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- No. '?68 586;

UNITED STATES

| Pa,tented August 30 1£04.

PATENT OFFICE

NIELS ANTON CHRISTENSEN, OF MILWAUKEE, WISCONSIN.

~TRIPLE VALVE.

SPECIFICATION fermlng pa,rt of Lettels Patent No. 768,586, dated .A.ugust 30, 1904
| | Appheetmn filed Auguet 8y 1902, Serial Ne 118 873, (No model.) |

To all whom it'ﬁu_zg/ CONCECFIL:
Be it known that I, N1ers Axton CHRISTEN-

SEN,a subject, of the Kmﬂ" of Denmark,residing
at Mllweul{ee in the COUntV of Milwaukee and

- State of VVlsconsm have invented certain new

and useful Improvements in Triple Valves, of
which the following is a Speelﬁeetlon refer-

~ ence being had to the accompanying dmwm oS,
- forming a part thereof.

e

This invention relates to triple valves et the
class shown and described in United States
Letters Patent No. 580,846, issued to me Aprl.
20, 1897, and in my epphcetlon for United
States Letters Patent Serial No. 55,842,
April 15, 1901.

The main objects of the present mventmn

are to provide for a more certain and accu--

- rate control of the admission of air from the
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auxiliary reservoir into the brake-cylinder in

order to permit of the admission in advance

"into the brake-cylinder of train-pipe air under .

lower pressure, whereby the brakes on all the
cars of a train may be promptly and simulta-

neously applied in emergencies with the great-

est available pressure and to accomplish the

foregoing ends with as few and simple work-
Ing parts as practicable.

Tt consists, essentially, in an : mxﬂla,ry Velve
which is opemted independently of the main
valve to admit air from the auxiliary reser-

voir to the brake- eyhnder independently of
the emergency- valve, which admits a large
lower pres-
sure from the train-pipe to the brake-cylinder

volume ot air in edvanee under

In making emergency applications of the

brakes, and in certain novel features in the

construction, arrangement, and combinations
of parts heremeiter pertlculerly described,
and pointed out in the claims.
In the accompanying drawings like char-
acters designate.the same parts in the Severa,l
igures. -
qure 1is a Vertlcel longitudinal section

~of a trlple valve embodylnfr the .invention.

Kig. 2 is a vertical cross-section thereof on
the line 22, Fig. 1. Fig. 3 is a horizontal lon-
oitudinal sectlon on the line 8 3, Fig. 1. Fig.

4 is a vertical cross-section on the line 4 4
Figs. 1 and 3; and Figs. 5, 6, and 7 are sec-

filed

tional views 51m11e1 to Fig. 1 of medlﬁcetlons
of the auxiliary valve. | -
@ 18 the valve-case, formed in its lerﬂ“ex end

50

with a cylindrical plStOH chamber 5 and be-

low said chamber with a drip-chamber ¢, hav-
ing a neck ¢ on one side for the attachment
of the train-pipe. A detachable cover ¢ is
bolted with a gasket 7 to the larger end of said

It 1s formed with a passage g, which opens

‘into the piston-chamber / and communicates

through a passage / in the valve-case with the
drip-chamber ¢. A bushing composed of ] in-

55

case and affords access to the piston-chamber.

60

ner and outer parts or eylmders 7 and jis

itted into a longitudinal opening in the valve-

case and extends from the smaller end of said 65

case, which is attached to the auxiliary reser-

voir and brake-cylinder in the usual way, into

the piston-chamber 5. Passages % and / lead

‘through the smaller end of the valve-case, the
rstfrom the piston-chamber 4 tothe aux 111ery |

i

reservoirand the second from the opening in

which the cylinderzisfitted to the brake-cylin-
der.

sages m m and n %, which terminate at their

| endstoward the piston-chamber 4 in concentric
“annular portsoand». The passages 7 m open
[aterally at their opposite ends into passages

¢ ¢, formed in the valve-case @, as shown in
Figs. 3and 4. The passages ¢ ¢ communicate
threuﬂh a port controlled by a check-valve »,
as shown in Figs. 1 and 4, with the drip- cham-
ber ¢, to whlch the train-pipe is attached. The
passages n 7 communicate, asshownin Fig. 1

at their ends opposite the port » with an an-

nular enlargement of the passage [, leading

to the brake- evlmder As shown in Fig. 1

the inner part z of the bushing is _’rermed n
the under side with ports 8y ¢, and %. The
port s opens into an annular recess #, which is
irormed in the valve-case ¢ around the smaller

part z of the bushing and communicates, as

shown in Figs. 8 and 4 4, through a leterel pas-
sage 1w with the atmosphere

2z is the main valve, which controls commu-

Between the inner and outer partszand
7 of said bushing are formed longitudinal pas-

70
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IllC&thIl between the brake-cylinder and the

atmosphere and between the- auxiliary reser--

voir and the brake-cylinder for releasing and
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applying the brakes in ordinary service ap-
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- The main piston 7 is preferably formed
plications. It is approximately D-shaped in | with an annular rim 15, which prevents its
cross-section, as shown in Figs. 2 and 4, and | outward movement by the emergency-piston
1s loosely fitted in the inner part 7 of the bush- | 1 bevond service position, and the emergency-

5 mg, the bore of which is correspondingly | piston 1 is formed near its inner and outer 70
shaped. A Jongitudinal passage v, opening | margins with annular ribs 16 and 17, which,
at one end through the inner end of said valve, | with the rim 15 on the main piston and gas-
opens at its opposite end through the face of | ket #, serve when both pistons are moved to
the valve, so as to register with the port « | the extreme right, as shown in Fig. 3, for
1o when sald valve ismoved to the extreme right, emergency applications of the brakes to pre- 7¢
as shown in Fig. 1, for making a service ap- | vent the leakage of air from the auxiliary
plication of the brakes. A cavity z is also | reservoir into the train-pipe in case the pack-
formed 1n the face of said valve and arranged | ing of either piston 1s defective.
to connect the ports s and # when the valve is The inner part 7 of the bushing is in open
15 moved to the extreme left for releasing the | communication at hoth ends at all times with 8o
brakes. | | the auxiliary reservoir, so that the main valve
An annular winged piston 1, fitted to worlk | is subjected at both ends to the same pressure
in the chamber ), is formed around its inner | and is consequently balanced.
. margin with a ¢ylinder 2 and at the inner end The usnal leak-groove or restricted passage
20 of sald cylinder witha grooved annular valve | 18 for charging the auxiliary reservoir with 8
base or body 3, in which is fitted and held | compressed air from the train-pipe is formed.
the emergency-valve 4, consisting of a ring of | as shown in Fig. 1. in the cylinder 2, in which
hard rubber or other suitable material. The | the main piston 7 is contained.
valve base or body 3 fits closely on its outer The construction and arrangements of the
25 side into a rim 5 on the outer part s of the | parts of the valve hereinbetore described are O
- bushing, and an annular ring 6 on the inner | substantially the same as in the valves show.
margin of said valve-base fits closely into a | and described in my former patent and appli-
corresponding recess in the inner part 7 of said | cation hereinbefore referred to, except that
bushing, so as to prevent the passage of aux- | a working fit 1s made between the rim 5 on
30 1liary-reservoir air from the piston-chamber | the outer part ; of the bushing and the valve- 9c
b into the port » and thence to the brake-cyl- | base 8 and between the rim 6 on the said
inder when the emergency-valve 4 is opened. | valve-base and the inner part » of said bush-
- A piston 7, fitted to work in the cylinder 2, | Ing to prevent the admission of auxiliary-
15 provided with a stem 8, which is loosely | reservoir air from the piston - chamber /)
.35 fitted and movable a limited distance in a lon- through port p to the brake-cylinder when 1oo
gitudinal channel in the back or upper side of | the emergency-valve 1s opened.
‘the main valve # without effect upon said In order to control the admission of auxil-
valve. The stem 8 is formed with shoulders | iary-reservoir air to the brake-cylinder inde-
9 and 10, adapted to engage with the ends of | pendently of the emergency-valve 4, whicl
40 the valve # and to move said valve after tak- | controls the admission of train-pipe alr to the 1og
"' ing up the play between its ends and said brake-cylinder in making emergency applica-
shoulders into release and service positions. | tions of the brakes, a passage 19, leading from
A spring 11, attached to the upper side of said | the piston-chamber 4 into the passage { or one
stem and bearing against the opposing face | of the passages 7, communicating therewith, is
45 of the 1nner part 7 of the bushing, holds the formed, as shownin Fig. 1, in the valve-casew, 110
working face of the valve zsnuglyagainst its | and the emergency-piston 1 1s provided with
seat. The main valve is loosely connected | an auxiliary valve 20, which controls the ad-
with and held upon said stem by a screw or | mission of auxiliary-reservoir air into said
pin 12, passing through one side of the valve passage 19. The valve 20 may he loosely piv-
50 Into a slot in one side of- the stem, as shown | oted in an extension of the emergency-piston, 115
in Fig. 8. - - | as shown in Figs. 1and 2, and yieldingly held
A graduating-valvé 13, loosely fitted in the | against the seat in the bushing of the piston-
passage y of the main valve z and having a | chamber by a spring 21.
seat at one end therein, is provided at the To1nsure the assemblage of partsand to hold
55 other end with a head which is engaged by a | them in such relation that the valve 20 will 120
forked lug on the under side of the stem 8, | close the port 22, opening from the chamber #
as shown in Fig. 1. Adjacent to the seat of | into the passage 19, the cover ¢ is provided
the valve 13 the valve # is formed, as shown | with a guide-pin 23, which fits loosely into a
in Kigs. 2 and 3, with lateral passages 14, | corresponding socket in the emergency-piston
60 opening into the passage v, for admitting aux- | 1 and prevents sald piston from turning, hut 125
- 1hary-reservolr air through said passages, the | allows it to move endwise.
portu, and the passagess and / to the brake- The improved valve mechanism hereinbe-
cylinder,when the main valve # and the eradu- | fore described operates as follows: For mak-
ating-valve 13 are moved to the right,as shown | ing a service application of the brakes the
65 1n HKig. 1. | ' - usual reduction of pressure—say from five to 130




'_ Six_p011ndé%is_made_i_n the train-pipe. When,
“this occurs, the main piston 7 is shifted to the

10

- sure 1n the auxiliary reservoir.

the graduating-valve 13 and cuts o
cation between the auxiliary reservoir and
‘train-pipe through the groove 18." The fur-
“ther movement of said piston in this direction

768,586

right, as shown in Fig. 1, by the greater pres-
_ - The initial
movement of the piston 7 to the right unseats

L

causes the shoulder 9 to engage with-the main

valve @ and shift it into the position in which
1t 1s shown in Fig. 1. Communication be-

tween the brake-cylinder and the atmosphere

- 20

30

35

.40

4

50

6o

05

“piston 7-will be moved back to the left suffi-

through the passage 7, port £ cavity 2z, port s,
recess v, and passage w 1s thus-cut off and the

nner end of the passage v, controlled by the
graduating-valve, isbroughtinto register with
~ the port 1. .

theauxiliary reservoir to the brake-cylinder

Air is thereupon admitted from

through the passages 14 and v, port w, and
passages 7 and /.. - As soon as the pressure in

the auxiliary reservoir is lowered slightly be- |

low the reduced train-pipe pressure the main

ciently to close the graduating-valve 18, which

18 very sensitive in operation, and then stop,
leaving the main valve # in position to cut off
~communication between the auxiliary reser-

volr and train-pipe through the groove 18, as
well as between the brake-cylinder and the
atmosphere through the cavity z. The pres-

~sure thus admitted to the brake-cylinder will

be considerably below that in the auxiliary
reservolr and the brakes will be held applied

with a force corresponding to the force in the
brake-cylinder, while the conditions last men- |

tion remain unchanged, o
Lo apply the brakes with greater torce, a

further reduction—say from two-to three

pounds—is made in the train-pipe pressure,

‘and the operations above explained will be

repeated. Thus the brakes may ‘be applied

with a graduvally-augmented force until the
- pressures in the brake-cylinder and auxiliary

reservoir are equalized. |

- To release the brakes, the train-pipe pres-
sure 1s restored and acting in opposition to
the reduced auxiliary-reservoir pressure shifts
the main

pipe and the auxiliary reservoir, and the lat-

ter 1s gradually recharged . with compressed
alr until the pressure therein is equal to that
1n the train-pipe. R -

- To make an emergency application of the
brakes, a reduction—say from tén to twelve
pounds—is made in the train-pipe pressure.
When this takes place, the unbalanced auxil-

lary-reservoir pressure shifts both the emer- ]

|

communi-

piston 7 back to the left.” The
shoulder 10, engaging with the valve 2, car-
ries the passage v out of register with the |
port-u and the cavity z over the ports s and
¢, through which air thereupon escapes from
“the ibrake-cylinder to the atmosphere. = At
the same time communication is established
through. the groove 18 between the train-

treme right, as shown, in Fig. 3.
off communication between the brake-cylin-

‘and the ports s and _
auxiliary reservoir and the train-pipe through
.the' grooye 18 and at the same time unseats
the emergency-valve 4 and uncovers the an-

genty and main pistons 1 and 7 to "1_31)9 ex-
This cuts

der and the atmosphere through the cavity z
¢ and also between the

nular ports 0 and p. The unbalanced pres-
sure-1n the train-pipe will thereupon open the
check-valve », and air will rush freely from

‘the train-pipe through the passages ¢ and 7,

ports o and p, and passages # and / into the

brake - cylinder, thereby instantly réducing

the pressure still more in the train-pipe and
charging the brake-cylinder with air at the
reduced pressure. Immediately following

the admission of air under the reduced pres- -

sure from the train-pipe into the brake-cylin-

der the auxiliary valve 20 uncovers the port
22 and admits air under higher pressure from

the auxiliary reservoirin the brake-cylinder.

As soon as ‘the pressure in the brake-cylinder

nearly equals that in the train-pipe the check-
valve » will close and prevent the passage of
air under higher pressure from the auxiliary

reservolr  or brake-cylinder into the train-

pipe. The venting of the train-pipe, as above
explained, into the. brake-cylinder not only

‘assists 1h applying the brakes, but also causes

all the triple valves connected by the same
train-pipe to operate simultaneously or in

quick succession by reason of the simultane-

ous reduction in pressure at the several points
in the train-pipe where said valves are lo-

cated. After the pressure in the brake-cyl-
| inder equals the reduced train-pipe pressure
and the check-valve » is closed air under .-
higher pressure will continue to flow through

the passage 19 from the auxiliary reservoir
into the brake-cylinder until the pressures
therein are equalized. Thus the most.pow- -

erful application of the brakes possible 18
made simultaneously or in quick succession
on all the cars of a long train. By restor-
ing the normal pressure in the train-pipe the
moving parts of the valve mechanism will

be returned to their original positions, the

brakes will be released; and the auxiliary res-

ervolrrecharged. =By the provision of a sepa-

rate passage controlled by a special valve op-

erating independently of the main valve for
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admitting auxiliary - reservoir air into the

brake-cylinder in emergency applications of
the brakes the admission of air from the aux-
iliary reservoir to the brake-cylinder may be
restricted and timed with greater-accuracy and
certainty, so as to codperate to the best ad-

| vantage with the air admitted in advance un-

der lower pressure from the train-pipe. To

-accomplish this, the 'i?&_liﬁé -'QO__'may be._"&_dj H‘*t@d
-with relation to the emergency - piston -1 to

open the port sooner or later, as may he de-

sired, with reference to the opéning of ‘the.
emergency-valve 4, and the area of the port

i2e

125

I30
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or passage controlled by said valve 20 may be
restricted more or less, so as to exactly pre-
“determine the rate of

& |

ow of the air through

said port or passage. The construction and

adaptation of the auxiliary valve 20 so that it

is operated by the same piston which operates
the valve 4 avoids unnecessarily increasing
the number of parts and complicating the de-
vice.

Various changes in the detalls of construc-
tion and arrangement of the several parts of
the valve may be made withoutdeparting from
the principle and intended scope of my 1nven-
tion. Forexample, the auxiliary valve may be
constructed and arranged as shown 1n Kig. 5
or Fig. 7, or the packing-ring 24 of the emer-

“gency-piston may be made to perform the

function and serve the purpose of said valve,
as shown in Fig. 6. With the form of valve
shown 1n Fig. 7 the passage 19 may be con-
siderably shortened. The stem of this form
of valve having a limited amount of longitu-

dinal play in the piston 1, the valve 1s held

against its seat by the spiral spring 21 during
the initial movement of said piston, thus caus-
ing the emergency-valve 4 to be opened first
and allowing train-pipe alr to enter the brake-
cylinder in advance of auxiliary-reservoir air.

I elaim—

1. Inatriple valvethe combination with the
valve-case having separate passages to conduct
air to the brake-cylinder from the train-pipe
and from the auxiliary reservolr for emer-
cgency application of the brakes, and a main
valve controlling communication between the
brake-cylinder and atmosphere and between
the auxiliary reservoir and brake-cylinder for
release and service application of the brakes,
of valves normally closing said passages which
unite after passing sald valves toward the
brake-cylinder, and a movable part adapted
to open said valves independently of the main
valve upon a certain reduction of pressure be-
ing made in the train-pipe, substantially as
described.

9. In a triple valve the combination with a
main valve.controlling communication be-

~ tween the brake-cylinder and atmosphere and

50

55

60

65

between the auxiliary reservoir and brake-cyl-
inder for the release and service application
of the brakes. of an emergency-valve control-
ling the admission of air to the brake-cylin-
der directly from the train-pipe, and an aux-
iliary valve controlling the admission of air
to the brake-cylinder h‘om the auxiliary res-
ervoir, for emergency application of the
brakes, sald emergency and auxiliary valves
controlling passages which are separate from
and independent of the passages controlled by
the main -valve and unite after passing the
emergencyv-valve toward the brake-cylinder,
substantially as described.

3. In a triple valve the combination with a
main valve controlling communication be-
tween the brake-cylmder and atmosphere and

768,586

hetween the auxiliary reservoir and bhrake-
cylinder, of emergency and auxihiary valves
controllino' separate passages which unite af-
ter passing the emergency-v: alve for the ad-
mission of air to the brake- cylinder from the
train-pipe and from the auxiliary reservoir
and movable parts exposed on one side to aux-
iliary-reservoir pressure and on the other to
train-pipe pressure, one of said parts being
arranged to operate the main valve for the
release and service application of the brakes,
while the other part 1s adapted to operate the
emergency and auxiliary valves for emer-
gency application of the brakes, substantially
as described.

4. Inatriple valve the combination with the
valve-case having a piston-chamber and pas-
sages for connecting said chamber with the
train-pipe and auxiliary reservoir, pistons fit-
ted one within the other 1n said chamber, a
maln valve operated by one of said pistons
and controlling communication between the
brake-cyhinder and the atmosphere and be-
tween the auxiliary reservoir and the brake-
cylinder, and anemergency-valve operated by
the other piston controlling direct communi-
cation between the brake-cylinder and train-
pipe, of an auxiliary valve also operated by
the emergency-piston and controlling con-
munication through a separate passage around
and.independent of the emergency-valve be-
tween the brake-cylinder and auxiliary reser-
voir, substantially as deserthed.

5. Inatriple valve the combination with the
main valve controlling communication be-
tween the brake-cylinder and atmosphere and
between the auxibiary reservoir and brake-
cylinder for release and service application of
the brakes, of an emergency-valve control-
ling direct communication between the brake-
cylinder and train-pipe, an auxiliary valve
controlling communication throughaseparate
passage around and independent of the emer-
oency-valve between the brake-cylinder and
auxiliary reservolr, and a movable part ex-
posed on one side to traln-pipe pressure and
on the other to auxiliarv-reservoir pressure
and adapted, when a certain reduction 1s made
in train-pipe pressure, to first open the emer-
ogency-valve and then open theauxiliary valve,
substantially as deseribed.

6. Inatriple valve the combination with the
valve-case having a piston-chamber and pas-
sages for connecting sald chamber with a
train-pipe and an auxiliary reservolr, a main
valve controlling communication between the
brake-cylinder and atmosphere and between
the auxiliary reservoir and brake-cylinder for
release and service application of the hralkes,
an emergency-valve controlling direct com-

munication between the brake-cylinder and
train-pipe, and a piston fitted to work in said
chamber and adapted to open said valve when
the train-pipe pressure 1s reduced to a certain
degree, of an auxiliary valve operated by said
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piston and controlling a passage leading from.
saicd chamber to the brake-cylinder connection,
and means for holdingrsaid piston from turn-
inginsaid chamber,substantially as described.
7. In a triple valve the combination with a,
valve-case having a chamber and passages for
connecting said chamber with the train-pipe

and -auxiliary reservoir. of an emergency-

1O

valve controlling portsin a passage which leads

from the train-pipe to the brake-cylinderand |

adapted when opened to prevent communica-
tion between said ports and said chamber, an
auxiliary valve controlling a separate passage

‘substantially as described.- -

leading from said chamber to the brake-cyl-

Inder connection, and a movable part ar-
ranged in said chamber between its train-pipe
and auxiliary-reservoir connectionsand adapt-
ed, when the train-pipe: pressure is reduced
to a certain degreg, to open both of said valves,

(A

In witness whereotf I hereto a

X Iy signa-

ture in presence of two witnesses. ©~ - . .
- -NIELS ANTON CHRISTENSEN.:
Witnesses: . o S
CHas. L. Goss,
- Arnice K. (Goss.-

o
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