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UNITED STATES 
Re. 16,398 

PATENT office. 
Rob ARD DAVIDETCALFE AND JAMEs CRoxON ARTCALFE, or Ron ILEY, ENGLAND. 

* - Original fo. 1,510,999, dated 
- . . ; 

This invention relates to injectors worked 
E. steam, or steam at about atmos 
pheric, pressure assisted by live steam when 
it is, desired to raise the injector delivery 

spressure 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 regulating 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 

s'. obtain satisfactory working under all condi 
.tions, 

. . . . The invention comprises the combination 
with an exhaust steam injector, of steam 
operated exhaust steam and water, control 
valves arranged for remote control in proper 

0 sence from a single handle or its equiva 
nt. 
The invention further comprises, the com 

bination with the single control handle, of 
means whereby it also controls the live steam 

, supply to, the injector for raising the de 
livery pressure of the latter. 
The invention further comprises the com 

binations with the control handle, of pilot 
and main steam valves operated from said 

Pl the injector. 
The invention further comprises the com 

the means operated thereby for controlling 
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 
lated by said handle and adapted to control 
the flow of steam to the means supplying to 
the injector live steam throttled down to 

, about atmospheric pressure for . the 
injector when exhaust steam is not available. 
Our invention further comprises the im 

. . . . proved details of construction and arrange 
8 neathereinafter ribed and claimed. 

* Eg i. the accompanying sheets of explanatory i.e., rt, is a front elevation and Figure 2 
a side elevation of an exhaust injector con 

50. trol, fitting constructed in one convenient 
grin, aur invention. figure 3 is a sectional elevation, Figure 4 
sectional plan view on the line A, B of : figure 3, Figure. 5 a sectional elevation on 

handle for controlling the live steam sup-. 

bination with the control handle and with 

ExHAUST-STEAM INJECroR. 
October 7, 1924, serial No. 672,981, fled November 5, 1923. Application for 
reissue fled May 28, 1928. Serial No. 111,895. 

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 in sectional elevation the 
injector water inlet valve which is controlled 
from the instrument illustrated in Figures 
1 to 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 on the line 
X X of Figure 11 and Figure 13 a front 
elevation of a modified construction of con 
trol fitting. 

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

Figure 15 is a sectional end elevation on 
the line ZZ of Figure 11. 

Figure 16 is a view illustrating an ex 
haust injector with our improved control 
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 

to 10, the handle a 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 c (Figure 
8) by which water is admitted to the injec 
tor, the valve d and its pilot valve e, by 
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 k . . . 
The valve b, Figure 9, slides upon a stem 

i and can abut against a pistoni within a 
cylinder k to which steam is supplied by a 
passage m adapted to be placed in pipe com 
munication with the connection n (Figures 2 
and 6) of the control fitting. The supply 
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e Ogre-3nd the disc drain EE 
valyer thereon which is held openb 
Sprig. So, hat it E. systein 'iR attgif erk from the pas 
sage m ensures the efficient draising qf the 
said cylinder. The drainage merely passes 
into the main...canduit 8 by-which exhaust 
steam passes into the injector. The valve; b, 
when not loaded by steam pressure acting 

..on, the pistoh i, opens by reason of the pres 
sure of the exhaust'steam acting thereón if 
a supply...of such steam is available. In the agrangement shown at Figure 10, a 
ball type drain valver' is provided within the pistoni, the drainage passing by way 
of the gaps it in the piston end into the ex 
haust f . . . . 
The water control valve c, Figure 8, is held 

on its seat by the spring u, and opened by 
the pusher 'when steam is admitted below 
the piston w. at is a drain connection for 
-theehanber y. The steam supply to the underside of the piston wis obtained by way 
of the connection 2, Figures 2 and 6. The 
control of the steam supply is effected by 

...the disc valve. p. - 
There is an atmospheric connection 3 Fig 

ures 2, 3 and 6, between the steam connec 
tions n' and 2. The disc valve" has there through two p9rts 4 and 5 and a long recess 
6 (see Fig. 7) whilst the seat over which 
the disc moveshastherein three ports 7, 8, 9. (see Figure6) leading to the connections 2. 
3. and n before referred to. A non-return 
valve 10 on the atmospheric connection 3 
prevents any inflow of air to the control in 
strument. - 
The spindle 11 which carries the disc 

valve p and is turned by the handle a, has 
a crank arm, 12, thereon, the pin 13 of which can engage the hooked lower end of the stein 
14. The upper end of the latter serves to open the stem y'alved whilst the small di ameter end 15 of the stem serves to open the pilot yavee slightly 
ing of the valved. 
Theihandle a has a pawl 16 thereon which 

in advance of the open 

co-acts with a fixed ratchet plate 17. The aw is, operted by the trigger arm. 18. ESSESS", to ows:- ' ' ' ' ' ' ' ' ' ' ' 
With the handle a in the position shown 

in Figure2, the steam valved and its pilot 
valveere on their seats, the port 5 in the 
dise s p is incominunication with the port 90 that steam is passing to the cylin 
derk (Figure 9 or Fige 10) and holding theyaleb pn its seat she port y; CO 
thnication with the port 8 by way of the teless in the yalve disc so that the cham bery beneath the piston w is under atmos 
pheric pressure ané the water,control valve a 
6ónsequently closed. When the handle a 

898 

moves to the position 20, Figure 2, the port 
A cques into coingiseace with the port 7 so 
that steam flows to the water valve control 
fitting (Figure 8) and opens the said valve, 
the exhaust steam, xalyerb still regaining . t handle a filey po 
sition, 21, the pilot steam valve e is coin 
mencing to open and steam flows there 
through into the injector by way of she pas 
sage f. Such steam draws the feed water 
into the injector. The feed water valve 

... remains open and the exhaust steam valve h 
: closed. When the handle reaches the posi 
...tion 22, the port 9 commences to come into 
communication with the atmospheric port 
8 by way of the recess 6 in the disc valve 
and therefore the valve b (Figures 9 or 10) 
will commenee to open. Further movement 
of the handle a to the position 23 causes the 
opening of the main steam valved and with 
the handle a 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 
Stearn, throttled down to about atmospheric 
pressure to enter the injector to take the 
place of exhaust steam in the known manner. In the arrangement illustrated at Figures 
11 to 15, we provide for the operation cf 
the valve, which controls the supply of throt tled down live steahn to the injector by the 
handle a. As will be seen by reference to Figtre, 11, there is a steam valve 26 operated 
by a stem 27 from a crank-arm 28 on the 
spindle 11, in addition to the valve d. pre 
viously described. The pilot valvee is not 
employed in the Figure 11 construction. In 
the latter, the valve 26 is adapted to be 
opened by the handle a after the valve d 

I has been fully opened. The steam branches 
if and g may each be provided with a stop 
valve 29, 30, see Figures 14 and 15, or the 
stop valve may befitted on the pipe connec 
tions to said branches. 
'It will be understood that the steam which 

passes through the conduit g is reduced in 
pressure by the automatic reducing valve usually provided for the purpose. In the 
form of instrument illustrated in Figures 1 
and 2, the automatic reducing valve is con trolled by the handle 25. Such valve, nay, 
however, be arranged in any convenient 
position between the control instrument and the injector. 
In Figure 16, the various branches from 

the c EffilEd" Figures 
and 2 are g: gigs up to the injector 
which comprises a delivery nozzle 31, i.com 
bining nozzle 82 and having a flap 83 there on, cines 34, 35 and B6 through which the 
jet issues, a water inlet 37, a supplementary 
live steam inlet nozzle 38 and an anipular 
space'39 round the nozzle 38 for the ad 
mission of live steam throttled down to about atmospheric pressure. The water con 
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trol fitting 
at 40. 
It will be understood that changes, varia 

tions and modifications of the construction 
and arrangement of the parts, and the de 
tails thereof, may be resorted to without de 

- parting from the principles of our invention 
as set forth in the claims hereunto appended. 
We do not claim broadly to be the first in 
ventors of a remote control system for an 
exhaust steam injector as Malcolm Hard 

illustrated in Figure 8 is shown 

and William A. Backbee are the first inven 
: tors of such a system for which Letters Pat 
ent of the United States No. 1531,004 were 

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

; such Letters Patent. 
- We claim:- 

. . . . 1. The combination with an exhaust steam 
20 

: . . . . . 
steam, water, supp 
injector having conduits connected there. 
with Epsis to said injector, exhaust ementary live steam and 
auxiliary live steam, and said exhaust steam 
and water conduits being provided with 

25 

... one for controlli 

steam operated valves, of a valve casing lo 
cated at a point removed from said injector, 
a pair of valves located within said casing, 

: the flow of steam to said 
steam operated valves and the other for con 
trolling the flow of stean through said sup 
plementary live steam conduit, and a single 

...; manually operatable handle for mechani 
cally actuating both of said valves. 

35 
2. The combination with an exhaust steam 

injector having conduits connected there with for supplying to said injector exhaust 
steam, water, 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 

50 

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 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 water 

55 

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 
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, 
and a single manually operatable controlling 
handle for operating said valves in predeter 
mined sequence. , 

5. 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 
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 

O 

s 

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 beif 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 supplementary 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 

refrom to said manually operatable mem 
8. 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 supplementary live steam, and 
steam operated valves for said water and 
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fore said main steam valve. 

S. 

: exhaust steam eonduits, bf a manually op 
eratable member to control the steam sup 
ply to said steam operated valves, pilot and 
main steam valves 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 operating of said control member 
will cause said pilot valve to be opened be 

9. The combination with an exhaust steam 
injector having connected therewith conduits 
for supplying to said injector, exhaust steam 
from an engine, water, and live steam, and 
steam operated valves for controlling the 
supply of exhaust steam and water to said injector, of a manually operatable member 
to control the steam supply to said steam 

rated valves whereby remote control of SE 
valves for controlling the admission of live 
steam to said injector and means to operate 
said pilot and main steam valve from said 
control nerinber. 
'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 manually operatable member 
adapted to control the steam supply to the 
steam operated means for said steam and 
water valves whereby remote control of the 
injector is effected: pilot and main steam 
E. and means for operating the same 
from said manually operatable member 
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 manually pperatable member 
adapted to control the steam supply to the 
steam operated means for said steam and 
water valves whereby remote 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 sup 
plies of the injector are controlled, and 
means whereby the manually operable mem 
ber also controls the supply of steam for 

injector is effected, pilot and main steam 

96.898 

- working the injector when exhaust steam is : 
not available. 

12. in exhaust injectors having exhaust 
steam and water inlet valves operated by steam pressure, an improved injector con 
trol device comprising a rotatable spindle, 
a handle secured upon said spindle, a disc 
type valve carried by said spindle and hav 
sing ports therein for placing the steam sup 
ply connections to the exhaust steem: and 
water valve operating means in communi- (3: 
cation with the steam supply or with the 
exhaust, a valve for supplying 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 be op 
erated by the rotation of said spindle. 

13. An apparatus as claimed in claim 12 
wherein means are provided for sapplying 
steam to the injector to take the place of 
exhaust steam when the latter is not avail 
able as set forth. 

14. The combination with an exhaust 
steam injector having connected there with 
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 injector, of a manually oper 
able member to control the steam supply to 
said steam operated valves whereby remote 
control of the injector is E. a live 
steam supply valve and mechanical con 
nections between said manually operable 
member and said live steam supply valve to 
cause said valve to be: E. by said 
member. 

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 injector, 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 and a lost motion con 
nection between said member and live steam 
supply valve. - 

RICHARD DAVID METCALFE. 
JAMESCROXON METCALFE. 
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