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i

Speclﬁcatmn forming part of Letters Patent No.

139,799, dated June 10, 1873 applwa.tmn ﬁled N

March 11, 1873

To all whom it may concern:
‘Be it known that I, WiLLiAM B. MACK, of

; Boston in the county 'of Suffolk and State of
M a,sr,achusetts

have invented certain Im-

L provements in Injectors and Ejectors, of

Y ';.;:_1nJect0rs or ejectors which employ a
< stem or spindle connected to a suitable steam-
. .valve, or arranged to work independently of
~ .+ . the same,

. stem with a concave tapering lower end, said

, - - which the following is a speclﬁcatlon

Figure 1 of the accompanying drawmﬁ' is a

'--,,-;]-.;-,_'?_f".-9;;_fcentra,1 longitudinal section of my improved
SR ;;-.;m.]ector Or ejeotor

My invention 1ela,tés to that class of steam
a. solid

It cousists mainly in forming the

. o stem operating back and forth within a stea,m

o ~ cone or tube, formed with a double tapering

" inner periphery, and operating, by reason of

  - ~the peculiar shape of its lower end, to form a
" ring of steam along the center of the deliv-

- ery-pipe, around which ring a vacuum is

~ formed and the water caused thereby to rush
o oooin through the supply-pipe surrounding the
. ring
| - terward bemﬂ' impelled to the boﬂer by the

of steam, condensing the same, and af-

. ~ force of the steam directed on the point at
- which the steam condenses; all of which 1 will

" now proceed to describe.

. In the accompanying drawing, A repre-

‘sents a steam cone or tube, formed at its

- lower extremity with a nozzle, a, having a

. central annular opening or moath, and taper-
- .ing on the interior and exterior, at the angle
"+ anddistance shown, outward and upward from.
~ the mouth of the nozzle a to the bottom of |
- the body b of the cone or tube A, from which
- point b the interior periphery of 'the cone or

o tube A tapers outward and upward to the top,

~ at the angle shown.

The upper or main por-

o tion of the body of the steam-cone A isformed
~ontheexterior perlphery, at the top and bottom,

e ff'Wlth screw-threads ¢ ¢/, separated by a
| Jecting band or collar, d, for the reception of

. ‘an ordinary angle or other suitable steam-

:"ﬁ-_va,[ve B, whlch is screwed onto the top of
~w . the cone A and to receive the top of a cowm-

bining cone or tube, C, the interior periphery of

the upper portion of which is formed -wWith

 screw-threads that engage with the lower
. screw-threads ¢ of the steam-cone A. The

.....

pro- |

which is formed with a longitudinal ta,})ermg

passage, ¢/, narrowing, at the angle shown, -
toward the bottom of the cone or tube C;which -
is formed on the exterior with a lip or bhoulder IR
1, that forms a seat for the top end of a de- -
livery coneortube,E theuppermterlorperlph sl
ery of which is tormed with screw-threads that - .
| engage with. screw - threads formed on the .
| exterior of the lower pmtwn of the cone .-
U, the bottom of whu,h is bev eled inward =~ oo
and downward toward its exit mouth. The =
delivery - cone E is formed in the interior .
with vacuum- (,ha,mber h, and Wlth a central
‘tapering .
inward in its dow uward EKEBIIbIUU, in contins o
uation of the angle of the passageg of the =
tube C from which passage it is separated by . -
the vacuum chamber %, for a certain distance, -~
where it begins to taper outward, at the d,nglef:; T
shown, toward the bottom of the delivery-
cone E. Projecting from one side of the de-
livery-cone K is an overflow- -pipe, G, formed
on the extermr wnth a llp k. dlld. SCrew.- RS

longitudinal annular = passage, g,

on the interior of a cap or cup, H, curved

tracted at the end. The top of the end of

bearing m.

as shown at ¢, or othermse smtdbly con--

the overflow-pipe G is beveled on the interior =~
to form a seat for a valve, {, which plays w1th1n_ R
the tube or pipe G, and whoae stem ! is sup- -
ported by an dnnular bearing, m, connected -
with the cap H, and is provided Wlth aspiral -
or other sulmble spring, m’, whose EHdb abut
agalust the top of the valve ! and the ringor
To render the injector more per-
fect in its operation, and available under cir-
cumstances not otherwise possible, it isneces-
sary that the lengths, diameters, and. angles =
B of the steam-cone A, and nozzle a, and. tne'i;_{
EEEI :lower portion of the exterior periphery of the | passages g ¢’ g/ should be ot the pmper slze, T

| body of the cone A above the nozzle a,is
made of a smaller dlameter than the upper__.--~--
portion to form a passage or chamber, e, for
the water, which enters from a pipe or tube, D, =~
connecting with one side of the combmmgi_ R
tube or cone C, which, within, at the bottom

of the water- plpe D, is formed with an aunu-

lar opening or entmnce mouth, to a fuunel-
shaped anunular passage, g, that mpers down- - o .
ward a certain distance, at-the angle shown, . =~
‘toward the center of the body of the tube C,




- 1nclination,; and propor twn as shown.
~ nected with and operated. by a serew mlve

- stem, o, arranged within the angle or other'
L ;sultable s’ream valve B, or arranged to operate
independently. of the. dngle or other steam-

: .3011

.. valve, so-as to be drawn back or carried for- -

. ward within the steam-cone A, is a solid stem
~ or spindle, n, whose termmatlon n!isformed of

~ the peculiar tapering shape shown, its periph-

- ery being concave from the shoulder at which |

the taper commences nearly to the end,thecon-
 cavity being such that if the stem were longer
- an enlargement of its end would result. :

vacuum in the anuular spacei

" The stem »n isnow

O ramed still further to admlt an increased vol- |

ume of steam through the nozzle, the steam
being still guided by the tapeung portion nl,
as before, and forming a hollow cylinder or
steam-space in the water down the tube ¢/,
until it reaches the part where it becomes
condensed, at which point it bears directly on
the water aud 1mpels it toward the boiler to-
gether with the water of condensation.

It will be seen thatthe shape of the portion »!
is such as to guide the steam in connection with
the tapering nozzle a, as above described ;
and 1t will also be seeu that the steam is kept
in the center of the tube ¢/, and not allowed to
strike the sides of the same, no 1mpedlment
being offered to its passage. This condition is
highly necessary in order to produce a vacuum
sufficient to draw the water from the supply-
tube, for it the steam were allowed to impinge
on the sides of the delivery-tube it would re-
bound, and its force become gre&t’ly weakened,

‘and the possibility of for ming a perfect va

cuum precluded. Hence injectors employmg

stems with simply conical or straight taper-
ing ends are liable to this objection, and it
~ has been found by actual experience that it is
1mposmble to produce Satlsiactorv results with

| or body of the steam.: cone A ot a tqpermg SRR

cone sufficient to prevent any wiring or draw-
Ing at the point of exit; and by forming the
.mtermr 0f the steam- nozzle a of a tapemng: o
form, at the angle shown, when the stemis
'fraised t'o 'allow the p.:’tssage ot the steam it

The |
- endof t-h-e-pmtlon 1! 1S not pomted but ter-
. mmates In a teat or pin, n3

T The bOLtO]I] of .
- the stem n, _abo;v:e the portlon %1 610581} fits thef

<) ,tlwugh the steam m&y var:y irom ﬁfteen to one

hundred and ﬁfty poundb p1 essure tO the o
;square 1nch
SRS dround 1t, exhaubtb the air from the tapering |
. aunular space ¢, and causes the water from |
- the tube D to rush in, fill the same, and pass |1
- downward into the tube g'» surrounding the |:

- Tring or ey lmder of stedm ‘and condensing the 5

| stems -of this form, while my form has been
{ found to operate w1th a8 great (.,ertamty andi SR

as good results as any now 111 use

form, a volume: of steam is pmduced: inthe

.........

shown or otherwme GOHtI‘ELthIlg it toward its
moubh the waste-water is concentrated so as
not to spread and expand itself to the detri-
ment of the machinery, to which the cap is
attached, while working.

By removmn* the dehvery cone E, which is
readily done bv unscrewing it from the com-
bining-cone C, “the remaining portion may be
used as an f{]ector |

Having thus fully described mv 1mprove-
ments, What I claim as my invention, and de-
sire to have secured to me by Letters Patent,
18—

In aninjector or ejector, a solid stem or spin-
dle, n, arranged to Operate back and  forth
within a steam cone or tube, A, and formed
with a concave curved tdpermg termination,
nl, substantially as and for the purposes Specl
ﬁed

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

WILLIAM B.

| MACK.

Witnesses: |
CARROLL D. WRIGHT,
SAML M ‘BARTON.
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