage of the fluid-supply.

The parts of the apparatus heretofore re-
ferred to comprise the main devices essential
to the operation of the hoist, which I will first
explain in order that the function of such
parts .may be understood previous to a de-
scription of the other attached devicesshown,
and whereby the object and operation of the
latter will be more readily comprehended.

In elevating the piston B to the position
shown in Fig. 1 the rocking lever L?is moved
from its horizontal position (shown in full
lines) to the position shown in dotted lines by
means of the hand-rod =, which raises the
valve D and opens communication between
the cylinder above the piston and the atmos-

' phere through the pipe U, echamber d, and

escape-port D?, which allows the fluid-supply
pressure in the pipe s, chamber H, and pipe
IR to force the piston upward, the air-pres-
sure and spring /i in chamber H holding the
valve P to its seat during this upward move-
ment of the piston. When the piston is ele-
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K’ 675,112
vated to the desired position, the lever 1.2 is | ment of the piston the spring 20 is further
returned to its horizontal position, which per- | compressed by the movement of the friction-
mits the valve D to seat and which checks | collar and lever M until the resistance of the
the further upward movement of the piston. | pressure and the spring m above the valve D
s When it is desired to lower the piston andits | is overcome. The release of this pressureal- 70
load, the lever L2 is moved, by means of the | lowsthe increased tension oiven to the spring
hand-rod +, to a position opposite that indi- | 20 by the movement of the lever M to open
cated by the dotted lines and the valve T is | the valve D suddenly and wider, thus quickly
cpened or raised from its seat by the contact | relieving the pressure above the piston and

1o of thelever 1?2 with its spindle n. This opens | lessening the neriod of its seftling movement. 75
commuunication between the lower and the | In the return movement of the parts coinel-
apper chambers of the eylinder through the | dent with the seating of the valve D the nor-
passage ©' and pipe u, thereby transferring | mal compression of the spring 21 acts to cush-
the pressure to the upper and opposite side | ion the movement and effect a smoother ac-

15 of the piston and which forees the piston | tion. | 80
downward, due to the equalized pressure act- Having thus fully deseribed my invention,
ing upon the greater superficial area of its | what I claim, and desire to secure by Letters
upper side, which in amouunt is equal to the | Patent, 15—
area occupied by the piston-rod upon its lower 1. In a pneamatic hoist wherein pressure

20 side. is admitted to both ends of the hoist-cylinder 35

During the suspension of the load the tend- | and on opposite sides of the piston, and ex-
ency of the piston is to lower or settle down- | hausted alternately from the upper end of
wardly, due principally to leakage from be- | the cylinder to the atmosphere, and from the
neaththe piston. Toobviate this, I providea | lower end of the cylinder to the upper end to

2 lever DM, centrally pivoted at 7 to an arm lon | operate the piston in either respective direc- go
the valve-casing,and connect oneend with the tion, a valve device consisting in a casing
lever L2and the opposite end with the piston- | constructed with a chamber having free com-
rod b, the latter by meansof a friction-collar C'. | munication with the fluid -supply and the
(Shown in vertical section in Fig. 1 and In hoist-ecylinder beneath the piston; a chamber

30 plan in detached view, Fig. 2.) This collar | having {ree. communication with the hoist- 93

" is connected to a forked end of the lever M | eylinderabove the piston, and achamber hav-
by means of projecting pins p, that engage | ing free communication with the atmosphere,
clongated slots in the forked ends and is fit- | said chambers communicating successively
ted with a loose bearing-block a, whereby the | one with another through ports or passages

35 contact with the piston-rod is made to con- provided with interposed valves operated by 100
form toits upward and downward movements, | suitable hand devices to admit and hold the
the degree of friction of the bearing-block | fluid-supply within the cylinder above the
upon the piston-rod being regulated by the | piston, and cub off and release the same at
spring s" and adjusting-screw 7, so that the | the will of the operator, as seb forth.

40 collar will move with the piston-rod and au- 2. In a pneumatic hoist, substantially as 105
tomatically operate the lever L? until the lat- | described, the valve device comprising the
ter is arrested in its movement, the collar C' | easing o, chambers II, K, containing the pup-
then being forced to slide idly upon the pis- | pet-valves P and D which control, respec-
ton-rod. Therocking movement of thelever | tively, the communication between the oppo-

45 L*islimited by means of the adjusting-screws | site ends or chambers of the hoist-cylinder 110
992, which contact with the valve-casing, as | and Its upper chamber and the atmosphere,
shown in the representation of the lever in | in combination with the rocking lever L2,
dotted lines in the drawings. This attach- | whereby said valves are opened alternately
ment is designed to automatically open the | to admit and release the pressure to and {fromn

to valve D as the piston settles from its nor- | the upper end of the cylinder, as set forth. 115
mally suspended position and release sulfi- . 3. The pivoted lever M connected with the
cient pressure from the upper side of the pis- | piston-rod by a friction-collar C' and with the
ton to permit the ascendant pressure on its | valve-operating lever I?, by a compression
lower side to elevate the piston to its proper | device which maintains an elastic action be-

sz place. The connection of the lever M with | tween the parts, and when the pressure is re- 120
the rocking lever L? is made by means of a | leased produces a quick mcvement of the le-
pivoted rod «, depending from the lever L2 | ver L and valve D, and whereby the period
This rod v is provided with a sliding flanged | of the settling movement of the piston 1s less-
collar ¢, that engages the end of the lever M, | ened, as seb forth. |

6o and upon said rod, on opposite sides of the In testimony whereof I affix my signature 125
sliding collar, springs 20 21 are placed, which | in presence of two witnesses.
are compressed by the nuts 10 12 to a degree ROBERT A. RUTHERFORD.
of tension to maintain an elastic mediam Witnesses:
through the whole movement of the lever in JNO. A. CARLISLE,

In the settling move- |

IFrRANK Ii. BROOKS.

65 operating the valve D.
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