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" Be it known that -1, CARROLL L. RII{ER Q
citizen of the United St‘LteS residing at Brook-
lyn, in the county of ngs and State of New

Y01L have invented a new and useful Im-.

plovement in a Combined Boiler and Steam
Vacuum-Pump, of which the following is a

specification, reference being had to the ac-

companying: drewmﬂs made a part thereof.

of constructing that chss of steam water-ele-

- vators known as ‘‘steam vacuum-pumps,’’ in

15
20

23

which, without the intervention of any mov-

ing. pfut other than the check-valves, the
steam is automatically made to force Wete1
out of the apparatus, and by subsequent con-
densation to cause 1ts 1ep1emshme11t |

It consistsin animproved method of exhaust
ing the steam from the working-chamber of
the pump and from the steam-generator con-

nected therewith, of determining a;utoma)tlcajlly

the water-level in the generator, of regulating
the water-supply thelete and of exhausting

This invention relates to improvements in
the methods of operating and in the manner

!

I

r -

ing water to the generator, either from the
waber-chamber the working- chember or other
source in Whlch the pressure is equwelent to
that within said chambers, and whose capacity

is so limited or admits of bemg so adjusted as g 5 .

‘not to supply the generator with water except

as required, nor fdster than the supp]y 18 va-
porized.

Inthe 0peret1011 of my Improved epparetus, -
the steam, rapidiy produced in the steam-gen- 6o
erator, 18 at once discharged into the upper end
of the working-chamber,where, by its press-
ure upon theupper surface of the water there-

in, it will force this waterout until the water-

level in the steam-exhaust tube has dropped 65
below the sealing-point of the trap, and thus
opened a free vent for the steam up into the

-w&ter-ehembel Or condenser. The water thus
forced out of the working-chamber into the

| water-chamber will dlsplcwe and drive out 70 -
H- through the discharge-pipe an equal volume

the water therefrom in the operation of the !

pump, and also in improved devices for effect-

1Ing these Opel&thIIS all as heremdftel fully

30 .3

- bear upon a column of water; a second water-
chamber, (which may be used also as a steam-

35

described. |

The apparatus which T empley censlsts, in
general, of a pumping or working chamber
into whwh the steam-pressure is brought to

condensing chamber,) which communicates
freely with the bottom of the working-cham-
ber, and is connected, preferably, at its upper

end with the water- supply and ‘the discharge
pipes of the pump, each fitted with a check- |

- valve; a quick-acting steam-generator of maxi-

mum evmpmabmﬂ' Smfeee and of a mini-
mum cubical capaecity less than that of the

~ working-chamber, to which it is connected by
 a steam- dlsehelﬂe pipe opening into its npper.
end ;. a water- tre;pped steam-exhaust tube, of |

45

WhlGh one arm terminates in the WOI‘klnﬂ‘-_
chamber, preferably immediately below the
open end of the steam-supply pipe, and whose

oppositearm opens freely into the water-cham-
ber, the delivery-pipe, or a-separate condens-

50 er; a,nd & feed orlﬁee or feed- plpe for suppljr

|

|

of water from the latter. The steam escaping

through the exhaust:tube, will, by its conden-

setlon as 1t 18 emitted from the tube, create a -
draft or suction therein which will opemte to 75

| draw out all of the steam, not only from the
working-chamber, but also from the generator,

¢reating a void, whleh the water prekusly- '
forced 111130 the water-chamber will be com- -
pelled to low back therefrom to fill, the con- 8o

sequent void in the water-chamber belng sup-
plied by an inward flow of fresh water from

the supply-pipe. Whentheworking-chamber
is refilled, the exhaust-tube will also refill and

be sealed with water, to prevent an escape of 8 5

| steam,until the Weter-level 1S reduced as above

desembed |

My invention embmcee various modifica- -
tl ons in the general plan, arrangement, and |
construction of the improved appamtus and go
in its several details. In one form of the ap- -
paratus the working-chamber is formed or
placed within the bottom of the water-cham-
ber, so as to be surrounded thereby at top and
SldeS its wall§ being made non-conducting of g5
heat. In another form the working-chamber |
is apart from the water-chamber, the two be-
ing connected by a pipe 1ea,d1ng from the bot-
tom of the one to the other.  In one form’ of
my apperatus the steam generatcn conmsts of 100




- a tubular coil. _
erator composed of concentrie, dished,or con-

LA

In another 1 employ a gen-

caved copper plates, united at their edges,

leaving o very shallow narrow interval be-
tween the two 1n which to vaporize the water.
The steam - generator may be' placed wholly

under the working-chamber, or constructed to

conducting.

water chamber.

BRI

- cnum water-elevator in the form which Ideem

* Dest adapted for general use.

- Figs. 2

. are sectional views: illustrating my invention

20

in simplest form; and Figs. 4 and 5 are similar
~ views 1llustrating 1110(11hc‘1t10113 therein, as :

- hereinafter descmbed

My invention ‘Ldmlts 0[' eiemphﬁmtmn n

; .two general forms—viz., with the steam pump-

]
I

40

45
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S
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ing or working chamber and the water-cham-
- ber apart from each other, the two being con-
~ nected by suitable steam and water pipes, as
-shown 1n Figs. 1, 4, and b
~orworking :Ghmnber: cmnplet.ely; inclosed with-
» 1n the water -chamber  and communicating
- freely therewith, as shown in Figs. 2 and 3. '

-~ In each of the figures,

. In the simple form: of apparatus shown in
Fig. 2 the working-chamber A consists of a
cylindrical vessel constructed with thick walls
~of non-conducting

material, and which is
closed at top and open at bOttom This ves-

sel 18 supported within an outer cylindrical.

water-chamber, B, also closed at the top, and
whose lower end 1s fitted upon a stcam-gen-
erator, C, preferably constructed of sheet
metal, In a conical or concavo-convex form,
with *m exceedingly narrow or shallow 111tel-
val between 1ts upper and lower plates, so as
to present the largest possible area of surface
with the smallest containing capacity. A
small supply-opening, D, contr olled by avalve,
connects the bottom of the water-chamber B
with the lowest portion of the conical steam-
n‘enemtor C. An open pipe, I}, (see also Fig.
,) projects from the upper por tion-or apex of
thig generator upward within the working-
chamber A, nearly to the top thereof. An
open exhaust- tube, I',extends from a point at
about one-quarter of the height of the work-
ing-chamber above 1ts lower end up into the
water-chamber, and terminates at or about
the middle thereof. This exhaust-tube I is
trapped by means of a concentric encircling-
tube, G, closed at the bottom, and which ex-
tends up nearly tothe top of Lhe chamber A; or
it may be trapped by bending it and extend-
ing its inner end upward within the work-
ing-chamber, as shown in Ifigs. 3 and 4. This
simple pumping apparatus is completed by

2 and 3

, or with a pamping

| - A represents the
working-chamber, and B the water-chamber. |

| { therein.
. encircle it, the outer wall of the chamber be-
- 1ng made in such cases, as far as possible, non-
10

In some instances Luse a simple |
~ bent tube and in others an inner tube within

- an outer concentrie case, to form the trapped
- steam-exhaunst lefidlnn'h'mn the W Ollmlﬂ to the |

287,579

tube will create a void in the working-cham-
ber,which the water in the bottom of the wa-
ter-chamber will rush back to fill, creating
thereby a vacuum in the latter, which will
create an inward flow of fresh water thereinto
from the supply-pipe. -

It will be observed that a large proportion
of the water forced out of the working-cham-
ber will be drawn back into it again, while
the fresh water drawn from the Supp]y-plpe
will be foreed out through the discharge-pipe
without entering the working-chamber. The
volume. of water thus forced in and out of the
bottom of the working - chamber becomes
heated, and serves as a non-conducting fluid-

Tl]e .

fitting to the upper end of the water-chamber :
B a feed or suction pipe, H, to conneet 1t
with a:suitable source of supply, and with a
discharge-pipe, I, for the delivery of water
therefrom,these pipes being fitted with suitable
check-valves, to prevent areflow of the water
It is. made ready for use by placing
a gas-furnace or:- other suitable 01101 1{10 devlce: .
; :under the steam-generator-C. .
In the operation of the appar atus the cock.
=DlS opened, sothat the generator Cissupplied
‘with water from the chamber B. The water,
spread out'in a very thin sheet between the
- | | walls of the generator, isthereby exposedtoa
In the accompanying dl“lWHJﬂS I‘lﬂ are 1 is |
~ a vertical section of my unproved steam va-

70

0

10O

The rapid -

105

i10

115

piston between the steam and the fresh water -

flowing through the pumps. |

It will also be observed that slight conden-
sation takes place in the Workmfr-chamber
but that the steam 1s drawn out therefrom
with a powerful draft through the exhaust-

120

tube when the latter is unsealed, by reason of 125

the condensation which takes place at the

outer end of the tube and of the pressure of
the column of water entering at the bottom of

the working-chamber, due to the momentary
difference in level between said chamber and
the water - chamber, from which the water
flows. ‘Yhen -the entire volume of steam 1n

I30

80
comparativelylargeheating-surface,soastobe-
come very quickly converted intosteam.
steam thus rapidly generated passes freely up-. -
ward through the pipe Eto the top of the work-
ing-chamber A,and,bearing with its full press- 8
ure uponthe upper surface of the water there- -
in,will force this water down and outof the bot-
| tom' of said chamber into the water-chamber.
‘B, causing: an outward flow of the water: al-
=1‘e’LdV’ in “said chamber B through the dis-
Cll‘LI‘U‘e pipe at I.. As the water is forced out
:f10n1 the worknw-chamber A, 1t will also be.
drivenout Simulta,:neously-fmm the trappedex-
‘haust-tube F untal: the bend or sealing-point .
{ of the exhaust-tube is reached at thelevel &, g5
whereupon, as the tube becomes unsealed by

| the removal of the water, an upward vent is
‘thereby supplied, through which the steam
| eonfined under pressurein the working-cham-
ber will instantly escape, and, 1ssuing into the
water-chamber B, will be. condensed by con-
‘tact with the fresh water therein.
‘exhaust of the steam through the exhaust-




10

15

20

the appamtus 18 thus condensed :smd the exX- | valve P, mtelposed therein between the two .

haust-tube and its trap vefilled with water,
the apparatus is restored to the condition at
which it started, and the operation of generat

ing steam,and. thereby displacing the water,is
renewed and continued, as before, until the

point of condensation is ag&m reached. = -
In the apparatus illustrated in Fig, 3 modi-

fications are introduced tending to an economy

In' the generation of the Steam These con-

sist, first, in removing the steam-generator C,

construeted' as above -described, far enough
below the bottom of the workmg -chamber. to
admit of the interposition of a non-conduct-
ing lining, or of an air-space, J, between

th{,m, the bottom of the ‘workmg ehamber be--

ing closed by an independent plate, L ; sec-

ond 1n connecting . the feed-opening 111130 the
steam- generator with the interior of the work-

ing- _chamber A by means of a feed-tube, D',
extending and opening into the upper por

tion of S&Id chamber so . that the feed-water

supplied through t_he tube to the generator
shall be dmwn?ﬁ*om-the upper heated strata

1 the working - chamber, the length of the

feed-tube being so adjusted with reference to

the trapped ethmst tube I as that thesup-

ply of water to the generator shall almost

" cease by reason of the fall of the water-level
below the upper end of the tube just before
the condensation of steam in the apparatus

~ stakes place by the operation of the exhaust, as

above described. To prevent a possible ces- -

sation of the operation of the pump under con-

ditions in which the supply of water through
the upper end of the tube M might. prove in- |

- " adequate, one or more smail pelfol‘ltIODS m

"

m, may be made in said feed-tube D', near the

bottom of the chamber B, as shown in Fig. 3.

In Fig. 3 the exhaust- tube is Tepresented
as bent to form 1ts own seal, instead of being

left straightand encircled by; &"00110611131‘10"1:-1‘&13,

as shown in Fig. 2. A cap or deflecting-plate,

- 0O, 1s also fitted over its upper end, to diffuse

| 50

the steam escaping theretrom, and (by pre-
senting it to the cold water in smaller quanti-
ties around the edge-of said plate or through
minute perforations therein) to effect its con-

densation more rapidly and with less 110186,

thfm when the tube is left uncovered.
In the form of my apparatus illustrated .in

Fig. 1 the working-chamber is in the shape
of an upright cylinder closed at the top, and

- which communicates freely at the bottom

NS

60

65

through a large pipe or passage, N, with the
bottom of a separate water- chamber B, ele-
vated above it. An exhaust-tube, F, extends
from near the bottom of a concentric. trap, &,
in the working-chamber up into the Watel

Tl

chmmbers although thls 1s by no means essen-
tlal o

| The water - chamber B and the WOlkll]g 70 j_

chamber A are mounted together upon a suit-
able base or pedestal, R, adapted to contain or
inclose the steam-generator.

The steam-generator may consist of a coil of

| pipe, (see Fig. 4,) or, preferably, of a concavo- 7 5 '

convex metallic Shell C, Fig. 1,whose concen-
tric walls are separ ated by a Very narrow or

| shallow interval, and which is supported with-

in‘the base R of the apparatus,with its convex
side downward. . At the lowermost point in- 8o
this cup- shaped generator a depression or
pocket, b, is formed, and an open water-supply
tube, D” is carrled from near the bottom of -
this pocket up into the exhaust-tube F of the
working-chamber above its trap. This tube 85
is controlled by a cock or valve, ¢, therein,
‘whereby the flow or feed from the p}pe 18 &d
Justed at pleasure. -

In the operation of the appar atus construct
ed and arranged in manner as last described, go
when the stea,m flowing from the generatm, h
‘has forced the water out of the wor king-cham-
ber A down to the sealing-level % of the trapin
‘the exhaust-tube T, and unsealing the trap,
escapes with great force up the tube thestrong 95
current flowing over the mouth of the feed-
pipe D”will, upon the pr inciple of an injector,
create a strong draft in said pipe, which will =
operate to draw all the water in the generator -
‘into the pocket b, and thence up mto the pipe 100
D", so that the ﬂenel ation of steam will be
ther eby automatlcally arrested for want of wa- -
ter during the interval of exhaustin the work-
ing-chamber. So soon, however, as the re-
flowing water fills the trap and again sealsthe 105 .
‘exhaust-pipe I¥, the hot water in the feed-pipe
D” and pocket b will drop back into the gen-
erator and be quickly converted into steam,to
renew the pressure in the working-chamber.

In view of the changes in the How of water 110
from the supply-pipe, and other circumstances
which may tend to produce irregularities of
action, 1 deem 1t  expedient to combine a

| check- Valve, I/, with the upper end of the

steam-pipe L, 1;0 prevent an admission of wa- 115

| ter to the ﬂ'enem,tm through said pipe. The

weight of thls valve may be adjusted tomain-
tain a constant definite pressure of steam in
the generator, and will prevent an outﬂow of

| _water with the steam. 120 .

In Fig. 4 the steam-discharge pipe Eis illus-
trated as led from the upper end of the gener-
ator to thetop of the working-chamber through -
an inclosing tube or case, f,which protects the
steam-pipe from radlatlon and from contact 125

chamber B, itst upper end terminating beneath | with the cold water in said chamber. Itsup-

a-conical - deﬂecmng plate, O. It may be led
from the one chamber to the other either by

way of the conneecting-pipe N, as shown in-

positive :lines, or more dir ectly through the |
top of the WOI’klI]'D chamber, as shown in Hig.

®¥ In elther case 1t may be controlled by a

per end 1s fitted with a valve, P, to control the
size of its outlet. By thus eontrollmn* the size
of the outlet for the steam from the generator

the feed of water to the generator may be s0 130
confrolled as that it Shall supply automati-
eally the exact quantlty of W&tel 1equ11 ed to

.....




- produce the amount of steam needed in the

working of the pump, for by closing the valve,

-s0 as to limit the discharge of the steam, the
pressure accumulating within the generator:
“while the steam 18 generated faster than it can
~eseape will foree back the teed-water in the
feed-pipeagainst the pressure exerted thereon

- from the working-chamber or other source

R {6}

0 A, rrenemtor |

50

40

50,

53

6C

allowed to enter.

I, (shown in Ifig. 1

. whenece it is supplied, and thus stop the feed,
and by reason of the consequent deficiency of |
- water in the generator arrest the generation
. of steam until the pressure is so far reduced

- as that 1t will no lenger counterbalance the

. feed-pressure, and a new supply of water 1s:
- The pump itsclf is thuos
-~ made to dictate the feed of water to the gener- |

. ator.

- feed device the subject-matter of a separate
= application for Letters Patent, to which 1 here-.
. | |

I contemplate making this automatic

by reserve my right. |
Tig. 4 illustrates the use of a (3011 of plpe 0,

Thecoilissupplied with

‘The valve P (shownin Ifig. 4)and thevalve

In the modification shown in I‘w 5 ihe base
R is extended up solidly, or as a imme to In-
close the working-chamber, and upon it rests
a strong metal plate, T, which supports the
other parts of the apparatus. The walls of
the concavo-convex steam-genecrator €, con-
structed in same manner as shown in Fig. 1,
are extended upward in cylindrical form, to
encircle the working-chamber, which is made
with a thick wall of non-condueting material,
whose outer surface constitutes the inner sur-
face of the steam-generator. The outer wall
of the generator is connected by a steam-tight
joint to the plate . The working-chamber
A is suspended {from said plate by means of
set-serews e e, which permit of an adjustment
of the annular opening leit between the top of
the chamber and the plate above, and which
establishes communication with the upperend
of the steam-generator. The water-chamber
B is supported centrally over and upon the
plate T, and the connecting-pipe N therefrom
is carried centrally through said plate down
nearly to the bottom of the working-chamber.
The water-supply pipe D” to the generator is
led from the trap of the exhaust-pipe down in-
to the pocket b at the bottom of the genera-
tor.

A concentric vessel, W, of thin metal, 1s in-
serted within the steam-generator, to form a

S ~The coil 5, arranged within
“o o the ;base: R, may be heated: by a gas or coal
- furnace or other calorific device, the working-
~chamber above being protected fromthe heat-
by means of a plate; Y, and interposed non-:
-+ conducting material.
- water by means. of an independent pipe, D™,

- econtrolled by a valve, ¢, and which is led out-

awardly from the bottom of the coilto the lower-
end of the working-chamber, and thence up
‘within the chamber nearly to the top thereof.

1,) both as controlling the
steam-pipe I from the generator, uny be com- .
“bined to operate as one. dGVICB o -

|

with a

|

partition therein,extending from near the top
to the bottom thereof, for the purpose of per-
mitting a return through the inner compart-
-ment, formed by the partition, of any water |
‘which may be carried up with the ascending
steam, leaving the steam to pass up into the -
w*or]unn chamber by way of the. Outer com-
_p‘lli‘tlllellt perfectly dry. |

Perforated plates or dlapllmgms U U :mﬂy'

be inserted horizontally in the water-chamber
"B of either form of the pump, to prevent cir-
-culation, so that the incoming cold water shall . -

‘not mix with the warmer water, which, not =

being discharged at each stroke, remains pul-
sating up and down, as an intermediate hot
fluid- pl&ton or dlaphr‘mgm interposed between
‘the steam and the ‘body of water, which, en-
tering at the induction-port from the supply-
pipe H, flows out on the same level thmugh:
--the edunction-port into the dlsclmrﬂ*e p] pe I

- Iclaim as my invention—
1. The method, substantially as- descnbed

;.of exhausting the steam’ from the wmkmﬂ'-':
-chamber of a steam vacuum - pump, “which
eonsists in applying to -thze-Stea,m;iin-tl‘;e work- o
ing-chamber the pressure of a column of wa- .
ter contained 1n aseparate water-chamberata
‘higher level by means:of the open connection
of said higher water-chamber with the lower
portion of the working-chamber, and in pro-
viding for the steam subjected: to said press-
ure an exhaust-vent so soon as it has forced:

| the water out {rom the working-chamber to a
given level by means of a Wa,tel‘ -trapped tube
;;conneetiuﬂ' ‘the upper part of said chamber ~
and -

Sﬁl}’bl"‘lte condensing - chamber,"
1-]11(,11 is automatically unsealed by the de-
pression of the water therein to -said level,
substantially in the manner set forth.

2. The method, substantially as described,
of automatically al‘lGStlHﬂ“ the feed of watLr
to the boiler of a combined boiler and steam
vacuum-pump at the moment of exhausting
the steam from i1ts working-chamber, which
consists in connecting the feed - water pipe
with the exhaust- pipe, through which the
steam is withdrawn from the working-cham-
ber when the discharge from the pump is
completed, substantially in the manner set
forth.

3. The method, substantially as deseribed,
of exhausting the water from the boiler of a
combined boiler and steam vacuum -pump,
which consists in producing a vacuum in a
tube connected with the lowermost level of the
boiler by extending the open mouth of said
tube into the steam-exhaust pipe of the work-
ing-chamber of the pump and allowing stecam
to escape around the same, substantially in
manner as set forth.

4.. The combination, with thestemn -pressure
or working chamber of 2 steam vacuum- -pump,
and with a separate condensing-chamber com-
municating freely with the bottom of said
working-chamber, of awater sealed or trapped.
steam-exhaust pipe leading from the one to
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the other, substantmlly in the mannol aml f01

' _the purpose herein set forth.

b. The combination, in a. steam vacuum-

? pminp,’ with its pressure and condensing cham-

10

- pressure or WOlklI]O‘-Cha,mbEZl of a quick-act-
-ing steam - ﬂ‘enera;tor oommumoatlnc" freely

15

bers, of a steam-generator located below said
ohambers and plOVlded with.a water - {feed

pipe supphed therefrom, and a steam-outlet
~pipe opening into the pressure -chamber, sub- { ]
tantially in the " manner and for the purpose. |

herein set forth.

6. The oombmatmn, in an automatic stoam-

water - elevating apparatus, with - its steam-

Wlth the top of the working chamber, and con-

~ structed with a maximum heatmg and vapor-

20

and suitable supply and discharge pipes con-
trolled by check-valves opening mto the wa-

25

30
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1zIng surface, and a capacity so small as to ad-

mit of being co mpletely exhausted at each con-
densation of the steam in the working-cham-
ber, a separate reservoir or water- ohamber

oommumc&tmﬂ freely with and extending

above the bottom of .the working- ohambel

ter-chamber, substantially in the manner and

- for the purpose herein set forth.

7. The combination, with the steam press-
ure or working ohamber in & steam vacuum-

o 287,579

pump, a tr apped steam-exhaust tube extend-

ing therefrom into a condensing-chamber, and

2 qmok acting steam~gonerator of small ca-.

pacity oommumcatmg freely with the upper
end of the working-chamber, of a feed-pipe
extending from the lowermost portion of the
wenerator into the steam-exhaust tube, and
adspted to be itself exhausted by the escape

of steam through sald ftube, substantially in

the manner and for the pmpose herein set |
. Torth. |

8. The combination, with the steam- pless

ure or working ohambel in & steam vacunm-

o B

|

—

pump, 1ts ste%m o*enoratm and a, steam-sup-
Pply pipe led through the WOI'klI]ﬂ‘ chamber
and dlsohargmg into its upper end of a con-

centric tube encireling: said steam pipe to

form 2 non- oonductmg outer hmng or cov-
ering and prevent condensation in the pipe,
‘substantially in the manner and for the pur-
pose herein set forth.

9. The COl]lblllELtl{)H with the woﬂ{mw and

the pur poso herein set forth.
10. The combination, with: the oondensmﬂ*

or water chamber in a steam vacuum-pump

having its water supply and discharge pipes
both connected thereto, and with the work-

ing-chamber oommumoatmﬂ with the bottom
| of said oondensmb-ohsmbel of one or more
perforated diaphragms interposed between the |
level of the supply and discharge pipes and
the mouth of the working- ohambel and adapt-
| ed to prevent circulation of -the wstor within

the condensing-¢hamber, substantially in the

| manner and for the purpose herein set forth.

~11. The oomblnatlon with the steam-pr ess-
ure or working chamber in a steam vacuum-

pump, its steam-generator, and a steam-de-

livery pipe leading from the one to the other,

of a check-valve 1n the upper end of said steam-
pipe adapted to prevent a reflow of steam or
water through the pipe, substantially in the

mannel and f01 the purpose herein set forth.

. bARROLL L RIKER
Witnesses:
- EDWARD RUSS,
C GULLMANN. -
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oondensmgohambelslnasteamvacuum pump,
and with atrapped exhaust-tube leading from
the one to the other, of a conical deﬁectmﬂ*. |
plate or cap super 1mposed over the upper ond
| of said exhaust-tube swithin the condensing-
chamber, substantially in the manner and f01 .
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