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.- gbeut atmospheric pressure for workizif
- _injector when exhaust steam is not. available.
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»  Re 16,398

PATENT OFFICE.

'RICHARD DAVID METCALFE AND JAMES CROXON METCALFE, OF ROMILEY, ENGLAND.

*

o Th_isrinvention relates to injectors worked -

by exhaust steam, or steam at about atmos-
pheric pressure assisted by live steam when
it is. desired to raise the injector delivery

8 pressure to an amount greater than that ob-

. tainable by the use of exhaust steam only.

 The object of the present invention is to
-provide - improved means for reﬁulat_ing or
controlling the injector so-that the operator
can. by suitable movements of one or more
handles which can be placed close together
-and at a considerable distance from the in-
jeetor, make all the adjustments necessary to
obtain satisfactory working under all condi-
tions.

_walyes arranged for remote control in proper

0 sequence from a single handle or its equiva-

lent. .
. .'The invention further comprises.the com-
bination with the single control handle, of

_.means whereby it also controls the live steam
28, supply to. the injector for raising the de-

‘livery pressure of the latter.
The invention further comprises the com-
bination with the control handle, of pilot

- and main steam valves operated from said
90 handle for controlling the live steam sup- .

»pl‘vi‘hto the injector. .
The invention further comprises the com-

© bination with the control handle and with
. "+ the means operated. thereby for controlling
. 28' the exhaust steam inlet valve of the injector,
.- 'the water inlet valve and the live steam sup-

ply valve or valves, of a further valve oper-

- ‘ated by said handle and adapted to control
_the flow of steam to the means supplying to

.the injector live steam throttled down to

the

Our invention further comprises the im-
( and arrange-
reinafter .and claimed.
.ZBiefexjring 30; the: accompanying  sheets of
..explanatory di awm%s:-, o

... Figure 1 is a front elevation and Figure 2

ment

»~ a side elevation of an exhaust injector con-

L. fitting constructed in one convenient
ok, in  accordance: with qur invention.

Figure 3 is a sectional elevation, Figure 4
~.a,sectional plan view on the line A B of
ﬁ@m 3,. Figure 5 a sectional elevatior on

. 'The invention comprises the combination
.- with an exhaust steam injector, of steam
- operated exhaust steam and water . control

EXHAUST-STEAM INJECTOR.

Gctober.'l. 1924, Serial ¥o. 672,981, filed November 5, 1923. Application for
reissuc filed May 26, 1928. - Serial No. 111,885. .

the line C D of Figure 3, Figure 6 a sec-
tional elevation on the line E F, Figure 3,
and Figure 7 a detail view illustrating the
details' of the construction of the control
fitting shown in Figures 1 and 2. - :

Figure 8 shows 1n sectional elevation the
injector water inlet valve which is controlled
f1'0m7the instrument illustrated in Figures
1to 7. - ' ‘

Figures 9 and 10 illustrate in sectional ele-
vation, two arrangements controlled from
the instrument shown in Figures 1 to 7 for
regulating the admission of exhaust steam
to the exhaust injector. ,

Figure 11 is a sectional side elevation.
Figure 12 a sectional plan view om the line
X X of Figure 11 and Figure 13 :a front
elevation of a modified construction of con-
trol fitting. o :

Figure 14 is a sectional end elevation on
the line Y Y of Figure 11. . .-

- Figure 15 is_ g sectional end
the line Z Z of Figure 11.

Figure 16 is a view illustratin
haust. injector with our improve
arrangements applied thereto. :

The same reference letters in the different
views indicate the same or similar parts.

- Referring in the first place to Figures 1
to0.10, the handle @ is adapted to control the
opening and-closing of the valve b (Figures
9 and 10). by which exhaust steam is allowed
to pass into an injector, the valve ¢ (Figure
8) by which water is admitted to.the injec-
tor, the valve d and its pilot valve e, by

elevation on

an_ex-
control

‘which supplementary live steam is admitted

to the injector by way of the passage f
(Figures 2 and 4) when the steam'is to pass
into the injector under full boiler pressure
so as to assist in raising -the injector de-
livery pressure and in the form illustrated
in Figures 11 to 15 by way of the passage g
(Figures 11, 12 and 14) when the steam is

to be throttled down so that it can act as

auxiliary live steam in substitution of the
exhaust steam when a supply of the latter is
not available. - The steam enters the control
fitting at A. . . : :

The valve b, Figure 9, slides upon a stem
i and can abut against a ‘piston j within a
cylinder % to which steam is supplied by a
passage m adapted to be placed in«%ipe com-
munication with the connection n (Figures 2
and 6) of the control fitting. The supply
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of steam to the connection is obtained by
Wq%q%ﬂ?&’pﬁsﬁe o..Xig e.3,. and, the disc
type yalye*p. ;A drain

valye 7 thereon which is held open by. a light

Spring . so, that it esnf{q{?qu' ately.-steam
"iggﬁﬁitteé ‘to %hé”(::%?‘fih' er £ from {he pas-
sage m ensures the efficientydraining of ithe
sald cylinder. The drainage merely passes
lnto. the _main.canduit sv.by .which’ exhaust
steam passes into the injector. - The.valve: 3,
when not loaded by steam pressure acting
~on, the. pistoh 7, apens by redson of the pres-
sure of .the exhaust 'steam acting thereon if

10

.a_gupply.ef such steam'is availahle,
16 iIn the arrangement shown’ atiFigure 10. a
ball type’drain. valve 7" is provided. within
.the. prston .j,.the drainage ‘passing by way
- -of the gaps #iin:the piston end into:the. ex-
+haust 8Eeam passage’s.
20 The water control valve ¢, Figure 8, is held
on its. seatiby the spring w and opened by
-thepusher » when steam is admitted below
-the piston . 2 is a «lrain connection . for
-the ‘ehamber y. ‘The stearn supply.to the
%5 underside of the piston w is ebtained by way
-of tHe connedtion 2, Figures 2 and-6. The
-contrel of -the steam supply is effected by
AtBedisc wvalve.p. " ' ‘
’ ‘is’ah’ atmospheric conneetion 3 Fig-
30 ures 2, 3 and 6, between the steam connec-
tions n'and 2z !I‘he -disc valve has there-
through two ports4 and 5 and a Iong recess
8 (set-Fig. -7) whilst  the ‘seat over which
the disc moves Ahasi’thel"efin-t_}slr'ee ports 7, 8,
9.9 (see;Figure 6 leading to the conpections 2,
3.and zbefore referred to. A non-return
valve 10 on the ‘atmospheric connection 3
prevents any:inflow of air to the control in-
strument.’ ' Lo o '
“The spindle 11 which carries the disc
valve p and is turned by the handle @, has
a cradk arm 12.thereon, the pin 13 of which
can engage the hiooked Tower end of the stem
14, The upper ‘end ‘of the latter cerves to
.open-the stéam valve d whilst the small di-
ameter end 1% of the stem serves to opeii the
pilof valve ¢ slightly in advance of the open-
ing of the valVe, d o b
“Theihiandle ¢ has a pawl 16 thereon which
.' co-atts 'with a' fixed' ratchet plate 17." "The
pawl is operated by the trigger arm 18.
1 The operation 6f the instrument is as fol-
ows'— ' L R
‘With -the -handle ¢ in the position shown
? in Figtire'2,'the steamt valve'd and its pilot
valve'¢ dré on their seats, the port 5 in’the
disé -vagze‘ p is'in"coniiijunication with the
port 9o tHat stéam is“passing to the cylin-
der& (Figure 9 or Figure 10) and ‘holding
the valve®°on its seat, the popt 7 is in com.
ffl’,n;iéphtioh with the port E by way of the
Pécess'B il the yalve disc so that the cham-
‘Ber %/ heneath 'th’e piston w is under atmos-
Phetic pressure and the water control valve e
“gonhseqiiently” ¢losed. " “'When the' handle «

40
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fhe exhavs
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moves to the position 20, Figure 2, the port
A.comes in,tovcoingidenﬁe-\wi,th:,therport T so

aRestion. ¢ with a , that steans flaws to the water valve control
Aitting (Figure 8) and opens the said valve,

tsstgam . walye -0 gtill remaining

closed. When the handle « reaches the po-

~gidion:21, the pilot steam’ valve e is com-

mencing to open and steam flows there-
through into the injector by-way of $he pas-
-sage f. -Sueh steam draws the feed water
inte the injector. The feed water valve ¢

-remaing.open and the exhaust steam valve 5
“elosed. ~“When the handle reaches the -posi-
-ticn 82, the port 9- commences to comé into
-¢ommunication with the atmospheric port
8°by way of the recess 6 in: the disc valve

and therefore the valve b (Figures9 or 10)
will commenee to open. Further. movement
of: the handle @ to the position 23 causes the

“opening of the main steam valve d and with

the handle o at the position 24, the main

steam valve d is fully open. “If there is no
-exhaust steam available, the valve controlled

by-the handle 25 is opened which allows live

-steam. throttled down to about atmospheric

prezsure to enter the injector to take-the
place of exhanst steam in the known manner.
" eIn the arrangenient.illustrated st Figures
11-to 15, we.provide for the -operation cf
-the valve which controls the supply of throt-
‘tled down live steam:to the:injector hy the
handle . As will be seen by reference to
Tigure 11, -there is a steam valve 26 operated
by a stem 27 from a crank -arm 28 on the
spindle :11,"in additien to the valve d pre-
-vieusly -described. ‘The pilot valve ¢ is not
employed in the Figure:11 -construction.  In
‘the ‘latter, - the valve 26 is adapted to be
opened by the handle o after the valve d
‘has beenfully opened. The steam: bran¢hes
7 and g may each be provided -with a stop
valve 29, 30, see Figures 14 'and 15, or the
stop valve may be:fitted on the pipe connec-
. tjpns-'tr) saidibranches, '

* It will be understood that the steam which
passes through the conduit ¢ is reduced in
pressure ‘by ‘the aytomatic reducing valve
usually -prbvided for the purpose. In the
form_of instrument illustrated in Figures 1
and 9, the automatic reducing valve is con-
trolled by the handle 25. Such valve, may,
‘hewever, be afranged 'in any convenient
position:between the control:instrument and
‘the'injector. "~ TR

“In Figure 16, the various branches from
the' control “fitting illustrated 'in 'ﬁFigyres i
a"n'd'; are shown"coupletl up to the mnjector
which comprises a déﬁve‘ry’ nogzle 31, 3 com-
bihing nozzle 82 and having a ﬂap 83 there-
on, cones 34, 85 and ‘86 through” which the
jet issues, & witer inlet 37, a supplementary
live’ gteam inlet nozzle ‘38 and an anpular
spﬂce"?’,g'grdqnd the nozzle 38 for the ad-
mission of live steam~ throftled down. to
about atmospheric pressure. “The water con-
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" trol fitting illustrated in Figure 8 is shown

.
“tails thereof, may be resorted to without de-
-parting from the principles of our invention v

. -and a single manually operatable controlling

at 40. : .
It will be understood that changes, varia-

‘tions and modifications of the construction

and. arrangement of. the parts, and the de-

as set forth in the claims hereunto appended.

We.-do not claim broadly to be the first in-

10

.ventors of a remote control system for an

exhaust steam injector as Malcolm Hard

" . and William A. Buckbee are the first inven-
. tors of such a system for which Letters Pat-

" .ent of the Unifed States No. 1,531,004 were
15

ted to them March 24, 1925, we being
not the first inventors of anything shown in

-.such Letters Patent.
" We claim:—

.20

- .-1.'The combination With an exhaust steam
.injector -having conduits connected - there-
- with for supplying to said injector exhaust

. steam, water; supplementary live steam and

25
" cated st & point removed from said injector,

..ons for. controlli

auxiliary live steam, and said exhaust steam

.and water conduits being provided with

steam operated valves, of a valve casing lo-

located within said: casing,
- the flow of steam to said
asteam operated valves and the other for con-

a pair of valves

.trolling the flow of steam through said sup-

- plementary live steam- conduit, and a single

.. manusally

npera.table ' handle for mechani-

. cally actuating both of said: valves. :

a5

9. The combination with an exhaust steam-

injector having conduits. connected there-
with for supplying to said injector exhaust

. steam, wafer, supplementary live steam. and

40

auxiliary live steam, and said exhaust steam
and water conduits being provided with
steam operated valves, of a valve casing lo-

. cated at a point removed from said injector
..and a plurality of valves mounted within

said casing for controlling the admission of
steam - directly to 'said supplementary and
auxiliary live steam.conduits and to said
steam operated valves.

3. The combination with an exhaust steani,

injector having conduits connected there-

with for supplying to said injector, exhaust

steam, water, supplementary’ and auxiliary

. live steam, and said exhaust steam and water

56

conduits being provided with steam oper-
ated valves, of a valve casing located at a
point removed from said injector, a plurality
of valves mounted in said casing for con-
trolling the admission of steam directly to

" said supplementary and auxiliary live steam

65

conduits and to said steam operated valves
and means for operating said valves in pre-
determined sequence. :

4. 'The combination with an exhaust steam
injector having conduits connected there-
with for supplying to said injector, exhaust
steam, water, supplementary and auxiliary
live steam, and said exhaust steam and wa-

ter conduits being provided with steam op-
erated valves, of a valve casing located at
a point removed from said injector, a plural-
ity of valves mounted in said casing for con-
trolling the admission of steam directly to

said supplementary and auxiliary live steam

conduits and to said steam operated valves.

handle for operating said valves in predeter-
mined sequence. .

5. The combination with an exhaust steam
injector having conduits connected there-
with for supplying te said injector, exhaust
steam, water, supplementary and auxiliary
live steam, and said exhaust steam and
water conduits being provided with steam
operated valves, of a valve casing located
at a point removed from said injector, a
plurality of valves mounted in said casing
for controlling the admission of steam di-
rectly to said supplementary and auxiliary

70

78

live steam conduits and to said steam oper-

ated valves, a single manually operatable
controlling handle, and lost motion connect-
ing means between said handle and the valve
for said supplementary live steam conduit.

6. The combination with an exhaust steam
injector having conduits connected there-
with for supplying to said injector, exhaust

steam. water, supplementary and auxiliary

live steam, and said exhaust steam and wa-
ter conduits being provided with steam op-
erated valves, of a valve casing having a
plurality of valves mounted therein for con-
trolling the admission of steam directly to
said supplementary and auxiliary live steam
conduits and to said steam operated valves,
a- manually operatable controlling handle
and connections therefrom to the valves of
said valve casing to cause the admission of
steam to the steam operated valve of said
water conduit, to said supplementary live
steam conduit and to the steam operated
valve of the exhaust steam conduit in the
sequence set forth. ;

7. The combination with an exhaust steam
injector having a plurality of conduits con-
nected therewith for supplying to said in-
jector exhaust steam from an engine, water,
auxiliary and supflementary live steam and
steam operated valves for said water and ex-
haust . steam conduits, of a manually oper-
atable member to control the steam supply

"to said steam operated valves, pilot and

main steam valves for controlling the ad-
mission of steam to said supplementary live
steam conduit, and mechanical connections
&erefrom to said manually operatable mem-

r.

8. The combination with an exhaust steam
injector having a Flumlity of conduits con-
nected therewith for supplying to said in-
jector exhaust steam from an engine, water,
auxiliary and supplementary live steam, and
steam operated valves for said water and
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- exhaust steam conduits, of a manually op-

erathble member to control the steam  sup-
“ply ito said steam operated walves, pilot and
‘main steam vhlves for controlling the ad--
" mission of steam to said supplementary live
- steam conduit, and' means connecting said
‘pilot and main steam valves with said man-
ually operatable member, said connecting
means being so constructed and arranged
that the operatine of said ‘control ‘member
will cause said pilot valve to be opened be-
“fore said main steam valve.
‘9. “Fhe combination with an exhaust steam

injector having connected therewith conduits -

for supplying to said injector, exhanust steam
*from an engine, water, and ‘live steam, and
steam -operatéd valves for controlling: the
supply of exhaust steam and water to said
imjector, of a mannally operatable member
“to control the steam supply to said steam
rated valves whereby remote control of

the thjector is éffected, pilot and main steam -

“valves for controlling the admission of live
steam to said injector and means to operate
said pilot and main steam valve from said
eomntrol member.

“10."The combination "with an exhaust
“steam injector, of steam operated exhaust

steam-and water valves for controlling the -

‘supply of exhaust-steam and of water to the
injector, a mannally operatable member
adapted to control the steam supply to the
steam ‘aperatéd means for said steam and
water valves whereby. remote control.of the
injector is éffected; pilot and ‘main steam
‘valves and means for operating the same

from said manually operatable member -
- ember. .

“Whereby the exhaust steam and water sup-
plies of the injector are controlled.

"11. The combination with an exhaust
steam ‘injector, of steam operated exhaust
steam and water valves for controlling the
.supply of exhaust steam and of water to
the injector, a manuslly operatable member
adapted to control the steam supply to the
steam .operated means for said steam and
‘water valves whereby remate control of the
injector is effected; pilot and main steam
'valves and means for operating ‘the same
from said manually operatable member
whereby the exhaust steam and water spp-
«plies of the injector are controlled, and
‘means whereby the manually operable mem-
‘ber also ,controls ‘the supply of steam for

16,808

- working ‘the injeetor ‘when- exhaust steam is
not available, :

*12.:dn: exhawst injectors having - exhaust
steam: arid “water inlet valves operated -by
_steam pressure, an improved rinjector con-
trol ‘device comprising a rotatable spindle,
a handle »securegvupon said- spindle, .a :disc
type valve carried by said spindle and hav-

~ing ports therein for placing the steem sup-

ply: connections: to the exhaust  stenm -and

water valve operating ‘means in communi- t:
* cation with the steam supply or with' the

exhaust, a valve for sapplying live steam to
the injector for increasing its'delivery pres-
sure, and connecting means between said
spindle: and said live steam supply valve,
whereby said live steam: valve will e op-
erated by the rotation of said spindle.

13. An appardtus-as claimed in claim 12
“wherein ‘means -are provided for supplying
steam’ to ‘the injector to take the
‘exhaust steam when the latter is not avail-
able as set forth.

“14. The combination with - an - exhaust
‘steam_injector’ having eonnected therewith
conduits’ for sapplying ‘to said injector, ex-
‘haust steam from an engine, water and Kve
steam, ‘and steam operated valves for con-
trolling the supply “of exhauststeam: and
water to said injector, 6f a manually oper-
able member to control the steam:supply to
said ‘steam operated valves whereb remote
control of the injector is effected, a live
steam supply valve and mechanical con-
nections “ between said manually opartble
member and said live steam supply valve to
cause said valve to " be: operate by said

*15."The combination 'with .an exhaust
steam. injector having connected therewith
- conduits for supplying to said injector, ex-
“haust steam from an engine, water and live
steam, and steam operated valves for con-

“trolling ‘the supply ‘of ‘exhaust steam and

‘water to said 1njector, of a manually op-
erable member to control the steam supply
to said steam operated valves whereby re-
mote control of the injector is effected, a live
steam supply valve:ard-a ‘lost motion con-
nection between said member and live steam
supply valve. - :

‘RICHARD DAVID METCALPE.
JAMES CROXON METCALFE.

‘place: of 7
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