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UNITED STATES

Patented December 27 1904.

PATENT OFFICE

WILLIAM B POTTER OF SCHENECTADY NEW YORK, ASSIGNOR TO GrDN- .
ERAL ELECTRI(/ COMPANY A CORPORATI ON OF NEW YORK

MOTORMAN’S AUTOMATIC LAP-VALVE.

SPECIFIGATION formmg part of Letters Pa.tent No. 778,267, dated December 27, 1904
| | | Appllcetlon ﬁled June 6,-1903; Serlel Nc 160 293, '

To all whm}e 27 woo&y concern:

‘Be it known that I, WiLLiam B. POTTER a

cltlzen of the United States residing at Schen-

- ectedy, county of Schenectady, State of New

5 York, have invented certain new and useful

Improvements 1n Motormen’s Automatic Lap-

Valves, of which the follow1n0' 1S a spemﬁca-
fion.

- My invention reletee to Velves employed by

- 10 motormen or engineers to control the appli-
cation of bmkes in automatic air-brake sys-’

tems—that is, systems in which the brakes are

epplled by reducing the pressure in the train-

pipe and released by increasing said pressure;

- 15 and it relates more particularly to that class

known as ‘‘automatic lap-valves,” in which a
- definite movement of the controlling - handle
- causes a definite reduction in train-pipe pres-

- sure by connecting the train-pipe to atmos-.
20 phere and maintaining such connection until-
the fall of pressurein ‘the train-pipe antomat-
ically causes the valve to move to lap position, _

thereby cutting off the exhaust connection.

One object of my invention is to provide a

2 5 valve of this class which shall possess the ad-

- vantages both of that type of regulatin o-valve.

In Wthh the train-pipe may “be connected
‘through large ports directly to the main res-
ervoir or to atmOSphere, so that a quick re-
30 lease or application of the brakes may be ob-
tained, and of that type an example of which
18 shown in the patent to Weetlncrhonse No.

999,803, granted December 23, 187 9, In which

- a crradneted and predetermlned epphcetlon of
35 the brakes may be had through the automatic

operation of the valve mechanlsm and without

the exercise of especial care and skill on the
part of the operator.
Another object is to prowde a valve Wthh

40 shall be simple in operation and compact in.

structure.

- L obtainthese objects hy the mechemem 1llus-
trated in the accompanying drawings and set
~ forth in the following description.

45 Referrlnw to the accompanying dranU'S,

Figure 1 1s a central section of a valve con-
structed according to my invention. Fig. 2
1s a section of a portion of the valve-body,

taken at I‘lﬂ“ht an G'les to thet of Fw 1, toillus- .

| trate the passage leading to &tI‘HOSpheI‘e 50

Fig. 3 is a section similar to Fig. 1, showing

the rotary valve and regulating-screw revolved
‘ninety degrees from their position in KFig. 1.

Fig. 4 1s a section of portions of the rotary |

'_Va,lve and valve-body, taken on the line 4 4 of 55
Fig. 7, illustrating one of the valve-ports by

which connectlon 1s established between the
train-pipe and the chamber beneath the rotary
valve. Fig.'5 is a top view of the complete

valve Wlth the operating - handle removed 60

‘Figs. 6,7, 8,9, and 10 are diagrams illus--

trating various operative pOSlthIlS of the ro-

tary valve upon 1ts seat, and Hig. 11 1S a top"

view of the rotary V&IVB | |
~In the drawings, in which hke cheracters 65
refer to like parts, the valve-case comprises a
valve-body 1 and a bonnet 2, bolted together
by bolts -3 3 passing throucrh an 1nterposed“

oasket 4. Screwed into the lower end of the

valve- body are pipes R? A% and T% whichare 70 I

‘adapted to connect with main reservoir, at-

mosphere,and train-pipe, respectively. Lea,d-

ing from the pipes R, A® and T® are passages

R" A’, and T,

Wthh extend through the

'V&IVG body 1 and the bonnet 2 and termlnate 75
In ports R, A, and T in the rotary valve-seat.

The port T is provided at its outer edge with

a narrow radial extension 5. The bonnet 2 i IS |
also provided with passages ¢’ ¢°, leading to
the pipes G’ G*, which are adapted to connect 80
with the usual pressure-gage, and the body 1
has a threaded socket 6, through the agency

of which 1t may be secured to a suitable sup-
port. Bearing against the seat on the under
surface of the bonnet is the regulating-valve 85

7. Thisvalve is a rotary VELIVG prov1ded with

downwardly-projecting lugs 8 8 and an up-

wardly - projecting stem 9 which extends

through the bonnet and termmetee in"a suit-
ebly-sha,ped end for the reception of the han- go
dle H. An oil-passage 10 extends through

said stem fromi its upper end to the point of "

contact between said valveand its seat. The
valve 7 is provided with a number of ports
adapted to cooperate with the ports R AT of 95
the seat-valve. Of these there are two main
ports 11 12, suitably connected by a passage

13, Wthh serve to connect the train-pipe port
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T with either the main reservoir-port R or !

exhaust-port A, according to the position of
the valve. An elongated port 14, located ad-

jacent the periphery of the valve for certain

positions of said valve, is adapted to overlap
the extension 5 of the port T and connect said
port with the chamber C beneath the rotary
valve in the manner illustrated in Fig. 4. A
small port 15, similar in shape to the outlet
16 of the port 14, is adapted to overlap the
extension 5 when the rotary valve is in run-
ning position and connect said port with the
chamber C. A feed-port 17 communicates
with a central chamber 18 in the valve 7, sepa-
rated from the chamber C by a feed-valve 19,

whose seat 20 is screwed into the under side

of said valve 7, as shown, and is suitably ap-

ertured for the reception of said feed-valve,

which is grooved longitudinally, so that when
raised above its seat communication will be
had between the chambers 18 and C.

The lugs 8 on the lower side of the rotary
valve engage between lugs 21, extending up-
ward from the upper end of a regulating-
screw 22. which 1n general outline 1s cup-
shaped, with an opening 1n its bottom 23,
bounded by a sleeve 24, formed integral with
sald screw-bottom and extendlng both above
and below1t. The upper portion of the outer
surface of the regulating-serew 1s provided
with threads, which engage corresponding
threads on the inner surface of the valve-body.
and the lower portion is narrowed, so as to

form a shoulder just beneath the threaded

portion. A spiral spring S is located be-
tween this shoulder and a plate 25, resting on
on a bushing 26 in the lower end of the valve-
body. From the above it will be seen that

when the rotary valve 7 1s rotated the regu-

lating-screw is correspondingly moved either
to compress said spring S’ or allow it to ex-
pand. The main purpose of this spring is to

assist in the easy manipulation of the screw

by reducing the friction between the threads.

A piston 97 is fitted into the cylindrical
opening formed by the bushing 26, with its
stem 28 extending up through the sleeve 24
in the bottom 23 of the regulating-screw 22
Into proximity to the feed-valve 19. The up-
per end of the piston-stem 28 is threaded for
the reception of an adjusting-nut 29 and a
check-nut 30. Surrounding this stem and
abutting at one end against the adjusting-nut
99 and at the other against the bottom 23 of
the regulating-screw 22 is a spiral spring S.

The plston 07 is provided with a suitable pis-

ton-ring 31, which fits snugly against the
bushmcr 26. Thisring is firmly held in place
by a follower 32, serewed on the lower end ot
sald piston 27, which is bored out on itsunder
side, so as to form a chamber C’ when the fol-
lower 32 is in place.. The chamber C?®com-

munilcates at all times with the chamber C
through the passage 33 in the valve-stem.
The follower 32, which forms a seat for an
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exhaust-valve 34, 1s provided with an aper-
ture for the reception of said valve. This
valve 1s longitudinally grooved, so as to open
a passage between the chambers ¢ and (f
when 1t 1s moved from its seat, and it 1s also

provided with projections on 1ts upper sur-
face, so that it cannot close the passage 33 1f

driven against the piston 27. A closing-plug
35, screwed 1nto the bottom of the valve-hody,
forces the valve 34 open upon the downward
movement of the piston 27, and an upward
movement of the piston and its stem 28 forces
the feed-valve 19 from its seat. The cham-
ber C', formed by the plug 35 and the sides
of the valve-body, communicates, through the
passage 36, with the atmosphere-passage A’
and therefore containsair atatmospheric pres-
sure.

The chamber C, in which the spring S is
located, commmunicates, through the port 37,
with the chamber ', in which the spring &

18 located, and the latter chamber communi-

cates with the chamber C diloctly above the
piston 27 and below the plate 25 through the
passage 38, which 1s made by cutting the
opening 1n the plate 25 somewhat larger than
the external diameter of the sleeve 24. The
chamber C also communicates with the cham-
ber C° through the passage 33, as previously
pointed out. Thus these four chambers C,
C', C°, and °, which for certain positions of
the rotary valve are adapted to conneet with
train-pipe, arein constant communication, so
that any variation of air-pressure in one will
be immediately communicated to the others,
and when they are in connection with train-
pipe alr having a pressure above that of at-
mosphere will act on the upper side of the
piston 27 and, if unrestrained, force said pis-
ton to 1ts lowermost position, thereby open-
ing the exhaust-valve 34. This action, how-
ever, 1s opposed by the spring S, which tends
to force the piston-stem 28 upward against
the valve 19 to open it. It will be apparent
then that for certain train-pipe pressures the
spring S will balance said pressures, so as to
keep the piston and its stem in an intermedi-
ate position, and thereby the valves 19 and 34
both closed. Any shiftine of this position of
the piston and its stem by raising or lowering
the regulating-screw 22 will therefore vary the
amount of ftrain-pipe pressure necessary to
hold the partsin balanced position,so thatwhen
the screw i1slowered the valve 34 will be opened

to atmosphere and the train-pipe pressure re-

duced a definite amount, depending upon the
extent to which the regulating-screw 22 has
been moved, and when Traised the feed-valve
19 will be opened and the train-pipe pressure
correspondingly increased, in each case the
train-pipe pressure being varied until the bal-
anced condiftion 1s reached. The means for
moving the regulating-nut 22, as previously
indicated, 1s the rotary valve 7. Therefore
when said valve is operated not only are the
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- dle 1s adapted to engage.
~ handle H may be removed from the valve-.

. 7%8,267

relative positions of the miain ports varied,
but the effective pressure of the spring S is
also varied, and for each degree of angular
rotation there 15-a definite and correspondmcr
pressure variation. -In order to indicate to

the motorman the extent of the rotation of
‘the handle H, and thereby the positions of

the rotary mlve 7, the bonnet 2 is provided
with a suitably- notched flange 39, with which
the usual spring-pressed pa,wl 40-of the han-
In order that the

stem, said flange 39 is provided with a large

20

'11otch 41, throucrh which the projection 42 on.
“the under side of the handle 1s adapted to |
This notch is so located that the han-

l dle can only be removed when the valve is in-
- a certain position.
" ‘the one known as the °

pass.:

The position chosen is

- ‘are completely cut off. The purpose of the

26

other notches in the flange 39 will appear:

from the descrlptlon of the operamon herein-

after given. ~- -

" In the operation of the Valve assummcf tha,t |
the handle H has been put in pla,ce by pass--|

ing the projection 42 down through the notch

- 41, while the valve 7 is in lap position, as pre-

'VmuslV indicated, and that it is desired to

“start the train or car, the handle is
to the °

T35

irst moved

Air- will then continue to

- '-ﬂow to the train-pipe through the feed-valve,

40

— 55

G0

large passage.

sure which may exist.

ports R and T, respectively, thus connecting .
‘the tram-plpe to main reservoir through a
_ It should be noted thatin thls'

N 'p051t10n the valve-ports 14 and 15, which are

the only ports by which commumcatlon may

“be had between the train-pipe and the cham-
“ber below the mta,rV valve, do not register
- with the train-pipe port T or any portion of
~it.  In this movement of the handle to the
Trelease position the pawl 40 is brought into
‘engagement with the shoulder 43 on the flange
39 and at the same time the prOJectlon 42 on.
the handle H is brought into contact with the
- ‘projection 44 on the valve-bonnet 92, thus lim-

'1ting the movement of the handle and indicat-.
ing to the motorman that the release position

of the valve has been reached. In the run-

‘ning position of the valve 7, which is that
_111ustrated in Fig. 7, the train-pipe is connect-
ed to main- reservmr not through an unob- |

' ‘structed passage, as is the case when the valve

lap & posﬂalon which.
“is illustrated in Fig. 8 and isthe one in which

“none of the valve-ports register with the ports -
~in the valve-seat, and consequently the one
in which the train-pipe and main reservoir

| C°, and C° and thence through the ports 15'_ -
“When the pressurein

“release” position, and as soon as the .
alr-pressure In the train-pipe has risen suffi-
~ ciently to actuate the tr iple valves and release |

the brakes the handle is returned to
ning” position.

I'llIl" |

spring,

and -atmosphere.

sage including the feed-valve 19.

| is in the release position, but throucfh a pas- '

Referrmcr to Fig. 7. it will be seenﬁ that the |
valve-ports 17 a,nd 15 register with the ports

'R and the extension 5 of the port T, respec-
tively. The connection with the. port R sup-

plies air at main-reservoir pressure to the

_chamber 18 in the rotary.valve 7 above the

feed-valve 19, and the connection 15 supplies -
the chambers C, C, , and C°, which are be-.

“neath the rotary valve 7 and the feed-valve
This

19, with-air at train-pipe pressure. _
traln-pipe pressure in the chambers C, C'; C°,

5

and C’, acting on the upper side of the plston -

27, balances the pressure of the spring S so
‘as to keep both of the valves 19 and 34 closed.

If, however, for any reason, such as leakage

| .in the Syst_em, the train-pipe ‘pressure is re-

duced, the pressure of the spring S will over-

come that of the air and the piston-stem 28
will be moved against the valve 19 to open it,
| and thus admit air at an increased pressure

from the chamber 18 to the chambers C, (',

and T to the train-pipe.
the train-pipe has been sufficiently increased,

the piston 27 is forced down into the aforesaid
balanced position and the valve 19 is closed.

30

90

Thus while the Valve Tisheldintherunningpo-

sition the train-pipe pressureis automatlcally
maintained at the desired point.
the valve from the release to the running posi-
tion:the pawl 40 is brought into contact with

In movmcr

95

the shoulder 45 on the ﬂa'no'e 39, thusmdlca,t-

ing to the motorman When the running posi-
tion is reached. When itisdesired to make an

ordinary service application of the brakes,

the valve 7 1s moved from the "‘running?”

| position illustrated in Fig. 7 to-one of sev-
so as to make up any small dlﬁerence of pres- |
In the release posi-
tion of the valve 7, which is that indicated in .
- Fig. 6, its ports 11 and 12 register with the

eral positions in which the elongated port
14 in the valve 7 overlaps the extension 5 of
the train-pipe port T. ~This overlapping of

100 -

t05.

the ports 5 and 14 establishes a connection

between the train-pipe.and the chambers C,

C', % and C?, and, as prev:

reduces the effective pressure of the spring
S and allows air at train-pipe pressure which
occupies the chambers C, ¢, (%, and C®to
overbalance the etfective _pre'ssure. of said

SO as £ open the exhaust-valve 34 and estab-

iously pointed out' |
| When__the rotary V_a,lve 7 18 rotated in this di-
recvtion—that is, from left to right—the regu- -
lating-serew 22 is moved down.

ITO

This actmn L

LI5

and thereby force the piston 27 down

lish communiecation between said chambers -

pipe -pressure to fall a defi

namely, until it is. just sufficient to balance
‘the spring S. It is clear that if the valve be
‘moved from the running position toward the
left until the- eloncr'ated port 14 begins to
overlap the extensmn 5 of the train-pipe
port T there will be a different movement of
the regulating-nut 22 than if said valve be

This will allow the train- I
nite amount—

120

125
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4

ously explained.

moved to a position in which the elongated
port 14 is about to pass beyond the extension
5 and there will be a corresponding differ-
ence in the effective pressure of the spring S
in balancing the train-pipe pressure in the
chambers C, C', C°, and C°, the effective
pressure being greater in the former instance

than in the latter, so that in order to pro-.

duce a proper balance between said spring and

the train-pipe pressure there necessarily will

have to be a greater drop in train-pipe pres-
sure and consequent stronger application of

the brakes when the valve is moved to the

latter position. In moving the valve 7 from
the running position to that indicated by
the line 46 in Fige. 5, which 1s the position in
which the elongated port 14 first begins to
overlap the extension 5 and that shown in Fig.
9, the nut 22 1s lowered sufficiently to give the
necessary reduction in train-pipe pressure to
cause the triple valves in the system to oper-
ate to apply the brakes. In moving the han-
dle from the position designated by the line
46 in Fig. 5 toward the position indicated by
the line 47, which is the position in which the
elongated port 14 is just about to pass beyond
the extension 5, a graduated service of the
brakes 18 secured, because each degree of an-

gular movement of the handle causesa definite

lowering of the nut 22 and consequent definite
reduction of train-pipe pressure, as previ-
In making service applica-
tions 1t will be seen that the pawl 40 on the

handle rides on the smooth surface of the

flange 89. Ifitisdesired to apply the brakes
suddenly, as in the case of an emergency, the
handle H is thrown around to the extreme
right until the pawl 40 comes into engage-
ment with the shoulder 48 on the flange 39
and the projection 42 on the handle comes in
contact with the projection 49 on the bonnet
9. In this position the train-pipe port T and
the exhaust-port A register exactly with the
valve-ports 11 and 12, thus forming a wide
passage from the train-pipe to atmosphere.
This allows a rapid exhausting of the train-
pipe and consequent sudden application of the
brakes. 1f'it is desired to apply the brakes
with some considerable pressure, but not with
the pressure resulting from throwing the han-
dle to the extreme right, the handle may be
thrown until the pawl 40 slips over the shoul-
der 50 on the flange 39. This will provide a
direct connection between the train-pipe and
atmosphere, but through a somewhat nar-
rower passage than in the above case, because

‘the ports 11 and 12 ot .the valve 7 will only

slightly overlap the ports T and A in the valve-
seat. It 1s apparentthat the degree of emer-
oency application may be varied from the po-
sition in which the pawl 40 slips over the
shoulder 50 when the valve - ports slightly
overlap those of the valve-seat and the posi-
tion when the pawl 40 engages the shoulder

778,267

service or emergency application of the brakes
they are released by moving the handle H to
the release position and then returning it to

‘the running position in the manner previously

described.

I do not wish to be Iimited to the speeific
valve mechanism herein disclosed, but aim to
cover in the appended claims all modifications
and alterations which may fall within the
spirlt and scope of my invention.

What I claim asnew, and desire to secure by
Letters Patent of the United States, 1s—

1. In a regulating-valve for air-brake sys-
tems, the combination of a main valve adapt-
ed to control the application and release of
the brakes, a feed-valve, an exhaust- valve,
means codperating with air under train-pipe
pressure to operate said feed and exhaust
valves, and a port in said main valve for sup-
plying air under train-pipe pressure directly
from the train-pipe to said means.

2. In a regulating-valve for air-brake sys-
tems, the combination of a feed-valve, an ex-
haust-valve, means cooperating with air under
train-pipe pressure to operate said valves, and
a main valve constructed and arranged to sup-
ply alr under train-pipe pressure directly
from train-pipe to said means for certain po-
sitions of said main valve and to connect the
train-pipe directly to atmosphere and main
reservoir for other positions.

3. In a regulating-valve for air-brake sys-
tems, the combination of a feed-valve, an ex-
haust-valve, means codperating with air under
train-pipe pressure to operate sald valves, a
main valve constructed and arranged to sup-
ply air under train-pipe pressure dircectly
from train-pipe to said operating means, and
means operated 1n conjunction with said main
valve for adjusting sald operating means.

4. In a regulating-valve for air-brake sys-
tems, the combination of a feed-valve, an ex-
haust-valve, means cooperating with air under
train-pipe pressure to operate said valves, a
main valve constructed and arranged to sup-
ply air under train - pipe pressure dircetly
from train-pipe to said operating means for
certain positions of said valve and to connect
the train-pipe directly to atmosphere and main
reservolr for other positions, and means op-
erated 1n conjunction with the main valve for
adjusting said operating means.

5. In a regulating-valve for air-brake sys-
tems, the combination of a chambered valve-
body, a reciprocating member in said chamber
adapted to be moved in one direction by the
préssure of airinsald chamber, aspring adapt-
ed to move sald member in the opposite diree-
tion, a feed-valve operable by said memberin
i1ts movement 1n one direction, an cxhaust-
valve operable by said member in 1ts move-
ment in the opposite direction, and a main
valve constructed and arranged to connect
train-pipe directly to atmosphere for one po-

65 48 when sald ports exactly register. After a i sition of the valve, directly to main reservoir
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for another position and to said chamber for
still other positions. .

6. In a regulating-valve for air-brake sys-
tems, the combination of a chambered valve-
body, a reciprocating member in said chamber

~adapted to be moved in one direction by the

10

~ment in the opposite direction, a main valve |

‘pressure of air in sald chamber, aspring adapt-

ed to move said member in the opposite direc-
tion, a feed-valve operable by said member in
1ts movement in one direction, an exhaust-
valve operable by said member In its move-
constructed and arranged to connect train-
pipe directly to atmosphere for one position
of the valve, directly to main reservoir for

‘another position and to said chamber for still
other positions, and means operated in con-
~ Junction with said main valve for adjusting
. the tension of said spring. -

. tems, the combination of a chambered valve-

f

1. Inaregulating-valve for air-brake sys-

~ body, a main valve constructed and arranged

to admit air under pressure to said chamber
Tfor certain positions of said valve, a piston in

sald chamber adapted to be moved in one di-

rection by the pressure of air insaid chamber,

means for opposing said movement and mov-
ing said piston in the opposite direction, a

- teed-valve carried by said main valve and op-

S

erable by the movement of said piston in one_,'

direction, and an exhaust-valve carried by said
piston and operable by its movement in the

opposite direction.

8. In a regulating-valve for air-brake sys-
tems, the combination of a main valve adapted

30

35

to control the application and release of the

brakes, an exhaust-valve, means coéperating
with air under train-pipe pressure to operate
sald exhaust-valve, and a port in said main
valve for supplying air under train-pipe pres-
sure directly from said train-pipe to said

Imeans.

9. Ina _reglﬂa‘oing-mlve for alr-brake sys-
tems, the combination of a main valve adapted

to control the application and release Iof’.phe
brakes, an exhaust-valve, means cooperating

40

45

with air under train-pipe pressure to operate .

sald exhaust-valve, a port in said main valve
for supplying air under train-pipe pressure

directly from the train-pipe to said means, .
and means operated in conjunction with said

main valve for adjusting said operating means.

In witness whereof I have hereunto set m

hand this 26th day of May, A. D. 1903.
- WILLIAM'B. POTTER.

- Witnesses: |
~ Howarp C. Levrs,
- A, D. JaMEsoN.
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