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' To a:ll whom zt may concem '

B -\ INT E OTATES

. JAMDS GRESHAM OF MANOHESTER GBEAT BRITAIN

IMPROVEMENT IN INJECTORS FOR BOILERS

- Be it known- that I, JAMES GRESHAM of

- ;_' ff.f'_: the city of Menehestel in the couuty of Lan-
- 7 caster and ngdem of Grreet Brltam and Ire- |
o .:‘_a.*la,nd engmeer, hiﬁVB uweuted new .;md ueeful.._-

: j.'.,SImlla,I' epparetus for relsmg end forel,ng ﬂulde 1
- and feeding steam-boilers known as ¢ Gif-
- fard’s ID_]GGtOI‘ 2 and I do hereby declare the |
| ffollowmg to be a full cleer and exact. desemp oE
. tion of the same, 1eterence being -
- accompanying Sheet of drawings, which forms
- apart of this specification, end to the lettel s.
R of referenee marked. thereon N -
~ It:is well known that Gr1ﬂerd’e 11]_]6(31301‘ can-
~ not be started to work if the feed- water sup- |
- plied to it has to be. lifted by its action from
- adepth below it much more than five feet per- .
- -_;peudmular ‘but that if once. started it will | -
. continue in operation and draw its feed-water
~ from.perpendicular depths below it. eppmdbh :
- ing that a,t Whleh ordmary sucmon pumps mll_ |
hft water. . o
o "The . foun ot the nozzlee end epeces for‘
~ ‘steam and water in Giffard’s mJector, though
~well adapted for lifting ‘and propelling water
~ when ‘brought so as to condense the steam
- - used, 1s not- eda,pted for forming a vacuum or |
_f-j'-'pertlel vaeuum by dlschargmg ELII‘ frem the-.'
~ - supply-pipe._ o |
- 'The: Inture ot my 1nvent10n eon31sts in edd |
g,-lng to or forming in the injector nozzles or
..'-'"speces so adapted to each other that a steam-
~ jet may be used there especially for lifting and

drawing the water, through the combmmg-'

~_tube in the injector, so that while the wateris
- passing through thls tube another steam-jet
~may be applied to it and force it into the
- Dboiler, and when this has been eecemphshed-
- the supplementary or. llflsmg Jet may be shut.
- ‘off; leaving the mstmment at work. SR

- 1 carry out my invention by: tekmn any or-
© dinary arrangement of eppmmtus for forming
. .a vacuum or partial vacuum. by means of a
 steam:jet or jets, and connect this with the
- overflow-orifice of the injector.
~ when the space for water in the injector 1s

S opened there will be a communication between
- 'the vacuum apperetus and the water-feed pipe
. through the injector; or the nozzles of the in-
o _'Jectm may be construeted so as to be sur

had to the

| form - ShOWI] |

vided with a tap, /.

| menuel

plied.

Consequently |

PATENTF"FICE*

'rounded by a. spece the outlet frem thh 1s o
through the ovelﬂow orifice. .

The manner of carrying out: h’ly nwentml:r
will be more. particularly described - hy Iefern: -

ence to the accompanying drawings.

Figure 1 'is an outside view of an 11]Jeet0r§-:f-f; .

‘with the vacuumn f‘lpparetus applied, shownin -

section; and Fig. 2 is a cross-section of- the

v‘wuum ‘apparatus, taken at A B, TFig. 1.

The 11]3601301:* shown is one medJe eeeordmg

‘to the invention for which a British patent. -
‘was granted to John Robinson and myself, -
i(]eted the 10th day of November, A.D. 18645 - .
| but my improved apparatus is equally epph-,’éir S

cable to any ordinary Giffard injeetor.

“a'is the steam- plpe of the 11’138(31301’ b, ' the . P
plpe for feed- weter c, the overﬂow plpe of the;ﬁ_ L

injector.

The vectmrh eppeletus is. formed by 2 plpe,_"' [

:. cZ, joined to the overflow-pipe ¢, .and the noz- o
-zle of this pipe 4 is surrounded by another =
pipe, ¢, so0 as to leave an annular cavity of the o
This eewty is.. supplied with =
steam from the steem -pipe @ by a pipe,f, pro-

When the injector isto -
be started into operetlon by meansof this ap-- |
‘paratus the. ‘tap f7-is opened, and. the steam .
will escape in an-annular jet through the fun-

nel ¢, and when water is seen to be discharged

Jector continues at work.

B _i_from 1t the injector is started in the usual
~Then the tap f" is shut, eud ‘the. -

The vacuum apparatus: mey be modlﬁed S

'-For instance, the steam may be made to pass
| through the (,enter tube, and the annular cav-~
1ty mede to commumeete w1th the overﬁow- SEPT
-orifice¢c. : .

Fig. 3 ehows a wew, partl';r in. sectwn of an’ o

'ordmary 1nJeet01 h%vmg my 1mprevements ap- .
a 1s-the steam-pipe; b, the feed-water =
| pipe; g, the ordinary eteem or mrtltlon cone. -
or nozzle between the steam and water;.f,the

ordinary fixed: combmmg -nozzle; k, the ordi-

flow-cavity.

nary . fixed recewmg nezzle, end 4 the Over-f

My 1mprovements are applied b'gf form1ngf"'ji-'-j' :

an annular cavity around the ordinary com-
‘bining -nozzle % and receiving-nozzle k, as = -
‘shown, and - in makmg a commumeebwn by . -
means of a pipe, f, between the steam-pipe a
;.and the enhular cevlty round the combmmg S
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nozzle 1, the pipe f or cavity being provided I claim— o "
with a tap, f/, as shown. | The arrangement of mechanical devices, as

My improved charging apparatus may be | herein set forth, whereby a supplemental
used either with or without a foot-valve at the | steam-jet may be produced for raising water, —
lower end of the feed-pipe b, this valve opening | in combination with the ordinary steam-jet of e
to allow water to ascend, but preventing its | the Giffard injector for forcing water, in the .
descent; but a foot-valve will be found of ad- | manner and for the purpose as herein set forth.

vantage when the depth from which the water
has to be lifted approaches the greatest depth JAMES GRESHAM. |
at which the apparatus will perform its office. . | o | v
I havenow particularly described my inven- Witnesses: | ;
tion and the modes of carrying it into effect, PETER J. LIVSEY, - ’
and wish it to be understood that | , W. GIFFARD. -
| | ;
/
| ='JL/
-
e
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