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SPECIFICATION forming part of Letters Patent No, 649,094, dated May 8, 1900,

* Application filed March 16, 1899,

I

Yo att whom it may concern:

Be it known that I, GEORGE I, WOODMAN,
of the city, county, and State of New York,
haveinvented certain Improvementsin Pneu-
matic Tubes, of which the following is a speci-
fication.

This invention consists, broadly, in the em-
ployment of a permeable barrier for effecting
a slow delivery of compressed air by perme-
ation to a working chamber for the purpose
of securing the slow actuation of an instru-
mentality rendered operative by the pressure
of compressed air admitted to said working
chamber. Among its uses is that of facili-
tating the accurate timing of the oceurrence
of the result ensuing from the action of the
compressed air introduced into said working
chamber. »

The invention is herein illustrated in con-
nection with a pneumatic-despatch-tube sys-
tem and in a number of the various forms in
which it may be employed to invariably ef-
fect the closing of the valve which admits
compressed air to the despatch-tube at a pre-
determined interval of time after said valve
has been opened—as, for example, at an in-
terval of time corresponding to the time the
carrier takes in completing an excursion
through the despatch-tube from the sending
end to the delivery end.

The invention is based upon the fact that
air under pressure will pass sluggishly
through porous substances. Thesaid perme-
able barrier is accordingly made in whole or
in part porous, the degree of porosity having
relation to the required speed of movement
of the air throughit. A sufficiently-slow de-
livery of compressed air to working chambers
of such moderate dimensions as are available
in despatch-tube systems for the accomplish-
ment of the purpose stated cannot be had if
the air is supplied through a continuous pas-
sage, no matter how small such passage or a
section of it may be, because of the velocity
of movement of compressed air through a
continuous passage. In the present inven-
tion this velocity of movement is rendered
impossible by the retarding effect of the per-
meable barrier, which checks the air-current
and only permits the air to work slowly
through it by interstitial or porous perme-
ation. It is preferred to make the permeable
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| barrier of leather and to arrange it across any

convenient part of the air-passage like a dia-
phragm; but it is obvious that other sub-
stances may be used instead of leather, and
accordingly the tefmn * permeable barrier” is
to be taken as including any obstruction of
whatever form or character of construction
suitably arranged and constituted to check
the current of air in the compressed-air-sup-
ply conduit and to afford a slow delivery of
such air through it by permeation.

As will be obvious, the invention may be
usefully employed for effecting the release
of any of the various forms of latches, pins,
and stops used in pneumatic-tube apparatus
for directly or indirectly maintaining the air-
supply valve in its open position.

In the aceompanying drawings the pre-
ferred mode of equipping a despatch-tube sys-
tem with the invention is illustrated in Fig-
ures 1,2, 3,and 4, the remaining figuresillus-
trating modifications.

TFig. 1 is a longitudinal section of one of
the terminals of the despatch-tube and the
adjacent releasing device, in which the cover
for the terminal is represented as closed and
the air-supply valve is represented as open.
Fig. 2 is an end elevation of the releasing de-
vice. Fig. 3 is a transverse section of the re-
leasing device, taken through the plane inter-
sected by the lines « « on Figs. 1 and 2. Fig.
4 i8 a top view of a portion of the terminal
cover and adjacent parts. Ifig. 5 illustrates
a modification in which the working chamber
is telescoped into a cupped piston earrying
the adjustable tripper. Fig. 6 illustrates a
modification in which the tripper is connected
with a flexible diaphragm driven by cowm-
pressed air supplied through an outlet from
the working chamber, which is uncovered by
the main piston at a given stagein its opera-
tive stroke, whereby at the proper time there
is imparted to the tripper a rapid operative
movement. Fig. 7 illustrates a modification
in which the working chamber is in the form
of bellows, one side of which is fixed, while
the other side, carrying the tripper, is mov-
able, I'ig. 8illnstratesamodificationin which
the working chamber i3 composed of an elas-
tic tube closed at one end, normally main-
tained byasuitablespring in asemicircularly-
curved position, tending to straighten itself
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out under pressure, and carrying the tripper
at its closed end.
Thedespatch-tubesystem represented in the
drawings embraces the terminal A, having a
contracted neck A’, through whichis inserted
the despatch-tube B, which extends nearly to
the extremity of the terminal opposite the
neck. The terminal has preferably cast in-
tegrally with it on one side the valve-cham-
ber C, provided with a serew-threaded neck
C' for attachment to the compressed-air-sup-
ply pipe C®. The compressed-air-supply
valve D is provided with a stem D’, which
projects through a suitable bearing formed

in the shell of the valve-chamber C and has

applied to it the abutment D% The valve D
is rendered self-closing by the expanding
spiral spring D? abutting at one end against
the shell of the valve-chamber and delivering
its thrust against the abutment D3

The valve D is opened by means of the bell-
crank lever E, which is appropriately oscil-

‘lated to act on the extremity of the valve-

stem D’ by the movement of the cover I of
the terminal A from its normally-open posi-
tion to its closed position, as represented in
Fig. 1 of the drawings.

The cover T is held closed by the lateh F’,
which is pivoted to a lug F?on the shell of
the terminal. When the parts are in the po-
sitions shown in Fig. 1, compressed air flows

- from the valve-chamber C into the annular
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space B’ between the despatch-tube B and the
wall of the terminal A. Ifrom the annular
space B’ compressed air is admitted into the
despatch-tube B through the group B? of per-
forations in the shell thereof for the purpose
of driving the carrier to the distant end of the
despateh-tube.

The terminal A has cast integrally with it
the laterally - projecting neck G, which is
screw-threaded for attachment to the nozzle
&' of the conduit H, through which com-
pressed air is furnished for supplying the op-
erative chamber I of the releasing device.
The compressed air reaches the working
chamber I by permeation through the per-
meable barrier J, which is preferably a par-
tition or diaphragm composed of leather ex-
tending across the conduit I and confined

Dbetween the opposed ends of the conduif IT

and the shell I' of the releasing device by
means of the bolts J' J'.

The function of the releasing device is to
trip the lateh ¥'. The tripper for effecting
this purpose may be the stem of an ordinary
piston adapted to slidein an operative cham-
ber of ceylindrical form, but preferably is in
the form of the follower K, made at its inner
end or head X’ to bear continuously upon the
flexible diaphragm I3, which constitutes a
yielding wall of the operative chamber I.
Such constant bearing of the follower upon
the diaphragm is induced by the expanding
spiral spring K* bearing at one end against
the head K’ and at the opposite end against
the box I+, in which the stem K3 of the fol-

lower is loosely seated. Such flexible dia-
phragms have heretofore been designated as
““frictionless pistons.” Inthepresentcasethe
diaphragm is composed of elastic material
having a rather more than sufficient range of
extensibility and resilience to impart to the
follower I the length of operative stroke re-
quired to enable it to trip the latch F' by its
impact against the lever-arm F2 of the latch.
Means . are provided for accurately gaging
such fractional part of the operative stroke
of the follower as may be required to be em-
ployed in order to have the tripping of the
latch F’ and the consequent opening of the
cover F and release of the compressed-air-
supply valve D to the influence of its spring
D3 concurrent with the arrival of the earrier
at the distant end of the despatch-tube. Tor
this purpose there may be employed either
the adjusting-screw K* inserted in a hole

tapped in the outer end of the follower and

retained in the position to which it-may have
been adjusted by the check-nut I% or the
lever-arm IF® may be provided with an ad-
justable anvil for receiving the impact of the
follower—such as, for example, the screw I?,
inserted in the hole T% tapped transversely
through the arm F?, with a check nut F® for
rigidly holding the screw F!in the position
to which it may have been adjusted. DBy
means of this organization the follower moves
slowly and steadily outward as the air is
gradnally supplied to the operative chamber
I by slow permeation through the permeable
barrier J.

When the cover I is released from the lateh
T, it is thrown open either by the influence
of gravity when the terminal opens down-
wardly or by the influence of a suitable
spring—as, for example, the coil-spring L—
one end of which is secured to the pin L/,
which is rigidly connected to the lugs F7 of
the cover, and the other to the pivot L? of the
cover, around which the spring is coiled.
When the cover F has thus been opened and
the compressed-air valve D resultantly closed,
the air in the conduit II is reduced to atmos-
pherie pressure, and the compressed air in the
operative chamber I isthen allowed a free es-
cape through the exhaust-passage N and the
check-valve O, which has previously been
held closed in part by the pressure upon its
head O' of the compressed air in the conduit
H and inpart by the light contracting-spring
0%, coiled around the stem O° of the check-

valve and having one end fastened to the

valve and the other fastened to a spider N,
through which the stem of the check-valveis
loosely inserted.

In the modification illustratedin Fig. 5 the
wall 7 of the working chamber ¢’ is telescoped
into the cupped piston 4%, and the adjustable
screw %, inserted in the upper end of the neck
43 of said cupped piston, constitutes the trip-
per. When the air-pressure is slowly deliv-

ered through the permeable barrier jfrom the
conduit A into the working chamber ¢, the
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cupped piston #* is thereby moved slowly up-
ward, earrying with it the serew .k until the
latter tri ips the latch f by its impact against
the adjacent lever-arm f’ of said latch. The
extent of the operative movement of the trip-
per or screw % is determined by the depth of
its insertion in the neck ¢, where it is held
securely in the position to Whlch it is adjust-
ed by the check-nut Z'. Upon the release of
the latch the air-pressure in the working
chamber 7' escapes through the check- Valv
and conduit 2 in the manner before deseribed,
and said cupped piston being sufﬁc1ently
heavyreturns to its star bmv-pomt by gravity.
The tripper itself need not be adjustable, and
it may be connected to theldteh, asshownin
the modification illustrated in Fig. 6, where-
in the tripper is the follower 7c><, which is
loosely connected at its outer end to the lever-
arm f* of the latch f" by the pin 2 The
construction is otherwise varied by the pro-
vision of the working chamber ¢%, having the
passage ¢! opening from it tthUO"h its wall
42 for supplying compressed air at the pr oper
time to act upon the flexible diaphragm ¢
for operatlno the tripper. In the working
chamber 7% is seated the piston ¢!, whose stem
%%, projecting upwardly, is loose]y extended
t]n'ouo}l thecap of said working chamber,hav-
ing its outerend provided with the achustmw
nuts 4 4. The piston ¢, yielding to the ex-
pansion of compressed air slowly delivered
into the lower end of said working chamber
by the permeable barrier 7, rises slowly until
it opens the port or passage 4'' to the com-
pressed air under it, whereupon the flexible
diaphragm 2%, becoming suddenly actuated
by the air-pressure released through said pas-
sage, effects the immediate disengagement of
the lateh. The piston ¢* then drops to its
starting position, and the compressed air be-
hind said flexible diaphragm escapesthrough
said passage into the npper end of said work-
ing chamber and thence into the atmosphere
thwuwh the operings provided in the cap of
the ehambex The timing of the trip in this
form of construction is controlled by the po-
sition of the adjusting-nuts ¢°<° on the piston-
stem 2%, which position determinés the point
in said working chamber to which said pis-
ton is permitted to fall below said passage 4,
and hence the length of its operative stroke.

The permeable barrier may be usefully em-
ployed for delivering compressed air slowly
to chambers for other purposes than the ac-
tuation of pistons, asisillustrated in the modi-
fied forms of counstruction shown in Figs. 7
and 8,

In Fig. 7 the permeable barrier j delivers
compressed air slowly into the passage ex-
tending therefrom through the fixed board 7%
of the bellows ¢* and into the interior cham-
ber thereof, and the air-pressure slowly ex-
bands the bellows, and thereby gradually
moves the movable board ¢*, which carries
the adjustable tripper %%, until the latter
trips the latch . The spring **insures the

¥V

quxck collapse of the chamber as soon as the
air-pressure is shut off.

In Fig. 8 the working chamber is the inte-
rior of the hollow elastic tube 2%, which is
closed at its outer end, where it is connected
to a head %, which carries the adjustable
tripper %%, and is connected at its other
end with the nozzle i at the upper end of the
compressed -air conduit 7/, in which is ar-
ranged the permeable barrier 5. The said
elastic tube is held in its semicircular posi-
tion by the curved spring i, the latter being
rigidly connected at one end to a part of-the
wall of said conduit adjacent to said nozzle
and adapted to bear continuously upon the
outer side of said elastic tube. The other
end of said spring is left free to expand, and
thus permit the head 4% to move slowly out-
ward toward the latech f!! when the elastic
tube is under the influence of compressed air
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until the tripper 2% is moved sufficiently to

trip said latch. The elastic tube moves itself
slowly, and thereby imparts a slow motion to

said head and tripper, owing to its tendency.

to gradually straighten itself while com-
pressed air is being slowly supplied to its in-
terior area by the permeable barrier 4.
guides ¢*¢* furnish the requisite lateral sup-
ports for holding said elastic tubeinits proper
position and for rendering its movement
steady as it extends the tripper to trip said
lateh and while returning to its normal posi-
tion under the influence of said spring.

It will be apparent that the invention as
applied to a despatch-tube system may be
considered as a time-operated tripper and em-
braces a tripper for tripping a latch or other
instrumentality, a working chamber for re-
ceiving compressed air for effecting the oper-
ation of said tripper, a permeable barrier for
admitting compressed air to said working
chamber by permeation, and hence slowly,
means whereby said tripper may be made to
perform its tripping function at any desired
period of time after the compressed air begins
to be supplied to said working chamber, and
means for enabling the compressed air to be
quickly discharged from said working echam-
ber as soon as the tripper has performed its
tripping funection.

‘What is elaimed as the invention is—

1. In combination with a compressed-air
conduit, a permeable barrier arranged across
the path of travel of the compressed air in
said conduit for effecting a slow delivery of
the compressed air from said conduit by per-
meation through said barrier.

2. In pneumatic apparatus, a chamber for
receiving compressed air; a compressed-air-
actuated instrumentality having operative
connection with said chamber; and a perme-

able barrier for slowly supplying compressed
air by permeation to said chamber,

3. In pneumatic apparatus, a chamber for
receiving compressed air; a compressed-air-
actuated instrumentality having operative
connection with said chamber; a compressed-
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air-supply conduit; and a permeable barrier
in said conduit for delivering the compressed
air slowly to said chamber by permeation
through said barrier.

4. In mechanisms operated by compressed
air, a chamber to receive compressed air for
effecting the operative movement of such
mechanism; a conduit forsupplyingthecom-
pressed air; and a permeable barrier in said
conduit for delivering the compressed air
slowly tosaid chamber by permeation through
said barrier.

5. In ecompressed-air-actuated trippers for
tripping latches or other instrumentalities, a
tripper; aworking chamber for receiving com-
pressed air for effecting the actuation of said
tripper; and a permeable barrier for slowly
supplying said working chamber with com-
pressed air by permeation from a compressed-
air-supply conduit.

6. In compressed-air-actuated trippers for
tripping latches or other instrumentalities, a
tripper; a workingchamber forreceiving com-

.pressed air for effecting the actuation of said

tripper; a permeable barrier for slowly stp-
plyingsaid working chamber with compressed
air by permeation froma compressed-air-sup-
ply conduit; and means for regulating the
pointof timeat which said tripper performsits
tripping function after the compressed air be-
gins to be supplied to said working ehamber.

7. In compressed-air-actuated trippers for
tripping latches or other instrumentalities, a
tripper; a working chamber for receiving com-
pressed air for effecting the actuation of said
tripper; a permeable barrier for slowly sup-
plyingsaid working chamber with compressed

’ 649,094

air by permeation from acompressed-air-sup-

ply conduit; and means for varying the quan-
tity of compressed air required to effect the
actuation of said tripper.

8. In time-operated trippers for effecting
the closing of the compressed-air-supply valve
in pneumatic-despatch tubes, in combination
with said compressed -air-supply valve; a
lateh or otherinstrumentality for holdingsaid
compressed-air-supply valve open; a tripper
for tripping said latch or other instrumen-
tality; a tripper-actuating piston; a working
chamber for containing compressed air for
operating said piston; a permeable barrier
for admitting compressed air to said working
chamber by permeation, and thereby impart-
ing to said piston a slowoperative stroke, and
means for varying the distance between said
latch or other instrumentality and the adja-
cent end of said tripper for the purpose of
predetermining the stage in the operative
stroke of said piston at which said tripper
trips said latch out of its holding position.

9. In compressed-air-operated trippers for
tripping latches or other instramentalities, a
tripper; a working chamber; means for de-
livering compressed airto said working cham-
ber slowly for effecting the actuation of said
tripper; and acheck-valve adapted to secure
the quick discharge of the compressed air
from said working chamber as soon as the
tripper has performed its tripping funection.

GEO. 1. WOODMAN.
Witnesses:
J. M. S. KAUFrMAN,
Lro TIAUSER.
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