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- a citizen of the United States of America, re--
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LAWRENCE GRIFFITH OF YONKERb NEW’ YORK

PNEUMATIC SWITCH APPARATUS AND VALVE THEREFOR.

SPECIFICATION iormmg part of Letters Patent No. 724,180, d&téd March 31, 1903.
Applmq,tmn ﬁleﬂ Aprﬂ 18, 1902 Serml No 103, 523. (No model.)

To all whom it maycon@eiﬂn:
Be it known that I, LAWRENCE GRIFFITH,

siding in the city of Yonkers, county of West-

chester,State of New York, haveinvented cer-:
tain new and useful Improvements in Pneu-
| stroke from normal.

matic Switch Apparatus and Valve Therefor,

of which the following is a specification, ref-

erence being had the:em to the ftecompany-
ing drawmo‘s

My invention relates to appamtus for Op
erating switches and signals of a railway by.
Its obj ects are
to provide an apparatus or system in which'
less piping may be used than has heretofore:

means of alr under pressure.

been accomplished, to allow air under pres-

sure to enter the pipes of the sy stem only-
when the operating handleorleverisin proper

position, and to provide means for locking

the operating handle orlever in its Opemtwe-

position until the switch has been set and for

.25

35

40

45

unlocking the same when the switeh has been:
set, but onlv to allow 1t to be moved to full

reverse or normal qultIOH

To these ends my invention 00n51sts of a:

valve comprising a stationary part or seat
and two coOperating movable parts or slides,
all of said parts bem provided with suitable
ports adapted to lefrlstel at certain prede-
termined relative positions of said parts, a
combination of two of said valves with the
piping and mechanism of a pneumatic switeh

apparatus, and of certain detalls of construe-.

tion in the apparatus.

I hereinafter describe my invention and.
pointoutthe particularfeaturesintheclaims,

having reference to the accompanying draw-

‘ings, in which simiiar letters and numerals

of reference indicate similar parts throagh-
ouf the various views, of which—.

igure 1 represents a general diagram of
the apparatus. Fig. 2 represents a ﬂ*eneml
plan view of the apparatus at or near the

switeh. Fig. 3 i8 a detail plan view of the
Fig. 4 1s a detail side view of

motion- plate
a rail and detector-bar. Fig. 51s a plan view
of oneof thediaphragm-operated seat-valves.

Fig. 6 1s a vertical section on the line 6 6 of

IFig. 5. Fig. 7 1s a longitudinal section on

the line 7 7 of Kig. 27 of valve X, shown in
reverse position, showing also position of re-

verse quadrant. Fig. 8 is a detail view of

| normﬂ,l quadt*aut in reverse position.

same stroke

quadrant at normal position.

view of valve X.

on line 19 19 of Fig. 23.
longitudinal section of valve-seat of valve
1 X on line 20 20 of HKig. 25.

ing taken on line 22 22 of Fig. 21.

on line 24 24 of Fig. 23.
1 detail front and section views of valve-seat

Eig.
9 is a longitudinal section on line 7 7 of Fig.
27 of valve X, shown at two-thirds stroke
from normal, showing also position of re-
verse quadlant at same stroke. Hig. 101s a
detail view of normal quadrant at two thirds
Fig. 11 is a longitudi-
nal section on line 7 7 of Fig. 27 of valve X,
shown at one-third stroke from normal, also

.| showing position of reverse quadmnt at
Fig. 12 18 a detail view of nor-

mal quarant at one-thlrd stroke from nor-
mal.

Fig. 13 is alongitudinal section on line
77 of F]U‘ 27 of valve X, shown at normal
positioﬂn,_ also showing p‘osition of reverse
Fig. 141is a de-
tail view of normal quadrant af normal po-
sition. Fig. 15 is a longitudinal section on
line 7 7 of Fw 27 of valve X. Fig. 16 is a
side view of valve X. Fig. 17 is a top plan
Fig. 18 is a detall longi-
tudinal section on line 18 18 of Fig. 21 of
top slide of valve X. Fig. 19 is a detail lon-
gitudinal section of under slide of valve X
Fig. 20 1s a detail

Figs., 21 and 22
show, respectively, detail front and section

views of top slide of valve X, the section be-
Kigs. 23

55

60

75

8o

and 24 show detail front and section views of

underslide of valve X, the section being taken

of valve X, the section being taken on the
line 26 26 of Fig. 25. Figs. 27 and 28 show
front and section views of valve X, the sec-

| tion being taken on the line 23 28 of Kig. 27.
| Figs. 29 and 30 show section and side views
| of valve X, the section being taken on the

line 29 29 of Figs. 30 and 15. Fig. 311s a de-
tail horizontal section of top slide of valve X
on line 31 31 of Fig. 21. Fig. 32 is a detail
plan view of the under slide of valve X. Fig.

33 is a detail plan view of valve-seat of Valve-

X. TFigs. 34 to 52, both inclusive, show valve
D. Flﬂ' 34 18 a lOIl“‘ltlldlI]&l section of top
slide of valve D on lme 34 34 of Fig. 43. Ifig.
35 18 4 lomntudmal section of valveD on 1me
35 35 of Fw‘ 45. Fig. 36 is a longitudinal sec-

‘tion of vmlve-sea,t of valve D on lme 36 306 of
FKig, 37 1s a 101]#11311(111:13,1 sectmn of.

Flﬂ‘ 47 .

Figs. 25 and 26 show
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modification of valve D.
tudinal section view of said modification of

o

valve D on 11119 37 37 of Fig. 49, IKig. 38 1s a
side view of valve D. Fig. 39 is a top plan

view of valve D. TFig. 40 is a horizontal sec-

tion on line 40 40 of FKig. 43. Fig. 41 1s a
pian view of under slide of valve D. If1g. 42
is a plan view of valve-seat of valve D. Ifigs.
43 and 4+ are end and longitudinal section
views of top slide of valve D, the section be-
ing taken on the line 44 44 of Fig. 43. Higs.

45 and 46 are end and lonﬂrltudmal section

views of under slide of valve D, the section
being taken on line 46 46 of Kig. 45. Iligs.
17 and 438 are end and longitudinal section

views of the valve-seat of valve D, the sec-

tion being taken on the line 48 48 of Fig. 47.
IFigs. 49 and 50 are end and longitudinal sec-
tion views of valve D, the sectional view be-
ing taken on the line 50 50 of Fig. 49. Ifg.
51 is a clfoss-seetion view of valve D on line
5151 of Ifigs. 59 and 37. Fig. 52 1isaside view
of the oth(,r side of valve D Fig. 53 is a lon-
oitudinal section view of top shde of a modi-
fication of valve D on line 53 53 of Fig. 58.
Fig. 84 isa longitudinal section view of ander
slide of said modification of valve Donline 53

53 of Iig. 68. Tig. 55 isa longitudinal section

view of valve-seatofsaid modification of valve

Donline 5353 of Iig. 53. Fig. 561salongitudi-

nal section view of said modification of valve
D on line 53 53 of Fig. 58. Fig. 57 isaside view
of said modification of valve D and longitu-
dinal section view of the cover of valve D.
Fig. 58 is a plan view of said modification of
valve D. Fig. 59 is a longitudinal section
view of top slide of said modification of valve
D on line 59 59 of Iig. 57. Iig. 60 is a top
plan view of under slide of said modification
of valve D. Hig. 61 is a top plan view of
valve-seat of said modification of valve D.
Figs. 62 and 63 are vertical section views of

modified forms of diaphragin-operated seat-

valves. Ifig. 64isa plan view of valve X and
diaphragms 25 and 26. Fig. 6518 a side view
of valve X, its lever, quadrant, and tappet.
Fig. 66 is a longitudinal section view of top
slide of another modification of valve D on
line 31 34 of Fig. 43.  Fig. 67 is a longitudi-
nal section view of the under slide of said
modifieation of valve D on line 35 35 of Fig.
45. FKig. 631
the 111.1e 36 30 of b F_lgr. 47 of valve-seat of said
Fig. 69 is a longi-

valve D on line 37 37 of Fig. 49. Fig. 70 18
a longitudinal section view of top slide of
caid modification of valve D on line 70 70 of
Hig. 66. Fig. 71 is a top plan view of the
under slide of said modification of valve D.

71 is an operating-shaft suitably journaled
in a frame in the tower or operator’s station.
72 is a handle for turning sald shaft. Rig-
idly attached to said shaft are two quadrants
23 and 24. Alsorigidly attached tosaid shaft
1s an arm 73, which at its other end, by con-
necting-rod 74, is connected with the topslide
60 of V&lve X, which Wlll be more ful[y de-
scribed heleumfter |

is a longitudinal section view on

)

1 inder 64.

6, to valve D.

724,180

Referring to Fig. 1, quadrant 23 will be
called the ““reverse” quadrant and quadrant
24 the ‘““normal” quadrant. Iach of these
quadmuts is provided with a locking-slot 25
and 26', respectively, and within each of said

slots are lugs 25’ and 26", respectively. Also

within said slots 25’ and 96" of said quadrants
and adapted to coOperate therewith are roll-
ars 25" and 26"", respectively, borne by rods
75 and 76, 1e&neu;1velv Each of the lngs 2 05!
and 26" have wo stopping-surfaces, and they
are so arranged with reference to shoulders
25" and 26'", respectively, Figs. 7 and 10,
that in the movement of the quadr‘m‘rs from
normal to reverse or in the direction of arrow;
Fig. 7, the travel of the roller in the normal
quadrant to its corresponding lug is longer
than the travel of the other roller in its
corresponding slot to the lug therein. It
will be understood that the opposﬂze s true
in the movement from reverse to normal.
Said rods 75 and 76 are borne upon flexible
diaphragms 77 and 78 within diaphragm-cas-
ings 25 and 26, respectively, so as to be raised

by said diaphragms when air under pressure
is introduced within said casings underneath

said diaphragms. Of courseit will be under-
stood that said rods 75 and 76 are supported
by suitable guides in the framework in said
tower. Leading fromsaid valve X and adapt-
ed by the operation of said valve, to be here-
inafter described, to be connected with a
source of air under pressure 7 are two air-
pipes leading to the piping and mechanism
at the switch, 17 being the pipe into which
dll‘ under [Jlebbll re 18 mtmdueed from source
7" when the shaft 71 is moved by its handle
from normal position toward reverse and 16
being the pipe into which air under pressure
18 111L10dnued when said shaft 71 is moved by
its handle from reverse position toward nor-
mal. Said pipe 17 leads, by means ot pipe
12, toopening Slin diaphragm-operated seat-
valve 10. Said diaphragm -operated seat-
valve, (shownin Fig. 1,) together withits coun-
terpart valve 11, is more pmtleu]drly illus-
trated in Figs. a,nd 6. Said pipe 17 before

reaching smd mlve 10 tees off through pipe
19 %o dlaphmgm-casmg 26, so that air under
pressure therein may ope ate upon the under
side of diaphragm 78. Haid valve 10, into
which said pipe 17 through plpe 12 leadq 18
closed to air under pressure in said pipe 17
as will be more particularly described her"e—
inafter when said valves 10 and 11 are de-
seribed. Also before reaching said valve 10
said pipe 17 tees off through pipe 15 to open-
ing 80 in said valve 11 and communicates,
through the chamber of said valve 11 and
opening 82 with pipe 9, which leads to one
end of a cylinder 63. Iefore reaching said
cylinder said pipe 9 tees off, by meansof pipe
From said valve D, which

valve isalsosuitably connected with a source
of air under pressure 7, as will be hereinafter
described, is pipe 1, leading to operating-cyl-
From the other end of said cylin-
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der 64 pipe 2 leads back to said valve D.
Piston 65 of said cylinder 63 bears rod €6,
connected with the topslide 57 of valve D by
bar 74/, so as to operate the same in the same
manner as rod 74 operates the top slide of
valve X. Said piston 65 also bears rod 70,
operatively connected with roller 83.

ing 37 of said valve 10. Said pipe 16 leads,

b} means of pipe 13, to opening 88 in said.

valve 11, normally elosed thereto. Before
reaching ‘said valve 11 said -pipe 16 fees oif
by pipe 18 to the bottom of diaphragm 77
within casing 25. Also before reaching said
valve 11 said pipe 16 tees off, by means of
pipe 14, to opening 85 in said valve 10 and

communicating through the chamber of said

valve 10 and opening 84 with pipe 8, which
leads to cylinder 63 at the opposite end from
that at which said pipe 9 enters the same.

Before reaching said cylinder 63 said pipe

S tees off throuﬂ'h plpe 4 to said valve D.
From said valve D pipe 3 leads to the ander
side of diaphragm 89 within casing 90 of said
valve 11,

the same.
ton 67, bearing rod 63, operatively connected

with the motion-plate 69, referring now to

Figs. 2, 3, and 4. Said motion-plate 69 1s

mounted in the usunal way, so as toslide lon-
Said motion-
plate 69 has a cam-groove 92 therein of the.
well-known form,in which groove works roller |
93, borne on bar 94, which at its other end is
operatively connected with rod 95, carrying:

gitudinally of the rails 91.

the movable switch-points 96 dn the well-
known manner. - Said switch-points also bear
with them as they move lock-rod 97, ¢rossing
said motion-plate 69 through casing 98.
lock-rod has therein two notches (not shown)

coOoperating in the unsual manner with two

lugs 99 and 100 on said motion-plate 69, so
as to mechanically lock the switch-points in
their normal or reverse positions. |

101 is a detector-bar of the usual forin, con-
nected, by means of rod 102, lever 103, and rod
104, with said motion-plate 69, so as to lock
the motion-plate and switech when a wheel of
a car rests upon that portion of one of the
rails 91 along which said detector-bar 101 ex-

tends.
I now proceed to describe means of pneu-

matically locking the switeh-points 1n their

normal or reverse positions; means of pneu-
matically locking the operator’s handle or le-
ver during the movement of said switeh-

points until they have reached their limit of

strokein either the one direetion or the other,
and means of pneumatically releasing the
lock of said handle when the switch-points
have completed their movement in the one
direction or the other, and thereby notifying

the operator that sald points have completed
their movement and allowing . hlm to com- |

TLead-
ing from valve D is pipe 5, communicating
with under side of diaphragm 86 within cas-.

Also leading from said valve D 1s
pipe 2, leading to cylmder 64 at the opposite
end thereof from that at which pipe 1 enters
Within said cylinder 64 is a pis-

Said

reverse positions,

plete the movement of the operatmﬂ' handla
Said

or lever to the full limit of the stroke. .
motion-plate 69 also has a slot 106 cut there-
in parallel with its line of movement and at
each end thereof a recess 107 and 108. Said

rod 70 is operatively connected with a bar
Said pin or

75

109, bearing pin or. roller 83.
rolier 83 works in said slot 106 and is adapt-
ed to be inserted in or withdrawn from its
recess 107 or 108, as the case may be, so as
to hold or release said motion-plate, and
thereby the switch-points.

Referring now to valve X, Figs. 7 9 11, 13,
and 15 to 33 inclusive, air under pressule is

S

70

8o

admitted to valve X by means of pipe 7"

through opening 28" in the seat 62. - (See Figs.
28 and 29.)
are in the normal position, IFig. 13, or reverse

position, Figs. 7, 15, and 2§, said air under

When the slides of the valve

pressure iscut off from the apparatus by said

valve, the under slide 61 stopping one of the
outlets of port 28" in the seat 62 and the top
slide 60 stopping the other of the outlets of
said port28',which in reverse position is reg-

‘istering with the port 37 in said under sl__ide
and in normal positionis registering with port

37" in said under slide. As appears by Figs.
7,9, 11, and 13, the pipes 16 and 17 are ex-
haustmﬂ' any air under. pressure which may
have 1'ema,ined in the apparatus after the
last movement of the switch-points through
ports 33 and 34 in valve-seat 62, ports 27" and
30 in under slide 61, port 22 in top slide 60,

and ports 31 and 85, respectively, in the un-

der slide 61 and seat 62, or through ports 32
and 36, respectively, in said under slide 61

~and valve-seat 62, ports 29 and 27" in under

slide, port 22 in top slide, ports 32 and 36 In
under slide and seat, respectively, as the
parts of said valve may be in the normal or
It will be understood that
the exhaust through ports 35 and 36 in Seat

62 may be led away through pipes 21 and 20,

respectively. Fig. 11 shows the position of

the parts when the operating-lever has been
moved about one-third of its stroke from nor-

mal position. It will be observed that at this
point any air under pressure in pipes 16 and
17 is still exhausting through the same ports,
as just above described, in the normal posi-
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tion shown in Fig. 13 and that sapply-ports )

27 and 28 in top slide 60 are still cut oif by
the surface of underslide 61. 1t will herein-
after be described how if there is still any
air under pressure in either pipe 16 or pipe

17 the parts of said valve will be locked at

said one-third stroke until all of said air un-
der pressure has been exhausted. Said air
under pressure having been exhausted and
said lever having been moved farther-in the
same direction zmd until it has reached a
point two-thirds of its stroke, where it 18
locked, as will be hereinafter descnbed air

under pressure from pipe 7’ will be admltted
through ports 28" in valve-seat 62, 37 in un-
der slide 61 to port 28 in top slide 60. (The po-
sition of said slides at said.two-thirds stroke
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showing the ports last mentioned 1s mnot
shown; but by referring to Fig. 28 it will be

readily understood the position of said ports

will be such as to allow of the ecommunica-
tion referred to.) From said port 25 in top

- glide 60 air under pressure will be admitted
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to pipe 17 through ports 30 and 84 in under
slide 61 and seat 6 , respectively, and plpe 16
will be cut from Lhe atmosphere, as the sur-
face of top slide 60 has shut off communi-
cation therewith, as shown in said Fig. 9.
Upon the release of said lever from its lock,
as will be hereinafter described, the parts of
said valve may be moved into the position
shown in Figs. 7 and 28, thereby again shut-
ting off the air under pressure from pipe 7'
and again allowing the air under pressure in
the apparatus to exhaust from pipes 16 and
17 through valve X, as above described. 383
(shown in Figs. 29, 31 32, and 33) is a medial
port through each of the three parts of said
valve, which being open to the atmosphere
prevents any air under pressure should it leak
from pipe 7’ from finding its way into the
pipes of the apparatus. |
Referring now to valve D, which is located

“al or near the switch, air under pressure is

admitted to port 7' of seat 59 of valve D
through pipe 7, and in the normal or reverse
position of said valve, the normal position
only being shown in Figs. 50 and 37, said air
under pressure is admitted to ports 3% and 39’
of top slide of said valve through ports 46
and 46" in under slide 58 of the same and is
shut off from the atmosphere and the pipes
of the apparatus by thesurface of under slide
58 and surface of valve-seat 59, which sur-

face it reaches ihrough port 51 in said under |

slide or port 52 in said slide, as the case may
be. In mormal position pipe 2, connecting
said valve D with the end of operating-cylin-
der 64 last charged, communicates with port
2'" in seat 59 of said valve, thence with port
3" in said seat through ports 3 in underslide
58, port 48 in top slide of the same, and port
49 in said underslide. At the same time air
under pressure is admitted to port 4" of said
valve-seat from pipe 4, also communicating
with said port 8” through ports 45 and 49 in
under slide of said valve. Pipe & at this po-
sition of the valve communicates with the at-
mosphere through ports 3" and 42 in valve-
seab 59 and under slide 58, respectively. 'The
stroke of this valve is divided into two parts.
The first part of the stroke from normal, it
will readily be understood after the descrip-
tion of valve X and referring to Figs. 37 and
50, will place the ports thereof so that air
under pressure in port 39" will be admitted

to pipe 1 through ports 52 and 1" in under

slide 63 and valve-seat 59, respectively, and
pipe 2 will be allowed to communicate with
the atmosphere through ports 2", 53, and 41’
in valve-seat, under shde, and top shde re-
spectively,as shown in Figs.37 and 38. Up(m
the completion of the stroke 1t will be under-
stood that pipe 5 will be c¢losed to the atmos-
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phere through ports 5" and 50, respectively,
in seat and under slide, said port 50 being
closed by the surface of top slide, and piped
ispuatintocommunication with pipel through
ports 1" in the seat, 54 in under slide, 43 in
top slide, 50 1in under slide, and 5" in seat,
and said pipe 5 is put into communication
with pipe 6 through ports 6’ in seat and ports
44 and 50 1in under slide, and in said reverse
position pipe 2 is cut off from the atmosphere
by the surface of top slide 57 closing the ports
2" and 51 of valve-seat and under slide, re-
spectively, with which ports said pipe 2 then
communicates.

It will be understood that in the movement
of the parts of valve D from reverse position
back to normal position the necessary com-
munication between the several pipes of the
system will in the two positions of the parts
of the valve be properly established by the
ports thereof to effect the movement of the
switch-points and the unlocking of the oper-
ator’s lever at the tower in accordance with
the description of the operation of the parts
hereinafter contained.

In valve D last described, as will beshown
when the operation of thesystem igdescribed,
the ports are so arranged that upon the com-
pletion of the stroke of piston 67 in cylinder
64 and upon the movement of the parts of
said valve D to their complete reverse or nor-
mal positions the air under pressure in the
end of the c¢ylinder last charged 1is led into
the system of piping WhlGh is adapted to
carry air under pressure to valves 10 and 11
to operate the same for the purpose of indi-
cating that the switch-points have been com-
pletely moved and of unlocking the operat-
ing handle.or lever. Insome cases it may be
desirable to provide in said valve D asystem
of ports whereby when piston 67 in said cyl-
inder has completed its stroke in either di-
rection and the parts of said valve D have
been placed in full normal oxr reverse posi-
tion to maintain the air under pressure in
the end of the cylinder 64 last charged until
the next movement of said piston 67 in the
other direction. Iigsd3to 61,both inclusive,
illustrate the necessary changes in ports of
said valve D to effect thisresult. Port 48, If1g.
37, in top slide of valve D is omitted in ths
modified form thereof. Port49ofunder slide
50 of said valve D is omitted and port 45',Fig.

I 56, substituted therefor, and,similarly,on the

other end of said under slide 53 port 50 1s
omitted and port 44/, Fig. 56, substituted
therefor. In top slide of said valve ports 40’
and 41’ are omitted therefrom and ports 40
and 41, Fig. 56, substituted therefor, and in
under slide 58 of said valve ports 52, 51, 55,
and 51 are omitted and ports 52" and 51"
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substituted therefor, and in the seat of said -

valve ports 1" and 2" are changed in form so
as to become ports 1’ and 2" in Fig. 56, so
that in the position of the parts shown in
Fig. 1 that end of eylinder.G4, having been
last charged, which com municates with pipe
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2 and the valve being in normal position
sald pipe 2 is connected with pipe 7 through
ports 2".in seat, port 51" in under slide, and

port 39 in top slide and port 46’ in under
- slide and port 7" in seat.

Alsoin this modi-
fied form of the valve the ports thereof are
so arranged that when piston 67 has been
completely moved the exhaust side of said
piston 67 remains open to the atmosphere.
In other words, in the position of the parts
shown in Fig. 1 pipe 1 is open to the atmos-
phere (refer rmcrto Fig. 56) through ports 1'in
seat, 52" in underslide,.and 40 in top slide
thereof. In Figs. 66 to 71, both inclusive,
another modification of said valve is shown,
in which it is provided that in normal or re-
verse position both ends of said c¢ylinder 64
are open tothe atmosphere through the ports
of said valve. "To accomplish this result, in
the under slide 58 of said valve D port 50 i
eliminated and port 44 substituted therefor
and port 49 is eliminated and port 45 sub-

- stituted therefor, and in top slide 57 port 48

30

is eliminated and port 48" substituted there-
for, so that pipe 2 may exhaust to the atmos-
phere (referring to Fig. 69) through ports 2"
in the seat, port 53 in under slide, a,ngl ports
48', 40, and 41’ in top slide, and pipe 1 ex-
hausts to the atmosphere thrmwh ports 1" of

‘seat, 52" of under slide, and 48’ and 40" and

41" in top slide, and when in reverse position
pipe 1 will exhaust through 1" in seat, port

54 in under slide, and ports 48’, 40', and 41’

33

40

in top slide, and pipe 2 will exhaust to the
atmosphere through ports 2" in seat, 51’ in

under slide, and porbs 48 40', and 41" in top

slide.

In Figs. 5 and G V&lve 10 is snown the
SAMe belnﬂ' similar in construction and mode
of OpE‘IatIOIl with valve 11.

In the description of the opembmn herein-
below valve 10 is the valve through which
air under pressure is to be returned to the

~tower for the purpose of indicating to the
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operator that the switeh-points have been
fully set and to unlock the operating-handle
in movement from normal to reverse posi-
tion, and we will first desceribe said valve
with. reference to its functions in that regard
and then with reference to its funemons as
they would be performed were it then valve
11 instead of valve 10 on Fig. 1. 387 1s a cas-
ing formed to accommodate the several parts
within the valve and the four necessary
openingstherefrom. 118 representssuitable
serews or bolts holding said casing together.
Air under pressure 1s admitted to the valve
from pipe 12 through opening 81, and during
the movement of the switch-points and until
their movement has bheen completed 1t 18
necessary to prevent any air under pressure
from escaping from opening 850or 84 into pipes
14 and 8, respectively. To thisendsaid valve-
casing 37, immediately below opening 81, is
provided with valve-seat111, and a valve-head
110 1s adapted to fit upon said seat 111, pre-

venting any air under pressure from passing

79.

lished between pipes 13 and 15.
is shown modification 10’ of said valve 10

!

&

- —

into the lower chamber of valve 10 while said
head is pressed down upon said seat by air

under pressure from pipe 12. Said valve-head
11018 held normally in that position by spring
Said valve-head 110 is borne upon top of
valve-stem 112, which in turn at its other end
18 carried by Valve—head 114. Said valve-head

114 1s connected to bar 116 and is borne there-

by. Within said casing 87 is another valve-

seat113. Said valve-seat113, valve-head 114,

and opening 84 are so arran ﬂ‘ed with reference
to each other that when said head i is by the .

70

75

action of said bar 116 moved upon its valve- 8o

seat 113 communication between the cham-
ber of valve 10 and opening 84 is cut off. . It
will of course be understood that when the

partsarein the position last desceribed commu-

nication through the interior of valve 10 has
been established between openings 81 and 85.
Said bar 116 iscarried by a plate 117, borne by
diaphragm S6, so that when air under pressure
1s admitted to valve-casing underneath dia-
phragm 86 through opelllrwll?) by pipe d,open-

ing 84 will be eloqed and communiecation estab-
lished between pipes 12 and 14. When the

valve is performing the functions of valve 11,
(shown in Fig. 1,) communication is estab-
In Fig. 62

last described, by which an easier means of
assembhntr the various parts of the valve are
provided. " The valve-head 110 1s divided
Into two parts 110', adapted to rest upon seat
111, and 110", adapted to rest upon seat 111’

The two parts are normally separated by the

action of spring 79'. Valve-stem 112" fits
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loosely in valve-head 114', as does also bar__

116°. It will be ur-darstood that casing 87" 1s

‘also changed in its form to properly accom-

modate the parts within as ohanged Fig. 63
shows another modification 10" of said Valve

10, in which valve-head 114 is divided into

two parts 114’ and 114", and valve-casing 87"
is provided with an dddltl(mal seat 113’

‘adapted toreceive head 114", and said easing

is also provided above dldphragm 86 with an
opening to the atmosphere 120. It will be
readily understood that the functions of this
valve are the same .as those of valve 10 and
10" and that by means of the additional head
114" and its corresponding seat 113" and open-
ing 120 provision is made whereby any mois-
ture which may collect upon the top of dia-
phragm 86 is allowed to escape.

Referring to Fig. 16, pivoted to top slide
60 of valve X is a trigger 121, controlled by

spring 122, (,OOpem,tmD'with notehes 123, 124,

125, and 126 on under slide 61 and with pins
127 and 128 thereon, so as to prevent after a
one-third or two-thirds stroke of the operat-

1ng-lever in either direction any return move-
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ment of the parts of the valve until a com-

plete motion thereof has been made.

The following devices are employed for the

purpose of maintaining the several parts of

the two valves X and D in proper relative
To maintain the .

positions with each other:

132
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pm tg of valve X in proper vertical relation  exhausted, said rollers 25" and 26"""" will be

with each other, a roller - 5pNnn' 129 bears

‘upon the top of top slide 60 and is adjustable

therewith in relationto the frame of the ma-
chine 130 by means of set-screw 131, and in
valve D the same result is accomplished by
means of Ioller-sl)l'mn' 129, set-serew 131,

and valve-casing 132, said c¢asing 1352 bemﬂ'
provided for valve I) because sald valve'is
exposed to the weather, and it is held upon
said valve by means of screw 136, passing
through said casing, and lug 137 on the seat
of said valve. In order to prevent longitu-
dinal displacement of under¢lide (1 of Valv

X during the movement of top slide 60 there-
of and in order to cause said under slide
to be moved by the movement of top slide
at proper time, said under slide is provided

with lags or abutmenh one at either end
thereof, 138 and 139. Atmehed to one end
of valve-seat 62 is a spring 133" and to the
other end thereof a similar spring 133. Said
spring 133" bears stop 134" and release-lug
135', and spring 133 bears stop 134 and re-
lease-lug 135. The description of the move-
ment of the parts ot the v: alve in one direc-
tion in conpection with this device fully de-
sceribes the mechanism in that connection.
Referring to Ifig. 13, when the top slide GO
has abfmt reached the limit of its two-thirds
stroke the end of said top slide 60 will
strike releasing-lug 135, and the continued
motion of said top slide will operate to re-
lease stop 134 from end of under slide 61, so

as to allow the end of top slide 60 to abut

against abutment 138 on said under slide and
move the same upon the further movement
of said top slide. It will be understood that
similar devices are employed in connection
with valve D. Fig. 65 shows a method of op-
erating from the shaft 71 the well known tap
pet 140 of an interlocking device.

I now proceed to describe the operation of
the system. The parts in Kigs. 1, 2, 13, 14,
37, 50, 64, 65 are shown in normal position,
and the switch-points are to be thrown to re-
verse position. Operating-lever 7218 moved

~in the direction of the arrow, Fig. 1, thereby
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turning shaft 71 on its journals in the frame
of the machine in the tower. Should there
beany air under pressure in the system,either
or both of diaphragms 77 78 would have raised
their respective rods 75 76 so as to lock the
further movement of said shaft 71 beyond the
point where rollers 25" and 26", borne, re-
spectively, by said rods 75 76, abut against
their respective lugs 25" and 26”.  'This lock-
ing of shaft 71 is accomplished at approxi-
1nately one-third of the full stroke ¢f operat-
ing-lever, or at a point when pipes 16 and 17
of Lhe system are still exhausting to the at-
mosphere and before any air undel‘ pressure
has beenlet intoeither of said pipes, as showxn
in Fig. 11. Should there not have been any
air under pressure in said pipes 16 and 17 or
whensaldshaft 71 has been &topped,as;] ust de-

pa—

Upon the

released from their respective lugs 25" and
26", and they will be allowed to dlop by grav-
ity into the lower portions of the locking-
slots of their respective quadrants 23 and 24,
the configuration of said slots being such
that roller 25" must be allowed to dlop be-
fore roller 26" can pass its lug 26" in order
to prevent a mechanical ]ockmn' of shaft 71.

further movement of shaft 71 by
means of crank 72 in the direction of the ar-
row the same will be locked when roller 25""
abuts against shoulder 25" of quadrant 23.
The parts are so adjusted that at this point
top slide 60 of valve X has been moved un-
tilits end abuts against abutment 138 of under
slide 61, which position of the parts of the
valve is shown in Fig. 9. Referring to said
Fig. 9 and to PFigs. 1, 2, and 28, it will ap-
pear that air under pressure will be admitted
from pipe 7' through ports 238', 37, 28, 30,
and 34 into pipe 17, by which said air under
pressure is led to bottom of diaphragm 78,

and thereby roller 26”" is raised to the posi-
tion shown in Fig. 10. Said air under pres-
sure is also carried by pipe 17 teeing ofl
through pipe 12 to opening 51 1n dmphmmu-
operated seat-valve 10, the chamber of which
valve is closed to said opening 81. Said air
under pressure is also carried by pipe 17
through pipe 15 to opening 80 in diaphragm-
operated seat-valve 11, through the cham-
ber of said valve 11 out of opening 82 there-
of, and by pipe 9 teeing off through pipe 6
to valve D, which valve is then in the po-
sition shown in Fig. 50, said pipe 6 Dbeing
closed by the surface of ander slide 58 of said
valve covering port 6’ of the seat thereof, into
which said pipe 6 leads. From where pipe 6
tees off from said pipe 9 air under pressure
is borne by said pipe 9 to eylinder 63 at the
end thereof, from which its piston 65 1s next
to be moved. Said air under pressure oper-

ates upon said piston 65 and simultaneously
produces the following effects: First, by
means of rod 70 and bar 109 roller 83 18 with-
drawn from recess 107 in the motion-plate 69,
thereby allowing longitudinal movement of
the same, and, second, through rod 66 and
bar 74’ top slide 57 of valve D is moved until
the end of said top slide abuts against abut-
ment 141 of under slide 58, which is the half-

stroke of said valve, as above described.

Referring now to IFig. 37 and considering the
paris of the valve at the said hcﬂf-strol{e po-

sition, air under pressure ifrom pipe 7 will

pass into pipe 1 through the foliowing ports
of said wvalve: 7", 46, 39, 52,- and 1", and
thence through said pipe 1 10 opemtmf}f -cyl-
inder 64, whoge piston 67 is then at that end
of the cyhuder Said piston 67 will thereby
be operated and moved to the other end of
said eylinder 64, carrying with* it by means
of rod 68 motion-plate 69, and at this posi-
tion of valve D pipe 2, le.;ulmw from the other
end of said cylinder 04 wﬂl exhaust to the

seribed, and the air from said pipes has been | atmosphere throungh the following ports of
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said wvalve: 2", 53, and 41'. DBy means of
groove 92 in said motion-plate 69 operating
upon roller 93, borne by bar 94, which bar 18
operatively connected with 10d 95, bearing
switch-points 96, the said switch- -points will

be moved to reverse position in the usual

way. During said movement of said motion-
plate and switeh-points roller 83 will run 1n
slot 106, which will hold during said move-
ment the piston 65 against the air under
pressure communicated to the cylinder by
means of said pipe 9 until the limit of the
stroke of said motion-plate has been reached,

when said piston will be allowed to opelate'

in obedience to said air under pressure in

pipe 9 and pull, by means of said rod 70,

roller 83 into recess 108, and thereby pneu-

- matically lock the motion-plate and switeh-

20

points. Said motion-plate in this position 18
also locked by lug 100 thereon being 1in-
serted in its corresponding notch in loek-rod
97. 'The said further movement of said pis-

~ ton 65 through rod 66 completes the stroke
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of the parts of valve D to reverse position,
when the supply from pipe 7 is cut off by the

surface of seat 59, to which it is led through |

ports 39° of top slide-and 52 of under slide of
said valve, and air under pressure from ihe
supply from the tower will be admitted to
pipe 5 from pipe 6 through ports &', 44, 50,
and 5", and also air under pressure will be
admitted to said pipe 5 from operating-cyl-
inder 64 through pipe 1 through the follow-
ing ports of said wvalve D: 17, 54, 48, 50,
and 5. At this position of the valve pipe
3 will exhaust to the atmosphere through
said valve through ports 3" and 43, and pipe
4 will be closed to the atmosphere by surface
of under slide 53 through port 4’ in the seat,
and pipe 2 will be cut from the atmosphere

- by thesurfaceof top slide 57 through the ports

45

2" and 51. Theair under pressure admitted
to pipe 5, as above described, will be carried
thereby thrmwh opening 119 in valve-casing
87 of valve 10 to diaphragm 86, thereby rais-
ing the same and setting valve-head 114 upon
its seat 113, closing opening 84, raising valve-
head 110 from its seat 111, making communi-

~ecation through chamber of valve 10 between
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pipes 12 and 14, and as alr under pressure
from the tower is then in pipe 12 the same
will be carried intopipe 14 and thence through

pipes 16 and 18 to the under side ofdiaphragm'
77, raising the same, and thereby through rod

75 raising roller 25" from its shoulder 25",
allowing the operator to complete the move-

ment of handle or lever 72 in the direction of

the arrow, Fig. 1, and plaeing the parts of
valve X in reverse position, Kig. 7, when atr
nnder pressure from 7' will be out off by the
surface of the seat 62

through ports 28 and 30, and by thesurface of
under slide 61, which it reaches through port
27, and ‘any air under pressure in the appa-
ratus will be allowed to exhaust from pipes
16 and 17 through the following p01 ts of said
valve: 33, 29, 34 27", 22, 32, and 3

which it reaches

¥

1 aﬂ"

ring to Kig. 10, it will be nnderstood that the

thirds position just described from movement
back to normal until the remaiping third of
the stroke has been made by roller 26" abut-

ting against lug 26" in quadrant 24.

Tn retur ning Lhe switch-pointsfromreverse
to normal nosi'tion it will be understood that
the operation of the mechanical parts of the
mechanism, both at the switeh and in the

tower, 18 the same as deseribed in econnection

with the movement from normal to reverse.
I therefore will only describe the relative po-
sitions of the ports in the two slide-valves as
they are operated from reverse to-normal po-
sitions. In Fig. 7 the parts of valve X are
shown in reverse position. As top slide 60
thereof is moved toward its position at two-

‘thirds of the siroke the shaft 71 will be

locked against further movement in that di-
rection at about one-third of the stroke there-
of by the action of rollers 25" and 26"
against lugs 25" and 26", respectively, or
either of them, as above described; until all

air under pressure has escaped from pipes

16 and 17 through ports 33 34 in valve-seat (62,
29 27" in under-slide 61, and 22 in top slide
60, port 32 in under slide Gl, and port 36 in seat
62.° When the air under pressure has thus
been exhausted and the top slide has com-
pleted its two-thirds stroke, air under pres-

‘sure will be admitted from 7 to pipe 16

through the following ports of valve X: 28’
in the seat, 37 in the under slide, 27 in top
slide, 29 in under slide, and 33 in the seat,
and at this position of the parts pipe 17 will

be cut off from the atmosphere by the sur-
face of top slide 60 shutting pmts 27" in un-

der slide, and 34 in the 5@&13 ~daid pipe 16
communicates with the under surface of dia-
phragm 77 through pipe 18and tees oif through
pipe 13 to opening 83 of diaphragm-operated
seat-valve 11 and also tees off through pipe
14 to opening 85 in diaphragm- opemted seat-
valve 10, communicating through the cham-
ber of said valve with opening 84 fhereof,
and pipe 8, which tees off through pipe 4 to
valve D and is shut tothe atmosphere by the

shaft 71 will be locked when it is at its two-
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surface of underslide 58 through port4’. Said

pipe 8 also leads to the end of cylinder 65, at
which the piston 65 thereof then is, and air

under pressure in said pipe 8 will operate

said piston and through its rod 70 and bar

I12C

109 pushing roller 83 from recess 108, there-

by releasing the motion-plate, as above de-

scribed, and will also through rod 66 and bar 'L

74" move top slide 57 of valve D to its half-
stroke position, when air under pressure from
7 will be admitted to pipe 2 through the fol-
lowing ports of said valve:
in under slide, 39 in top slide, 51 1n under

-slide, and 2" in seat, and pipe 1, leading from

the other end of Sclld cylinder, will be allowed
to exhaust to the atmosphere through the fol-
lowing ports of said valve: 1" in the seat, 54
in under slide, and 40" in top slide. The pis-

- Refer- | ton 67 of eylinder 64 will under the inflnence

125

7' in the seat, 46°
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of air under pressure from pipe 2 move to the |

other end of said eylinder, carrying with 1t by
means of its rod 68 motion-plate 69, whicnin
the ordinary way will move the switch-points
06 to normal position. Roller 83, working in
slot. 106, holds piston 65 from any further
movement until it has reached recess 107,
when under the influence of air under pres-
sure from pipe 8 it will complete ils stroke,
pushing said roller 83 into said slot 107 and
acgain locking the motion-plate 69 and the
switch-points and by rod 66 and bar 74’ com-
plete the movement of the parts of valve D

to their normal position, when air under pres-

sure from 7 - will be cut off by the surface of
seat 59 through ports 7" in seat, 46’ in under
slide, 39 in top slide, and 51 in under slide,
and air under pressure from pipe 4 from the
tower will be admitted to pipe 3 through the
following ports of said valve: 4’ in the seat,
45 and 49 in under slide, and 3" in seat, and

air under pressure from pipe 2 will be ad- |

mitted to said pipe 3 through the following
ports of said valve: 2" in seat, 53 in under
slide, 48 in top slide, 49 in under slide, and
3" in seat, and -pipe 5 will communicate to
the atmospherethrough the following ports of
said valve: 5" intheseat, and42in underslide,
and pipe( willbeshuttotheatmosphere by the
surface of underslide 58 of said valve through
port 6’ of the seat thereof, and pipe 1 will be
shut to the atmosphere by the surface of top
slide 57 through the following ports of said
valve: 1" in the seat, and 52 in under slide.
Airunder pressure is led by pipe 3 tothe un-
der surface of diaphragm 89 through opening
119"ip the bottom of casing 90 of diaphragm-
operated seat-valve 11, thereby raising dia-
phragm 89 thereof, closing opening 32, and es-
tablishing communication through the cham-
berofsaid valve between opening 88and open-
ing 80, so that the air under pressure from
pipe 13 flows to pipe 17 through pipe 15. Said
pipe 17 is shut to the atmosphere by the sur-
face of top slide 60 of valve X through the
following ports of said valve: 34 1n the seat
and 27" in under slide. Air under pressure

is led from said pipe 17 by pipe 19 to dia-

phragm 78, thereby, as above described with
reference to diaphragm 77, releasing shait 71

from its lock and allowing the operator to

complete the movement of valve X to normal
position, when any air under pressure from
pipes 16 and 17 will be allowed to escape to
the atmosphere through the following ports
of said valve: from 16 through ports 33 in the
seat, 27’ in under slide, 22 in top slide, 31 In
underslide,and 85in seat,and from 17 through
ports 34 in the seat, 30 in under slide, 22 in
top slide, 31 in under slide, and 35 in the seat,
and air under pressure from 7’ will be cut oif
by the surface of under slide 61 through port
28 and by the surface of top slide through
ports 23" and 37.

The operation of the modification of valve

D shown in Figs. 66 to 71, inclusive, is simi--

lar to that of valve D already described, ox-

794,180

cept that in the reverse and normal positions
thereof air under pressure from pipes 2 and
1 is allowed to escape to the atmosphere
through the following ports of said valve:
from pipe 2 through port 2" in the seat, 53 in
under slide, 48, 40, and 41" in top slide, 57",

and from pipe 1 through port 1" in seat, 52"
in under slide, 45', 40’, and 41" in top slide

when the parts of said valve are in normal po-
sition, and when the same are in reversed po-
sition pipe 2 will exhaust to the atmosphere
from the following ports: 27 in seat, 51" in
nnder slide, 48 40’ 41’ in top slide, and pipe
1 will exhaust to the atmosphere through the
following ports: 1”'in seat, 54 in under slide,
48', 40’, and 41" in top slide, as will appear
from Kig. 69. |

The operation of the parts of the modifica-
tion of valve D shown in Figs. 53 to 01, 1n-
clusive, is the same as of valve D; but provi-
sion is made whereby in the normal and re-
verse positions of said valve air under pres-
sure is maintained in ¢ylinder 64 upon that
side of the piston thereof last acted upon, and
the other end of the eylinder is open to the
atmosphere, so that when in normal position
pipe 2 communicates through said valve with
air under pressure in 7 through the following
ports of said valve: 2’ in seat, 51" in under
slide, 39 in top slide, and pipe 1 will exhaust
to the atmosphere through the following
ports: 1'in seat, 52" in under slide, 40 in top
slide, and in reverse position pipe 1 will com-
municate with air under pressure through the
following ports: 1'inseat, 52" in under slide,

39" in top slide, and pipe 2 will exhaust to the

atmosphere through the following ports: 2'in
seat, 51" in under slide, and 41 in top slide,
as will appear by Fig. 6.

It will thus be seen that in admitting air
under pressure through either valves X or
D or the modifications thereof to the desired
pipe of the apparatus no crossing of the open-
ing into another and undesired pipe is made.
In many cases it is desirable to cause to be
operated by the same handle or lever in the
tower two or more sets of switch-points. By
the use of my new double-slide valves above
described, the one at the tower and the other
at the switch, only two of the diaphragm-op-
erated seat-valves are required, no matter
how many sets of switch-points are to be op-
erated. Forinstance, should a second switeh
be desired to be operated, pipes 5 and 3, IFig.
1, instead of leading to valves 10 and 11, re-
spectively, will lead to and become pipes 9
and 8, respectively, of the system of piping

- of the second switch, and the corresponding

pipes 5 and 3 of the system of piping of the
second switch will lead to valves 10 and 11, re-
spectively, and so on, no matter how many
sets of switch-points are in the series.

As will be seen from the above, only two
pipes are required from the tower or oper-
ator’s station to the switch-operating point,
and by the use of my new valve the same may

| be accomplished with reference to a sema-
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phore or signal which will form the subject | Lhe ander slide duting part of its movement

of an &ppllcatmn for a patent which I am
about to file.

Of eourse I donot limit the use of my dou-
ble-slide valve to switch and signal appara-
tus, as it is evident it would be useful in
other pneumatic apparatus.

What I clatmn, and desire to secure by Let-
ters Patent, 1s— |

1. In a pneumatic dppamtus, a slide-valve

comprising a seat having inlet and outlet,
ports, an under slideadapbed to slide en said
seat and having ports adapted to be put into
registry with the ports of said seat, a top slide
adapted to slide on said under slide and hav-
ing ports adapted to be put into registry with
the portsof said under slideand therethrough
with the ports of said seat, and means for
moving the topslide in two directions where-
by it must make a complete stroke in either
of said directions before commencing the
stroke in the other direction, and for carry-
ing with i1t said under slide for a part only of
sueh complete stroke.

2. In a slide-valve for pneumatic appara-
tus, the combination of a seat having inlet

and outlet ports, with an under slide havmg_

ports adapted to be put into registry with the
ports of said seat, a top slide having ports
adapted to be put into registry with the ports
of said under slide and therethrough with the
ports of said seat, a pli[lﬂ" for maintalning
the two slides and seat in operative Ielaalon
with each other, abutments on the under slide
for carrying the same with the top slide dur-
ing part of its movement in both directions,
and means for moving the top slide with ref-
erence to the seat in two directions whereby
it must make a complete stroke in either of
said directions before commencing the stroke
in the other direction.

3. In a slide-valve for pneumatic appara- |

tus the combination of a seat having inlet
and outlet ports, with an ander slide having

ports adapted to be pnt into registry with the

ports of said seat, a top slide having ports
adapted to be put into registry with the ports
of said under slide and therethrough with the
ports of said seat, a spring for mainfaining
the two slides and seatin operative relation

with each other, abutments on said under |

slide for carrying the same with the top slide
during part of its movement in both direc-
tions, spring-catches coodperating with said
abutments to hold the under slide duaring

- part of the movement of the top slide in both
directions, means for releasing said catches,:

and meaus for moving the top slide with ref-
erence to the seat in two directions.

4. In a slide-valve for pneumatic appara-
tus, the combination of a seat with two su-
pemmposed slides the said seat and slides
having ports those of the under of said slides
being adapted to be putinto registry both with
those of the top slide and the seat, means for
moving the top slide in two directions with

]

in each direction, a.nd means for locking the
top slide against a return movement until its

¢

movement in either direction has been com-

pleted.
5. In a slide-valve for pneumatw appara-

-tus, the ecombination of a seat with two sn-

perimmposed slides the said seat and slides
having ports those of the under of said slides
being adapted to be put into registry both
with those of the top slide and the seat, means
for moving the top slide in two directions
with reference to the seat and for carrying
with it the under slide during part of its
movement in each direction, means for auto-
matically loecking the top slide in the course
of its stroke in edch direction, and means for
automatically unlocking said top slide so that
its stroke may be completed.

6. In 4 slide-valve for pneumatic a,ppd,m-

tus, the combination of a seat with two su-
perimposed slides the said seat and slides

having ports those of the under of said slides
being adapted to be put into registry both

handle for moving the top slide in two direc-
tions with reference to the seat, two quad-
rants rigidly connected with said handle each
having locking-cams therein, locking-rollers
one adapted to codperate with the locking-
surfaces of each of said eams, two pipes con-
necting two of the outlet-ports of the seat of

said valve with the pipes of the pneumatic

apparatus and with said locking-rollers so as
to loeck and unlock said handle at certain po-
sitions of the slides of said valve and of the
parts of the pneumatic apparatus, and means
for carrying the under slide with the top
slide durmg part of its mov ement in each di-
rection.

7. In pneumatle appamtns the eombmatmn
of the piping and mechanism situate at or
near the part to be moved by the apparatus
with a slide-valve situate at the operator’s
station said slide-valve having a seat and two
superimposed slides the seat and slides hav-
ing ports those of .the nnder of said slides be-
ing adapted to be put into registry both with
the ports of the top slide and the seat the top
slide being adapted to be moved in two di-
rections with reference to the seat and tocarry
the under slide with it during.part of its
movement in each direction, locking and un-

locking devices for said top slide and two

pipes connecting the piping at or near said
part to be moved with two of the ports of the
seat of said valve at the station and wmh sald
locking and unlocking devices.

8. In pneumatic apparatus the com blmttlon
of the piping and mechanism situate at or
near the part to be moved by the appmratus,

with a slide-valve situate at the operator’s
station, said slide-valve having a seat and

two superimposed slides, the seat and slides

having ports, those of the under of said slides

being adapted to be put into regisiry both

reference to the seat and for carrying with it | with the ports of the top slide and the seat,
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two directions with reference to the seat and
to carry the under slide with it during part
of its movement in each direction, and two
pipes connecting the piping at or near said

~ part to be moved with two of the ports of the
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the combination of a slide valve

seat of said valve at the station.

9. Inpneumaticapparatus the combination
of the piping and mechanism situate at or
near the part to be moved by the apparatus
with two slide-valves—one connected with
said piping and mechanism at or near the
part to be moved and the other situate at the
operator’s station—each of said slide-valves
having a seat-and two superimposed slides,
the seat and slides having ports, those of the
under of said slides beiug adapted to be put
into registry both with the ports of the top
slide and the seat, ithe top slide being adapted
to be moved in two directions with reference
to the seat and to carry the under slide with

it during part of its movement in each direc-

tion, and two pipes connecting the piping at
or near said part to be moved with two of the
ports of the seat of said valve at the station.

10. In pneamatic apparatus for switches,
at the oper-
ator’s station said slide-valve having a seat
and two superimposed slides the seat and

slides having ports those of the under of said

slides being adapted to be put into registry
both with the ports of the top slide and the
seat the top slide being adapted to be moved
in two directions with reference to the seat
and to carry the under slide with it -during
part of its movement in each direction with
locking and unlocking devices for said top
slide, a second of said slide-valves at or near
the switch, a cylinder and piston adapted to
operate the top slide of said second slide-

valve, a eylinder and piston for operating the |

switch-points, two similar diaphragm-oper-
ated valves at or near the switeh whose ports
are adapted tosupply air under pressure from
the first-mentioned slide-valve to said lock-
ing and unlocking devices or to said first-
mentioned cylinder, pipes adapted to suit-
ably connect the parts at the switch and two
pipes leading therefrom to the slide-valve at
the station and the said locking and unlock-
nﬂr devlees

In a pneumatic apparatus for switches
h{wmgat or near the switeh a motion-plate, a
valvecomprisingaseat and two superimposed
slides, and means for operating the top slide
of said valve and for locking theswitch-points
consisting of the combination of a cylinder

and piston with means for introducing air

under pressure to each side of said piston, a
rod operatively connected with said piston
and said top slide, & groove 1n the motion-
plate having a recess at each end thereof, a
roller adapted to ride in said groove as the
motion-plate is moved and to be inserted in
sald recesses, and arod operatively connected
with said roller and said piston.

ad"zi,pted to be moved 1n |

Pl el il
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12. Ina valve forpneumati¢ apparatus, the
combination of a suitable casing with a cham-
ber therein, three ports vertlcally arranged
with reference to each other adapted the top
port to lead air under pressure to sala cham-
ber the middle port to lead air under pressure
both to said chamber and away from it and

70

the bottom port to lead air under pressure

away from said chamber, two vertically-op-

posing valve-seats in said chamber in the
course of communication therethrough be-
tween said top port and said middle port two
valve-heads one cooperating with each of said
seats, a spring adapted to hold normally said
heads upon their respective seats but to be
overcome by air under pressure from said top
port, a valve-stem borne by the lower of said

- valve-heads, a third valve-seat in said cham-

ber, a third valve-head codperating with said
last-mentioned seat to close communication
between said middle port and said bottom
port and loosely bearing said valve-stem, a
bar loosely bearing said last-mentioned head,
and a diaphragm bearing said bar and adapt-
ed to be raised by air under pressure beneath
the same. :

13. Inavalve forpneumaticapparatus, the
combination of a suitable casing with a cham-
ber therein, three ports Veltltcﬂl}" arranged
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with reference to each other adapted the -_

top port to lead air under pressure to said
chamber the middle port to lead air under

pressure both to said chamber and away from

it and the bottom port to lead air under pres-
sure away from said chamber, two vertically-
opposing valve-seats in said chamber in the
course of communication therethrough be-

| tween said top port and said middle port, two

valve-heads one codperating with each of said
seats, a spring adapted to hold normally said

heads upon their respective seats but to be
overcome by air under pressure from said top

| port, a valve-stem borne by the lower of said

valve-heads, a third valve-seat in said cham-
ber, a third valve-head codperating with said

' last-mentioned seat to close communication
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between said middle port and sald bottom -

port and loosely bearing said valve-stem, a
diaphragm bearing a rod and adapted to be
raised by air under pressure beneath the
same, a fourth valve-head loosely borne by
said rod and loosely bearing said third-named
alve-head, a fourth valve-seat ccoperating
with said fourth - named valve-head and
therewith adapted tocontrol communication
through said echamber between said poris and

' the top of said diaphragm, and an opening

in sald casing 1mmedmtely above said dia-

phragm.

In witness whereof I hereunto aflix my
name, in the presence of two witnesses, this
12th day of April, 1902. |

LAWRENCE GRIIFFITIL.

\Vltnesqes

IT. V. N. PIIILIP
J. L. ]..JOUDRI‘A.U
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