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UNITED STATES

PATENT OFFICE.

WILLIAM. R. COMINGS, OF NEW BRITAIN, CONNECTICUT.

IMPROVEMENT IN METHODS OF APPLYING POWER IN STEAM,. AIR, OR GAS ENGINES,

. Specification forming part of Letters Patent No. 192,637, dated July 3, 1877 ; application filed

To all whom 1t may concern: :
Be it known that I, WiLriam R. COMINGS,
of New Britain, in the county of Hartford and
State of Connecticut, have inveuted a new and
useful Improved Method of and Apparatus for

Applying Power .in Steam, Air, or Gas En-.
gines; and I do hereby declare that the fol-.

lowing is a full and exaet description of the
same, reference being had to the acecompany-

ing.drawing, and to the letters of reference

marked thereon. ‘
This invention consists, mainly, first, in an

improved method of applying power in.an en- |
gine having its piston moved by an elastic.
fluid through the medium of a liquid volume,.

consisting in heating the liquid volume: to a
temperature sufficient to prevent. condensa-
tion of the elastic fluid, and in, applying ‘the
power to the elastic fluid expansively, so that
its expenditure may be varied during each
stroke of the piston .to correspond with the
work. to be donej; second, in an improved
method of applying power in an engine hav-
ing its piston moved by an elastic fluid through
the medium of a liquid volume, consisting,
essentially, in controlling the supply and ex-
haust of the elastic fluid so that its expendi-
ture may be varied during each siroke of the
piston to correspond with the work to be done,
and in controlling the movement of the liquid
volume, so as to prevent its backward flow;
third,in an improved method of applying pow-
er in an engine having its piston moved by
an elastic fluid through the medinm of aliquid
volume, (consisting, essentially, first, in heat-

ing the liquid volume to a sufficient tempera- .

ture to prevent the condensation of the elas-
tic fluid; second, in controlling the supply and
exhaust; and, third, in applying the power
directly. .to the liguid volume without inter-

vening mechanism ;) and, fourth, in an .im-

proved method of preventing condensation in

an engine having its piston moved by.an elas-.
tic. fluid through the medium of a.liquid vol-.
ume, consisting, essentially, in heating the.

liquid volume to a temperature sufficient to

prevent the condensation of the elastic fluid,"

It consists, further, in the special apparatus
employed to.carry my methods practically into
effect, ‘all of which. will- be fully .deseribed
hereinafter. ’ , .

December 11, 1876.

; In the.drawings, Figure 1 represents a side
elevation, partially in_section, of my improved
apparatus as applied to a hydraulic telescopic
elevator; Fig. 2, a plan view of the same;
Fig. 3, a transverse section  taken on.the line.
x %, Fig. 1; Fig.. 4, a vertical sectional eleva-
tion of the tank, provided with a piston inter-
posed between the main power and.the fluid

-volume ; and Fig. 5 a modifiecation of my ap-

paratus applied to the eylinder of a hoist-ele-
vator.

To. enable others skilled. in the art.to make
and use my invention, I will.now proceed to
describe fully its eonstruoction and manner of -
operation. o

. A represents. the main cylinder of an ele-
vator, of .any of the well-known forms, and «
its piston, of the usual well-known. construe-
tion. -

' B represents a.tank of any proper construe-
tion and suitdble strength, which equals or

-exceeds .in cubie capacity the .cylinder A, as

indicated in the drawing. )
G represents a pipe of comparatively large

.area, by.means of which the interior of tank

B is connected with the chamber a’ of the:cyl-
inder, as.shown.

¢, Figs. 3:and 5, represents a check-valve of
any proper . construction, placed.in..pipe. C,
which is adapted, in the well-known manner,
to permit the flow of liquid from tank B to
cylinder A, but to.'prevent absolutely its re-
turn. .

:D. represents a pipe of comparatively small
area, by means of which, also, the interior of
tank. B.is*connected with the chamber of the
cylinder, as.shown.

d represents a valve of any proper construc-
tion, which is adapted to control the return of
the liquid from cylinder. A to tank B, as will
be hereinatter described.

"E represents. a supply-pipe adapted to de-
liver.steam, conipressed air, or .any - elastic
Mluid from any suitable souree into the tank B.

e represents a'valve of any proper. construc-
tion, which is adapted to control the supply

;of . steam. or, 4ir, :as. will be .hereinafter de-

scribed.
F ropresents an.exhaust-pipe leading from

_tank B.to any proper point of discharge, and
| f avalve of proper. construction. adapted to
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control the exhaust, as will be hereinafter de-
scribed.

G represents a shifting-rope conveniently
arranged for operation in the usual well-known
or other proper manner.

g ¢’ represent wheels attached to the spin-
dles of valves d and e, which are adapted, as
shown, to receive partial revolution from the
rope to actuate the valve.

H represents a belt or band, by means of
which the movement of valve d is communi-
cated to the valve f in the exhaust-pipe.

The special construction of these valves,
and the means for operating them, may be
varied ; but it is essential in all cases that
the construction should be such that the sup-
ply of steam can be controlled independently
of the exhaust.

I represents a volume of practically incom-
pressible liguid, such as water or glycerine,
which is employed between the main power
and the piston of the cylinder as intermediate
means for transmitting power from the former
to the latter.

J represents a coil of pipe contained in tank
B, the ends of which communicate, in any
proper manuer, with a boiler, K, Fig. 1, or
other proper source of heat-supply. j repre-
sents a chamber or vessel of proper construc-
tion, by means of which the waters of conden-
sation may be collected and drawn off.

The operation is substantially as follows:
‘When it is desired to raise the cab or plat-
form, the shifting-rope is actuated in the
proper manner to open -the valve e in the
steam-supply pipe to a greater or less extent,
according to the load to be lifted. ’

The steam thus admitted to tank B acts by
its pressure to force the liguid volume con-
tained therein through the large pipe C into

" the chamber o/, Fig. 1, below the piston a of
the elevator-cylinder, the check-valve ¢, Fig.
3, freely permitting flow in this direction.

The movement of the displaced water actu-
ates, of course, the piston of the cylinder to
raise it in the usual well-known manuner.

The valve ¢ in the steam-supply pipe is act-
uated without affecting the operation of the
other valves, and hence, by opening it more or

- less tully,according to the load to belifted, the
elastic fluid, serving as a main power, is made
to act expansively, in the usual well-known
manner. For instance, if it is desired fo lift
a light load, the valve ¢, controlling the steam-
supply, is opened to its full extent, allowing
steamn to enter the chamber at full pressure;
but before the piston e has completed its
stroke the valve e is actuated so as to instantly
cut off the supply, and the body of steam thus
admitted and confined in the chamber will
then act by expansion to displace the liquid
beneath it, and drive the piston through the
remainder of its stroke, but with a lifting power
diminished just in proportion to the grade of
expansion employed. Thus if the volume of
steam admitted at full pressure and cut off
was equal to one-tenth the volume of the cyl-

inder, the elevator would be raised with one-
tenth thelifting capacity that would have been
given to it by allowing the steam to enter
at full pressure through the entire stroke of
the piston or pistons.

The steam is thus made to act expansively
on what is called the “cut-otf” prineiple.

If, instead of opening the valve to its full

limit for a short period of time, it is opened
to a very slight extent throughout the entire
movement, the steam will expand as it enters,
and actuate the elevator- piston, as before,
with a lifting capacity proportionate to the
grade of expansion produced by allowing the
steam to enter through the partially - open
valve. Thus if the valve was opened to one-
tenth the amount necessary to permit the
steam to fill the chamber at full pressure, then
the lifting power of the elevator would be,
as before, one-tenth of its maximum ; but a
quantity of steam would be employed at full
pressure equal to only one-tenth the amount
necessary to raise the elevator with its full
load.
- It will thus be readily seen that, by open-
ing the steam-supply valve to a greater or
less extent, a lifting-power ean be given to
the elevater exactly proportionate to the load
to be carried up, and also that the consump-
tion of power can be perfectly adjusted to the
requirements of the load.

By this last method the steam is caused to
act expansively on the ¢ throttling ” prineiple,
in distinction from the former method by cut-
off.

When the elevatorreaches the desired point.
it may be stopped by closing the supply-valve,
and when stopped it will be securely held
from descent by the check-valve ¢, which ab-
solutely prevents the return of the fluid vol-
ume.

When it is desired to lower the elevator.
the shifting-rope G is properly actuated to
open the valve f controlling the exhaust,
and the valve d countrolling the flow of lig-
nid from the cylinder to the tank,in conse-
quence of which the pressure will be removed
from the tank, and hence the fluid volume
may be forced back into the same by the re-
turn of the piston of the eylinder..

The operation of the valves in detail may
be set forth as follows:

To raise the elevator the shifting - rope is
pulled up to a greater or less extent, accord-
ing to the necessities of the case, and the
valves d, e, and f are, consequently, all re-
volved to a corresponding extent. The con-
struction of these valves, however, is such
that only the valve e will be in position to
open, the other valves, though partially re-
volved, still remaining closed. When it is de-

‘sired to stop the elevator the rope is pulled

down to its first position, and, consequently,’
the supply of steam is shut off.

To lower the elevator the rope is pulled still
farther downward, so that the valves d f are
revolved far enough to open communication
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in the pipes D F, while the steam-valve ¢ re-
mains elosed.

By means of the heating-coil the liquid in
the tank B is raised to a temperature equal to
or higher than that of steam, (2129,) or that
of ‘other elastic fluid employed, in order that
the latter, when serving asa main power, may
not be condensed by coutact with it.

To obtain this high temperature a liqud
should . be used whose boiling-point is higher
than the temperature of the highest pressure
of steam employed.

1f, however, compressed air or a similar
elastic fluid is employed as the main power,
the liquid, of course, will not berequired to be
heated, as no condensation will take place.

A modification of my invention is shown in
Fig. 5.

In this figure L represents an auxiliary tank,
communicating with the main tank by a pipe
or-opening controlled by the check-valve i,

! represents an auxiliary pipe, by means of
which the auxiliary tank is connected to the
delivery-pipe D between the.valve d and the
tank B, as shown. .

P represents a check - valve located in the
main pipe D, as shown, tlhe purpose of
which is to prevent the lignid in the tank
when passing to the cylinder from entering
the auxiliary pipe and returning through the
auxiliary tank to the main tank. If desired,
however, instead of locating a check-valve in
the main pipe D, a valve of ordinary consfruc-
tion may be located in the auxiliary pipe I, in
which case it should be connected to the valve
din sueh manneras to work in harmony with it.

The operation is as- follows:

When the exhaust-valve J and the valve 4,
coutrolling the return of the liguid to the
tank, are opened to permit the elevator to de-
scend, the. liguid will flow immediately
throngh the auxiliary pipe I into the auxiliary
tank I, but not immediately into the main
tank B, as its flow in this direction is checked
to a greater or less extent until the steam has
entirely escaped through the exhanst. When
this is accomplished the liquid from the eyl-
inder may flow directly through the main
pipe into the tank B, but ceases to flow
through the auxiliary pipe I,

The check-valve. | cousequently being no
longer supported by the steam-pressure, is
opened by the weight of the liquid in the aux-
iliary tank, which latter then flows again into
the main tank,

If desired, all the liguid returning to the
tank from the cylinder, may be eaused to pass
through the auxiliary pipe, in which case that
portion of the main pipe between the connec-
tion with the auxiliary pipe and the tank may
be dispensed with,

By the employment of the auxiliary tank
and connections, as deseribed, the liquid De-
neath the piston of the elevator is allowed to
escape from the eylinder instantly, and with
a uniform velocity when the valve d and ex.

haust-valve f are opened to cause the elevator
to deseend when, without their employment,
the liquid would be retarded in its movement
by the escaping steam, and its initial velocity
consequently aecelerated until the exhaust of.
the latter was completed.

L do notlimit myself to the precise constroe-
tion showi.

The steam or other elastic Aluid may be used
expansively, either by the employment of a
throttle-valve or cut-off, the construction in
the latter case being properly modified for.
that purpose, '

In place of a rope for actuating the valves,
a- rod; adapted to give positive wmovements,
may be employed.

If desired, a piston, M, may be interposed
between the main power and the intermedi-
ate fluid volame, as shown in Tig. 4.

The main piston of the elevator may be of
any proper coustruction, as stated; but when
exposed to a high temperature, as when steam
or a similar fluid is employed, it is preferably
provided with a central layer of asbestus, fels,
or other non-conducting material, as shown in
Fig. 1, to prevent the conduction of heat to
the upper portions of the elevator.

A coil is used. for heating the fluid volume,
or a steam-jacket, or other proper means may
be used,

The main cylinder of the elevator may also
be jacketed in any proper manner to prevent
the radiation of -heat.

My invention may be employed, of course,
for any of the various purposes to which hy-
draulie pressare is applicable.

Some of the advantages belonging to my
invention are as follows: -

. Steam or compressed air can be used as the

main power, and be employed expansively, so-

that the expenditure of power may be propor-
tioned to the weight to be lifted.

By the employment of a highly - heated
liquid volume, the loss of power resulting
from the condensation of steam is avoided.

The main power also being applied direetly
to the intermediate liquid volume without the
use of intervening mechanism, I simplify the
construction and reduce the cost.

The elevator being lifted by a fluid volume
receiving movement from a main power acting
continuously and not intermittently, its move.
ment will necessarily be uniform and without
shock or jar,

The descent of the elevator also being gov-
erned by the flow of liquid through a pipe, its
movement also will be necessarily uniform and
without shock or jar. :

The counstruction of the apparatus as a
whole is exceedingly simple, and it can be pro-
duced at a comparatively small cost.

The inveution herein described, although
adapted for all the various purposes for which
hydraulic pressure is used, is only shown as
employed in connection with elevators,

Having thus fully described my invention,

A\
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what I claim as new, and desire to secure by
Letters Patent, is— '

1. In an engine in which a piston is moved
by an elastic fluid through the medium of a
liquid volume, the method of applying the
power, consisting in heating the liquid vol-
ame to a temperature sufficient to prevent
condensation of the elastic fluid, and in ap-
plying the power to the elastic fluid expan-
sively, as shown, so that its expenditure may
be varied daring each stroke of the piston to
correspond with the work to be done.

9. In an engine in which a piston is moved
by an elastic flnid. through the medium of a
liquid volume, the method of applying the
power, ‘consisting in controlling the supply

and exhaust of the elastic fluid so that its ex-,

penditure may be varied during each stroke
of the piston to correspond with the work to
be doue, and in controlling the movement of
the liquid volume, so as to prevent its back-
ward flow.

3. In an engine in which a piston is moved
by an elastic fluid through the medium of a
liquid volume the method of applying the
power consisting, first, in heating the liquid
volume to a sufficient temperature to prevent
the condensation of the elastic fluid ; second,
in controlling the supply and exhaust, as
shown ; third, in applying the power directly
to the liquid volume without intervening
mechanism.

4. In an engine in which a piston is moved
by an elastic tlaid through the medium of a
liquid volume, the described method of pre-
venting condensation, consisting in heating
the liquid volume to a temperature sufficient
to prevent the condensation of the elastic
fluid, substantially as described. .

5. The combination of the piston-echamber,
the liquid-chamber provided with means for
supplying and exhausting the motive fluid,
and a valve interposed between the two cham-
bers for controlling the flow of the liquid, said
valve and the steam-valve being independ-
ently controlled, substantially as described.

6. In a machine in which the piston is
moved by steam-pressure transmitted through
a liquid body, the check-valve for prevent-
ing the return of the liquid to the cylinder,
a valve for admitting the required amount
of pressure and means for controlling the ex-
haust, whereby the supply and exhaust may
be independently operated.

7. In a machine in which the power is
transmitted through a heated liquid, the heat-

ing-coil in combination with the liguid-cham-

ber, substantially as described.

S The combination of the main tank B,
the auxiliary tank L, the check - valve 1 be-
tween them, and the pipes D I, connecting
said tanks with the piston-cylinder, the con-
struction Leing such that the backward flow
of the liquid volume is permitted while the
steam is exhausting, substantially as de-
scribed. .

9. In a machine in which the piston is

moved by the pressure of an elastic fluid,"
transmitted through a liquid volume, in com--

bination with the cylinder A and tank B, the
independent supply and exhaust pipes E and
F, having valves ¢ and f, adapted for inde-
pendent operation to permit the use of steam
expansively, substantially as described.

10. In combination with an intermediate
liquid volume, adapted to Dbe acted upon by
steam-pressure, a valve for admitting the re-
quired amount of pressure, a check-valve for
preventing the backward flow of the fluid when
acted on by the pressure, and @ piston, sub-
stantially as described.

11. In combination with the tank B and
cylinder A, the connecting - pipe O, having
check-valve ¢, and the pipe D, having . the
valve d, as described.

12. In combination with the tank B and
cylinder A, the valve d controlling the flow in
the pipe D, the valve f controlling the ex-
haust, and intermediate means, substantially
as described, for connecting and operating the
two together.

13. In combination with a tank, a steam-
supply pipe having a valve independently con-
trolled, and a delivery-pipe baving an auto-
matic check, the construction being such that

‘when strain is admitted to the tank the liquid

is caused to flow from the tauk without possi-
bility of return, substantially as described.
14. In combination with a tank having a
steam supply-pipe with an independently-act-
ing valve, a delivery.pipe baving a check-
valve, and an inflow-pipe and exhaust-pipe,
having valves working in harmony, substan-
tially as deseribed.
WM. R. COMINGS.
Witnesses : '
TaomAs O. CONNOLLY,
H. W. BEADLE.




