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PATENT OFFICE.

T

ARTHUR MoNUTT WIER AND MARSHALL ARTHUR WIER, OF ELM LODGE, NEWTON
ROAD, BAYSWATER, GREAT BRITAIN.

Sy

IMPROVEMENT IN PNEUWMATIC TELEGRAPHS.

Specification forming part of Letters Patent No. 117,025, dated July 11, 1871.

To all whom it may concern:

Be 1t known that we, ARTHUR McNUTT WIER

and MARSHALL ARTHUR WIER, both of Elm
Lodge, Newton Road, Bayswater, in the county
of Middlesex and Kingdom of Great Britain,
have invented certain Improvements in Pneu-
matic Apparatus employed in Transmitting Mo-
tive Power for Signaling and Indicating, or for
other purposes, for which said invention Letters
Patent for the United Kingdom of Great Britain
and Ireland have been granted unto us bearing
date the twenty-fourth day of September, Anno
Domini one thousand eight hundred and sixty-
elght; and we do hereby declare that the follow-

ing 1s a tull and exact description thereof, refer-
ence being had to the accompanying dmwmg and
“to the letters of reference marked thereon.

Our invention relates to pneumatic signaling
apparatus 1n which one large or compressing air-
- vessel—such as is described in the specification
of a patent granted to us for Great Britain, dated
the twenw—mnth day of August, one thousqnd
eight hundred and sixty-seven, No. 2,468—a
forcmﬂ air-pump, or other similar contlwance, 18
employed in the communicating instruments, ¢con-
nected with several distinct tubes lea-ding to
smaller air-vessels which actuate different in-
dexes, pointers, or shutters in one or more indi-
~cator instruments. The invention consists, first,
In certain 1mp1"ovements in the appmr.mtus em-
ployed for opening and closing communication
between the tubes and compressing air-vessel,
- or between them and the external atmosphere
for the purpose of mainfaining an equilibrium
between the pressure of the air contained in the

tubes and that external thereto at all times when.

the instruments are not actually in use. Also, in
an 1mproved arrangement of the sending mech-
anism whereby one movement of the handle or
key is made to operate upon both the valve and
~air-chamber at the same time, so as to obviate
the necessity of distinet movements having to
be made for this purpose, as heretofore. We also

y  employ an arrangement whereby one handle or

key is made to opemte upon any one of the trans-
mitting-valves and air-chamber at pleasure, in-
stead of employing a separate handle or_key for

each. We likewise employ an arrangement of

1mechanism connected with pneumatic bell-sound-
mg apparatus, whereby a relief-valve communi-

cating with the receiving air-vessel of such ap-
paratus 1s caused to open when the bell is struck
1n order to liberate the surplus air in the said
receiving air-vessel, and to close again as soon
as the said air shall lmve been Iiber r1,1:(3(1 and the
air-chamber has collapsed ready to receive an-
other signal.

Figure 1 is a transverse section of an appara-
tus in which distinet handles or keys are em-
ployed to operate one air-vessel for sending dif-
terent signals; Fig. 2, a plan view of same; I‘lﬂ
d, @ partial section and elevation of valve- box
showing valves in position.

A represents the metallic air-vessel with col-
lapsible sides, or other compressing instrument;
B, a lever working on center spindle ¢/; D 1
D &ce., a series of Tever- handles or keys, the in-
nel ends of which act on the part B/ of lgvex B
when the handle end of any one of them is de-
pressed, so as to compress the air-vessel A. The
lever-handles D each bear at the part (x of their
length upon a valve, H, working in the valve-
box I, the construction of Whlbh 1s as follows:
Oyhndncal holes are bored out in the box at the
parts marked * for the reception of the cylin-
drical valves or plugs H. Iach cylindrical hole
18 terminated at top and bottom by a flat seat-
ing, 1 and 2. The part 3 of the valve H fits the
cylmd]t 1calhole with tolerable accuracy, and slides
freely up and down therein. The upper part or
head, which 18 secured to the part 3, is formed
with a seating to fit against the seat 1 of the
box, a leather washer, 4, being interposed be-
tween the annular surfaces so as to malke them
perfectly air-tight when pressed together. The
lower part H’ of the valve is formed in a simi-
lar manner to the upper, and has also a leather
washer, 5, to bear against the lower seat 2. In
the cyhnducal part 3 of the valve is formed a
groove, 6, extending nearly or quite the whole
distance between the two valve-faces 4 and 5,
the said groove 6 coineiding as to position with
a hole, 7, mdde through the body of the valve-
box, as shown in I‘1n 2. The hole is in com-
munication with a tube 8, leading to the partic-

ular apparatus in the ‘indicator mstrument to

which the valve belongs. An air-reservoir or
chamber, K, 18 attached, air-tight, to the under
side of the body of the valve- bcr‘{ and sSprings.
L L placed therein act against the under sides
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of valves H’ to keep them closed against the
lower seats 2 when the levers 1 are not pressed
down, as seen in IFig. 3 at H’*. The air-reservoir
K s conneeted by pipe M with the air-vessel A.

It will now be understood that, when it is de-
sired to send a signal, the hfmdlu corresponding
thereto, say D/, 18 pr exsed down, the valve H’
opens (,omnmmcfltlon between the Teservoir K,
and consequently the air-vessel A, and the tube
8 leading to the apparatus in the indicator in-
strument which is in connection with the partic-
ular shutter or pointer it 1s desired to move by
means of the groove 6, the end of which, as seen
at Ig. 3, 18 blouﬂht below the seating.
act of depressmﬂ lever handle D’ also compresses
the air-vessel A by means of lever B, &ec., the
air 1s forced through the groove 6 mto the tube
8 and gives the signal, the external atmosphere
being slmt oif for “the time being by the valve
H. As soon as the pressure 18 I'emoved from the
handle D’ the spring L acts to close valve H’ at
bottom, returning handle I/ to 1ts place and
opening valve H at top. The upper end of groove
6 then coming above seat 1, the atmospheric air
is allowed to circalate through it and the tube S
to restore the equiibrium. Instead of groove 6
the cylindrical part 3 of the valve may be made
hollow, and lateral holes drilled from the circum-
ference to meet the hollow, and to coinecide with
the positions of the hole 7 x and ends of groove.
The communication between the air- vessel A and
tube 8 being now cut off by the closing of valve
I, the air iorced into the tube 1n b@lldlllﬂ the
Slnrml could not return into the au-vebsel, and
Whu_n it was desired to send another signal it
would be found not to contain sufficient air to
act effectively. To obviate this mmconvenience
the stem I is bored out to receive a reliet-valve,
I7, and a small passage, 184, 1s forined leading 1111:0
the body of the air- veb%ef’l The valve K lms a
groove, 1, formed 1n 1t, and a valve-seat fur-
nished with a washer si milar to that shown at H
and H’ presses against the end of stem K when
the air-vessel i1s compressed by lever B. 'The
outer atmospliere is thus at that time shut off;
but when the pressure is removed the spring I
acts to expand the alr-vessel, and the spring t*
opens the valve I sufficiently to bring the end
~of groove I above that of stem L, so as to ad-
mit atmospheric air imto the vessel A and restore
the equilibriuwm,

Fig. 4 is a section of an apparatus in which
one handle 1s made to act upon any one at
pleasme of the valves before described, and at

same time upon the air-vessel to give differ-
ent signals 1 the indicator inst-rument; Iig. 5
is a plan view of the same; and Figs. 6 and 7,

respectively, vertical and horizontal sections of

one of the valve-boxes; Iig. 8 1s a plan view with
upper part of instrument removed.

In this arrangement the valves are of similar
construction to those before described, and the
same letters of reference refer to similar parts;
but for convenience each valve 1s fitted 1nto a

separate valve-box, which has a distinct air-res-
voir, K, beneath. The seriesof valvesisarranged
concentrically round a central spindle, C, which1s .

As the |

free to slide up and down and revolve in a collar,
as shown, being guided at 1ts upper end by a
bracket, /. A lever-handle, D, is pivoted atits
inner end to said spindle C, "and at the part G
acts upon the valve H to depress 1t. When the
valve H has been pressed down to 1ts seat a con-
tinuation of the pressure on handle D causes the
latter to move round the point G, where it rests
on valve H as a fulecrum, the valve being held
down on its seat, and the Spmdle C will be rmsed
Q 15 a frame, fixed by brackets Q' to the under
side of base. The air-vessels A and Al are at-
tached to the cross-bars Q? of this frame, and are
each provided with relief-valves F, as before de-
scribed. R i1s a movable frame, Shdmn In guides
R/, also attached to under side of base. The
spindle C passes' loosely through a hole 1n the
upper bar of this frame and i1s free to turn
therein. A broad-headed screw, 5, tapped into
its lower end, forms a collar, wluch acts on the
frame to lift it when the Spmdle C is raised by
the handie, as before explamed. The middle
and bottom bars of the frame R act against the
heads of relief-valve I when 1t is 1*%15_-,6(:1 and
after closing them compress each of the air-
chambers A and A!l, the upper one A being con-
nected by the pipe M with the collecting-cham-
ber. L2 is employed for the transmission of the
signals, and the lower A' by means of the pipe
X for ringing the attention-bell at the distant
station. It will be seen that each of the valve-
reservoirs K is connected, by a pipe, 1°, with a
collecting-chamber, 1°, which 1s in connection
with the air-vessel A by means of the tube M.
The action of the apparatus i1s the same as that
already described, except that the single handle
D is to be moved round with the spindle C until
the friction-bowl N, mounted 1 an opening in
the lever D, is brought over the valve 1n com-
munication with the tube leading to the desired
signal-shutter or dial 1n the indicator, the grooves
O in the case guiding thelever, while the notches
P, cut later ELHV in the bottom of said grooves, al-
low of locking the handle in position as long as
desired, so as to keep the signal in view, the
friction-howl N allowing of the necessary ‘side
ylay without straimng the valve or lever.

IFigs. 9, 10, and 11 1ep1esent one form of the
relief-valve apphed to the apparatus employed
to ring the attention-bell at the distant station,
so as to insure a more speedy return of the va-
rious parts to their normal position atter having
acted. 1listhesmallair-vessel whichisexpanded
by the action of the column of air contained in
pipe 2 leading irom the corresponding compress-
ing air-chamber, as A’, in the communicator m-
struments. Thlb bmall air-vessel acts, by mmeans
of thc levers 3 and 4 and their respectwe trig-
gers & and 6, upon the hammer-lever 7 to Strike
the bell or nonu in a manner now Well known in
connection W1th these signaling 1nstruments.
In order to achpt a relief-v whre to act at the bell-
end of the pipe 2 we employ the following mech-
anism: 8 18 a bell-crank lever of three arms cen-
tered on a stud, 9. One arm of the lever 1s at-
tached by conue(,tmg-rod 10 to the sliding reliet-
valve 11, adapted to the pipe 2 near the. air-

1
o




chamber 1. The structure of this valve will be
readily understood by reference to Fig. 11.
‘When the small air-chamber 1 is expanded, and
- lever 3 thereby caused to move the hammer, the
finger-piece 12, attached to said lever 3, will be
brought nearly in contact with arm 13 of lever
8. At that moment the triggers 5 and 6 pass
each other and the spring acts on the hammer to
strike the bell. This slipping past of the trig-

‘gers, and consequent sudden Temoval of resist-

ance, causes the end 5 of lever 3 to spring up-
ward, and the finger 12 then strikes arm 13 of
lever 8, causing the latter to turn on its cen-
ter sufficiently to move the valve 11 so as to
bring the hole 14 in 1t to coincide with the open-
ing 15 in the valve-case, and thus open the pipe
and air-chamberto the atmosphere. The plenwin
of air now escaping through the valve from the
chamber allows 1t to contract, and the lever 3
returns to its normal position, as shown, more
quickly than heretofore. In doing so the finger-

piece 12 comes to act on arm 16 of lever §, and
the valve 1s closed ready for the next signal.
What we claim as our 1nvention 18—
1. The combination of the compressing instru-
ment A, the distributing and relieving valves H

117,025

H’, and the operating lever D, whether simple
or compound, substantially as described and
shown 1n I‘1ns 1 to 8, and for the purposes herein
set forth.

2. The arrangement of the operating-lever D,
whether simple or compound, whereby both the
compressing 1nstrument and the distributing-
valve are operated by the same motion, substan-
tially as herein set forth.

3. The swiveled lever D, arranged so as to op-
erate both the compressing instrument and any
one of the distributing-valves that may be de-
sired, by a single movement, substantially as and
for the purposes herein set forth.

4. The combination of the relief-valve 11 with
the bell-crank lever 8 and connecting-rod 10, in
Figs. 9, 10, and 11, the whole operating substan-
tially as and for the purpose herein set forth.

Intestimony whereof wehave signed ournames
hereto in the presence of two subscribing wit-
nesses this fourteenth day of October, one thou-
sand eight hundred and seventy.

A. M. WIER.

Witnesses: M. A. WIER.
W. H. BECK,
LER BAKER.
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