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~applied to a door, certain parts being

40
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" pipe 24 with a source of supply of pressure

50

experienterl at the instant of final closure.

_connected to a piston 13 therein. The heads
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10 aut wiioni- i mnay conceri!

Be it known that I, Epwaro N. Mivs,
a citizen of the United States, residing at
Shn Trancisco. in the county of San Fran-
cisco and State of California, have invented
new and useful Improvements in Fluid
Door-Controllers. of which the following is |
a specification.

Means herctofore adopied for avoiding |
shock or jar from the closing of doors,
especially those of elevators, have herctofore
not been found to be compatible with a |
rapid closure thereof.

It is the object of my invention to pro-
vide means whereby the total time occu-
pied in the closing of the door may be very
small, and yet no shock or loud noise will be |

In the accompanying drawing, ¥Figure 1
is a broken side elevation of my apparatus

shown in section; Fig. 2 is a longitndinal
section of the controlling cylinder thereof.

Referring to the drawing, 1 indicates a
door, adapted to travel on rollers 2 and to
e actuated by a lever 3, pivoted at 4. Said
lever is formed with a slot 5, into which
extends a roller 6, on a stud 7, screwed into
a block 8, slidable on parallel guides 9,
adapted to be secured above, and parallel
with, the top of the door. Into said block
is screwed an end of a piston rod 11, pass- |
ing through one end of a eylinder 12, and |

10 of said cylinder ave hollow and are
formed with transverse upward extensions
14, with which severally communicate
through non-veturn valves 15 conduits 16
leading respectively from ports 17, in a bed
1% of a chamber 19 for a slide valve 20, said
bed 18 being secured upon a side of the
eylinder. Tn said bed, betweeh said ports
17, is a port 21, communicating with an ex-
haust conduit 22 leading to an exhanst pipe
93. The valve chamber 19 is connected by a

fluid, such as compressed air. The slide-
valve 20 in said valve chamber 19 can slide
over the ports 17 and 21, and is connected
to a valve rod 26, which moves throngh a
guide 27 and the outer end of which is con-
nected to one end of a rod 28, of which the |
other end is connected to a lever 29, pivoted
at 80, and carrying a stud 31 in line with
the piston rod 11, said lever being attached |

to one end of a coiled spring 32, the other
end of which is fixedly secured.

When used for controlling elevator or
other doors the lever 29 is preferably auto-
matically operated by a shoe 34 connected to g9
a head 39 of a piston rod 38 of a piston 37
in a cylinder 26, said head 39 being adapted

“to engage said stud 381, said piston being

adapted to be actuated by compressed air
admitted by a pipe 42, controlled by a ¢s
three-way valve 43, and to be returned to
its normal position by a coiled spring 44

- around the piston rod 38. When, with this
i latter construction, the operator desires.to

open the door, he turns the three-way valve 79

| 43 to such a position that the pipe 42 is dis-

connected from the atmosphere and connect-
ed to a source of supply of compressed air,
so that said air is admitted to the cylinder 36,

and the piston 87 therein is pushed out- 75.

wardly, compressing the spring 44 and fore-
ing the head 39 of the rod 38 against the
stud 81. The lever 29 is then rocked, so
that the rod 28 moves to the right, which
canses the valve 20 to be moved to the right, so
admitting compressed air from the valve

chamber 19 to the conduit 16 on the left, and

to the left-hand end of the cylinder 12, at
the same time connecting the port 17 on the
right with the port 21, so that the right gs
hand end of the cylinder is open to the at-
mosphere by wmeans of the conduit 16, ports
17-and 21 and conduit 22. The compressed

Pair then admitted propels the piston 18 to

the right, causing the block 8 to slide upon go
the guides 9. rocking the lever 3 and open-

“ing the door 1. The slide valve remains in

this position, and compressed sir is admitted
to the left-hand end of the cylinder and the |
right-hand end is apen to the atmosphere 95

4o long as pressure is applied by the head of

the rod 38 to the stud 31 against the action
of the coiled spring 44. But as soon as the
operator turns the three-way valve 43 so as

{o connect the pipe 42 with the atmospherc 100

and disconnect it from the source of supply
of compressed air, then-the spring 44 oper-
ates to withdraw the head 39 of the rod 38
from the stud 31, and the coiled spring 82 ..

acts to move the lever 29 so that the rod 26 106

moves to the left far enough to shift the-
glide valve 20 to a point such that com-

| pressed air enters the right-hand end of the

cylinder and its left-hand end is in commu-

nication with the atmosphere, whereupon 110
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the piston is propelled to the left, closing the
door '
e

" right or to the left, the rod 11 arrives at a

10

15

position in which the ‘slide valve 26 eloses:

both ports 17. This is effected when mov-
ing to the, right. by, the.head 48.of n sten
49 adjtstably secured to the slidable block 8
in line with the piston rod 11, éngaging the
stud 31, and when moving to the left by
wfinger 51 on the piston rod 11 ‘engagiig an
arm of a lever 52 pivoted at 53; another arm
vl which' engages a finger 54 secured upon
the 'vod 26. Thereafter by the " continued
movement in. either "direction the aiy’ pres-

" Surein one end of the eylinders'is reduced.

Y
<t

By reason of the said valve 15'at the other
endof the ¢ylinder the dir pressure’in sgid
other end: would hegin to increase, if provi-
sion were ‘not made for ]g'reVenting”thiSi@
crease,” Sich immediate increase ‘of the air
pressure’ is niot "desirple, as it would ‘begin
to check too' repidly the speed of the door
in the final portion of its path. I therefore

5 ‘provide, “opening into ‘eath -¢onduit 16, a

short conduit 35 leading from the adjacent
portion of the cylinder and cofitrolled By a
fon-return valve 40. Consequéntly the pres-

. sure'of the air in each end of the cylinder can-

30

35

" ‘pressed, the’

40

b5

80
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“regulate the rate at

1ot begin to ris¢ as'the piston is approach-
irig said enduntil’said piston has “passed
sa1d conduit 40. " Furthermore, in order to
‘which the pressure in-
creases, I provide, leading to each conduit
16 bétween the conduit 40 and the non-return
valve 15, a short"conduit 45 controlled by a
nesdle valve 50. Throtigh this conduit 45
& portion” of ‘the air which'is being” com-
magiitude pf which “canbe
regilated by adjusting thé needle-vilve, es-
capes, thersby reducding, to a gréater or
Téss extent as inay bhe désired, 11€ "rate 4t
which the air, is compressed Iri the corre-
‘sponding end’ of the cylinder. “Wlen the
‘pistors has passed the conduit 45, -thé resid-
‘ual air is confined within the enid "of ‘the
eylinder’ toward whichi the piston 18 ap-
proaching snd servés asa cushion to arvest
‘the movemént of the piston without shock
“or jar.” As an’ additional meéans “for avoeid-
ing shock or jar I inclose i the eylinder, on
‘each’ side of the piston, equal quantities of
“any suitable liquid, having found in practice
that castor oil is an éxcellent liquid for the
purpose, it being desirable that the Hquid
should not readily be vaporized, or separited
into constituent “elements, that: its finidity
should not be so great as to cause it to'splash

" “tog readily, and that its viscosity should not

be 50 great as to seriously increase the power
required to operate the piston. With each
movement of the piston, the level of the
liquid in front of it rises, and avhen the pis-
ton arrives at the end of the cylinder it is
‘met by a cushion of the liquid, which in

Vhen the-piston-is moving either to the |

1,098,585

turn is supported by a cushion of air under
great. pressure.. .60.indicates a filling. -tube
 for said liquid, and- 67 .drain cocks therefor.
By reason of the iiproved. means. which
are provided for the cushioning the piston
at the end of each stroke, I have found that
_the piston.may be propelied at a very high
velocity during the greater portion of its
stroke, and yet brought to a state of rest
in a very short time without any shock or
jar. TFor instance, I have found that the
Lim¢ ceetipied in closing the clevator may be
reduced to one-quarter of a second; and yet
the final closure "will ‘be effected without
shotk, jar, and’ practically noiselessly.
“Tn order to prevent the door from being
opened without authority, tliere is pivoted‘at
56 upon the slide block 8 a latch 57 having
a finger 58 ‘adapled to enter an aperture 59

in o guide-way 61, thereby locking the door -

igainst movement. It the elevator attend-
ant or other ‘person authorized  therefor
moves the lever 29 to open the door; he
thereby moves toward said latch a cam 62
¢arried by a rod 63 slidable in guides 64 on
the guideway, and having a pin and ‘slot
connection 65 with the lever 29. Said cam
engagzes a pin 66 upon said latch and thereby
raises the finger 58 out of the aperture 59,
permitting the door to open. .~ " =
Iclaim:— =~ '

1. Tn a device of the character described;
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the ~combination of a cylinder, a’ piston .

theréon, condiits for.
fluid to the respéctive ends of the eylinder,
2 non-return valve in each conduit, outlet
conduits leading from the cylinder betiveen
“the middle portion of the stroke of the pis-
‘tont therein axd the ends thereof each to the
corresponding inlet conduit between thenon-
return valve and’ the source of supply of
préssure fluid, and a nor-return valve in
pach outlet conduit. =~ = T

‘2, Tn a deyite of the

conducting pressure

¢ylinder,' a piston therein, liquid in the cyl-
“inder on each side of the piston, conduits.
“above the cylinder and connected with the
‘respective ends for supplying pressure fluid
thereto, controlling means for’ alternately
“supplying one of said conduits with pres-
sure lnid and connecting the other with the
atmosphere,
“duit in close proximity to its eonnection
with "the cylinder, an
each “terminal portion ‘of the eylinder to
that one of the above-named conduits lead-
‘ing thereto, and a non-return vilve tlieréin.

3 Tn a device of the character described,
"the combination of a substantially horizon-
tal cylinder, a piston’therein, liquid in the
“¢cylinder on each side.of the piston, condiits
above -the cylinder and connected with the
respective ends for supplying pressure fluid

thereto, controlling means for alternately

haracter described,
the combination of a substantially horizontal”

otitlet conduit from
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a non-return valve in each con- -
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atmosphers,
~duit in close proximity to its conneetion

1,008 6588

supplying one of said conduits with pres-

sure fluid and connecting the other with the
a non-return valve in each con-

with the cylinder, an outlet conduit from
each terminal ‘portion of the cylinder to
that one of the above-named conduitsleading
thereto, a non-return valve therein, and an
adjustable vent between each outlet conduit
and said connection adjocent thereto. -

4. In a device of the character described,
the-combination of & substantially horizon-
tal cylinder, a
cylinder on each side of the piston, conduits
above the cylinder and connected with the

. respective ends for supplying pressure fluid

piston therein, liquid in the |

thereto, controlling means for alternately
supplying one of said conduits with pres-
sure fluid and connecting the other with the
atmosphere, a non-return valve in each con- 20
duit in close proximity to its connection with
the cylinder; and an-adjustable vent between
each outlet and said connection adjacent
thereto. o

In testimony whereof I have hereunto set 25 «
my hand in the presence of two subseribing
witnesses.

- EDWARD N. MILLS.
Witnesses: -
Frawcis M. WriesT,
D. B. Ricuarps. ‘




