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1 o all whom it may COncern.

- Be 1t. known that I, Oscar A' Ross, a citi-

zen of the United btates, and a re51dent of
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1t W hen the signal is in a d‘mger position.
25

the city of Rochester. in the county of Mon-.

roe. and Qtate of New York, have invented

‘a_certain new and useful Autom‘ltlc Trip-

Valve, of. wluch the followmg 1S a speclﬁcc -
tion. o |
’\[v 111\"ent1011 1'elates to quves Wlllch are

adapted to be. automatically tii pped such
as ave used on railroad trains or engines for
causing the train or engine to stop by vent-

g the. train line-if the driver thereof at-
tem pts to pass a fixed 31gna1 in the dano*el

p OSIthIl

The primary ob]ect of the mventlon s
to so construct an automatic trip-valve that.

the driver of the vehicle 'on which it is

located will be absolutehf incapable of pro--

ceedmg with his vehicle in a forward direc-

“tion unless the trip arm of the automatic

valve is in & position to be struck by the
means placed along the road to contact with

production of a device of the automatic tri

the trip arm will be depressed once only,
when the vehicle on which it is placed trav-

els in ‘a hackward direction, and which will

“not, when so depressed actuate the brakes to

35

40

45

50"

stoa the vehicle, but which will when once
depressed remain.depressed until the driver
“stops and attempts to go forward whereupon
the trip arm will 1mmedlafely go to a veltl- .-

cal -or-operative position.

when actuated by the means ]:)heed along

-the track to contact with the trip arm When, ,.'
the driver attempts to pass a. signal at dan-
ger, will reduce the train lme pressure of
the air brake system on the tram a certain

pr edetermined amount.

of an inexpensive and substantially con-

structed valve of the fmtomatlc trlp mlve-

tvpe.

pointed. ottt in‘the appended claims.
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'AUTOMATIC TRIP-VALVE S

Spec1ﬁcat10n of Letfers Pa,tent

‘note corr espondln

| -plete dence looking

with g emt*‘lble p]:'e]ectlon

desired point on the r()ad when a “driver

Another object; of .the invention is the'j attempts to pass a signal in’ the" danger po?

production of an automatic trip valve, which

- A still further eb]ect is the preduetmn_'

Other ob]ecte and advantagee wﬂl appeer-
in ithe follow ity specification and- the novel -
featured “of* the device. will be- particularly..

.'“':"-‘.--' G I._ Lo
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tlone constructlons and a;tmpgemen s he}.equ
1in described and claimed. - i
~ In describing the mventlon m, detml ref .
erence 1s had to the acCOMpPANYing . drmw:
ings, wherein like reference,characters. de. _-._.'

parts. thrmw‘ha the seys
- eral views, and in Wthh S

1|J i ‘:u -l '.'-"'.I' .

gt et

Figure 1 is a front elemtlon efuthe cm;m
at the trip lever side:

I.- . *-:- ..\.
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Fig. 2 15 a 10110*1tud1nal vertical section on

the plane md1c‘1ted by the line 2—2, Ig..3,
looking in the direction of the arrows;: ' Ki g

. 31s a lono*ltudm‘ll horizontal :section: on the!
plane indicated by the line §—3 Fig. 2, 1lo6k-

Ing in the dlrectlon of the ATTOMS,: tvith some

| pfuts unsectioned so as to’ more. clearly shoxv:

the construction. Ij 1o, 4 1s.asrear: elemtmn

1, ywhich the trip arm is shiowi. broken iaway:

and the rear cr ank case cover:isishown: ye-
moved. TFig. 5 15 a . longitudinal- vertigal
section of the cylinder on the plane indi-

cated by the line 5—-5 I‘lg 8-looking in. the
direction of the arrow. Fi 1o Grisva view! of

- the outer face of the rotary slide: vilve.in
A further ob]ect of the invgntion is the

the position it assumes if the trlp arm ‘has

ip been depreseed upon stmkmc" ami lobstacle
valve type which will bé so constructed that

when the train or car is travehnﬂ* forwqrd‘
Fig. 7 1s a view of the outer frce. lof: the

~rotary slide valve in the pOSItlon its takis;

when rotated by the trip: ari 1t depressed

by striking an obstacle as 1t trm"els 1‘ef11-
ward, - |

Construction.—1 is a trip arm que of a
very strong but lw‘ht metal W }’hch eonﬁ“wte

2y placed at” me

sition. If the car fOJ whieh' the au?orrmﬂc

trip valve is applied, is moving forward, at
the time the trip arm 1 confa%ts the mem

ber 2, the trip arm 1 will'"be. depressed “in

. 'the dlrectlon indicated by the arréw u, Fie:

1; if the car is moving 1"eaer11‘dly the trlp

Carm 1 will be depressed in the du*eetmn In-

dicated by arrow &; Fig. 1.° The trip arin’1
is rigidly conneeted” bv meﬁn’edhof{e b"Tiui
cated end and a bolt 3 qnd nnt; —‘E Wlth
square shaft 5, v hich carries. bushl'ige 6”

t‘l}

7. said buehlnas being (11"{3111&1 N Cross SGG-

tion and forming a means “for’'s ppoﬁm

the shaft in p051t10n.. as, they ﬁt sm]gly one

..... ..HI;"

- ina hole 8in a casting 9 folmm the majn
The mventwn conmste m the combme--

] ,r[li'

bomr of the ‘automatic’ trlp i"alve], and the

_—
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10

same distance.from the center of the square
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~other fitting sm;gly: in a hole 10 in- a ¢0§'ei'
11, which cover is bolfed to the main casting

9 by means of the bolts 12, 13, 14 and 15,

thereby forming an inclosed crank case space
16. On the shaft 5-and in the space 16 two
disks 17 and 18 are placed each bearing a
hub 19 and"20 respectively 'so” as to space

them apart, and any suitable means may be

employed to prevent them from moving lon-

gitudinally of the shaft. The disks 17 and

-~ 18 bear circular projections 21 and 22 re-

spectively near their periphéry and 1n a
straight line one with the other and at the

shaft 5. Through the projections 21 and 22
a hole is made in which is pinned a crank

shaft 23 by means of the pins 24 and 25.

The crank shaft passes through the end of
a connecting rod 26, the other end of which
bears a wrist pin 27 which fits into holes
bored into the sides of the interior of a hol-
low piston 28 as shown in Fig.:3. )

- The piston 28 reciprocates in the cylinder
29 which 1s bolted to the main casting 9 by

means of the bolts 30 and 31 and two similar
bolts on the other side of the device not
shown in Fig. 1, there being a gasket 33 be-

tween the two members.  The piston 28 has
~a hole 84 therethrough leading from the
surface of contact of the piston and cylinder
to the crank case space 16, and the cylinder
29 has a cored passage 35 in one side which

- ccnnects at one end to a sumilar cored pas-

3D

end of the

sage 36 in the side of the main casting 9 and

at the other end to the space between the
piston 28 and the inside of the
head of the cylinder-29, the

- venting anyv leakage of air from the joint be-

40
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tween the cylinder 29 and.the main cast-
ing 9. -

37 designates an oil well at the top of the
cylinder which conneects with an oil groove
38 which conveys.oil to lubricate the piston

28, and 39 designates an exhaust opening

connecting the interior of the cylinder 29

to atmosphere, which may if thought desir-

able have a plug 40 screwed into 1t as shown

‘in Fig. 4, through which any desired size

hole may be drilled thus regulating the max-
imum rate of exhaust from the interior of
the cvlinder 29. - |

At points approximately just above and
just below the projections 21 and 22 on the

disks are formed knife.edge bearing mem-
5 bers, those on disk 18 being designated by

41 and 42, the top onge on disk 17 being desig-
nated by 43 while the bottom one corre-
sponding to 41 on disk 18 is not shown.

These knife edge bearing members on the
different disks are in line with each other s

shown in Fig. 8 and bear against spring
pressed reciprocating rods 60 and 61 having
forked ends as shown in Fig. 2 and which
are .rectangular in cross section as far back
from the forked ends as the stop shoulders

gasket 33 pre-

1,167,316

43 and 44.. The re'cipﬁroéatinig- rods 60 and 61
“extend into a spring case 47 which is bolted

to the main casting 9 by means of the boits
48 and 49 and two similar bolts on the other
side not shown in Fig. 1, but shown in Fig. 4.

70

"The spring case 47 carries, at its end re- -
mote from the main casting, the projections .

50 and 51 through which -holes are bored

and in which are formed screw threads.

Screwed into the projections are the adjust-
‘ing screws 52 and 53 held in adjusted posi-

tion by the lock nuts 54 amd 55 respectively.
The ends of the adjusting screws are round-
ed' and project through -the wall of the

spring case 47 and into a countersunk de-
. 'pression in the head of stop tubes 56 and 57.
“The projecting- cylindrical ends 58 and 59
- of the reciprocating rods.60 and 61 fit shida-

bly into the stop tubes 57 and 56, the stop

" tubes and reciprocating rods being separated

as far as the stop 43 -and 44 bearing against

‘the wall 65 will permit by the action of the

expansion springs 62 and 63. The recipro-
cating rods 60 and 61 are prevented from
turning about their longitudinal axes by
reason of the fact that the rectangular

shaped ends pass through rectangular holes
- 64 1n the end wall 65 of the spring case 47.

The square shaft 5 has as shown in Fig. 3
a rotary slide valve 66 slipped over one end,
the valve having ‘a square hole therein by
reason’ of which this may be done and by

reason of which the rotary slide valve oscil-
lates with ‘the trip arm. The rotary slide

valve 66 seats upon a valve seat formed In

" the main casting at 67 through which the

seat extends the ports 68 and 69 shown 1n
Fig. 4, these ports connecting with the cored

out chamber 36 leading to the cylinder 29.
In the slide valve are three ports, 70, 71 and

79 which under different conditions coin-

~ cide with the ports 68 and 69 in the valve

seat and supply air to the eylinder 29 back
of the piston 28. The air to the ports 70,

71 and 72 is supplied from the train pipe

of the air brake system by means of a con-
nection to the screw threaded opening 73

_in the cover 74 which is bolted to the side
of the main casting 9 bv means of the bolts

12, 13, 14 and 15 shown in Fig. 1, covering
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the. slide valve. and by means of the cavity

75 supplying air directly to the valve. The

cover also carries a spring 76 which presses -

the rotarv slide valve to its seat and prevents

leakage of air from the cavity .75 to the

passage 36.

120

The automatic ‘trip valve mayv be placed

either underneath the car or train so as to.

strike an obstacle on the roadbed. or 1t may
be placed on the top of a car or train so as
to strike  an overhead obstacle, TIn the de-
seription of the operation of the device
which follows it” will be assumed that the
automatic trip valve is located on the top of
the car. | AN

125
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Operation—I{ the trip arm- 1 strikes ob-

L5

stacle 2 when going forward, that is going -
11 the normal direction of traffic, the trip
arm will be depressed in the direction indi-
-cated by arrow a, Fig. 1. Such movement

will be communicated to the square shaft 5
and through it to the rotary slide valve 66

causing 1t to rotate in the direction indi-

cated by the arrow ¢ in Fig. 4, and causing
1t to assume the position shown in Fig. 6

~With the port 70 lapping the port 69 and
with the port 72 lapping the port 68, thus
allowing air under compression from the

train pipe connected at 73 to pass into the
passage 36 and so back of the piston in cyl-

- inder 29,'which of course causes an outward

20

25

39

40 |
~ the port by: piston 28, to such an extent as
to. reduce the normal train pipe pressure:
about 85 pounds although it may be so ad-
. Justed as to reduce it any amount at which

45 pressure the piston 28 will just fail to open

“movement of piston 28 in cylinder 29. An
outward 'movement of piston 28 communi- _ t por
cated to wrist pin 27, connecting rod 26 and ing thé recharging of the train line.

11 the car carrying the trip valve is trav-

crank pin 23 causes a rotary movement of

~ the disks 17 and 18 in the direction of the
- arrow d, Fig. 2, thus causing a .further
rotation of the shaft 5 and the valve 66 in

the same direction as before and so causing
the ports in the rotary slide valve to extend

farther  over. the ports in the slide valve

seat, and thus causing an accumulative result
which 1s resisted at all stages by the resist-
ance of the spring 63 pressing against the

reciprocating rod 61 and throug}l_ it tending

to hold the knife edge bearing in their ini-

tial position, and through the disks 17 and
18 and the shaft 5 tending to hold the rotary
~shide valve in. initial position S0 that air

cannot get to the cylinder29. =~
The resistance of. the spring 68 is so ad-
Justed however in the preferred embodiment

‘that the two forces will balance after air
has been allowed to exhaust from opening

4

39 in the cylinder, due to the lapping of

~ the exhaust port 89 and the trip arm will

00
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be depressed at an angle of about 60 de-

grees to.the vertical and so be out of oper-
ative position. The time needed to effect
this balance is regulated by the size of the
exhaust opering 39, which may be varied

in the manner previously described to there-

by regulate the action of the brakes.
Ag after the trip arm. has been depressed

1t will remain depressed in‘an moperative
position some means must-be used to restore -

1t to operative position before the driver

sgain. starts forward. In order to accom-
plishi this result the. device is so balanced
that a  still ~further manual -reduction,.
- through the ordinary engineer’s valve-of the
‘brake system, of a few pounds. will eause
the leakage: chinnel 84 in the piston to lap
the end of thé wall 77 of the passage 35
and -so allow the air to exhaust from said

7/ in Fig. 2.

passage 1nto the erank cavity 16 and around
the belt openings to atmosphere thus allow-
Ing the piston to return to normal position
and the .rotary slide valve to also return to
normal posttion cutting off communication
between the train pipe and the cylinder 29
whereupon the trip arm also returns to nor-

mal operative position ready to be again

struck and operated. | | } _
It i1s further observed that it would be im-

possible for the driver .to attempt to re-
charge the air brake system with any suc-
cess without first returning the trip valve to
normal position for any attempt to. do so

would only tend to force the piston out of

0

79

380

the cylinder still farther and increase the
size of the available exhaust to atmosphere

through the exhaust port 39, thus prevent-

eling rearwardly or against the direction of
traflie; then all track trips corresponding to
the obstacle 2 would be in any modern sig-
nal systém employing track circuits in an
operative position and thus by contacting

~with the trip arm cause it to be depressed,

but as it is not desired to cause the setting
of the brakes under such conditions the de-

vice herein illustrated is so designed that

contact with a track obstacle when running

against traffic will depress the trip arm 1

in a direction the reverse of that in which

1t would be depressed if the car or vehicle

were moving with trafic. Thus, if the car
was traveling against traffic and the trip
arm contacted with a track obstacle the trip
arm would be depressed in the direction in-
dicated by arrow % in Fig. 1, and through

the shaft 5, the rotary slide valve would be’

rotated 1n the direction indicated by the
arrow. e in- Fig. 4, causing port 71 to lap
port 68 and port 72 to lap port 69. As’in
the case When the car was traveling . with
traflic the piston 28 is forced outwardly, but
the disks 17.and 18 now revolve in the direc-

~tion indicated by arrow f in Fig. 2 for the
preliminary movement of the disks 17 and

18 caused by the trip arm being depressed
1n the direction of the arrow 2 in Fi o. 1 has
caused the: erank pin 23 to be raised above

86

90

95
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110

115

the center line jbining the center of the shaft

5 and the center of the wrist pin 27, so that
the Olltﬂfql*d*:'n‘;g)j"_en’lent of piston 28 m cvi-
inder 29 causes. a further rotation of - disks

17 and 18 in the dirvection indicated by arrow *
The rotative movement of the

disks 1s now resisted by spring 62 which is

made so much stronger than spring 63, that
~combined, with the fact that the crank pin
23 starts fhyem, a normal position about 10

degrees:-Uedoat the horizontal center of shaft

Bscthe piston 28 .does not move outwardly in

the evlinder 29: gufligiently; to nneover the
exhaust port- 89, soqthatiwiwhen a bala nee is
attained between air pressure, and spring

120

380
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action no exhaust from the train pipe takes

place, but the trip arm remains depressed so
that it will not contact. with any obstacle

it passes except the first if the car 1s travel-

*

ing against traflic, S
In order to bring the train to a stop when

traveling against traffic the driver must op-
erate the engineer’s valve causing a-reduc-

tion in train pipe pressure, but by so doing
he restores the trip arm to operative, posi-

tion by the same act, because -any reduction

in the train line causes a corresponding re-

‘duction in the air pressure back of piston 28

and allows the spring 62 to force the piston

back to such a point that the leakage port
34 in the piston laps the end wall of the
‘passage 35 and so allows' all: air to escape.
from behind the piston and the trip arm to

return to normal position closing the ports

in the rotary valve seat. It has 'been found

~ in ‘practice that a.very slight reduction, suf-

25

30

fices to accomplish the desired result when
the spring 62 has been properly adjusted.

It is to be further observed that crank pin-
23 in the normal position 1s always the same
. distance below the horizontal center line of
‘shaft 5 for the reciprocating rods 60 and 61

have the rectangular portion of a certain
definite length and they extend into crank
case 16 alwavs the same amount due to the

presence of the stops 43 and 44 and the fact

~ that spring 62 is stronger than spring 63.

80 .

40

45

60
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80
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‘As there is always a liability of an air
valve leaking provision has been made for
such a contingency in this device by caus-
ing leakage groove 34 to lap the end wall
of the passage 35, thus allowing the air
entering the passage due to a gradual leak
in valve 66 to pass to atmosphere and not
oradually build up behind the piston and
finally cause the trip arm to be depressed.

T wish it to be understood that 1 do not
desire to be limited to the exact details of
construction shown and described, for obvi-
ous modifications will oeccur to. a person
skkilled in the art. -

Having particularly described the ‘con-
struction of one embodiment of my inven-
tion and explained the.operation and prin-

ciple thereof, what I claim as new and de-

sire to protect by Letters Patent 1s:—
1. In an automatic valve, in combination,
2 source of compressed air, a member to be

moved and means directly controlled by

snid member to hold the said member in the
moved position by the action of the'com-
pressed air. |

2. Tn an automatic valve, in combination,

a source of compressed air, a member to be.

moved. a valve connected to said member
anil moved by the movement of said member

a1 means directly controlled by the move- sure 1ir train © sa :
“mined reduction is made, without restorin

went of said valve to hold the said member
i the moved position by the action of the
compressed air. A

% o 1,167,316

3. In an automatic valve, in combination

‘a member to beimoved, means acting me-

chanically on said” member to move said
member to its moved position, a valve con-
nected to said member and moved by the
movement of said member, a.receiver for

compressed air in communication with said
valve, a cylinder, & cavity connecting the
- valve and the eylinder, a piston in the cyl-
inder connected to the said member, for

holding the said member in its moved. posi-

‘tion through the action of the compressed

air.

70

75

4. In an automatic valve, in combination

a member to be moted, a cavity connected
with a train line of an air brake system, the
air-pressure in said. cavity controlling the
position of said member, and means for ex-

“hausting air from said train line through

said cavity by the movement of said member.

5. In an automatic valve, in combination
a member to be moved, a cavity connected
with a train line of an air brake system, the

air-pressure in said cavity controlling the

position of said member, and means con-

trolled by the movement of said member for

opening an exhaust to effect a predeter-
mined reduction of pressure in said train
line. | |

with a train line of an air brake system, the
air-pressure in said cavity controlling the
position of said member, and means for
making a predetermined reduction of pres-
sure in said train line when the said -mem-
ber is moved, and means for restoring said
movable member to initial position upen a
further reduction of pressure in said train
hne. ' - . _

7. In an automatic valve, in combination a
member to be moved, a cavity connected with

a train line of an air brake system, the air-
‘pressure in said cavity controlling the posi-

tion of said member, and means for making
a predetermined reduction of pressure 1n

' ol : | .1 | -- : * * o o
6. In an automatic valve, in combination
a member to be moted, a cavity connected

80
85 . -
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100
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said train line when the said member 1s

moved and means for restoring said movable

‘member to initial position upon a further

manual reduction” of- pressure in said train
line.” S .

8. In an automatie valve, in combination a
member to be moved, a cavity connected with

a train line of an air brake system, the air-

‘pressure in said cavity controlling the posi-

tion of said member, and means controlled
by the movement of said member for open-

ing an exhaust to effect a predetermined re-

duction of pressure in said train line when
the said member is moved and for prevent-

ing an increasé above a predetermined pres-

sure in said train line after said predeter-

said member to initial position. :

115
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9. In an automatic valve In combination a 13¢

Ll
-




M et . UL her end ’Gf ‘E;he 'EG'
- connecting’ rod, a piston connected to the
| e WI‘%St_1'_pIH','; a ECF in

| dér in which vhe piston
. o 0L reciprocates, an exhaust port in the cylinder,,

- for exhausting air from ‘a leakage channel in the piston, reciprocat-
sald train' line ~when “the sald member ig ing spring pressed rods béaring against the a5
goved in one said direction and means to sald bearings on the disks, a cavity con-..

-;prevent exhaust of ajp rom said train line nected to the train line of an air hrake Sys-
© “when saj member is moved in ‘the other tem, a rotary valve having ports commumn;
10 sald direction., - o .- cating with the cavity,
10. In an automatic valve in combination
a member adapte '

y the said rota
| _ dapted to be n
- ¥wo direction

rotary valve oscill
- said valve.

8, & cavity

ates, ports in the 40
seat, a passage connecting " the
O a traln _ports in the valve seat with the head of the
-line of an air brake System, the air-pressure said cylinder, mea.ns-’gfor_adjusting the pres-
15 1n said -cavi Y controlling the position of sure on the spring pressed reciprocating &
- said member, means fop exhausting air from rods, means for locking the adjusting means 45
_ said train. line when the said member is in adjusted position all arranged substan-
~ moved'in one irectidn*-a__dnd for thereby held- tially a
Ing'said member in the move: I '

whereas 5q
hen ved in the other direc-
' I tion it is held su stantially in the moved po-
11, In;an a atic valve, in combination, sition but air is not e
°5 a shaft, bearings for the shaft, disks on th In line.
- shaft, a crank Pin ¢

10t exhausted from the said
the train line.. - T
* onnected to the disks
‘below the horizonta)] center of said shaft,
bearinigs connected to the disks, a connecting .

_ . Hexrferia Voseuren,
- rod connected at one end to-the crank shaft, | 3
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