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UNITED STATES

PaTeEnT OFFICE,

ROBERT HARDIE, OF ROME, NEW YORK, ASSIGNOR TO THE GENERAL
COMPRESSED AIR COMPANY, OF NEW YORK, N. Y.

POWER-CHARGING DEVICE.

SPECIFICATION forming part of Letters Patent No, 580,827, dated April 13, 1897.
Application flled September 2, 1896, Serial No. 604,622, (No model.)

To all whom it may concern: .

Be it known that I, ROBERT HARDIE, a ¢iti-
zen of the United States, residing at Rome, in
the county of Oneida and State of New York,
have invented certain new and useful Im-
provements in Power-Charging Devices; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the same.

My inventionrelatestocharging devices for
air-storage motor-cars and isin the nature of
an improvement on the charging valve or de-
vice disclosed in my United States Patent No.
577,024, issued to me of date February 16,
1897, entitled ¢ Charging deviee for air-stor-
age motor-cars.”

In so far as the charging function is con-
cerned the principle of construection and the
details of the mechanism are in my present
application substantially identical with my
said former patent, but additional means are
provided whereby powerisrendered available
for moving the valve. These devices are de-
signed to be used for charging storage-reser-
voirs up to a pressure of two thousand pounds

‘or more per square inch, and hence with the

construction shown in my former case it was
difficult to handle the valve. By my present
invention I overcome the said difficulty and
afford a valve which is easy to operate and
is quick in its action.

To theends above noted, my invention con-
sists of the novel devices and combinations
of deviees hereinafter described, and defined
in the claims.

The invention is illustrated in the accom-
panying drawings, wherein, like notations re-
ferring to like parts throughout the several
views— . :

Figure 1 is a vertical longitudinal section
through the charging device or valve mech-
anism with some parts broken away and some
parts shown in elevation, the valve proper
being shown in what may be regarded either
as its initial position or its final position or
the positions taken before the charging has
been begun and after thesame has been com-
pleted. Fig. 2 is a detail in sectional per-
spective with the valve in the position shown
in Fig. 1 for showing the relation of the valve

to the bleeding-duct in the chest or casing.
Fig. 3 is a view similar to Fig. 1, but with the
valve proper shown in charging position for
drawing off the air from reservoir No. 1 of
the local battery at the charging-station and
delivering the same to the storage system on
the car. Fig. 4 is a view, chiefly in perspec-
tive, but partly in vertical and longitudinal
section, with some portions broken away for
showing the relations of the portsin the valve
and the valve-chest when the valve proper is
at the fourth step of its movement toward the
right or in position to draw the air from the
last-tapped member of the battery of reser-
voirs at the local charging-station. '

For the purposes of this case it has not been
deemed necessary to show either the car or
the local battery of reservoirs at the charg-
ing-station. It will beunderstood, of course,
that the said battery of reservoirs, at the local
charging - station, are themselves charged
from a suitable compressor located either at
the said station or elsewhere and in communi-
cation therewith. The charging device dis-
closed in this and my former patent is of
such construction as to permit the members
of the local battery of reservoirs to be tapped
in suecession, while permitting the compres-
sor to continue to run. 'During the time that
the charge is being drawn from the members
of said battery up to, but not including, the
last tapped of the series the compressor can
continue to deliver to all the members of said
battery in advance of the member thereof
being tapped by the charging device, and
when the last member of the battery is being
tapped by the charging device the compressor
can deliver, through a by-pass, directly to the
storage on the car. After the charge has
been completed the valve may be thrown
back into its initial or final position, and the
proper connections will be established to
bleed the coupling-pipes to the car for per-
mitting the separation to be readily made
without noise.

With so much of the action premised the
construction may be more briefly described
and more readily understood.

In respect to the valve-chest it will be con-
venient to distinguish the base portion a, the
top portion o', and the heads or end pieces
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o? a3, respectively. The partsaa’ are formed
asa cylindrieal casting suitably bored out and
the end pieces orcaps a®a®applied thereto in
any suitable way, as by serew-bolts at. The
upper or top part ¢’ of the valve-chest cast-
ing is provided with a raised portion a for a
purpose which will presently appear.
Intheinteriorof the valve-chestis mounted
a valve b and a pair of pistons ¢’ ¢ all car-
ried on a common rod ¢®. The piston ¢ is
spaced apart from the valve b by a sleeve-
like projection &', projecting from the body
of said valve. The piston ¢? is directly ad-
jacent to the left end of the valve D. The
said valve b and the said pistons ¢’ and ¢?
divide the interior of the main-valve chest
into three chambers, to wit, a central cham-
ber f and end chambers f' and f?, respec-
tively, outward of the respective pistons ¢’
and ¢ The valve b works on a suitable seat
b?, which at its right-end portion is provided

with a series of ports numbered from 1 to 5,

inclusive, and near its central portion is pro-
vided with a port b3, whieh leads to the out-
let or pipe connection b* for the motor-car
coupling. Of the ports1,2,3,4,and 5 at the
right-end portion of the seat the member 5is
intended for connection with the compressor
and the other members 1, 2, 3, and 4 connect
with corresponding members of the local bat-
tery of reservoirs. (Not shown.)

The valve b is provided with a series of
annular ports numbered 1 to 6, inclusive, of
which the members 1 to 5, inclusive, corre-
spond to and are intended for codperation
with the ports numbered 1 to 5 in the valve-
seat 0% The port 6 in the valve D codperates
with the port b® in the seat and with bleed-
ing-duct sections 6* and 6° respectively,
formed one section in the valve and the other
in the casing, as shown in TFigs. 1 and 2, for
bleeding the car-pipe connections when the
valve is in its initial or final position, as
shown in Fig. 1. The said valve b is pro-
vided with an inlet-port b° near its right end,
which communicates with a longitudinal
chamber 0% in the valve. The said chamber
or passage 0° intersects all of the annular
ports numbered 1 to 5, inclusive, in the said
valve. Thenumbered ports 1 to5 in the valve-
seat and thenumbered ports1to5in the valve
are in inverse relation to each other and are
g0 spaced apart that whenever the inlet-port
0% of the valve is in registration with any
given numbered port of the seat the valve-
port of corresponding mumber will be in
registration with the outlet-port b° of the seat
leading to the ecar - e¢harging connections.
Hence it is obvious, supposing the initial po-
sition of the valve to be as shown in Fig. 1,
that by moving the valve toward the noht
one step after another in suecession, Lhe
ports 1, 2, 3, 4, and 5 of the seat may be sue-
cessively put into communication with the
outlet-port &° and the connections therefrom
to the storage-reservoirson the car. In this
way, therefore, the battery of local reservoirs

at the charging-station may be successively

tapped. When the valve b reaches the fourth
step of its right-hand movement, so as to
bring the mlet b’ of the valve 1nto registra-
tion Wlth the port 4 of the seat, by-pass sec-
tions 5* and 5°, formed one section in the
seat and the other in the valve, will permit
the supply from the compressor, throu gh port
5, to pass into the inlet b® of the valve (Lnd go
thence with the charge from battery-reservoir
No. 4, fo the storage-reservoirs on the car.
After the valve is thrown back to its initial
or starting position, as shown in Fig. 1, the
port numbered 6 in the valve and the bleed-
ing-duect sections 6* 6* will permit the air in
the car connections to escape, as hitherto
noted.

The actions so far traced are common to
this and the valve mechanism shown in my
prior patent above identified. For the pur-
pose of rendering power available to operate
this valve I have added the pistons ¢’ ¢® and
the other parts, which will now be noted. The
spacing-collar O’ on the valve D is of a length
to span all the numbered ports 1 to 5, inclu-
sive, of the valve-seat when the valve is in its
initial or final position, as shown in Fig. 1,
andthe by-pass section 5* extends to the right
beyond the compressor inlet-port 5 of the seat.
Hencein all positions of the valve the central
chamber f of the chest is in communication,
directly or indirectly, with the compressor
through port 5, or, otherwise stated, contains
air under pressure.

The top of the raised part a® of the valve-
chestcasting serves as a seat g for a small con-
trolling- valve h. The seat ¢ is provided with
a central duet or port ¢', leading to the cen-
tral chamber f of the main- valve chest and
is also provided with a pair of por ts ¢°, one
on each side of the central portg’, which portq
g* lead, respectively, one to the chamber 1
and the other to the chamberf of the main-
valve chest. The said ports ¢? are shown as
connecting with s(ud chambers f and f? by
means of plpes ¢® and passages g* in the top
portion «' of the main-valve-chest casting.
The controlling-valve i is of asize to span the
three ports ¢’ and ¢g* of the seat and is pro-
vided with a cavity ' of the proper length to
connect all three of said ports when the said
valve is central, as shown in Figs. 1 and 3
The top portion of the controlling-valve 1 is
of the proper form for codperation with acover
R? to hold a diaphragm A% The cavity h' un-
der the diaphragm 5»*® communicates con-
stantly, through a small duct A%, with the cav-
ity &’ of the valve. The diaphragm A%is pro-
vided with a plunger A%, which works out
through the cover k*and aamusb a resistance-
plate , carried by corner-posts 2%, rising from
the seat- casting ¢®. Inasmuch as the cavmy
I/ constantly communicates with the central
chamber f of the main- Valve chest by means
of the central port or duct ¢’ in the seat g, it
follows that the diaphragm /% is constantly
subject on its under surface to valve-chest
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pressure, and thereby the said diaphragm A3
and the plunger &%, in codperation with the
resistance-plate A7, constitute a counterbal-
ance for holding the controlling-valve 7 down
toitsseatg. The cavity 2 in the controlling-
valve % is, in cross-section, only equal to the
small ports g* or ¢’ in the seat for said valve.
Hence the area of the counterbalancing de-
vice which is subject to fluid-pressure is
greater than the area subject to pressure on
the face of the valve, and therefore the conn-
terbalancing device will hold the valve down
to its seat.

The rod ¢*of the main valve connects, by a
pin ¢, with the lower end of a lever ¢*. The
upper end of said lever ¢® connects, by pin ¢,
withrod ¢". The rod ¢" connects with a hand-
lever ¢% provided with spring-pawl lock-lever
¢’.  The lever ¢® is pivoted at its lower end to
the base-plate of alock-segment ¢, provided
with notches adapted to be engaged by the
spring-pawl ¢’ of the hand-lever ¢.. The lock-

segment casting ¢' is bolted or otherwise se- |

cured to the main-valve-chest casting, as
clearly shown in Figs. 1 and 8. The notches
in the lock-segment ¢!° are numbered from 1
to 6 in the same order or relation and corre-
sponding to the numbered ports of the main
or charging valve . The lever ¢® connects
with the controlling-valve by central rod ..

The action of the power device isas follows:
Suppose the main valve b is in its initial or
final position, as shown in Fig. 1. Then the
hand-lever ¢® will be locked to the notch num-
bered 6 of the segment ¢. This holds the
main valve b, as hitherto noted, in its initial
or final position, as required for coupling the
charging - valve mechanism to the car, or
bleeding the coupling-pipes, just before dis-
connecting the same from the car. When
the parts are in the position shown in Fig. 1,
the controlling-valve 7 will be central, and
the pressures in the chambers f’ and f2of the
main-valve chest will be equal, inasmuch as
all three chambers f f' 2 are in communica-
tion through the ports ¢' and ¢? of the valve-
seat g and the cavity 2’ of the controlling-
valve /. If now the hand-lever¢® be moved
toward the left 6ne notch, so as to engage
with the notch numbered 1 in the segment
¢!, the first action will be to throw the con-
trolling-valve htoward the left to the extreme
of its travel. This will uncover the right-
hand member of the ports g2, thereby openin g
the chamber f' in the main-valve chest to the
atmosphere, whileatthe sametime the cham-
ber £ in the main-valve chest will be in com-
munication with the chamber f through the
left-hand member of the ports g2, the cavity
%' in the controlling-valve, and the port g in
theseat g. Ience the pressure from the cham-
ber f* will become effective on the piston c?
to move the main or charging valve b toward
the right one step or into the position shown
in Fig. 2. 'This step is limited by the move-

ment of the controlling-valve % toward the
right by motion imparted from the charging-

valve b through the lever ¢® and the rod ¢t
Otherwise stated, the initial movement of the
controlling-valve 7 toward the left was im-
parted by the hand-lever ¢® and the connec-
tions ¢® ¢ ¢', turning on the pin ¢t as a ful-
crum, while the main valve b was held sta-
tionary. As quick as the hand-lever ¢8 be-
came locked to the segment ¢ the pin ¢® be-
came a fulerum for the lever ¢, thereby caus-
ing the movement of the main valve toward
the right o carry with it the controlling-valve
h, through rod ¢!, back to its normal or cen-
tral position. As quick as the controlling-
valve histhusrestored toits central position

70

75

8o

the cavity 2’ thereof will again connect all the .

ports g’ and g2 of the seat g, thereby equaliz-
ing the pressures in the chambers f’ and f?
of the main-valve chest and instantly stop-
ping the charging-valve b. The parts are so
broportioned as to make this step of move-
ment of the charging-valve b exactly of the
right length to correspond to the spacing be-
tween the numbered ports of the main-valve
seat and the numbered ports in the main
valve. Otherwise stated, at the first step of
the main valve’s movement toward the right
its inlet-port 4° will be brought into registra-
tion with port No. 1 of the main-valve seat,
and port No. 1 in the main valve will be

brought into registration with the discharge

oroutlet port 0% leading to the car connection.
In this way power is rendered available at
will for moving the main or charging valve
b toward the right undera step-by-step move-
ment in succession until the compressor-
port 5 has been tapped. By then throwing
the hand-lever ¢’ toward the right, so as to
engage the same with notch No. 6 of the seg-
ment ¢! the controlling-valve . will also be
thrown to the extreme right-hand limit of its
travel. This will open the port g2 at the left
and the chamber f?in the chest to the atmos-
phere and render the pressure in the cham-
ber f’ effective on the piston ¢’ to move the
main valve backward or toward the left into
its initial or final position, as shown in Fig.
1. On this return or long stroke of the main
valve the controlling-valve %is brought back,
of course, to its central position, and this oc-
curs before the extreme limit of the main
valve’s travel toward the left, so as to reés-
tablish the pressure in the chamber f? for
stopping the main valve without jar and
maintaining open connections to the cham-
ber £ After the main valve has been thus
returned to its initial or final position the
port 6 in the valve will register with the pas-
sage b® in the seat, thereby rendering it pos-
sible to bleed the car-coupling connections
through the bleeding-ducts 6* 6Y, as hitherto
noted.

From the foregoing description it must be
obvious that in virtue of the improvement ot
invention herein disclosed the charging de-
vice disclosed in my prior patent hereinbe-
fore identified is rendered operative by power
or air-pressure by a controlling device which
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is of simple construction, whichisreliable,and
which is extremely easy and light to handle.

By actual usage I have demonstrated the
efficiency of the mechanism herein disclosed
for the purposes had in view. With the use
of the same I find that the storage-reservoirs
on the car may be quickly charged from the
battery of reservoirs and the compressor at
the local charging-station up to the pressure
desired. The coupling and uncoupling con-
nections are also thereby rendered easy to
malke without noise.

It will be understood, of course, that the de-
tails of the construction might be changed
without departing from the spirit of my in-
vention.

I have illustrated and described my pre-
ferred form of power device; but it must be
understood that I do not, in the broad point
of view, limit myself to the particular form
herein shown. The fluid-pressure might be

rendered available for operating the charg-.

ing-valve by other forms of air-motors, and

motors employing other agents might be em-

ployed. In all cases, however, manual ac-
tion should render the power device operative
to move the charging-valve, and the move-
ment of the charging-valve should automat-
ically render the power device operative to
stop and hold the charging-valve at the end
of the valve’s predetermined step of required
movement.

In this specification and claims I use the
expression ‘‘power device,” as in its popular
usage, to denote any device for utilizing mo-
tive forces or agents other than human—such,
for example, as fluids or electricity—and by
the term ‘‘controller” I mean to denote a

valve, switeh, or other equivalent device for

confrolling the action of the power device em-
ployed.

What I claim, and desire to secure by Let-
ters Patent of the United States, isas follows:

1. The combination with a charging-valve
and valve-seat having their ports arranged
for tapping a series of supply-reservoirs or
other sources, in succession, under a step-by-
step movement of the valve, of a power de-
vice, for operating said charging-valve, and
acontrolling-valve for the power device, both
the controlling-valve and power device be-
ing connected to a common lever, and ports
and passages arranged substantially as de-
scribed, whereby movement of the control-
ling-valve will cause the power device to move
said charging-valve and the movement of the
charging-valve will automatically restore the
controlling-valve to its normal position and

cause the power device to stop the charging-
valve, at the end of its predetermined step of
movement, substantially as described.

2. The combination with a charging-valve
and valve-chest, of pistons on the charging-
valve rod within said chest, a controlling-
valve and valve-seat with ports arranged for
the application of fluid-pressure to either or
to both of said pistons, and manipulating con-
nections, for said controlling-valve, so ar-
ranged that said controlling-valve may be set,
by hand, for applying pressure to move the
charging-valve, and will be set automatically,
by the charging-valve, for applying pressure
to stop the charging-valve, at the end of its
predetermined step of movement, substan-
tially as described.

3. The combination with a charging-valve
and valve-seat, with their ports arranged for
drawing the charge from a series of supply-
reservoirs or other sources, in suceession, un-
der a step-by-step movement of the charging-
valve, of a fluid-pressure power deviee, for op-
erating said charging-valve,including a con-
trolling-valve normally rendering the pres-
sure operative to hold the charging-valve
wherever set, and a hand-lever with connec-
tions to both of said valves, so arranged that
the controlling-valve may be set by hand, for
rendering the pressure operative 1o move the
charging-valve, and that the movement of the
charging - valve will, automatically, restore
the controlling-valve to its normal position,
for rendering the pressure operative to stop
and hold the charging-valve, at the end of
its predetermined step of movement, substan-
tially as described.

4. The combination with the charging-valve
and valve-chest, of the pistons ¢/, ¢® on the
valve-rod within the chest,the central chest-
chamber f always open to valve-chest fluid-
pressure, the chambers ' and f? outward of
said pistons, the controlling-seat g with the
central port ¢’ leading from said central cham-
ber f and with the air-ports g? leading, one to
each of the chambers ' and f? the control-
ling-valve h on said seat g, and provided with
the cavity A’ spanning all of said ports when
the valve is central, and the manipulating
connections ¢?, ¢¥, ¢?, ¢! and lock-segment c¥,
all arranged and coOperating, substantially
as described. '

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

ROBT. HARDIE. (L. s.]

Witnesses:
HucH ROSE,
E. G. OSTERMANN,
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