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To all whom it may concem

Be 1t known that we, R. E. ROGERS and-

~Jamzms Brack, of the city of Philadelphia,
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Do

pansive and elastlc power of so chea
safe a material as air, yet none of the de-
vices for employing 1t either alone or in
conjunction with steam have hitherto been

1n the State of Pennsylva.ma have invented
a new and useful Improvement in Combin-
ing Air and Steam for Actuating Engines:
md we do hereby declare that the. followmcr
is a full, clear, and exact descuptlon there-
of, reference being had to the accompany-
g drawings. and to the 1etter ‘and marks
thereon

Atmospheric air and steam and air and
water heated either by the. air or otherwise |

to the vaporizing point, and air and the
gaseous products of combustion and steam,

" have been mingled: or. assoclated, ‘m_d used.

as a motive power. Desirable as is the re-
sult of turning to profitable account the ex-
ap and

productive of any hroe amount of effective

power, when compned to the dimensions of
In all instances when these

the engine used.
elements have been used, the air, or other
gaseous material, has been fed 1111;0 the steamn
or water by means of a force-pump or air-

pump driven by the power of the engine.

So much, therefore, of the power of the en-
oine as 1s consumed 1n forcing in the air, 1s
neceqsanlv lost; and this is the Serious ob

']9(3131011 311(:1 chlef dl“le‘lCL to the employ
ment, m the ordinary way, of -air in connec-

tion with Steqm By our invention, w ‘hich
is self-acting in its operation, the air is in-
troduced and commingled with the steam,
through the agency and by the power of the
current of the steam itself on its way from

the generator to the motive cylinder of the
Our mvention i1s based upon the
'prmelple that a current of steam, air,

engine.
or
other fluid body issuing from an orifice. will
carry along with 1t any 7 other

'1011ndmo 1t

The dr AWINgs formmﬂ palt oi ﬂllS &peuh
cation show the means for carrying out our
invention attached to the steam pipe between

the throttle valve and the regulating valve,

or between the boiler and the Valve chest.
Figure 1 of these drawings is a top view
of a horizontal boiler and horizontal en-
gine with the usual parts and pieces belong-
ing thereto, and with a set of means for ex-
111b1t1110 one way of using our invention.

 engine; and Fig.
section, of the pipes and valve through
which the steam and alr pass on thc—31r way

fluid body sur-

‘the expansion of the air.
air which the steam is capable of thus draw-
ing 1 and carrying forward to the work-

3 18 a view, by homzontal

to the working cylinder.
In each of these fioures where 111{6 palts
are shown like lettels and malhs are used to

1ndicate them.

(@) marks the boiler, (Z)) the safety valve,
(¢) the lever of the Safety valve, (d) a try-
cock, (¢) the steam pipe, (f) the throtfle
V‘LI’V@ ) the regulator valve,
valve chest, (¢) the Valve rod, (L) the eccen-
tric of the valve rod on the shaft, (/) the
working cylinder, () the eﬂl‘mst pipe,

) the. connecting rod or pitman, (p) the_'

crank of the main or power shaft, and (¢)
that shaft. | '

In Fig..3 18 shown a1l ar mnf)‘ement Whleh

exhibits the principle of our 1116th0d---—the'
~subject of this specification—which arrange-

ment we have found a good one, thOUOh 1t
1s only one of many Whlch may e dewsed
for carrying out our invention. -
For the sake of convenient refere ence, and
because of the peculiar sound which is pro-
duced 1n 1t by the swift ingress of air dur-
ing each half stroke of the engine, not un-

llhe that of loud bre ath111c- or 11111111110 we.

deswnate the device an asplmtor _
represents a small cyhnder hwmg

'couphnos (s) for keeping in proper juxta-
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position the jet (¢) and the receiving mouth

(1) of the pipes.” To the side of this cyl-
inder is attached a short tube (v) having an
inlet chamber (w) in which is a flap. valve
(#) or its equivalent. This 1nlet chamber

has an air opening (v).

The operation of the mventlon is as fol
lows: When the steam is let on from the
boiler () 1t passes from the jet (#) into the
mouth (%) of the receiving tube and onward
to the engine with such a velocity as, not-

,w1th%t.:mdmﬂ the resistance offered by the

piston, to 111V1te or draw in through (v, w,
v,) a large amount of air. - To this air with

| which it 111t11nately mingles while conveying
1t to the worka

ng cylinder, 1t imparts a por-
tion of its heat and thereby develops an

avallable elastic for ce, greater than that lost.

by the steam 1tself in the act of producing
The quantity of

ing cylinder of the engine varies with cir-
cumstances such as the tension of the steam

Fig. 2 1s a side view of the same boiler and | and the sme, form} and relative posmon of
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10

- when used alone.
‘inlet chamber (w), it will be noticed, opens

15

~cylinder.

2

32,149

the orifices and other parts of the 38p1rator ' here described. Modifications embmcmg the
same principle or method may be used. The
pipe conveying the steam may be arranged -

In some instances 1t has been found by

measurement to be nearly equal at each half
stroke of the engine to a volume correspond-
ing to one-half the capacity of the working
The effective power obtained from
the engine by this automatic introduction of
the alr——estlmatmg 1t by the 1ncreased ve-
locity of the piston, all other conditions re-
maining the same—has been found oreatly
augmented beyond that resulting from steam
The valve () 1n the

inwardly. Its demgn is not to control the
quantity of air admitted through this cham-
ber. It comes into play and perfouns 1ts
functions only when, from any cause, the
motion of the engine 1s checked, as will be

~ the case when 1t turns the center sluggishly,

20

or when more work is suddenly thrown upon
it, or greater or unusual obstacles have to
be overcome. Under these circumstances

- the steam will have greater resistance to

29

30

meet, and were not this valve in the inlet
chamber, for a moment the steam would
pass out through the chamber, but as the
pressure will come upon the valve, 1t will be
torced outward closing the opening (v ), thus
chambering the steam and allowing the 1 11i-
tial pressure-——the pressure of the “steam in

- the generator—to overcome the additional or
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unusual resistance, and then the valve will
drop in and the flow of air be resumed.

- The invention is applicable to low pres-
sure or humid steam as well as to high pres-
sure and to super-heated steam; to every

“character of boiler or generator, and to every

class of engine.

The means for carrying out the invention

can be placed at any point between the boiler
and the working cylinder, or may even be
connected directly with or upon the cylin-
der itself whenever its arrangements of
valves, ports and passages will allow the
device to be there placed. The i1nvention

may likewise be used wherever any kind
of steam generator 1s useful for any purpose

. whatever.

50

We do not confine ourselves to the par-
ticular form or mode of constructing the ar-

rangement for carrying out our invention

1 relation to the air surrounding it or ad-

| mitted to 1t in various ways; and the steam

pipe itself may have modifications and be
different from what is shown in the draw-
ings. The steam pipe may surround the air
pipe, the annular space between the two
being the track of the steam, or the steam
pipe may be within a pipe which has per-
forations for admitting the air, and the di-
mensions and relatwe 130‘31t1011 of the tubes
and orifices of the “ aspirator ” may be va-
ried or regulated by adjusting screws or
other appropriate contrivances. Neither do
we limit ourselves to the use of a single as-
pirating system for the purposes Terein
specified. Two or more of the combinations
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may be associated with-each other, and be

made, under certain circumstances to COOP-
erate advantageously, as we have ascertained
by experience.

Of the advantages of combining air and
steam for actuatmg engines 1t 1s not neces-

sary here to speak 1n detall as our inven-

tion does not extend to the broad ground of

75

thelr joint use, but 1s Iimited to the c;pecml |

track here pointed out.
What we consider as new and original is

tive power; and we may state that we have
clearly ascertained that by this method of
intimately combining or blending the air
and Steam the  latent ca101 ic 7 of the steam
to say nothmo of its “sensible caloric” is
rendered remquable avallable.in e‘z:p‘mdmo*
the air, whose ‘ specific heat ” or * capacity
for caloric ” is known to be 10W.

What we claim as our invention, and de-

sire to secure by Letters Patent 1s—

1. The method of combining and utiliz-
ing steam and air herein set forth.

2. The valve (2), or 1its equivalent, in
combination with the other parts of the as-

pirator, as described.
R. E. ROGERS.
JAMES BLACK:
Witnesses:

W 1. Smrtw,
Wu. THOMPSON.

the method of using air and steam as a mo--
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