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EDWARD FIELD, OF LONDON, ENGLAND.

ENGINE..

SPECIFICATION forming part of Letters

Patent No, 412,027, dated Dzacember 2,1890.

| Orfginﬁ,l app]icé;tion filed January 3, 1890, Serial No. 338,729, Divided and this application filed May 28, 1890, Serial No, 353,505.
- (No model,) Patented in France January 6, 1890, No. 202,990 ; in Belgium January &, 1890, No. 89,106 ; in Luzemburg Jan-

nary 22, 1890, No, 1,241, and in Ttaly March 31, 1890, LIIT, 93.

To all whom it may conceriv:
- Be 1t known that I, EDWARD FIELD, a sub-
ject of the Queen of Great Britainand Ireland,

residing at- Buckingham Street, Adelphi, Lon-

don, England, have invented improvements
in engines to be worked by hot gases—such

- as alror produets of combustion—with steam,

.10

(for which I have obtained Letters Patent
in France by patent dated January 6, 1890,

No. 202,990; in Belgium by patent dated Jan-

chamber or chambers that supply the other
end, in order to allow ample time for the
above-described process of clearing out, dry-
‘ing, filling with hot gases, and admitting
steam thereto to take place in an efficient sg
manner in each of said chambers in the re-
quired order. . - |

By “hot dry gases,” which expression I use
primarily to distinguish hot air or products
of combustion without addition of steam, I 6o

- uary &, 1890, No. 89,106; in Luxemburg by | mean as respects temperature, say, about
- Patent No. 1,241, dated January 22, 1890, and

in Italy by Patent Reg. Att. Vol. L1II, No: 93,
dated March 31, 1890,) of which the following
1S & specification. ' -

T'his invention relates to improvements in

~engines designed to be worked with hot

cgases—such as airor productsof combustion—

- with addition of steam for the purpose of de-

- 20

veloping motive power. '
'This application is filed as a division of my

pending application for United States patent,

- filed January 31, 1890, Serial No. 338,729,

In such an engine the mixture of the steam
with the hot gases to form a charge for doing

- duty in the working-cylinder (or in one of the
~working-eylinders) of the engine is effected

in a chamber in the following way: First, said
chamber having supplied a charge of mixture

. to the working-cylinder and been thereafter
opened to an exhaust, hot gases are passed

through said chamber to clear and dry it.
Then while said chamber 1s yet full of hot

- dry gases it is closed. Then steam at a suit-
35.

able pressure is admitted into said chamber

- and mixed with the hot gases therein, thus

forming the working-mixture for use in the

- eylinder.. This mixture, being ata high press-

40 | | _ _
piston said cylinder is opened to the exhaust

ure, then expands into said cylinder,and after
it has done duty in effecting a stroke of the

- and the spent mixture is allowed to escape

from it. For a single-acting engine one mix-

-ing-chamber will usually suffice. A double-
~acting engine, however, requires at least two

siich mixing-chambers, in each of which the

above-described process will take place; but

~ the chamber or chambers to supply actuat-

50

“ing-fluid to one end of the cylinder (or of

-

each cylinder) must be separate from the

400° Fahrenheit, and as respects dryness as
dry as 1 can practically obtain such gases,
taking care that the clearing out of the mix-
ing-chamber (by which I mean substitution 65
i for gases with steam of hot gases, such asair
or products of combustion alone) shall be as
complete as possible. In such an engine
whereof the ecylinder (or each eylinder if
there be more than one) is provided with two 7o
mixing-chambers. Kach of these chambers

1s In connection with one end only of the ¢yl-

. Inder and with the exhaust, and each mixing-
chamber i1s provided with a slide or valve
adapted to control ports leading, respect- 73
ively, to the one end of the cylinder and to
the exhaust, also with an inlet and an exit
for hot gases—such as products of combus-
tion or heated air, also suitably controlled—
and likewise with an inlet for steam con- So
trolled by a suitable slide or valve adapted

to admit steam and close the inlet while .all
other openings to the mixing-chamber are
closed. The arrangement and operation of
the various parts are such that while motive 83 -
flunid—:z e, hot gases having some steam
mixed therewith—is passing from one of the
said mixing-chambers into one end of the
cylinder and is doing duty in propelling the
piston one way, the fluid that previously en- go
tered the other end of the eylinder and has
done duty in it will De escaping to the ex-
haust, past the slide or valve of the other
mixing - chamber, and this last-mentioned
mixing-chamber will be opened to an exhaust, g3
0 as to allowa part of its contents to escape,
thus reducing the pressure in such chamber

| to atmospheric pressure. Then this chamber
will be cleared out, dried, closed, and left full
| of hot gases at a suitable pressure. Steam 100




10

will be admitted to such gases, the mixture
will be admitted to the corresponding end of
the cylinderto do duty in the eylinder during
the return-stroke of the piston, and during

this stroke exhaustion of the contents from

the other end of the cylinder and the ex-
haustion, clearing out, drying, filling, ol’osiﬂ_),
and admission of steam to the Proper mixing-

chamber for effecting the succeeding stroke
of the piston will be effected.

- Aecording to a modification the cylinder |

(or each eylmder if more than one) might
have four‘mixing-chambers, two in connec-

tion with one end of the cyhnder the other |
two in connection with the other end of the

cylinder, and all in connection with the ex-

‘haust, each mixing-chamber being provided
with a slide or valve and with an inlet and
exit for hot ¢

gases and an inlet for steam, with
a slide or va,lve for controlhnw the same.
arrangement would in this case bé such that

the Stmkeq of the piston in each direction—

that is to say, what I will call for distinction,

~ respectively, the “mstrokes” and the “Ot't-

strokes”’—would be effected by mixture of hot

oases and steam supplied alternately, rebpeet- |

| wely from the two mixing-chambers in con-

10

nection with the one end of the cylinder and

from the two mixing-chambers in connection

with the other end of the cylinder, so that,
for example, one outstroke having been ef—

fected by mixture of hot gases and steam
from the one 1]:113111#-@11&1]31)@1 in connection

~ with the inner end of the cylinder the suc-

35

4:0

- or equivalent for
- Referring now to the .;Lceompd,nymﬂ‘ draw-
1ngs, ]Tltrure] is a longitudinal sectional view

53

60

ceeding outstroke would be effected by mix-
ture of hot gases and steam from the other
mixing-chamber in connection with the same

end of the cylinder, and so with regard to the

instrokes.

It will be admntaﬂeous that all the cylin-
ders and (,hambers, as far as practicable,
should be jacketed with high-pressure steam
maintaining heat.

bhowmw a cylinder wﬂ:h mixing - chambers
and Vah es dCCOI‘dlnﬂ to my 1m"ent10n being
taken partly onthe line a b cde fof I‘w 2 and
partly on thelinea becdeg h1of the same
fioure. TFig.2 is an end view, partly in trans-
verse b%tlon on the line & [ m n of Fig. 1.
Fig. 3 1s a pldn of cylinder and mixing ‘cham-
bets with the covers of both chambers aud the
casing removed, and showing the two distrib-
uting- Zvalvesin the position stheylespectwely
occupy at the commencement of the back-
stroke.
steam-shde jacket and part of the casing

cover removed to show the course of the hot

cases before entering and after leaving the
L,hamloel* Figs. 5 show four long 1tudmdl

 diagrammatic sections A B C D of the dis-

trlbutu‘wI valves and ports. HKach of these sec-
tions %ho»\s to the right a position of rest of
the slide-valve locilted in the mixing-cham-
ber that communicates with the fmnt end of

The

Fig. 4 is a plan with the cover of the

“tion of the erank-shaft.
in elevation and partly in section, an engine

442 027

showsa position of theslide-valve at restin the
other mixing-chamber—namely, that which

-comm umeates with the back end of the cylin-
der. TItistobe noted thatthetwo slides have
anequalandsimultaneonsintermittent travel

imparted to them by any well-known or suit-

able means, such as a cam actunated by the mo-

Fig. 6 shows, partly

according to this invention with apparatus

for heating the air or gases for use therein.

Fig. 7 i1s a. lellar view to i 1g. 6, 1“11*3’[1‘&1211]“‘ a
modlhed construction.

‘In Figs. 1 to 5, inclusive, 1 is the eylinder.

75

80

It is externally heated' or steam-jacketed. 2

is a mixing-chamber that communicates
through suitable ports with the back end of
the eylinder and with the exhaust. 3 is an-
other mixing-chamber.

4 is the

ing-chamber 3.

It communicates
‘through Surtablf, ports with the front end of
the eylmder and with the exhaust.

exhaust port or passage from mixing-chamber
2. 5 is the exhaust port or passage , from mix-

9o

6 is the port through which

hot gases with added steam (heremafter '

called “ mixture”) passes from mixing-cham-
ber 2 to the back end of the cylinder.

mixing- ch&mber 3 to the front end of thecyl-

“der. 8 is the slide-valve for eontro]lmn‘ the

admission and emission of the mlxture to
and from the back end of the cylinder. 9 is

the slide-valve for serving the front end of
the cylinder, but Oper:?utmt}' inversely to the

718
the port through which mixture passes from

95

100

valve 8, though having the same travel and '

| the same times ot travel as valve 8. Tt is to
be noted that this simultaneous travel is

adopted to simplify construction, and that
these valves can be actuated by separate mo-
tions, if desired. 10 and 1l are valves that

serve for the exit of mixturealternately from
the mixing-chamhers 2 and 3.

admission of hot gasesinto the mixing-cham-
bers 2 and 3. _
11 13 are operned and closed alternately by
suitable mechanism, such as two rocking

shafts having slightly different times of trav-

el, as hereinafter explained, these rocking

In the drawings
the rocking shatfts are arranged one w1thm
the other; but they may be ofherwme con-
structed. 14 isthesteam-slide jacket; 15, the

‘steam-valve, having two short reciprocating

12 and 13 are
| two snmlar' valves serving alternately for the

The pairs of valves 10 12 and "

IT1O

15

shafts being actuated by any well-known de-
. vice from the crank-shatt.

120

motions, first, in-one direction and- then in

the other—that is to say, for example, first
to the left and back, then to the right and

back. It opens and closes the ﬂsteam-ports 16
and 17 alternately and momentarily, always

coming to rest in a position which will insure

the closing of both ports effectively. The
rod of ths slide 1s fitted with disconnecting
gear, so that the slide can be worked by hand
when nece%sary The port 16 serves the mix-
ing-chamber 2, and the port 17 serves the mix-

the cylinder, while to the left each section | 1nr='-chamber 5 with steam from the-steam-

|
M
(4 )

130




N enveloping the mixing-chambers 2
the jacket 14.

~ this chamber the hot gases are

~and 3.

10

the chamber 20,

20

desired pressure

442,027

any convenient source,
able throttle-valve.

governed by a suit-

and 3 and
20 is a chamber formed Dbe-
tween the casing 10 and its inclosure. Into
forced or
drawn previous to entering the chambers 2
21 18 a similarly- construeted c¢ham-
ber, but smaller and separated by the walls 22
and the covers of the chambers 2 and 3 from
This chamber 21 serves to
receive spent mixture and convey it to the
exit 25. 23 is the inlet for hot gases info
chamber 20. (See Figs. 1, 2, and 4) 24 1s
the E_‘l&h&ljlbt from cylinder and chambers 2

and 3. 25 is the outlet for mixture after use

‘in the c¢ylinder 1.

_ In explaining the operation of the above-
described engine I will assume steam at the
to be available. Ior the
purpose of heating the cylinder 1 and other
parts, steam 18 admitted in the usual way

~ from the boiler to the jacket of the eylinder

~ the engine of water

20

~and to the steam-valve

jacket 14, and is al-
lowed to escape through petcocks, (not shown,)
as well understood, care being taken to clear

cable before commencing to work. Assum-
ing the valves 8 and 9 to occupy the positions
mdlcated at A, Figs. 5, and that the piston 1s
in a position s]mwn by full lines in Fig. 1,

- to now start the engine, the gear of the steam-

35

valve 15 having beeu prevmuslv disconnected
to admit of bem*LT worked by hand, the crank

1s put a little pa,st the dead-center, th us bring-

ing the piston to, say, the position indicated
by the dotted lines in Fig. 1, in readiness to

- " be acted on by fluid- pr(,ssme admitted at the

40

front end of the cylinder. In starting from
the position shown the steam-valve 15ismoved

- firstto theleft,thereby opening port 17 and ad-

45

co

55

der will: be open to the exhaust.

mitting ste&m tothe mixing-chamber3d. This

- steam Wlll pass directly throuﬂh the mixing-
chamber 3 by port 7 into the outer end of the_

cylinder, causing the piston to complete itsin-
ward stmke—-—nam ely,from rightto left Fig. 1.
Thesteam-valve15isthen to be moved bv ha,nd

from left to right, and thus the port 17 will

be closed and port 16 will be opened, thereby
admitting steam tothe mixing-chamber 2, and
as by the working of the engine the valve S
will have been caused to open port 6 steam
will pass from the mixing-chamber 2 into the
back end of the cylinder. At the same time

the valve 9 will have been caused to assume a

position in which the front end of the eylin-
On now re-

~versing the slide 15 by hand at the end of

e

each cstmke of the piston the engine will be
driven by steam alone. This should be con-

 tinued until a moderate speed has been at-
~ tained, whereupon thevalve 15 isto bethrown

into gear and the engine will then run with
-mixture instead of with steam alcne.
- the purpose of now describing the cyele of

For

19 18 an external eﬂsing

AS (301_11pletely a8 pI“ﬂCtl- ..

‘slide jacket 14. 181is the inlet for,steéml from |} mlxture, I will assume the parts of the engine

to be In the-same positions as at startmwm
namely, with the valves 8§ and 9 in the posi-
tions indicated at A, Figs. 5, and the piston
as shown by full lines in Fig. 1. The slide-

valves 5 and 9 will move to the right-hand
posltlon (indicated at B, Figs. 5)and thusthe
back end of the e}*hnder will be opened to the
exhaust through the ports 6 and 4. - At this
moment, the Valves 11 and 13 having been just
pmwously closed, the valves 10 and 12 will
be opened. The valves 11 and 13 will remain
closed and the valves 10 and 12 will remain
open until just before the completion of the

‘inward or right to left stroke of the piston,

whereupon the valves 10 and 12 will be closed
and immediately afterward the valves 11 and
13 will be opened, and steam will be admitted
motentarily through the port 16 into the
mixing-chamber 2, which will thereby be

charged 1n readiness for the return or out-

ward stroke. The slides 8 and 9 will com-
plete their stroke from left to right, assuming
the position C, Figs. 5, and while they do so
the slide 9 mll con nect the ports 5and 7, mo-
mentarily putting thefront end of the(,ylmder
in communication with the exhaust through
theportd. Incompletingitstraveltothe 1‘10*11{3
the slide 9 will open the 1111x1nﬂ‘-c,lla,mber 3
throughthe port) totheexhaust % atthesame
time opening the charged mixing-ehamber 2
tothe backend of thecylinder. Theslides will
now move from ‘right to left to the position
D Iigs. 5, _shuttlnﬂ oft the mixing-chamber
3 from the exha,ust through the pmt 5 and
opening the front end of the cylinder to the
exhaust. At thisinstantthe valves 10and 12
having just previously been closed, the v: ﬂves
11 and 13 will be opened, steam w111 be ad-
mitted momentarily through the port 17, and
the mixing-chamber 3 will be charged for the
next inward or right-to-left strohe* The
slides will now revert to the or iginal position

A, Figs. 5, and in so doing w il momentarily

connect the back end of the cylinderwith the
exhaust 24 through the ports 6 and 4, also
opening 111ixing-clmmbe1* 2 to the exhaust
and the charged mixing-chamber 3 to the

front end of the Cy linder through the port 7
and completing the revolution of the engine.

In Fig. 6 Ihave illustrated an engine such

as herembetm_e described with appamtm for
“heating the air or gases for use therein.

The
alr or gases is or are drawn or forced from
some convenient source and heated by the
hot products of combustion from a boiler-flue,

although hot produets of combustion from

another source might be employed for the
purpose. 1 1s the engine-cylinder; 18, the
steam-inlet; 19, the chamber-casing; 3 the
inlet for hot gases, and 25 the exit for spent
mixture. K is a part of a Cornish boiler,
whereot I is the fire-tube and G is the ﬂue.
H is the heater located in the flue G, wherein

it will be surrounded by hot p1oducts of com-
T'his heater 1s composed of a chmn-'

bustion.

_opel‘atlom when running the engine W1t11 | ber with shelves so disposed that the gases

7C
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shall be compelled to take a

- course in order to insure their being heated

by contact with the heated metal, or a large

- @oil of thin metal might be Sub‘s‘tltuted or

10

the pipe K into the engine at =

‘in the place of air or gases.

any suitable arr.:mgement adapted to 1mpa1*t_

heat and at the same time prevent the mix-

ture of the products of combustion with the
oases to be heated. With such an arrange- |

ment as referred to air or gases 1S or are
forced by a blower or other sutitable means

through the pipe I into the heater I, and be-

ing heated therein then passes or ' pass ‘thron oh

3 and for use,
as before explained.

Fig. 7 is a similar arlfmﬂemept to that
SllOWI] in Fig. 6, with this difference, that pro-
ducts of eombustlon from the ﬂueq are used

~eylinder; 18, the inlet for steam; 19, the eham-

20
“bustion; 24, the engine-exhaust; 25, the exit

for Spent mlxture, E, part of any suitable
boiler, (Cornish;) F, the fire-tube, and G the

ber-ecasing; 23, the inlet for produetb of com-

ues.

- H is adust- deposﬂmp vessel I isthe

“inlet for products of combustion,and IX is the

~ exit from the depositing vessel for the hot

30
35

40

50

60

pmducts of combustion to the engine. The
depositing vessel I may be of the fmm shown,
or of any other suitable form; or in some cases,
where the products of combustion are. free
from dust, as in the case where gaseous fuel
is used, the depositing vessel may be dis-
pensed with. The action is as follows:

products of combustion pass from the tube I

around the depositing vessel I, depositing
the greater part

t of the solid matter - They
then rise to the top part of the fiue G, and
entering the inlet I pass down thecone in the
dlrectlon of the arrows to the bottom of the
depositing vessel, where the remainder of solid
particles are deposned and rising quletly to

the exit K, from whence they pass into the

chambers 2 or 3, Fig. 3, as required, and here-

inbefore explained. An exhauster of any

suitable description is connected with the
pipe 25, so as to draw the products of com-

bl]bthIl rapidly through the chambers 2 and

3 alternately, as herembefore described.

Although I have described my invention as
applied in the construction of double-acting
engines, yet it will be ewdentanuxm@-c,ham-
ber (or more than one) with dl%tl‘lbﬂtlnﬂ‘-

valve, steam-supply valve, and e*{haubtmn

and clearing valves arr.—mned to operate as T
have abme explained, could be advantage-

ously used in a sin ole-acting enﬂ'lne—-—that 18

to say, an engine wherem the plston would
be propelled by mixture in onedirection only,
the return-stroke being effected by the mo-

mentum of a fly- wheel or otherwise, as well

understood.

It is to be understood that by “deamw
out” a mixing-chamber 1 mean practwall}
removing from it the mixtureit contains, the
same bemo* replaced by gases alone as dis-

tinguished from gases Wlth steam; also, that
can 1mportanb feature in carrying out this i

-1 1s the engine-

i'he

49,097

zigzag upward | present invention is the provision whereby T .

insure the practical drying of the mixing-
chamber by hot gases caused to flow through
it in advance of the charge of hot gases, to

o

which steam is admitted to form each charge

of mixture to be caupphed to the enn‘me-cyl-
inder.” -

What I elmm 18— | |

1. In an engine to be worked Wlth hot gases,

‘such as air or products of combustion, “with
“addition of steam, the combination, -with a
cylinder, or with each eylinder if more than
one, of two mixing-chambers;

each in connec-
tion with one end only of the cylinder, for

the purpose set forth.

2. In an engine to be worked with hot gases,
‘such as air or products of eombustmn with
addition of steam, the combination, with the
-workmﬂ' eﬂmder of a mixing- cha,mber ar-
1’*ann'ed to De nla,eed 1n commumeatlon with

one end only of the cylinder and with an ex-

haust-passage and provided with inlet and
- outlet openings for hot gases, valves for con-

trolling said inlet and outlet openings, and
means for operating sald valves, a pipe or
conduit for hot gases in communication with
said inlet-opening, a distributing-valve for

‘placing one end of said cylinder in commu-

nication alternately with said mixing-cham-
ber and with said

munication with said
valve for controlling said port, and means for
operating said valve, all substantially as
herein described, for the purposes mentioned.

3. In anengineto be worked with hot gases,
such as air or products of combustion, with
addition of steam, the combination with a
working-cvlinder, of two mixing-chambers,
each arranged to be placed in communica-
tion with one eund only of said cylinder and
with an exhaust-passage and each provided
with inlet and outlet openings, a pipe or con-
duit for hot gases in communication with each
of said inlet-openings, valves for controlling
each of said inlet and outlet openings, and

means foroperating said valves, distributing-

valves, each adapted to place one end of said
cylinder alternately in communication with
one of said mixing-chambers and with an ex-
haust-passage, means for operating said dis-
tributing-valves, a steam-chamnber with inlet
for steam and with an outlet-opening to each

of said mixing-chambers, a valve for control-

ling said ports, and means for operating said
Va,lves all substantially as herein descmbed

for the purposes set forth.

In testimony whereof I have signed my

- a 1T Lh_(mst-pasgage a Steam-
chamber with port for placing same in com-
mixing-chamber, a -
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name to this speelﬁcatlon 1n the presence of |

two subseribine witnesses. | |
' EDWARD FIELD.

TNltneSqes* |
T, BRODGHAM
W’ CROSS,
Both of 46 LGcoln s Inn Fapld.s
W. C.

London,

Q
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