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JOHN M. HURST, OF SALT LAKE CITY, UTAH TERRITORY.
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- SPECIFICATION forming pa,rtof Letters Patent No. 547,351, dated October 1,1895.
Application filed September 6, 1894, Serial No. 522,201, (No model.

To ¢ll whom it may concern.

Lake City, in the county of Salt Lake and Ter-
r.tory of Utah, have invented new and useful
Improvements in Air-Brakes, of which the fol-
Jlowing is a full, clear, and exact description.
The invention relates to fluid-pressure air-
brakes, and its object is to provide certain new
and useful improvements, whereby the air in

I othe brake-cylinders is retained while recharg-

ing the auxiliary reservoirs. | |
The invention consists of a pressure-retain-
ing valve, a pressure-retaining reservoir, a
valve interposed between the triple valve and
the retaining-valve, and a retaining-pipe con-

~necting the train-pipe with the interposed
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valve. | |
The invention also consists in certain parts
and details and combinations of the same, as

will be hereinafter fully described, and then |

pointed out in the claims. |
Reference is to be had to the accompanying

drawings, forming part of this specification, |

in which similar letters of reference indicate
corresponding parts in all the views. |

Figure 1 is a side elevation of the improve-
Fig.2isan enlarged sectional side ele-
vation of the retaining-valve, and Fig. 3 is a
like view of the interposed valve on the triple
valve. . S

On the locomotive is arranged the usual

main reservoir A, connected with the engi-

neer’s valve B, from which leads the train-
pipe C, connected with the triple valves D

under the several cars, each triple valve be-

ing connected with the auxiliary reservoir E
and the brake-cylinder F in the usual manner.
From the preliminary exhaust-port of the en-
gineer’s valve B leads a pipe B’, containing at
its outer end a petecock B? and connected by
a pipe G, containing a whistle G’ for giving a

signal when air is passing through said pipe,
with a retaining-valve H by means of abranch

pipe G as plainly shown in Figs. 1 and 2.
The pipe G is also connected at the branch
pipe G* by a pipe G® with a small reservoir I,

connected by a pipe I’ with the pressure-gage

J, connected by a pipe J’ with the retaining-
valve II. From the retaining-valve H leads
a pipe K,-connecting with a retaining-pipe K’
extending under the several cars and con-

|

ment H-.

pipe I.” with the exhaust-port of the triple
valve D. 'T'he pipe K previously mentioned
is also connected by a branch pipe K? with

| with an 'interposed valve L, connected by a
Be 1t known that I, JoEN M. HURST, of Salt -
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the engineer’s valve B at the exhaust-port of

compartments H” and H? separated from each
other by a piston or diaphragm H3, support-
ing in its middle a pipe H% formed at the end

projecting into the compartment H’ with a
valve-seat H°, adapted to receive a valve HE.
Into the compartment H’ opens the branch
pipe G% so that communication is established
‘between the pipe B’ of the engineer’s valve

B and the said compartment. The valve HS
i8 provided with a stem H’, extending loosely
through the pipe H? and on the said stem is

coiled a spring I held in an enlarged por-

tion H” of the pipe H% the said enlarged por-
tion being connected by ports HY with the
interior of the compartment HZ connected
with the pipesJ’and K, previously mentioned.

The spring H® has a resistance of about three

pounds to the square inch relative to the dia-
phragm H?3 so that when a pressure of more
than three pounds is in the compartment I1’,
then the spiral spring H?® yields to permit the
diaphragm H?® o move inward toward the com-
partment H? whereby the valve-seat II° is
moved away from the valve HE which re-

mains stationary, so that air can flow from
the compartment H’ through the pipe H*
into the enlarged part H’ and from the lat-
ter through the ports HY into the compart-

ment H?% Thus the compartment H’ can at
no time retain more than three pounds press-
ure in excess of the pressure in the compart-
T'he end of the stem HY opposite
to the valve H®is guided in an exhaust-chan-
nel HY, and adiacent to the said channel an-
other valve H®is secured to the stem 7. If
the engineer wishes to partially or entirely

release the.brakes, he opens the petcock B?

the train-pipe C. The retaining-valve H
(shown in detail in Fig. 2) is provided with two
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and draws out the desired amount of air from

the compartment H’ and reservoir-I, so that
the pressure in the compartment H? unseats
the valve H', and a corresponding amount of
air in pounds (notin quantity) eseapes to the
atmosphere through the port H! in the end
of thecompartment H? The interposed valve

nected under each car by a branch pipe K® | L is similarly constructed to the retaining-
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valve I, the said interposed valve being pro-
vided with a diaphragm or piston L* mounted
to slide in a ring 13, held between the cap Lt
and the body L’ of the said valve, as plainly

indicated in Fig. 3. The piston L? is pro-
vided with an elastle packing-ring or snap-
ring having suffictent frictional engagement
with the ring L3 to prevent the plston from
changing its pos_ltlon under the influence of
gravity. Two compartments are thus formed
on opposite sides of the piston L~ the upper-
most compartment—that in the cap L*—Dbe-
ing connected with the pipe K° while the
compartment in the body L3 is connected by
the pipe L.’ with the exhaust-port of the friple
valve D.

The piston L* is fitted to slide on a piston-
rod L® seated at its lower end in an opening
L7, connected with a pipe N, leading to the
atmosphere, and the upper end of the said
rod L° fits into a cap L® forming part of the
piston L*and containing aspring L°. On the
inside of the ring I.° is cut a small groove
through which air can pass by the piston L=
and this groove is for the purpose of allow-
ing air to flow directly from the retaining-
pipe to the brake-cylinder, or, on the other
hand, from the brake-cylinder to the retain-
ing-pipe when the triple valve is in the re-
lease position, thereby securing equal press-
ure in all the brake-cylinders throughout the
entire train. The groove in the ring L7 is
very small and 1s only intended to overcome
differences of two pounds air-pressure or less.
If the difference is more than two pounds
then the piston I.* isforced toward the weaker
side to the end of 1ts stroke, and there forms
an air-ticht joint against the gaskets in the
cap L* or against the gasket in the upper part
of the body 15

When the engineer wishes to retain the
brakes before set, he closes the petecock B? be-
fore he makes the application of the brakes.

When he applies the brakes, air passes from

the preliminary exhaust-portof the engineer’s
valve I3 and passes through the pipe G into
the compartment H’ of the retaining-valve I
and into the reservoir I. While thisis going
on air also passes from the exhaust-port of the
train-pipe C through the pipe K*into the pipe
K,and from the latter air passes intothe com-
partment H?* of the retaining-valve H. The
alr also passes from the pipe K into the re-
taining-pipe K/, and from the latter through
the branch pipe K?® into the compartment in
the cap L* of the interposed valve I.. While
the above 18 going on alr also passes from the
auxiliary reservoir K of each cartothe brake-
cylinder I of each car.

The relation in regard to the size of the aux-
iliary reservoir to the brake-cylinder is the
same as the retaining-pipe has to the train-
pipe, and the same relation is also maintained
in regard to the usual auxiliary reservoir O
on ’rhe engine, the retaining-valve H, and the
reservoir I. Now when the engineer closes
the cock B and appliesthe brakes sufficiently

|
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for the reservoir O to char o6 the compartment

H’ of the retaining-valve H and the reservoir
I, say to fifteen pounds pressure, then the
train-pipe C charges the retaining-pipe K’

with the same amount and the auxiliary res-
ervoir K charges the brake-cylinder I with
the same amount. As soon as the gage
shows the desired amount, then the engineer
turns the brake-valve into the released posi-
tion, so as to enable him to recaarge his train-
pipe C and the auxiliary reservoirs I on the
The brake-cyvlinder exhausts into the
lower compartment of theinterposed valve L,
but the pressure in the upper compartment

| of thesaid interposed valve prevents the valve

L from unseating, and the valve and piston
remain in their normal position, and the
grcove in the ring I.° equalizes all. Now, 1f
the engineer WlsheS to partially or entuely
release the brakes, he opens the petcock B
to let the desired amount of air flow from the
retaining-valve I and reservoir I. A corre-

| sponding amount of air in pounds flows from

the retaining-pipe K’, which allows the piston
L? in each interposed valve L to rise and un-
seat the wvalve L° so that a corresponding
amount in pounds flows from each brake-cyvl-
inder through the port L. of the interposed
valve to pass through the pipe N and to the
atmosphere. Kach car thas exhausts its own
air, and the amount is shown by the gage on
the engine. It will be understood that by the
use of the device described the engineer is
enabled to control the air-pressure in the aux-
iliary reservoir and brake-cylinder, so that
the air now lost in replenishing the auxiliary
reservoirs K is retained, and the pressure in
the air-brake cylinders ean be increased or
diminished at will, and the pressure in all the
brake-cylinders of the train is equalized and
all the air now lost in applying the brakes is
saved.

I do notlimit myself to the special construe-
tion of the valve shown in the retaining-
valve II, as it is evident thata piston or slide
valve may be employed forthe same purpose.
I also do not limit myself to the special con-
struction of the interposed valve L on the
triple valve, as the construction may be va-
ried and other devices substituted to accom-
plish the same purpose.

By providing the reservoir I and the re-
taining-valve I, I am enabled to employ the
arrangement hereinbefore described on a
train composed partly of cars equipped with
my improved brake apparatus and partly of
cars provided with air-brakes of other sys-
tems. In such a case when the brakes are
applied and it is desired to retain the ex-
haust-air from the train-pipe the cock I3° is
closed, as above described, and a certain
amount of air will escape from each car into
the train-pipe C and pipe K; but as only a
part of the cars have retaining-pipes IX° more
air will enter the pipes K K’ X® and the re-
taining-valve Il than the said pipes and valve
can hold at the Intended pressure, and in
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consequence thereof the valve H? will be
raised off its seat and the superfluous air
from the cars not equipped aceording to my

invention will escape through the outlet H'.

The provision of the reservoir I and retain-

ing-valve H also enables the enginer to partly

release the brakes by slightly opening the
cock B~

Having thus descrlbed my 1nvent10n 1
claim as new and desire to secure by Letters
Patent—

1. A fluaid pressure brake provided with a
retaining pipe connected to the train pipe to

receive the exhaust fluid therefrom, and a con-

nection between the retaining pipe and the
brake cylinders, as and for the purpose set

2.. A fluid pressure brake provided with a
retaining pipe connected to the train pipe to
recelve the exhaust fluid therefrom, a press-
ure retaining valve connected to the said re-
taining pipe, and a connection between the
retaining pipe and the brake cylinders, sub-
stantially as shown and deseribed.

3. A fiuid pressure brake provided with a
retmnlng pipe connected to the train pipe to
receive the exhanst fluid therefrom, a press-
ure-retaining valve located on the en gine un-
der the control of the engineer and connected
to the said retaining pipe, and an interposed
valve between the brake cylinder and the re-
taining pipe, substantially as deseribed.

4. A fluid pressure brake provided with a
retaining pipe connected to the train pipe to
receive the exhaust filuid therefrom, and an
interposed valve between thetriple valve and
the retaining pipe,substantially as described.

- 5. A fluid pressure brake provided with a

retaining pipe connected to the train pipe to

receive the exhaust fluid therefrom, and ex-

- tending along the train, a pressure- ret_a,mmﬂ'
- valve ander the control of the engineer and

55

d6c:

connected tothe said retaining pipe,and con-
nections between the retaining pipe and the
brake cylinders of the sevesral cars, substa.n-

tially as deseribed.

6. In a fluid pressure air bmke the. combi-

'na’rlon with the engineer’s valve and the

triple valve, of a pressure retaining valve
connected with the said engineer’s valve, a
pressure-retaining pipe connecting the said
pressure retaining valve with-the exhaust
ports of the tr lple valves, and an interposed
valve between the said retalnmg pipe and
the exhaust ports of the triple valves, sub-
stantially as shown and desecribed.

7. A fluid pressure brake provided with a
refalning pipe connected to the train pipe to

receive the exhaust fluid therefrom, a press-

ure-retaining valve under the control of the
engineer and connected to the said retaining
pipe, and an interposed valve between the

- sald pipe and the exhaust port of the triple

valve, substantially as described.

8. A fluid pressure brake, provided with a
mpe adapted to contain fluid under pressure,

and a valve interposed between the S&ld pipe

and the exhaust port of the triple valve, said
interposed valve having a port for the ex-
haust of the fluid from the triple valve when
the brake is released, and a passage for the
fluid from the pipe to travel to the triple valve

and hence to the brake cylinder when the

brake is applied, substantla,lly as described.
9. In a fluid pressure air brake, a pressure

retaining valve provided with two compart-

ments, a dlaphran‘m or piston for separating

19
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the two compartments, a pipe held on the said

diaphragm, and a valve held on one end of
the said pipe and adapted to establish com-
munication between the said two compart-
ments, substantially as shown and deseribed.

10. In a fluid pressure air brake, a pressure
retaining valve provided with two compart-
ments, a diaphragm for separating the two
compartments, a pipe held on the said dia-
phragm, a valve held on one end of the said
pipe and adapted to establish communication
between the. said two compartments, and a
spring pressing on the said pipe, to hold the
latter and the valve in a closed position, sub-
stantially as shown and described. |

11, In a fluid pressure brake, a pressure re-
taining valve provided with two compart-
ments, & diaphragm or piston for separating
the two compartments,a pipe held on thesaid
diaphragm, and adapted to establish a com-
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munication between the said two compart-

ments, a valve adapted to close one end of
said pipe, and another valve connected tothe
first named valve and adapted to open or
close an outlet port in one of the compart-
ments, substantially as described.

12. A fluid pressure brake, provided with an
interposed valve between the exhaustport of
the triple valve and the pressure retaining
pipe, the said interposed valve comprising a
valve body, a piston or diaphragm fitted to
move therein, seats for producing an air tight
joint when the piston is at either end of its
stroke, the valve body being provided with
a groove which permits air to pass from one
side of the piston to the other when the pis-
ton is not in contact with its seats, substan-
| tially as described. |

18. A fluid pressure brake provided with an
lnterposed valve between the exhaust port of

| gole
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the triple valve and the pressure retaining

pipe, the said interposed valve comprising a
| valve body, a piston or diaphragm fitted to
-move therein, and a piston rod carried by the

said piston and having a yielding connection
therewith, said piston rod being adapted to
open and.close an outlet port leading from
the said valve body, substantially as de-
seribed.

14. A fluid pressure brake provlded mth a
train pipe, a pressure retaining pipe con-
nected to thetrain pipe toreceive the exhaust
air therefrom, and an interposed valve con-
trolling the exhaust from the brake cylinder
and connected to thepressure retaining pipe,
substantially as described.

15, A fluid pressure brake provided witha

I20

125




& | | 547,351

traln pipe, a pressure retaining pipe con- [ pressureretaining pipecan passintothebrake
nected to the train pipetoreceive the exhaust | eylinder, substantially as deseribed.
alr therefrom and an interposed valve con- | |

trolling the exhaust from the brake cylinder ! _ JOHN M. HURST.
5 and connected with the pressure retaining | Witnesses: |
pipe, said valve being so constructed that | JOHN MONTGOMERY, Jr.,

when the brake is applied the air from the | - T. J. ANDERSON.
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