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To all whom it maiy concerm:

Be 1t known that I, WrirLrLiam J. BrCKER, a
citizen of the United States, residing at Mil-
waukee, in the county of Milwaukee and State

of Wisconsin, have invented certain new and

useful Improvements in Vacuum Pneumatic
Signaling Apparatus, of which the following
1s a specification.

My invention relates to vacuum pneumatic
signaling apparatus; and its object is to pro-
vide a simplified and improved construction

based upon the broad principle of alternate

pressure and vacuum operation described and
claimed 1In my patent for pneumatic switch
and signal apparatus, No. 756,929, dated April

12, 1904. In the construction shown 1n this

application it was necessary to carry the vacu-
um-line to the switch in order to give .the
vacunm indication, thus adding a second sup-
ply-pipe to the pressure-pipe necessary for
By my present construction I do
away with this vacuum-supply pipe by 1in-

dicating directly from the operating-pipe

through the indicating-pipein the correspond-
ing position of the switch, the vacuum being
transmltted in this manner from the towel

through the operating-pipe, to the 111(110&131[1-:1-
pipe, bdcli to the towel By this means a
vacuum-supply at the tower only is necessary.

I likewise provide an improved form of vac-

uum- opera,tbd diaphragm which can be em-
ployed in various other pneumatic apparatus.

The invention will be more specifically de-
scribed 1n connection with the accompanying
drawings, in which—

Figure 1 shows a diagrammatic view of Lhe
switeh movement and its connections; Fig. 2,
a plan view; and Fig. 3, a partly-sectmnal ele-
vation on Lh_e lines @ @, v 7, of the combined
pressure and vacuum relay—valves supplyiug
both ends of the cylinder. Fig. 4 is a section
on the line . m, showing the construction of
the improved vacuum-relay. Fig. 5isa plan
view of the combined switch indication-valve,

and diaphragm-casing for the indication trans-
fer-relay, the valve itself being omitted. Hig.
6 1s an end view; Kig. 7, a section on the line
0o 0, and Kig. 8 a section on the line P
Hig. 9 1s a diagram of the ports of the con-
trolling slide-valve and its seat, the slide being

i
shown 1n its four positions relative to the seat.
If1g. 101s 4 sum].-zu* diagram of the indication-
valve.

Referring to Fig.
ment of switch movement and controlling : a,nd
indicating mechanism is the same as that. Tl v
shown and described in my patent referred to
and need not be further deseribed. The ar-
rangement of piping which is peculiar to this
1110(11[1&%1011 18 as follows: Irom the pres-
sure-supply reservoir T the main supply-pipe
1 and its branches lead to the controlling-
valve, the indication-relays, and the switch-
operating relays, as shown. The vacuum-
supply pipe 2, from the vacuum-supply reser-
voir 1T, leads to the controlling-valve only.

1, the general ar'ranﬁe-'
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The single operating-pipe 3 leads to both op-

erating-relays and has a branch 3', leading to
the indication-valve I. The single indication-
pipe 4 leads from the indication-valve to the
indication-relays. The pipe 5 leads from the
back of the switch-cylinder or from the out-
let-passage of the pressure-operated switch-
relay to the indication-valve. Another pipe,
6, leads from the front end of the cylinder or
the outlet-passage of the vacuum switch-relay
to the cdiaphragm of an ordinary pressure-re-
lay R, located between the indication-valve
and the operating-relay. The inlet-passage
of this valve is connected to the indication-
valve by connection 7 and the outlet- “passage
by connection 8.

In the controlling-valve seat, Fig. 9, the
pressure-supply pipes 1 and 2 are LOHHLCtGd
to their respective ports, as shown. Two
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corresponding ports on the other side unite

into a port to which the controlling-pipe 3 is
connected. In the center is an exhaust-port
¢ . 'LThe slide has a central bridge-port »,
connecting the two opposite sides, and two

bmdtre-pm ts ¢ and », adapted to connect the

exhaust with the eontrollmmplpe.

9o

The indication-valve (shown in Fig. 10) has

a port connecting with the indication-pipe 4,
two ports onoppositesidesconnecting with the
pipes 7 and 8, respectively, t hrmwh the body
of the seat, ports connecting Wlth the pipes
5 and 3', and two exhaust-ports, as shown.
The slide 1s provided with two bridge-ports
1w, connecting one side with the other.
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the diagrams the slides are shown in their con-
secutive positions with relation to their seats.
Thevaresupposed to be turned over from their
proper positions on the seats in order to show
the ports, so thatthe upper lines of the slides
in the diagrams correspond to the lower lines
of the seats when the parts are in place.

The cycle of operation is described 1n con-
nection with Figs. 9 and 10, and is as follows:

We will assume that in the position shown in

Fig. 1 all the pipes, with the exception of the
main supply-pipe, are open to exhaust. If
1t is desired to operate the switch, the operat-
ing-lever is pulled to the left until the roller
on the indication-piston abuts against the
shoulder of the slot, as described in the above-
mentioned patent. The controlling-valve 1s
thereby brought from the position ¢, Kig. 9,
passing the position 0, to the position ¢. In
this position it will be seen from Kig. 9 that
pressure-supply pipe 1 is connected, through
the bridge-port », with the controlling-pipe 3
and the vacuum-supply is shut off from the

controlling-pipe. Pressurecan therefore pass

into the controlling-pipe, operating the right-
hand pressure-relay at the switch without af-
fecting the vacuum-relay, as described mn my
former patent, and allowing pressure from the
supply to enter the rear of the cylinder, oper-
ating the switch and indication-valve through
the motion-plate and its slots. The indica-
tion-valve is in the position ¢, and 3’ is cut
off through A and R, Fig. 10. While the
switeh-rod roller passes through the straight
part of its slot without affecting the switch,
the indication-valve is moved through half its
stroke by the incline of its slot from ¢ into
the central position e. In this position 1t will
be seen that the pipe 7 and the indication-pipe
4 are connected with the exhaust, thus avoid-
ing all danger of pressure enterlnfa’ the indi-
C‘LtiOIl pipe After the switch movement has
been completed and the roller is in the corre-
sponding straight part of the slot the indica-
tlon-valve is moved to the end of its stroke
into the position f, Fig. 10. In this posi-
tionit will be seen that the pipe 7 1s still con-
nected with the exhaust. The pipe 8 is shut
off, but is connected to the exhaust of the
Valve R, the latter being closed, and the indi-
cation-pipe 4 1s connected to tho pipe 5. Pres-
sure from the outlet of the operating-relay or
the eylinder can therefore enter at the indi-
cation-pipe 4, returning to the tower and giv-
ing the indication in the well-known manner
through the pressure-relay and completing
the stroke, so that the controlling-valve now
reaches the position ¢, Fig. 9. 1in this posi-
tion the operating-pipe 1s open to exhaust
through the bridge-port ». T'he operating-
relay will therefore close and open the cylin-
der to exhaust, and the indication-pipe being
connected to the pipe b will likewise oﬂnust

closing the indicating-relay and opening the
111d1oat10n-oylmder to exhaust.

Allthe parts

will again be normal. To reverse the switch,
the controlling-valve is moved from the end
position ¢, passing over the position ¢ to the
positiono. In this position the vacuum-sup-
ply pipe 2 is connected to the operating-pipe
3 through p, the pressure-supply being cut
off. V‘touum will therefore enter the operat-
ing-pipe, operating vacuum-relay on the left-
hand side of the oylmder and allowing the
pressure from the supply-pipeto enter the cyl-
inder and likewise to operate the relay R
through the pipe 6, and thus connecting pipes
7 and 8 through the relay R. At the begin-
ning of the movement the indication- VELIVB 18
in the position £, in which it connects 4 with
5 and with the ‘lt[IlOSthI‘e through the pres-
sure-relay. 7 isconnected with 8 thr ough R.
3'. and therefore the controlling-pipe,is cut off
While the switch-rod roller is in the straig 1t
part of the slot the indication-valve 1s moved
into the central position, connecting 4 with the
exhaust, while 7 remainsatexhaust. After the
switch has oomp]eted its movement 7 1s con-
nected to 8’ by w, as shown at ¢, and 4 1s con-
nected to 8. The vacuum in the operating-
pipe will therefore pass from 3’ to 7 and (R
being open) to 8, to 4, back to the tower to
o1ve the lndl(}‘LthIl thr ouﬂh vacuum. The le-
ver is pushed to its end position A shown 1In
the drawmfrs, and 3 is connected to exhaust
through 9. As there is still pressure in the
ylmdel holdma' the relay R open, the pipe 4
will therefore beo'm to exhaust simultaneously
with 3 thr ouoh the controlling - valve. As
soon, howevoz as the vacuum in 3 has de-
creased suf olently' to oven the cylinder
through the ecylinder- rel&y to exhaust the

“valve R will close, opening 8, still connected

to 4 through the mdloatlon—valve to exhaust,

so that the indication-pipe will oomplete 1ts

exhaust through R, completing the indication.
Allthe pipes Wlll thus be connected to exhaust
with the exception of the supply-pipes.
Details are shown in Figs. 2 to 8.  FKigs. 2
and 3 show the oonstruotion whereby both of
the switch-operating valves are mounted on a
common base and connected by passages In
such a manner as to avoid all unnecessary
piping. Figs. 3 and 4 show sections through
my vacuum-operated valve. The oonstruotlon
of the valve proper is apparent from the fig-
ures and 1s described in my above- mentioned
patent.
structed as follows: Two diaphragms of dif-
ferentareas, 23 and 24, are arranged one above
the other with the separ atinmpieoe 25 between
them, this separating-piece forming a part of
the common base in the double Valvo shown.
The centers of these diaphragms are connected
hy a distance-piece 26, having a rounded mush-
room-shaped top, as shown The lower and
larger one is held between this piece and the
mushr oom-shaped washer 27. Theupper dia-
phragm is fastened between the distance-piece
and the operating-pin 28, which 1s also pro-
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vided with amushroom-shaped base. The dis-
tance-pilece 25 is provided with a passage 29,
communicating with the space between the
two diaphragms. This passage in the double
through the distance-
piece and into the base-plate 30, having lower
diaphragm-chambers for both valves and pro-
vided with proper means for attaching the con-
trolling-pipe. It will thus be seen th&t either

pressure or vacuum transmitted through the
under the dia~
phragm of “the pressure-valve and also between -

controlling-pipe can enter

the diaphragms of the vacuum-valve. When
pressure 1s introduced, it will
both diaphragms, tending to
as they are held tou*cther by the (11813:111(,&-13186{3
26. However, S the area of the lower dia-

phragm is larger than that of the upper the.

diaphragms will bulge out between their fixed
points and no u pwcwd movement can take
place, and, in fact, a downward pressure is ex-
erted on the cover of the diaphragm-chamber.
The pressure- dmpllmt} m, however, will be op-
E, on thc contrary,
vacuum 1s 1ntroduced in the passage 29, the

dlaphragms will tend to approach each cathm'-

as their outer chambers communicate with the

atmosphere through the ports 81 and 32, re-

spectively. The upward pressure on the dia-
phragm 23 being on account of its larger area
Ul{}‘ltm than the downward pressure on the
d]dphl agm 24, the diaphragm 23, with the dis-

tance-piece, the upper clmphmom and the op-
erating-stem will be forced upwardly, opening
Theothervalve will not be affected,
however, as its diaphragm will simply be

pushed down, and the operating-stem is not

connected with the valve. Pr{)per passages for
supply, outlet, and exhaust and pipes to the

the v 11ve.

Indication-valve: are pI ovided, as shown in Fig.
2. Faced lugs 33 33, having proper ports and
upper and IOWBI notches are adapted to fit

against proper surfaces on the cyhndel being

1101c1 rigidly thereto by studs passing throuuh

notchog 1In these lugs and in outer lugs on the -

5L1pplv-p.-_19<3‘we S ShOWIl Ports in the lugs
register with the ports in the cylinder. Ji.,.:

lmust passages may be arranged as shown.

1t will thus be seen that a comp&ct structure
is provided in which only the pipe-passages
necessary for communication with distant
parts are necessary.

Higs. 5, 6, 7, and 8 show the indication-
Vavlve and pressure-relay R in one structure.

The ports in the slide are connected with those
i the valve in the manner shown. and the
The pas-

connectlons are made as indicated. -

sage from the outlet- -port 34 of the valve to
tho corresponding portin the indication-valve
corresponds to the pipe 8 in the diagram.

The passage J:rom the inlet-port 35 corre-

sponds to the pipe 7. Othermse the []0111"6.‘3
are self-explanatory.
Having thus described my invention, what

ment of the switch. _
2. In a pneumatic signaling apparatus, a -

be exerted upon
move them apart, .

tweh‘f

T claim as new, and desire to secure bv Letterg
Patent, 1s— -

1. In a I}HLUI’IML}G %wn.:ﬂuw ﬂ,pmmtm a-
switch-operating mechanism,a controllingand

%
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an 1ndicating pipe therefor, and means for

connecting the pipes at the limit of the move-

switch m{lchtmlsm? a contloﬂmﬂ mechanism,
a controlling - pipe, an mdlmtmfr—plpe., and

means for connecting and disconnecting the.
of the movement of the

pipes at the limit
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switch and controlling mechanism respec-

tively. o
3. In a pneumatic Slﬂmhng .:Lpp‘w&tu&, a
80
a single controlling - pipe and a single mdl—_“.
both -

switch mechanism, a contlollmu mechanism,

1ng
he %W’ltﬁ]

cating - pipe, ieqpecbwel controlli
movements and both indications of ¢
a single vacuum-su
and operating
at the SWltCh and controlling mechanism,
means for operating and mdlmtme by pres-

wply for both contr 01]1110::1 |
, and a compressed-air supply

sure and vacuum alternately from the con- )

trolling mechanism and switch medmmem
1espect1vel;y.} through the pipes. '

4. In g 1}11(311111‘1131(:
switch mechanism, a contmlhno mechanism,

a controlling-pipe, an indicating-pipe, a Auid-
pressure supply at the switch ‘md controlling

_:95

mechanism, a single vacuum-supply for both
controlling and operating, means for oper-

ating and means for indicating the switch al-

signaling clpp‘llflm Sy &

tern‘ttelv by pressure and vacuum through

the pipes.

5. In a pneumatic signaling apparatus, a
ing mechanism,
ng-pipe, @hudm

switch mechanism, a contro]
a controlling-pipe, an indicat
pressure supp]}r at the switch and contro

Iling

mechanism, a vacuum-supply at the control-
ling mechanism only, means for operating the 105
'Esz'i}Ch through the controlling-pipe by pres- -

sure and vacuum alternately, and means fm"

igele

connecting and disconnecting the controlling-
pipe and indicating-pipe at the limit of move- -

ment of the switeh when operated by vacuum

only, and at the corresponding limit of move-

II0

ment of the controlling mechanism, respec-

In a pneumatic signaling apparatus, a
SWltf‘h mechanism, a contr ollu‘w mwhamsm

s

a single contmlhnﬂ -pipe and a single mdt--z_

cating - pipe, respectively contr o.lmu

movements and both indications of

and Jnchcatmg, a means for operating the
switch through the controlli

valve at the switch open for passage from one

side to the other only when the controlling- -
pipe is under vacuum, a valve whose pObIL]Ol‘l |
1s dependent upon the position of the switch,
this valve connecting the outlet of the pneum
‘matic valve w1th the indication-pipe at the -

both -
he s switch,
a single vacuum-supply for both controllmu

[20

1ng mcch*ml%m by
vacuum 1n one direction 011]5?"._, A pneumatic
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limit of the movement of the switch when ac-
tuated by vacuum.

7. Inpneumaticapparatus, a pressure-oper-
ated switch mechanism and controlling mech-
anism,an indicating mechanism, a controlling-
pipe, an indicating-pipe, a vacuum-supply at
the controlling mechanism and a pressure-sup-
ply at the switch, a valve operated by vacuum
through the controlling-pipe for admitting the
pressure to the switch mechanism for moving
the switch in one direction only, a pressure-
operated valve at the switch, a connection
from the outlet side of the vacuum-valve to
the pressure-valve for operating the same, a
valve operating with the switch and depend-
ent upon its position and provided with pas-
sages connecting the indicating-pipe with the
outlet side, and the controlling-pipe with the
inlet side of the pressure-valve only when the
switch has reached the limit of 1ts movement
in the stated direction.

3. In pneumatic apparatus, means for oper-
ating the valves or other parts by vacuum,
comprising two differential flexible dia-
phragms inclosing a chamber between them,
the chamber beingadapted for communication
with the vacuum, and the outer surfaces of
the diaphragms being in communication with
the atmosphere.

9. In pneumatic apparatus, a means tor op-
erating valves and other parts by vacuum or
suction, comprising a spacing-ring having a

passage for connection with vacuum, a_dia-
phragm confined at its edges on one side of
25 the ring, a diaphragm of different area con- |

776,883

ined at its edges on the other side of the ring,
and means on the outside of the smaller dia-

phragm for operating the valve or other part.

10. Inpneumaticapparatus, ameans for op-
erating valves and other parts by vacnum or
suction, comprising a spacing-ring and two
disks dished to different diameters on elther
side of the ring, two flexible diaphragms held
between the disks and ring, and suitable means
for operating connected to the smaller dia-

phragm.

11. Inpneumatic apparatus, a meansior op-
erating valves and other parts by vacuum or
suction, comprising a spacing-ring and two
disks dished to different diameters on either
side of the ring, two flexible diaphragms held
hetween the disks and ring, and a spacing-
piece between the centers of the diaphragms
and connected thereto.

12. Inpneumatic apparatus, a means for op-
erating valves and other parts by vacuum or
suction, comprising a spacing-ring and two
disks dished to different diameters on elther
side of the ring, two flexible diaphragmns held

hetween the disks and ring, a spacing-piece 60

between the centers of the diaphragms and
connected thereto, and a stem in line with the
spacing-piece connected to the smaller dia-
phragm and passing through the disk.

In testimony whereof I affix my signature 03

in presence of two witnesses.
~ WILLIAM J. BECKER.
Witnesses: |
BerT 5. FRAME,
FRED SUTER.
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