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- 15 0r receivers it is necessary to 1eeha,rge the

. 30 ear may be charged to a hlﬂ'hel‘ pressure for

_'35 or from all the members of the ba,ttel*y of res-

g _".40 from the compressor or other primary source |
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To (zJZ w?wrn it Iy concermn:

Beit known that I, ROBERT HARDIE, a Giti-
zen of the United Sta,tes residing at Rome
‘i the county of Oneida and State of New

5 York, have invented certain new and useful
Imprm ements in Charging Devices for Air-
Storage Motor-Cars; fmd Ldo hereby declare
the followmﬂ' to be a full, clear, and exact de-

o scription of the mventlon sueh as will en-

. 10 able others skilled in the art to which it ap-

TR pertmns to make and use the same.

In thatsystem of pneumatic railways where-

- in the air employed for propulsion is carried

~_on the car or locomotive in storage reservoirs

storage-car or locomotive at frequent inter-
vals, as, for example, at the end of each trip
macde by the car. It is desirable to be able
. to make this charﬂe in the storage-car as
- 2o quickly as possible. - To this end it ‘has been

~ ' the custom to provide either a large supply-
reservoir or a battery of smaller reservoirs at
- the local charging-station, into which the air
. is forced by a compressor t0 & comparatively
- 25 high pressure, for the purpose of being avail-

8 able to charge the car from the said local sup-

ply reservoir or reservoirs instead of from the

compressor direct. Ithasalso been found by
- experience that the storage-reservoirs on the

‘any given Volume in the b&ttery of reservoirs
at the local station by drawing the charge
- from the several supply—reservmrs 1n suceces-
‘sion instead of from a single large reservoir

ervoirs at the same time. |

My invention has for its object to provide
- a device through which the battery of reser-
voirs at the local station may be charged

of supply, and by means of which the charge
to the ecar may be quickly made, drawing the
same from the several bupplyqesewon Of
the battery in succession and without shut-
45 ting off the connection to the: COMPTressor or
T other primary source of supply

T'o these ends my invention consists of the
‘novel features of construction hereinafter
©.fully described, and defined in the claims.
. .50 The invention is illustrated in the accom-

panj, ing dlawinﬂ's Wherein like letters refer-

'charwmg-st&tmn with the pneumatic motor-

vertical section thro u0h the ehawmo* device

tal section on the line ° &* of Kig. 6 with the o
valve removed. Fig. 31s a ver'tlcal longitu-

11, Iooking toward the right.

. a charge of air from the local station.

ring to hke perts—-— |
Flﬂ'ure 1 is a plan view of a part of the

car or locomotive 1n position to be charged, 55
with some parts omitted and others broken
away. Fig. 2 1s a left side elevation of the
charging dewee and one of the supply-reser-
voirs shown in Fig. 1 with the facing con-
nections removed. Fig. 3 is a perspective 6o
view of the valve with some parts shown in
section detached. Fig. 4 is a longitudinal

on the line x « of Fw' 1 with the Valve in 168
extreme right-hand or primary position with 65
respect to the notations in Fig. 2, directions
being taken with reference to Figs. 1 and 2.
I‘w 5 is a vertical cross-section on the line
2 « of Fig. 4, looking toward the left. Fig.
618 a cross- _section on the line a2 2 of T Fig. 4 70
looking toward the left. Fig. 7 is'a hori 1zon-

dinal section somewhat similar to Fig. 4 but

1is taken on the irregular line a* o* of_ Fler- 9 ne

instead of in the true vertical plane, as shown j
in Fig. 3, and with the valve moved toward
the left one step, or into its second position
in respect to the lever-notations on Fig. 2.

Fig. 9 18 a cross-section on the line &° cc5 of 8o
Flﬂ‘ 8, looking toward theright. Fig.101s a
CTOSS- qeetla:}lzl on the line «° ad of Fig. B or Fig.
Fig. 11 isa ver-
tmel 10nﬂ1t11d1nal section in the same plane
as Hig. 4 with the valve thrown toward the 8g
left 111t0 its fifth p081t1011 in respect to the le-
ver-notations on Fig. 2; and Fig. 121s a cross-
section on the line x* z7 of I‘lﬂ‘ 11 lookmﬂ' |
toward the right.

e 1ep1eeeuts p&ltOf a stleet railway tleck
and b b’ b* represent parts of a motor-car 01_
locomotive thereon in position for receiving
The
said motor-caris provided with a series of air-
storage resewous 6 which are eonnected by 95
smreble piping ¢'. The said piping ¢’ is pro-

vided with a receiving-section fitted with an
outwardly-closing eheck-valve ab c?. |

- When running, the air pesses from the res- .
ervoir ¢ and the piping ¢’ through a branch d oo
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toreduceing-valve d', and thence through pipe |

d* to a hot-water reservoir 3, and thence out
through pipe d*to throttle-valve d®,and thence
through pipes d° to the cylinders of the en-
gines 0°. For the purposes of this case it is
not deemed necessary to further specify the
details of the motor-car. o

At the charging-station are located a series
of supply-reservoirs ' f* 3 4, &c., to any
desired number, all of which are connected to
the valve-chest g of the charging device. The
connections from the reservoirs ' 2 £2 ftare
marked with the same letters as the reservoirs
themselves, and the openings from the said
connections into the valve-chest g are marked
in the same way. The said valve-chest ¢ is
also tapped by a pipe N, leading to a com-
pressor (not shown) or other primary source
of supply located either at the charging-sta-
tion or some point remote therefrom, and the
opening from the said compressor or source
pipe /i into the valve-chest is marked with
the same letter, as shown in TFig. 12. The
sald valve-chest ¢ is also tapped by a pair of
valved pipes £, with flexible sections %', for
connection with the receiving-section of the
piping ¢’ on the cartoeffect the charge. The
openings for the pipe-sections £ in the valve-
chest ¢ are marked with the same letters. In
the valve-chest ¢ is mounted a valve p, pro-
vided with a stem ', which extends outward
through the end of the chest and is pivoted
to a hand-lever p* the lower end of which is
connected by a link p° with a lug ¢', project-
ing from the valve-chest casting ¢, as shown

1n Fig. 2.

I'hve valve p is provided with an admission-
port p*, a longitudinal connecting-port 9%, a

series of outlet-ports p°, and a leakage-port p”.

The port p” connects the admission-port p?
with all of the discharge or outlet ports p®in
the valve p, as best shown in Figs. 3 and 8.
The valve p workson a seat ¢°. The said seat
g*1is provided with a series of supply-ports ¢,
one of which connects with the compressor or
source pipe r and the other four of which con-
nect with the openings in the chest g, which
lead to the supply-reservoirs ' /2 3 4. The
sald valve-seat ¢g* is also provided with a Qis-
charge-port ¢g*, which leads to the charging-
pipe openings k. The valve-seat ¢?is also
provided with one section, ¢, of a by-pass duct
' 1, the other section, 7%, of which is formed
in the left end of the valve, as best shown in
Fig. 12, forconnecting the compressor supply-
port with the admission-portof the valve when
the valve is in its fifth position, as will later
more fully appear. The valve-chest ¢ is also
provided at a suitable point in the seat ¢>
with one section, 7°, of a leakage-duct ¢’ %, the
other section, 7', of which is formed in the
valve and constantly connects with the lealk-

‘age-port p”in the said valve, as best shown

in Fig. . |
The valve p isloosely mounted on the valve
stem or rod p’, so as to be free for a slight

vertical movement therecon, and sufficient

577,024

clearance is afforded above the valve for the
free passage of the air over the top of the
same, as may be seen in Figs. 5, 6, 9, 10, and

12, for holding the valve down fto its seat.

The position of the compressor member of
the supply-ports ¢°, taken together with a
special duct v in the valve-seat ¢?, as best
shown 1n Figs. 4, 7, §, and 11, insures a con-
stant supply of air under pressure to the in-
terior of the valve-chest, for rendering the
pressure avallable over the top of the valve
and equalizing the pressure on the opposite
ends of the valve. |

It should further be noted that the series
of supply-ports ¢* in the valve-seat ¢® and
the series of outlet or discharge ports p° in
the valve p are located so as to be in an in-
verse relation to each other, or, otherwise
stated, the series of supply-ports ¢° in the
valve-seat are 1n the left end portion of the

seat, and the series of outlet or discharge

ports p°in the valve are at the right end por-
tion of the same. The said supply-ports ¢
in the seat and the said outlet-ports p’in the
valve are spaced apart equal distances by
intervening walls of the valve-seat and {he
valve, respectively. The admission-port p*
of the valve and the discharge-port ¢* of the

seat are also located soas to be in an inverse
relation to each other.
sion-port p* of the valve may be made to reg-

IHence the admis-

1ster in succession with any one of the sup-
ply-ports ¢° in the seat, and when this occurs
some one of the outlet or discharge ports p*
of the valve will be in registration with the

discharge-port g* of the seat.

- With the foregoing statements of fact
clearly in mind the operation of this valve
mechanisin may be readily traced.

It the valve be in its primary position, as
shown in FKigs. 1, 2, and 4, at the extreme
right hand of its travel, it will be obvious
from an inspection of Figs. 4, 5, and 6 that
the air supplied from the compressor or other
primary source through the pipe 7 will pass

directly into the valve-chest, in front of the

valve, and will be equally distributed there-
from through the other members of the ports
g® into the supply-reservoirs ' f? 2 f* at the
station. It 1s also obvious, by reference to
IFigs. 4, 5, and 6, that when the valve is in
its said primary position the leakage-port p°
of the valve will be in registration with the
discharge-port ¢g* of the seat, and hence, if

the charging-pipes & &' be in communication

with the cars and contain an¥y air under pres-
sure, then 1f the valves in the sections £ be
open the alr in said pipes & £’ may blow out
through the registered ports ¢*and p*and
the registered sections of the leakage-duects
{ and ??, as shown in Fig. 6. This leakage
is serviceable for emptying the charging-
pipes after the storage-reservoirs on the car
have been given their charge, in order to fa-
cilitate the separation of the said charging-
pipes from the car-pipes.

~If now the valve be moved toward {he left
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one step, so as to occupy the second position,
all the ports will appear as shown in Figs. 8§,
otherwise stated, ‘rhe right-
hand member of the Supply-ports g° will con-
nect with the admission-port p* of the valve,

~and the left-hand member of the outlet-por ts

10O

20

p® in the valve will connect with the dis-
charge-port ¢* in the seat, and hence the sup-
ply-reservoir /' will be connected with the
storage-reservoirs on. the car, supposing the
charging-pipes k &' to bein the position shown
in Fig. 1 and thelr valves to be open.
the movement of the valve p toward the left
another step, orintoitsthird position, the sup-
ply-reservoir f* will be brought into com-

‘munication with the storage-reservoir ¢ on

the car. At the third position of the valve
the supply-reservoir f° will be brought into
communication with the storage-reservoirs on
the car, and at the fourth position of the

- valve the supply-reservoir f* will be brought

39
- there will always be one or more supply-ports

-'.-r-"“""'rr\....'.: e C
S o L.

voirs on the ecar.

into.communication with the storage-reser-
It a larger number of sup-
ply-reservoirs were employed at a local sta-
tion, the same rule would hold, supposing the
supply-portsin the valve-seat and the outlet-
ports 1n the valve to be correspondingly in-
creased in number.

During the movement of the valve from its
primary toits fourth positionitisobviousthat

g°, leading to one or more of the supply-reser-

- voirs at the station, open in advance of the

valve, and this, of course, will permit the

supply from the compressor or other primary
source through the pipe i to pass into the said

 supply-reservoirs, which remain in open com-

0o

munication with the valve-chest in advance
of the valve. Itis equally obvious that the
sald supply-reservoirs will be successively

- cut off from the compressor or source connec-
- tlon in the same order as they are connected

50

55

| '60

with the storage-reservoirs onthecar. Hence
1f the compressor is to continue to run or the
primary source fo remain in communication
with the valve-chest in advance of the valve

some provision must be made for taking care

of the supply at the time when the V:a,lve
reaches its fifth position. This is accom-
plished by the by-pass ' #°, the section of
which in the seat and in the valve will then

come Into registration, as clearly shown in

Figs. 11 and 12, and will permit the supply
from the compressor or other primary source
to blow through into the admission-port pt of
the valve and pass with the supply from the
reservoir * into the car.

Bythrowing the valveintoitssixth orouter-
most left-hand position the admission-port
p* of the valve will be brought into direct
registration with the compressor or source

member of the supply-ports ¢® and permit

~ the direct charging of the car from the com-

- 65

pressor or primary source whenever so de-
sired, and during this time the duect v will
pass into the valve-chest sufficient air to hold
the valve down to its seat.

On

After the charge of the car has been com-
pleted in the manner above described the
valve 18 thrown back to its primary or first
position, as shown in Fig. 4, &c., whereby

‘the bleeding-port p’ of the valve will be
brought into registration with the port g*in
the seat for emptying the charging-pipe & &',

as hithertonoted. The flexible sections &' of
the said charging-pipe may then be readily
disconnected from the car-pipe without noise.

The leverage may be arranged so as to per-
mit the valve p to be operated by hand; but
in practice 1t will be desirable to operate the
said valve p by a power device, on account of
the high pressure to which the valve will be
subject from the supply-reservoirs f' 12, &e.,
at the time when the charge of the car is be-
Ing made.

The valve-chest ¢ is shown as prowded
with a pressure gage or regisier ¢° for indi-
cating the pressure in the supply-reservoirs
and the valve-chest.

In the drawings the charging device has
been shown as provided with a pair of charg-
ing-pipe connections k£ &', although only one
set thereot would of course be used for charg-
ing a single car. Itis contemplated, how-
ever, that the charging-station will be located
between a pair of tracks, and that it will be
adapted for the charging of two motor-cars
at the same time if necessary. .

As already stated, the primary purpose Of
this charging dewce was for use in charging

the reservoirs of storage-cars or locomotives;

but it will be understood, of course, that the

same 1S equally well apphcable for charging

an air receiver or reservoir, wherever 1oc:a,ted

and however applied, from a battery of sup-

ply-reservoirs one after the other in succes-
sion, without shutting off the compressor or
p11mary -source connectmn

It is equallyobvious that this eha,rfrmo'de--

vice wounld beserviceable for a s1m11arusa,fre
with any other kind of elastic fluid as well as
for air.

What I clalm and desire to secure by Le’r-

ters Patent of the United States, is as follows:

1. A device, for charging supply-reservoirs

from a compressor or other primary source

and for charging a storage-car or’ other re-
ceiver from said supply-reservoirs, compris-
ing a valve and valve-seat with the ports
therein arranged to permit the several sup-
ply-reservoirs to be connected with the stor-
age-car, in succession, under a step-by-step
movement of the valve, while always keeping
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open the compressor or source connection and

delivering therefrom first to the untapped

reservoirs in advance of the valve and then

to the storage-car on reaching the last of the
reservolrs, substantially as and for the pur-

poses seb f01 th.

2. A charging device mvolvmn* the eombl-
nation w1th_ a Valve-sea,t ha,vmg a series of
supply-ports and a discharge-port, of a valve

having an admission-port, a series of outlet
| or discharge portsand a port connecting said

1235
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admission-port with all of said outlet-ports,
in the valve, with the ports in the seat and
in the valve in reverse relation to each other,

for permitting the supply-ports of the seat

to be connected with the discharge-portthere-
of, under a step-by-step movement of the
valve, substantially as described. |

3. A device, forchargingan air-storage car
or other receiver from one or more supply
reservolrs, comprising a valve and valve-seat
with coOperating ports for connecting the
supply reservoir or reservoirs to the car, and
with cooperating ports for bleeding the charg-
1ng-pipes, after the charge is ma,de under
the control of said valve, subbt&nually as de-
seribed.

4, The combination with the supply-reser-
voirs 7 1<, &e.,and the compressor or source

- pipe /i, of the valve-chest ¢, the valve-seat ¢?

having the supply-ports ¢, 'the discharge-
port ¢ J*‘ the by-pass section 7', the bleedmo*—
duct section 2 and the chest-duct v, the valve
» having the admission-port p4, the discharge

or outlet ports % the connecting-port p , the_

bleeding-port ¢, the by-pass section +2 one
Or Mmore charging-pipes k k&', for connection
with the car or other receiver, and means for
operating the valve, substantially as and for
the purposes set forth.

In testimony whereof I affix my signature
1n presence of two witnesses.

ROBERT HHARDIE.

" W’itnesses:
K. . COHOON,
JAS. . WILLIAMSON.
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