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UNITED STATES

PATENT OFFICE.

DUANE T. PERKINS, OF SPRINGFIELD,

MASSACHUSETTS, ASSIGNOR OF ONE-

- THIRD TO EDWARD W. SEEGER, OF SAME PLACE.

AIR-BRAKE. o :

GBPECIPICATION forming part of Letters Patent No. 345,537, dated July 13, 1886, -

Appiication filed March 18, 1886,

To all whom it may concerre:

. Beib known that I, DuANE T. PERKINS, 2
citizén of the United States, residing at Spring- |
field, in the county of Hampden and State of

5 Massachusetls, have invented new and useful
Improvements in Air-Brake Devices for Rail-
way-Trains, of which the following is a speci-
fication.

This invention relates to a system of air-

1o brakes for railway cars or locomotives; and it
consists, essentially, of devieces whereby the
air-pressure necessary to apply the brakes to
a car is generated on that car, each car of a
train thus génerating the pressure requisite for

15 the application of its own brakes; and the in-
vention furthermore consists of devices where--
by the pressure thus generated on any ear of
the said train may be used to apply the brakes
to all of the other cars simultanecously, each

20 car, however, supplying its own brake-oper-
ating power.

In the drawings forming pars of this speci-
fication, Figure 1 is a bottom plan view ofair-
brake devices embodying my invention,show-

23 ing a portion of theair-reservoir brokenaway
and the air-conducting pipe attached to the
reservoir. Fig. 2 is a side elevation of the
same,and showing the car-axleinsection,which
is attached to the operating cam or eccentrie.

30 Fig. 3 is a view, partly in section, taken
through line z #, Fig. 2, of the air-valve for
operating the piston which applies the power
to the brakes, the parts of said valve being
shown in the position they are in when the

35 btrain is in motion and the brakes are off, and
showing a portion of the reservoir, the parti-
tion in said reservoir, the valve - box, and a
part of cylinder 6, and, partly in section, the
three way cock. Fig. 4 is a view similar to

40 Fig. 3, showing the changed positions of the
valve parts and of the plug of the three-way
cock. Tig. 5 illustrates the position of the
plug in the three-way cock when it is desired
to operate the brakes on all.of the cars com-

45 posing the train from a given car or from the
locomotive. Tig. 6 is a view, partly in see-
tion, of the air-pump, a portion of the eccen-
tric by which it is operated, and a part of the
reservoirin which theair is compressed. TFig.

50 71is a view, partly in section, of the pressure-
regulating valve, showing a portion of the air-

Serial No. 195,745, - (No model.)

reservoir, a section of the air- pump conneec-
tion rod, and its pivotal stand.

In the drawings like figures refer to like
parts in the different views, and 2 is an air- 55
reservoir of suitable metallic construction,and
having two flanges, 8, to permit of bolting it

.to the timbers on the under side of a ecar.

Said air - reservoir is divided into two com-
partments by a transverse partition,4. (Shown 6¢
part section and in dotted lines in Fig. 1, and

in dotted lines in Fig. 2.) The larger of said
compartments serves as a reservoir for com-
pressed air, and has the air pump and com- .
pressor 15 located therein. The smaller of 63
said compartments has located therein the
brake-lever piston and its eylinder 6, and air

is admitted to said compartment from thesaid
larger compartment through an opehing in
the partition 4, to act on the said brake-lever 4o
piston, and after so acting’'said air escapes
through said opening, theinduction and educ-
tion thereof being controlled by an air-valve,

D, as hereinafter described.. A hollow valve-
box, 5, substantially square in cross-section, .75
is fixed in the said compressed - air compart-
ment, at the side of said partition 4, in the
position shown in dotted lines in Figs. 1 and
2,-and in cross-section in Figs. 8 and 4. This
hollow valve - box receives the air-valve, as 8o
hereinafter seb forth. A second cylinder, 13,

of less diameter than said cylinder 6, hav-
ing open ends and a suitable piston therein,
having a eonnecting-rod, 14, attached there-
to, is fixéd in the compressed-air reservoir, $<
The piston of said cylinder 13 is connected,
as shown, to one end of a lever, 10, which is
pivoted at a point between its ends under the
reservoir 2, and the brake-piston 8 is con-
nected to said lever between its pivot-point go
and its free end, which is shown broken off

in Figs. 1 and 2. The free end of said lever
has, by the action of the above-mentioned
piston 8, a downward motion, caused by the
air-pressure on said piston, and it has a re- 95
verse motion (when the air-pressure is re-
moved from said piston) by the action of the
piston in the eylinder 13, under the influence

of the compressed air. The free end of said
brake-lever 10 is adapted to be connected with roo
the brakes of a car or engine by any suitable

'means, whereby its said downward motion
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shall force the brakes against the car-wheels,
and the said action of the piston of eylinder
13 causes the brakes to be taken off by re-
versing the motion of lever 10, as aforesaid.
The said air pump and compressor 15 consists
of the eylinder 15, open at its lower end, and
having a perforated inner end, on which are
secured suitable clapper-valves, 28, arranged
to vibrate over said perforations, said ecylin-
der end having on its inner side a short tubu-
lar projection, which enters the end of a coil-
spring, 29, to hold the end of the latter in
place. A suitable piston, 25, is fitted in said
cylinder, having a eentral air-passage, 26, and
a suitable tubular projection thereon to that
above described, to hold the lower end of said
spring in place, the function of the latter be-
ing to move the piston away from the said
perforated end of the cylinder, and to hold the
piston-rod Bagainst theeccentric21. A short
hollow eonnecting-rod, B, is secured to the
under side of the said piston 25, having side
air-passages, 23, and suitable clapper-valves,
24, hung on the inner side of the connecting-
rod, to vibrate over said air-passages. The
lower end of said connecting-rod B is bifur-
cated, as shown, and therein is hung on a
bolt, 16, passing transversely through it, a
Triction-roll, 19, and by said bolt the end of a
steadying conneeting-bar, 17, is pivoted to the
end of the piston-rod B, and the opposite end
of the bar 17 is pivoted to a standard, 18, on
the bottom of the reservoir.

In Tigs. 2 and 6 are illustrated in section a
portion of a car-axle, 20, on which is secured
anecccenirie, 21, which is adapted to be rotated
by said axle against the roller-bearing end of
the connecting-rod B of the air-pumyp 15, giv-
ing its piston an inward motion, whereby air
is foreed through the passages 27 in the end
of the eylinder into the reservoir, the spring
29 driving said piston in the reverse direction,
and cansing air to be taken into the cylinder
through the passages 23 and 26, respectively,
in the connecting-rod B and the piston 25.
An antomatic pressure-governor, 30, for regu-
lating the maximum air-pressure in the rescr-
voir, is attached to the latter, as shown in
Figs. 2 and 7, and consists of a eylinder hav-
ing an air-passage, 31, through one side, com-
municating with the interior of the reservoir,
and having a piston, 32, with which a rod, 34,
is connected, having a wedge-shaped end,
which projects through the cylinder-head, and
a coil-spring, 33, is placed on said rod between
said head and piston, to draw said rod into
the cylinder, the latter being located near
the side of the aforesaid bar 17, which is
conneeted to the piston-rod of the air-pump

15. The action of said governor is as fol-

lows: When the desired maximum air-press-
ure is attained in the reservoir, said air-press-
ure drives piston 32 and rod 34 outward,
forcing the said wedge-shaped end of the lat-
ter under the bar 17, thereby bolding its vi-
brating end up, and preventing the eccentric
21 from operating the air-pump 15; but as soon

345,537

as the air-pressure in the reservoir becomes
reduced the spring 33 causes the end of rod
34 to be withdrawn from under bar 17, letting
it and the piston-rod I3 move down, so that
the eccentrie will again set the air-pump in
motion. The resistance of the spring 33 to
compression is what determines the maximum
pressure that can be attained in the reservoir,
and the forece of the spring is regulated ac-
cordingly. An air-pipe, 45, running by the
side of the reservoir 2, serves to convey com-
pressed air from the latter to the air-valve D,
and to allow air to escape from the latter, and
it performs the same functions in relation to
the air reservoirs and valves of any other cars
of a train when the pipes 45 of all the carsare
connected, making a continuous line, as here-
inafter set forth. A branch pipe, 46, having
a three-way cock, 47, with an air-outlet, 48,
on one side,connects the compressed-air reser-
voir with pipe 45, and a branch, 44, connects
the latter with the air-valve D. Stop-cocks,
as shown in Ifig. 1, are placed in pipe 45, to
cut off the connection between different cars
when desired.

In Figs. 3 and 4 is shown the construaction
of the air-valve for operating the piston 8 of
eylinder 6, whose function it is to apply the
brakes. The valve-body 35 is screwed into
the rear wall of the hollow valve-box b, here-
inbefore described, the outer flanged end of
said valve-body Dbearing against the wall of
the reservoir, as_shown, and provided with
suitable packing, 36. A valve-opening, 37, is
made in the rear end of valve-body 35, and
isadapted to be opened and closed by the move-
ment of the double-faced plunger-valve 41,
and by means of which communiecation be-
tween the reservoir 2 and eylinder 6, through
valve opening 37 and port 39 near the rear
end of valve-body 7, is cstablished or broken.
A cylindrical shell, 40, of smaller external di-
ameter than the interior of the valve-body 7,
and provided with a slight shoulder at its in-
ner end properly threaded, is sercwed to the
valve-body in the position shown, thus leav-
ing sufficient space for the movements of valve
41 to open or close either valve-opening 42 or
37. The shell 40 is a eylinder provided with
a piston, 38, which is also the valve-stem, prop-
erly speaking, and the double-faced valve 41
is secured to its inner extremity. A valve-
seat, 42, is made in the inner end of shell 40,
and adapted to receive the under side of the
double-faced valve when plunger 38 is down,
and thereby prevent the escape of air through
the ports in the upper part of shell 40. These
ports 43 in the shell 40 are to permit the air
which has been used to apply the brakes to
escape when valve 37 is closed to cut off the
pressure from the reservoir, the direction
the air takes at this time being {from the com-
partment in which the cylinder 6 is located
through ports 39 and 43, and oub between the
shell 40 and the interior face of the valve-
body, as shown by the arrows in Fig. 3. The
cylinder 40 of air-valve 7 is placed in direct
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communication with thetair-reservoir by means
of the branch pipe 44 to air-conducting pipes
45, in which pressure is always maintained,
except when the brakes are applied to stop or
hold a train or a car, theair being supplied to
said pipe through a branch, 46, and a three-

~way cock, 47. The object of the said action

of ‘the piston in eylinder 13 is to assist in let-
ting off the brakes. ~There is always pressure
on this piston, and when the brakes are ap-
plied by cylinder 6 it is against this pressure,
but the wide difference between the area of
the pistons of the two cylinders 6 and 13 makes
the resistance of that in cylinder 13 relatively
slight; but when pressure is removed from
the piston in eylinder 6 the pressure on the
said smaller piston, 13, is ample to quickly
release the brakes. If desired, the cylinder13
and its piston may be omitted; but in that case
the brakes would be let off more slowly.
Theoperation of my improved devices, when
the brakes are to be applied to the entire train
from the locomotive or tender, is as follows:
The supply-pipe 45 is made of a continuous
length from one end of a car to the other,
short hose-connections, as in the ordinary air-
brake, uniting the ends of said pipe between
each car. Near each end of said pipe, under
each car, is placed an ordivary stop-cock, by
means of which the pipe under each car can
be made tight, as would be necessary if the
brake were to be used only on-one car; or, in
the case of an entire train being operated from
one given point in said train, one of said stop-
cocks would be used to shut the extreme rear
end of said pipe 45. The three-way cocks 47
under each car are then set in the position
shown in Fig. b by means of any convenient
rod or Jever extending up into the car. The
three-way cock 47 under the locomotive or
tender alone is left in the position shown in
Fig. 8, the position of the parts of the air-
valve D being that seen in Fig. 4—viz., with
ports 37 open. Assoon, therefore, asthe train

- has moved a sufficient distance to accumulate

any pressare in reservoir 2 under the tender,
if the latter be of a locomotive, the said press-
ure, operating through the pipe 45, closes the
valve-ports 37 in thé air-valves D under all of
the cars of the train. It will be observed that
while the brakes for the whole train are to be

" applied from one point onthat train, all of the
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air-compressing eylinders begin to work as
soon as the train starts; but sufficient pressure
cannot be generated in any one reservoir to
apply the brakes to any of the cars before the
air-valve ports 37 will be closed, preventing
snch operation of the brake. This must be,
ag it is obvious that it requires less pressure
to close the port 87 in air-valve D than to op-
erate the brakes on a car. The piston in cyl-
inder 40 of valve D is made with an area much
larger than the area of port 37,in order that
the valve 41 may easily close port 37 against
whatever pressure may be found in reservoir
2. The position of the devices is then that
seen in Fig. 3, when the pressure in the oper-

ating-reservoir on the tender has reached a
cerbain point. 'When the maximum pressure
in any of the reservoirs has been reached,
the piston 32 in eylinder 30 operates to lift
the air-compressing piston out of engagement;
with its operating-eccentric on the axle,
and to so hold it out of engagement until
the reduced pressure in the reservoir allows
spring 33 to withdraw the beveled end of
said piston rod from under the lever 17, and
the air-compressor is again put in operation.
It will thus be seen that constant pressure is
kept on all of the reservoirs automatically,
and in case of accident to any of the brake-
operating mechanism on the tender or loco-
motive the brakes for the entire train can be
applied from the car next to the tender, or
from any car in the train, by turning any one
of the three-way cocks from the position shown
in Fig. 5 to that shown in Fig. 4, whereby the
pressure in pipe 45 is released. When it is
desired to apply the brakes to atrain,the three-
way cock on the tender or locomotive is turned
from the position shown in Fig. 3 to-the posi-
tion of the cock shown in Fig. 4, thereby shut-
ting off the pressure on pipe 45 from the res-
ervoir, and opening a passage from the pipe to
the open air through- said cock and vent 48.
As soon as the pressure is taken from pipe 45,
the pressure in the reservoir under each car,
acting on the end of the valve which closes
port 37, immediately forces said valve 41 and
piston 38 down to the position shown in Fig.

4, thereby leaving free passage from the reser-
voir under each car toits brake-operating cyl- -

inder 6, through ports 37 and 39, and the pis-
tons 8 of all the cars move downward simul-
taneously, applying the brakes to all the cars.
Only such an amount of air is lost cach time
the brakes are applied as is required to fill
pipe 45, and only a small part of the contents
of one of the reservoirs 2 is therefore used to
replace the air used in applying the brakes to
several cars. To release the brakes of all the
cars at once it is only nccessary to turn the
three-way cock 47 back to the position it was
first in—viz., that.shown in Fig. 3—and im-
mediately the pressure on pipe 45 operates to
close the ports 37 in the valve D under each
car, and the air in c¢ylinder 6 escapes through
ports39and 43 of the valve 7, and downthrough
the space between the valve-body and cylin-
der 40, as indicated by arrows in said Fig. 3.
When it is desired to operate the brake of one
car alone independently of all the rest, as in
the case of -a mixed train—viz., a train com-
posed of cars some of which possess the air-
brake and some which do not—the cocks 49
are both turned so as to close.each end of pipe
45 under the car. The pressure in pipe 45
then operates to close the port 37 in precisely
the same manner as it does when the brakes
of an entire train are operated, as hereinbefore
described, and the brakes are applied to the
car by turning the three-way cock 47, as de-
scribed, to release the pressure in the air-con-
ducting pipe.
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Thus it will be seen that my improved brake-
operating deviees possess the great advantage
of being adapted to be easily operated from
any given car on a train to apply the brakes
to the entire train, and yet they are not there-
by rendered incapable of being operated from
any other caron the train for the same pur-
pose; and, farthermore, any car provided with
my improved brake is capable of being oper-
ated independently of any devices on either
the locomotive or any other car to apply the
brakes to said car.

‘What I claim as my invention is—

1. Anair-brake device for railway-vehicles,
consisting of an air-reservoir attached to a car
and divided by a partition, forming two com-
partments,one for compressed air and one pro-
vided with a brake-lever piston and eylinder,
subsbantially as described, combined with the
axle of the vehicle,having an eccentrie fixed
thereon, an air-pump, substautially as de-
scribed,connected tosaid reservoir,to compress
air therein,having its piston engaged by said
eccentrie; an antomatically-acting air-valve,
substantially asdescribed,connected with both
of said compartments,to admit compressed air
to said brake-lever piston and to discharge
the same from the latter, a brake-lever piv-
oted under said reservoir and connected to
said brake-lever piston, and an air-pipe pro-
vided with a three-way valve having a vent-
passage therefrom connecting said compressed-
air reservoir and air-valve, substantially as
set forth.

2. An air-brakedevice for railway-vehicles,
consisting of an air-reservoir attached toa car
and divided by a partition,forming two com-
partments,one for compressed air and one pro-
vided with a brake-lever piston and eylinder,
sabstantially as deseribed, combined with the
axle of the vehicle, having 'an cceentric fixed
thereon, an air - pump, substantially as de-
scribed, connected to said reservoir, to com-

press air therein, having its piston engaged by |

said eccentric, an antomatically - acting air-
valve, substantially as described, connected
with both of said compartments,to admit com-
pressed air to said brake-lever piston, and to
diseharge the same from the latter, a brake-
lever pivoted under said reservoir and con-
nected to said brake-lever piston, a piston
actuated by the compressed air in said reser-
voir,connected to oneend of said lever,and an
air-pipe provided witha three-way valve hav-
ing a venb-passage therefrom conneeting said
compressed-air reservoir and air-valve, sub-
stantially as set forth.

3. A reservoir for compressed air, loeated
under a car and having a connection with
brake - operating mechanism, substantially
as described, having an air - compressing
pump therein consisting of the eylinder 15,
having a perforated head, and clapper-valves
vibrating over its perforations, a piston in
said cylinder having a central perforation,
and a hollow piston - rod connected there-
with having side perforations, and clapper-

-

valves vibraling over the latter on the inside
of the piston-rod,and aspring to movethesaid
piston in one direction,combined with the axle
of a car and an eccentric fixed on the latter,
whereby motion is imparted to said piston,
substantially as set forth.

4. In combination, the rod 17,connected by
one end to the reservoir and by its opposite
cnd to the piston of the air-pump,the eylinder
30, attached to the reservoir 2, and receiving
compressed air from the latter, the piston-rod
34, having a suitable head within said eylin-
der,and having a wedge-shaped end to engage
with one side of said rod 17, and a retracting-
spring, 33, on said piston-rod, substantially
as seb forth.

5. The air-valve for admitting air from the
compressed-air compartment of the reservoir
to that in which the brake-cylinder 6 is lo-
cated, and for discharging air from the latter,
consisting of the valve-body 33, having an
end and a side passage, an air-cylinder, 40,
having an air-passage through one end and
one or more air-passages through its sides, se-
cured by one end in said valve-body, and of
smaller diameter than the interior of the lat-
ter, and o double-faced valve acting between
the ends of said body and cylinder to close
and open said air-passage therethrough, hav-
ing a stem on which is seeured a piston-head
in said eylinder 40, combined with the reser-
voir 2 and an air-pipe conveying compressed

air from thelatter to said eylinder 40, substan- :

tially as set forth.
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6. The air-reservoir 2, divided into two

compartments by a partition,. the air-pump
consisting of the cylinder 15, having a per-
forated head provided with clapper-valves, a
piston and valves connected therewith, sub-
stantially as described, and aspringactuating
said piston in one direction, an eccentrie, 21,
fixed on a car-axle and cngaging with the
piston-rod of said air-pump, combined with
an open-ended cylinder, 13, located in said
reservoir and having a suitable piston there-
in, a brake-operating lever, 10, pivoted under
said reservoir and having the latter-named
piston connected with one end thereof, a
brake-operating eylinder, 6, and its piston lo-
cated in the smaller of said two compartments
and having its piston connected to said lever
10, anair-valve, substantially as deseribed,lo-
cated near the partition between the said two
compartments and actuated by the air-press-
ure in said reservoir, whereby compressed
air is admitted to and discharged from the
smaller of said two compartments in which is
located said eylinder 6 and its piston, and an
air-pipe connecting the compressed-air com-
partment of said reservoir and the air-valve
cylinder, provided with asuitable valve-cock
for admitting air to the latter, combined and
operating substantially as set forth.

7. Anair-brake device for railway-vehicles,
consisting of an air-reservoir,2, adapted to be
secured tothe bottom of acar and divided in-
to two eompartments by a partition, a valve-
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‘box, b, formed within the larger of said two

compartments at theside of said partition, and
communicating with the smaller one through

“an opening in the latter, a valve-body, 35, se--

cured within said valve-box, having an air-
passage through its end communicating with
said larger compartment and an air-passage
through its side communicating with said
smaller compartment, an air-cylinder, 40,
having an air-passage through one end and
one or more air-passages through itssides, se-
cured by one end in said body 35, and of small-
er diameter than the interior of the latter, a
double-faced valve acting between the ends of
said Dbody 36 and cylinder 40, to close and
open said air-passages therethrough, having a
stem on which issecured a piston-head in said
cylinder 40, an air-pipe, 45, connecting said
larger reservoir-compartment with the outer
end of said air-cylinder 40, a three-way valve-
cock connected insaid air-pipe, an open-ended
cylinder,6, secured within said smaller reser-
voir-compartment -and having a piston, 8,
therein, a brake-lever, 10, pivoted under said

reservoir and connected to said piston 8, an
open-ended cylinder, 13, secured within said
larger reservoir-compartment and having a

25

piston therein connected to one end of said -

lever 10, a second eylinder, 15, secured in the
last-named eompartment, having a perforated
head provided with clapper-valves, a piston,

30

25, having a central perforation, operating in -

said eylinder 15, attached to a hollow piston-
rod, the latter having side perforations, and
clapper-valves insidesaid piston eovering said
perforations, a connecting-rod, 17, pivoted by
one end to the underside of the reservoir and
having its opposite end connected to the end
of said hollow piston-rod, a spring, 29, be-
tween piston-head 25 and the head of the
cylinder, and an eccentric, 21, secured on the
axle 20 of a car, and engaging with the lower
end of said hollow piston-rod, combined and
operating substantially as set forth. |
DUANE T. PERKINS.
‘Witnesses:
(. M. CHAMBERLAIN,
WM. H. CHAPIN,
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