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b

To all whom it may concern:

Be it known that I, ROBERT NUTTY, of No.
44 Seventh street, in the borough of Manhat-

tan and city of New York, in the State of New

York, claim to have made new and valuable
improvements in machinery for the use of

compressed air and steam, compressed air to.

be used in the propulsion of railroad-cars,

such as are used on city railroads, and on
elevated railroads and in tunnels and in.
mines, and also in the propulsion of marine |

torpedoes and submarine boats for war or
other purposes where steam cannot be used,
also for reducing or lessening the consump-
tion of steam in locomotive and other steam-
engines; and I do hereby declare that the fol-
lowing is a full, clear, and exact description

of the invention, which will enable others

skilled in the art to which it appertains to
make and use the same.

This invention relates to certain new and
usefulimprovementsin the utilization of com-
pressed airorother gaseous or finid pressures,
and has for its object the production of mech-

anism whereby the pressure of the propulsive |

gas or fluid to be carried may be reduced to
the minimmum and in which such pressure
shall be kept constant, uniform, and undi-
minished andin which theentire force of such

. +*

power may be used.

Lo these ends, therefore, my said invention |
consists in the novel features, as well as in

the arrangement and combination of parts
and the details of construction, all as herein-
atter more fully described, and pointed out in
the claims. o

Referring to the accompanying drawings,
illustrating my invention and in the several
1gures of which like parts are similarly desig-
nated, Figure 1 is a top plan view of said in-

~vention mounted upon the wheels of asurface

50

car. Iig. 21is aside elevation thereof. Fig.
3 18 a top plan view with the tanks and their
connections omitted. Fig. 4isalongitudinal
section of the line 4 4 of Fig. 3. Fig. 5 is an
end view. FIig. 6 isanenlarged detail in see-
tion of Iig. 4, showing springs intended to re-
lieve jar of eylinders. Fig. 7isa perspective

viewof theindependent spring-frames for the
engines, and Fig. 8 is an enlarged fragmen-
tary view, in central longitudinal section, of
one of the engines.

will serve to start the car.

- Briefly stated, I use a suitable number .of
tanks, here shown as four, arranged in sets
and with appropriate connections.

pressed air at a comparatively low pressure, |
and the other set are first about half filled
with hot water, the remainder of the space

therein being filled with compressed air at a 6o

much higher pressure than that in the operat-
ing-tanks. When air is drawn from the lat-
ter to operate the engines, the place of the air
withdrawn is at once taken by hot water

forced into the operating-tanks by the higher 65

pressure of the airin the other set, thus keep-
ing the air-pressure in the operating-tanks
always equal and uniform until the air there-

1n has been entirely exhausted. I also use
three sets of engines similar to a triple-ex- 4o

pansion engine, the air from the operating-
tanks first operating the small or primary en- -
gines, being thence exhausted into the larger
or intermediate engines, and being thence

exhausted into the largest or low-pressure en- 75

gines. I also have a separate brake-engine
and so arrange the exhaust therefrom that it

a is a double frame having rigidly secured

‘below 1ts upper portion the transverse bars 8o

b, upon which are mounted the operating-
tanks A and the feed or anxiliary tanks B.

¢, Fig. 7, represents independent spring-
frames, of which three are used, one for each

set of engines, the lateral portions of which 85
are supported upon coil-springs ¢’ to compen-
sate for jar and osecillation, and the longitu-

dinal portions of said frames are provided

| with journals d, in which turn the car-axles
e, Figs. 3, 4, and 6. The engines are of the 9o

simple direct-acting type and in each. the

piston areaisapproximately one-third greater

than that of the next smaller engine.
J represents the small or primary engines,

arranged to rotate the car-axle e by means of g5

crank connections /. o
g g are the intermediate or secondary en-

gines, the piston-rods ¢' of which act as

driving-rods upon the car-wheels.c, and A A

are the large or low - pressure engines, the 100

piston-rods /' of which are also arranged to
act as driving-rods upon the other set of car-
wheels C.  As shown in Fig. 8, the engines

| consist, preferably, cf tubular piping, having

One set, 55
‘the operating - tanks, are filled with com-
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the head I provided with the inlet-port 1 and
the exhaust-port 2, a plug-valve ¢, adapted to
alternately open and close said inlet and ex-
haust ports, and the piston j. -

In the preceding paragraph I'say that I con-
struct my engines of tubular piping. I do

this that they may be able to bear with safety

the comparatively high pressures I use as
compared with the pressures used in engines
of the ordinary construction, and desgiring to
retain all the heat possible in the charge of
air (say at six hundred pounds per square

inch whieh I use in the primary engines) to

operate the intermediate engines I follow the
pistons of the said primary engines to the end
of the stroke and allow of no expansion. 1
cannot have a cushion on the other side of
the piston, as in the said engines of ordinary
construetion and in the absence of this cush-
ion the conneeting-rod straps would inevit-
ably be broken before the piston could be
started in the opposite direction. To prevent
this, I prefer to connect the two primary en-
gines,as well as the two intermediate engines,
by the transverse pipes f* ¢* which form an
open connection between the piston-heads of
the two engines, and I preferably fill said
connections f* ¢* between said piston-heads
with compressed air, water, or oil to aid in
the exhaust of the pressure charge, the en-
gines in each set being arranged to work al-
ternately. VWhen the piston in one engine 1s
on the upstroke, it will force the oil, &e., In
the pipe connections f* g against the piston-
head of the other engine and drive out the
air which has been used on the upstroke of
the latter. I use the open connection filled
with water, oil, &c., between the two engines,
as I have said, and the crank connections are
preserved intact and violent shocks to the
engines are avoided. 1If this open communi-
cation were not provided upon the comple-
tion of the stroke of one engine, the inlet
would be closed, the exhaust opened, and the

“inlet of the opposite engine opened to con-

tinue the rotation of the shaft or axle and
the piston of the first engine would have to
be returned against the remaining pressure
in its cylinder solely by the rotation of the
shaft or axle. By using the body of oil, &e.,
however, the upstroke of the second engine,
as I have said, actuates the said flnid directly

against the opposite side of the first piston-

head and drives it back to complete 1ts ex-
haust without undue strain upon its crank
connections, driving the still-heated air in its
cylinder into the eylinder of the intermediate
engine, and in the same manner the pistons
of the intermediate engines drive the exhaust
air into the low-pressure engines. |
i, Fig. 3, is a rock-shaft operated by an
eccentric &’ on the rear axle ¢, from which

“extend the levers [ [ m m, connected with the

valve-stems ¢ of the primary and intermedi-
ate engines and adapted to operate the same
to alternately open and close the inlet and
exhaust ports thereof. The valves of the

o 745,

3

(5

low-pressure engines /v & are similarly oper-

ated by the eccentric-rods n n, also operated

by the rear axle e. - |
The operating-tanks A are filled with com-

pressed airat a comparatively low pressure—

say six hundred or seven hundred pounds
per square inch—through the pipe o aund
branches o', the former being adapted to comn-
municate through valve 5 with a compressor,

tank, or other suitable source of compressed
‘air, the valves 0* in said pipe being closed.

The auxiliary or feed tanks I3 are about
half filled with hot water through pipe ¢ and

valve 4, connected for the purpose to a suit-

able source of hot water. The remaining

“space in said tanks B is then filled with com-

pressed air at a much higher pressure than

‘that in the tanks A through pipe sand valve

5. The pipe s is continuned in a coil §', ar-

rangedinany suitable heater D, and commu-

nicates with the operating-tanks A through
the stop-valve s® and the regulating-valve s°.
This pressure of the air in the water-tanks
may be regulated to suit the length of the
trip. | |

Upon opening the valves o0° (the valves 3,

4. 5, and 6 being of course closed) air passes
from the tanks A through branches o', pipe

o, through valves 0%, and by pipes o° to the
nrimary engine f f, operating the same and
starting the car.

intermediate engines ¢ g, and the exhaust

therefrom is conducted through pipes g g to
operate the low-pressure engines /v /i, the

small remaining pressure being exhausted
through ports 7 to the atmosphere. As the
air is thus drawn from the tanks A its place

is immediately taken by hot water forced by

the higher air-pressure in tanks I3 through
the pipe s, in which pipe s is placed, as be-

foresaid, the stop-valve s°, which stop-valve

s3 is controlled by the motorman by any suit-
able connection. When the hot water has

passed through said valve s% it continues
through coil s in heater D, where the water

is further heated, and through the regulat-
ing-valve s®into said tanks A, heating, ex-

' panding, and moistening the remainder of

the air therein and uniformly maintaining

the pressure thereof at the same point as be-
Bythese means

fore any air was withdrawn.
not only may a much lower pressure than
heretofore commonly used be carried in the
operating-tanks, ocbviating the use of heavy

and expensive tanks or ‘‘bottles” and the

danger from explosion or bursting, but the

initial pressure in said operating-tanks is
constantly maintained.

~ Attheendof each trip the waterin the tanks
A is drawn off through the stop-cocks 7, and

the compressed air remaining in tanks B flows

through the pipe s, &e., into the tanks A un-

til the pressure in both sets of tanks A and 5.

is equal. The valve s®is then closed, and a

suitable connection being made between the
end of pipe u, tapped into pipe f, and the tank

| The exhaust from said en-
‘gines is carried by pipes p p to operate the
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or reservoir in the power-house the valve 6 | lar gas or fluid under a hln‘her initial pres-

is opened and the air allowed to flow back to
said tank or reservoir from the tanks B until
the pressure therein is suificiently reduced

to permit a new charge of hot water to be

forced in, as previously described, while the
pressureof the airstill remaininginsaid tanks
will be sufficient to prevent vaporization of
the water, and consequent loss of heat.

The brake mechanism comprises the cylin-
der v, having a piston-rod v', to the outer end
of which arepivoted the brake beamsorlevers

?, fulerumed in brackets W, secured to frame
a. «isapipe provided with the valvex', and
throngh said pipe a charge of compressed air
but slightly higher than that of the exhaust

from the intermediate engines g g is forced

intothe said brake-cylinderv below its piston-
head wheneverrequired. Thischargeofcom-
pressed air1is intended as a cushion to the said
piston in the said brake-cylinder v and also
as a spring, as hereinafter described. ¥ 18 a
pipe provided with a valve ' and being in di-
rect communication with the operahing-tanks

Yy' 18 nor'ma,lly closed; but when it is desired
to apply the brakes said valve is opened, per-
mitting theingressof airat the eomparatwely
high pressure of the operating-tanks A into
the eylinder v above its piston-head, driving
the latter inwardly against the low pressure
in the eylinder ¥ below its piston-head and
applying the brakes by the described connec-
tions between the piston-rod and the brake
beams or levers v At the same time the

low-pressure charge in the cylinder v 18 com-

pressed by the mwmﬂ movement of the pis-
ton and its preseureisincreased. Uponturn-
ing the valve 7’ the inlet-port from the pipe
1/ to the eylinder ¢ is celosed and exhaust-ports
are opened, communicating with the trans-
verse pipes z,leading to the low-pressure en-
gines 11 1, and the air which has been drawn
from the operating-tanks Atoapplythe brake,
passes through said pipes z and operates the
said low-pressure engines to start the car, a
complete exhaust bemfr made by the expau-
sion of the original charge in the cylinder v.

Many changes and alterations may be made
in thedevicesand arrangements herein shown

and described without departing from the

principle and scope of my invention. Modi-
fications, additions, and omissions may also
be made to adapt my invention to particular
cases or to meet certain exigencies, and steam
and other pressures may be used instead of
compressed air. Allsuchchanges, however,

may be made by a mechanic skilled in the

art and still be within the scope and purview
of this invention.

What 1 claim as new, and desu*e to secure
by Letters Patent, is— |
- 1. An engine, oneor more operating-tanks
connected direcbly to said engine,and adapted
to contain propulsive gasor fluid under pres-
sure, in combination with one or more auxil-

iary or feed tanks adapted to contmn a simi- | tanks to operatesaid engine isreplaced by wa-

The valve

sure than that in the opemtmg -tanks, and a
bhody of water contained in the said auxiliary
tanks; a valved pipe connecting the operat-

1ng and the feed tanks; whereby the gas or

fluid withdrawn from said operating-tanks to
run said engine is replaced by water from said
feed-tanks; and means for heating said water
during its passage through Sald pipe; sub-
smntlally as described.

2. An engine comprising a cylinder, a pls-

ton, a v ﬂve-contmlled pressure inlet and ex-

haust at the crank end of .the cylinder, in
combination with a similarly-constructed and

alternately-operating engine; an open connec-

tion between the head ends of the two engine-
cylinders, and a body of gas or fluid contained
in said connection and extending from one
piston-head to the other; substantially as and
for the purposes set forth,

3. A plurality of engines arranged in pairs
of increasing area, the engines of each pair
being arranged to work in alternation and

70

75

30

go

each engine comprising a cylinder, a pis-

ton, a valve-controlled pressure inlet and
exhaust at the ¢rank end of the eylinder, the
latter being connected by a pipe to the inlet
of the next largerengine; an open connection
between the head ends of the eylinder of each
pair of engines and a body of gas or fluid con-

tained 1n said connection and extending from
one piston-head to the other in each pair, and

a sultable source.of power connected to the

95

100

smallest pair of engines; substantially as de-

scribed.
4. A pluarality ot enfrmes avranﬂed in pmrs
of increasing area, each engine comprising a

eylinder, a piston, a valve - controlled pres-

sure inlet and exhaust, the latter being con-
nected to the inlet of the next larger engine;
a sultable number of operating-tanks mount-

ed on a frame and connected to the smallest

pair of engines in combination with a brake-
engine comprising a cylinder and a piston,
the former containing a pressure behind said
piston greater than the pressure entering the
Jargest palr of engines, and having a valve-
controlled inlet from the operating-tanks, and
an exhaust leading to the inlet to said largest
pair of engines ahead of said piston (by means
cf which connectlon the exhaust from said
brake-engine is used to start the ear) and
brake beamsorlevers connected to and adapt-

105

I1IO

IIS

I120

ed to be operated by said plston substanmally |

as described.
5. Anengine; one or more operating-tanks,
adapted to eontain gas or fluid under pres-

sure, connected to said engine and provided.

with a valved charging connection in combi-

nation with a suitable number of auxiliary or
feed tanks, adapted to contain a similar gas -

or fluid under a higher initial pressure than
that in the operating-tanks, and a body of
hot water; a valved connection between the
operating and the feed tanks, whereby the
gas or fluid withdrawn from said operating-

125

130
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ter from the feed-tanks; valved connections

| vaporizing and losing its heat; substantially
for charging said feed-tanks with air and | as described. |
with hot water; and a valved air-outlet for - ,
reducing the pressure in said tanks to permit ROBERT NUTTY.
5 the recharging with hot water, and means, | Witnesses: |
consisting of the remaining pressure in said H. M. HAIGH,

feed-tanks, for preventing said water from | J. 1. LIVINGSTON:
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