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WALTER BURNHAM, OF CHICAGO, ILLINOIS.

COMBINED STEAM-LOOP.

- SPECIFICATION forming pai*t of Letters Patent No. 474,440, dated May 10, 1892.
| 'Appli{}at.inn filed January 12, 1892, Serial No, 417,887, (No model.) | :

To all whom it may concern.:

Le it known that I, WALTER BURNHAM, of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful

improvementsin Combined Steam-Loops; and

ldohereby declare that the following is a tull,
clear, and exact description thereof, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
which form a part of this specification.

- This invention relates to devices acting by

the direct agency of steam for delivering liq-
uids from a space or chamber subject to one

pressure into a chamber subject to a higher |
pressure—as, for example, the delivery of

water from an open tank or from a hydrant
into a steam-generator. S

In a prior patent, No. 894,859, granted De-
cember 13, 1888, to William Irving, is de-

scribed an apparatus for the purpose above

stated, wherein a single return-pipe or “steam-
loop” is employed of such height as to over-
come the differences of pressure between a

~Space subject to the higher pressure and that

of less pressure. 1 | -
In Letters Patent No. 394,826, granted De-

~cember 18, 1888, to me, is described an ap-

30

paratus embracing the general features of
construction and operation contained in said
Irving patentand embracing a series of cham-
bers or vessels subject to different pressures
and a plarality of steam-loops or return-pipes
for transferring the liguid from the chambers
subject to less pressures to those subject to
greater pressures, thereby enabling the prin-
ciples of construction set forth in said Irving

- patent to be applied to situations where it is

40

impracticable or undesirable to employ a sin-
gle return or lifting pipe to overcome the total
difference in pressure between the space from

which the liquid is received and that into.

which it is to be delivered. =~
T'he present invention embraces Improve-

‘ments in the apparatus deseribed in Pat-

45

50 bodying the same.

ent No. 394,328, by which the same is better
adapted for practical use or application.
In the accompanying drawin g8, tHustrating
my invention, Figure 1 is a view in elevation,
with parts in section, of an apparatus em-
- Mig. 2 is a sectional view
through one of the steam-loops of the appa-
ratus, taken on line 2 2 of Fig. 1.

back or rear side thereof.,

sectional elevation taken on line 3 3 of Fig.

2. Fig. 418 a vertical section taken on line

4 4 of Fig. 2. Fig. 5 is a plan section taken

on line 55 of Fig. 2. Fig. 6 is a similar sec-

tion taken upon line 6 6 of Fig. 2. Fig.7isa
similar section taken online 7 7 of Fig. 2. Fig.
5 1s a view in side elevation of a plurality of

55

connected loops, illustrating another embodi- 6¢c

ment of the main features of my invention.
Kig. 9isa view in elevation of one of the base-
sections shown in Fig. 8 detached from the
adjacent sections. TFig. 10 is a detail section

of the same, taken on line 10 10 of Fig. 11.

Fig. 11 is a side or edge view of the base-sec-
tion shown in Figs. 9 and 10. Fig.121isa ver-
tical section taken upon line 12 12 of Fig. 9.
Fig.13 is aviewinside elevation of a plurality
of connected loops, showing still another em-
bodiment of the main features of my inven-
tion. FIig. 14is a view of the same from the
_ Fig. 15 is a vertical
sectlon taken upon line 1515 of Fig.13. Fig.
16 1s a view in central vertical section of gz
single loop-section, illustrating still another
embodiment of the main features of my in-

65
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vention, taken online 16 16 of Figs. 17 and 19.

I'ig. 17 is a sectional view thereof, taken on
line1717 of Figs. 16 and 19. Fig. 18 is a hori-
zontal section taken upon line 18 18 of Fig. 17.
Ifig. 19 is a plan section taken upon line 1919
of Fig.17. Fig.20isahorizontalsection taken

upon line 20 20 of Fig. 17.

1o first desecribe the form of apparatus
shown in Figs. 1 to 7, inelusive, A, Fig.1, in-
dicates a steam-generator into which water is
to be delivered. I3’ B* B® B* B5 BS B7 are a
plurality of return or transfer pipes or steam-
loops, each for transferring water from one
chamber to a chamber of higher pressure by
means of a steam flow and constituting in ef-
fect one of the return-pipes or steam-loops de-

Sc

Qo

seribed in the said Irving patent, said loops

In this instance consisting of a pipe b, which
constitutes the riser of the Irving steam-loops,
located within another and larger pipe 0’
which coustitutes the descending part ord rop-
leg of the said Irving steam-loop. ' 2 Q3 (4
(> C° C are metal castings or bases, to which

-the loops B B? B, &c., are connected at their
lower ends and which are connected with each
other by passages affording communication
Fig.3 is a | between the said several loops, as hereinafter

2
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f and a globe-valve /.

‘shown 1in Fig. 1.
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more particularly described. D indicates a
steam-supply pipe leading from the steam-
generator and communicating with the sev-
eralloop-bases C’ C? &c. Eisapipebymeansof
which the liquid whichisto be transferred into
thesteam-generator A is admitted tothe appa-
ratus, said pipe being shown as connected with
atank E’. I indicatesasawholea steam-loop

by which water carried through the several |
loopsdescribedisfinally transferred tothe gen-

erator A, said loop I being like the loopshown

in said Irving patent and consisting of a riser.

F’, a horizontal F? and a drop-leg E°, which
latter communicates with the generator,below
the water-level thereof, througha check-valve
__ The several loops B’
B2 &e., and bases C’ C?4 &e., to which they
are connected, are alike, and each connected
loop and base will be herein denominated a
“loop-section.” Onmne of said loop-sections—
to wit, the one marked B’ C’ of IFig. 1—1s
shown in detail in Figs. 2 to 7, inclusive,and
is constructed as follows: Said base C’ is

made of considerable depth or thicknesstfrom

front to rear, and contains in 1ifs rear part.a
vertical passage ¢, forming a downward con-

tinuation of the inner pipe or riser 0, and a

second vertical passage ¢/, forming a down-
ward coutinuation of the annular space or
passage between the said riser b and the outer
pipe b’. Said passage ¢’ at its lower end 1is
turned directly outward toward the side face

of the base and communicates with a short

fords con-

coupling pipe or nipple ¢* which a

nection or communication between the bases
- of the several loop-sections, but which in the

case of the end loop C’ communicates directly
with the riser [’ of thesteam-loop I, as clearly
In the forward part of the
base C’ are located upper and lower steam-

chambers C® C° which are separated by a
horizontal diaphragm ¢° in which 18 located

an upwardly-opening check-valve G, giving

admission of steam from the lower chamber.

(°® to the upper chamber C% but preventing
the movement of steam in the opposite direc-
tion. ctctare short steam pipes or couplings
connecting each base with the adjacentbases
at the opposite sides of the same, and com-
municating at one side of each base with the
lower steam-chamber C° by means of a pas-

~sage ¢® and at the opposite side of sald base

55

- 6o

with the upper steam-chamber C° by means
of a passage ¢’
C?is located a weight G, which rests upon

the valve G and tends to hold the same closed
against the passage of steam, and which acts,

{herefore,to maintain a less pressure of steam
in the upper chamber C® than in the lower
chamber C°. In the particular construction
shown the valve G is provided with an up-
wardly-extending stem ¢, upon which the
weight G’ rests, said weight G being of cylin-
drie form and being held and guided in the
upper part of the chamber C° which for con-
venience of construction is formed by means

Within the upper chamber

closing its upper end. The removal of said
cap 8 or the detachment of the tube ¢” from the

nassage connecting the passage ¢, which leads
from the riser b, with the bottom of the lower
chamber C° ¢V is a passage communicating
at one end with the bottom of the lower cham-
ber C? through a check-valve I, which is
adapted to open inwardly, or toward said
chamber, and atits opposite end with the pipe
or coupling ¢* at the side of the base opposite
to that at which the passage ¢’ terminates, as
clearly seen in Fig. 4. The couplings ¢ ¢?
are shown as arranged in alignment with
each other at opposite sides of the base and

the passage ¢!’ as extending rearwardly from

| base-casting C’ and provided with a cap c®for

i I

base obviouslyenablesaccess tobe readilyhad
to the weight G’ and valve G. ¢”isahorizontal

-

the bottom of the chamber C to a point be-

neath the passage ¢ and then laterally out-
ward to the side of the base, as clearly seen
in Fig. 7. The inner pipe or riser b of the
loop terminates at its upper end somewhat
below the top of the outer pipe 0/, and the
latter pipe is provided with a cap 0%, having
a blow-off pipe 0% controlled by a valve b
The blow-off pipes b° b°, belonging to the sev-
eral loops, are shown as turned downwardly

and arranged to discharge into a receptacle

or trough I, extending across the loops and

provided with a discharge or drainage pipe 1'.

It is obvious that when the several loop-sec-
tions are connected with each other by the
couplings deseribed the upper chamber C° of
each section will be connected with the lower
chamber C? of an adjacent section, and there
will be free passage of steam from said up-
per to the lower chamber, and an equilib-
riwin or pressure will exist in the said two
chambers, so that the same pressure will be
maintained in the upper chamber of one base
asin the lower chamber of the next adjacent
one, and the upper and lower chambers thus
connected will constitute in effect a single
steam-chamber, which 1s In communication
with similarly-constituted steam-chambers at

each side of it through the medium of the

weighted check-valves G G. Iurthermore,
the said several steam-chambers thus formed
by the connected upper and lower chambers
of adjacent loop-sections are subject to dif-
ferent steam - pressures, which decrease be-
tween any two chambers to an extent de-
pending on the weight applied to the check-
valve between them, that chamberwith which
the steam-pipe D directly communicates
being subject to nearly-full boiler-pressure,

while that chamber remote from said steam-
pipe is subject to a relatively small press-

ure. The said steam chambers or spaces so
formed by connecting the upper and lower
chambers C® and C?of adjacent loop-sections
therefore correspond with the several tanks
or chambers described in my said prior
patent, while the pipes 0 D’ constitute the
risers and drop-legs of the steam-loops

of a tube ¢’, secured in the upper part of the ; shown in sald prior patent for transferring
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- stitutes a steam-loop operating on the same

principle as that of the said Irving patent,

the said steam-loops having in their descend-
ing portion or drop-leg, formed by the annu-
lar space between the pipes b and D, a water
column of height due to the dif .
pressure to which the opposite eunds of said
water column are subjected, and above the

water column a space of less pressure than

- that of the chamber from which the riser

~valved blow-off pipe 0?2

30

leads and which may result either from ra-

~diation and condensation alone or of conden-

sation assisted by the escape through the
By reason of such
relatively low pressure in the pipe abovethe
water column steam is caused to flow up-
wardly within the riser 6 with greater orless
apidity, and in its flow carries along with it

small bodies of water admitted to the lower
end of said riser from the chamber with

which 1t communicates. The water so car-
ried apward within the riser is not lifted in

“a solid column, but consists of one or of sev-

eral relatively small masses in the form of
short pistons filling or closing the bore of
the riser,or of waves on the sides of the

riser, or of drops or globules suspended in

the steam. The water so lifted through the

- riger is deposited in the descending part of

the loop, or, in other words, in the annular
passage between the pipes b and b/, and

when a column of sufficient heightisformed

to overcome the difference in pressure be-
tween the two adjacent steam-chambers con-
nected by theloops finally enters the chamber
subject to the higher pressure, and the trans-

fer of the water from the chamber subject to
less pressure tothe next chamber subject to a

greater pressure is thereby accomplished.
In the operation of the apparatus constructed
as described, therefore, steam passing from

the generator through the supply-pipe D en-

ters the base of loop-section B/, and, overcom-
ing the resistance of the reducing-valve of
that section, a part of it escapes into the up-

- perchamber C°of said baseand passes thence

to the lower chamber C° of the loop-section I3
C%, while part of the steam passes through
the risers 0’ b of said loop 3’ to the low-press-
ure space at the top of said loop, carrying up-
wardly with 1t water contained in the lower
part of the chamber C° and thereby securing
the delivery of such water to the return-loop
FF, by which the same is transferred to the
generator in the same manner asset forth in

‘said Irving patent. It may be noted at this

point that the difference in steam-pressure
between the generator and the lower cham-

ber C° of the loop B’ C’ (which is that near-

est the generator) is that due merely to con-
densation In the steam -pipe, so that the

height of the water column in said loop F

need be only sufiicient to overcome such dif-

‘erence in

water from the chambers subjected to less | tion, together with the pressure required to
“pressure to those subject to greater—that is
~to say, each one of the loops b’ 1% &e., con-

lift the water vertically and overcome the
friction in the pipes. Of the steam entering
the lower chamber of the loop-section B? C?a
part passes through the reducing-valve of

8

70

that section to the next section B® B% while a

part passes upwardly through the riser b of
said loop-section B* C* to the low-pressure

space of said loop-section B? C?, and thereby

effects the transfer of water contained in _thre
lower chamber C° of the base C?to the corre-

sponding chamber of base C/, it being obvious
P g chan : g

that water will accumulate in the space be-
tween the pipes b b’ of loop B3®until the press-
ure produced by the water column thus formed
against the under side of the check-valve H
will be sufficient to lift said check -valve
against the steam-pressurein the lower cham-
ber of the base-section C’, when the water will
pass from the passage ¢ through said valve
into said chamber. In a similar manner a
part of the steam delivered tothe base of loop

I3° sweeps up the riser of said loop, carrying

with it water from the base C?, which accumu-
lates in the descending part of loop B3 and
finally escapes through the check-valve of
base C*into the lower steam-chamber of said
base. In a similar manner part of the steam

delivered tothe severalloop-sections atgradu-

ally-decreasing pressures serves to transfer
the water from the lower chamber of one sec-

tion which is under greater steam-pressure.
The several regulating-valves aré so weighted
or the loops are made of such number that
the loop-section B* C% to the base of which
water is delivered through the
K, is subject to a steam-pressure sufficiently
smalito be overcome by the column of water
in said pipe Kor in thetank orsouree of sup-

tion to the lower chamber of the next sec-

delivery-pipe -

/5

30

90

95

10O

105

ply from which said pipe leads—as, for in-
stance, 1f the water-supply were taken from

the city mains or hydrant the steam-pressure
in the Jower chamber C?of the loop-section B
C"would be less than that within the water-

supply pipe or main, so that water may enter

-sald chamber C” through. the check-valve 11
thereof against the pressure in said chamber.

It will of course be understood, however, that
the quantity of water admitted through the
supply-pipe K must be controlled orregulated

ered by the action of the steam through the
several loops to the generator. Manifestly
any number of loops and conunected steam-
chambers may be employed in the series by
variation in the height of the loops, and the
difference of pressure between two adjacent
or connected loops may be sosmall that com-
paratively low loops may be employed, and
any total difference of pressure between the
source of supply and the generator may be
overcome, no matter how high the pressure to
which the generator may be subjected. Thus,
assuming the difference of pressure between
the steam-chambers of any two adjacentloop-

ference in pressure produced by condensa- | sections to be five pounds, while each water

110

115

80 as not to exceed that which can De deliv-

120

125

I30



column in the descending part of the loop 1is
not much higher than is due to a difference
of pressure of five pounds, the several water-
columns of the seven loops shown give an ag-
oregate pressure of thirty-five ponnds, with a

eorrespondlnfr lifting capacity,so that by the

~aggregate energies of the several loops water

IO

20

is delivered to the loop I against thirty-five

' ~ pounds greater pressure than that of thepipe

E, from which it is taken. It will of course
be understood that in first starting the appa-

ratus it is necessary to discharge the air from

the several loops, and this 1s a,ceomphshed by
turning on the steam-pressure and opening

the several blow-off pipes 6° 6°. Affer theair

is thus discharged from the several loops the
same will remain filled with steam, but no
transfer of water will take place from one
loop to another until sufficient water has ac-

‘cumulated in the descending portions of the

loops to overcome the difference in pressure
between the same—that 1s to say, assuming
the boiler-pressure to be thirty-five pounds,
steam admitted to the base of loop B’ will

hold down the check-valve thereof with thirty-
five pounds pressure. Some of this steam will

pass back to the generator through the loop
F' and some of it will 1ift and pass through

.':the reducing-valve of loop B/, by which 113

j0

will lose ﬁve pounds pressure, and will there-

fore only give thirty-five pounds pressure

 in the lower chamber of loop B2 This steam

~at thirty-five pounds pressure passesthrough

35

loop B* and acts upon the under side of
the check-valve in the base of loop B’ with

thirty poands pressure, but is unable to lift it,

because it is held down by thirty-five pounds

~ pressure. Water gathering in the descend-

~ing part of loop B finally ploduees a water

40 column of sufficient weight to overcome the

45

50

55

60

five pounds diiference Detween the press-
ures in the two loops, and the pressure on op-
posite sides of the said check-valve at the
base of loop B’ will then be equalized. Any
water now admitted to the column in loop B?
will then lift and flow through said check-

valve in loop B’, and as soon as it does so the
water passing into the lower chamber of said
loop B’ is canght in the sweep of the steam

passing up the riser of loop B’ and is trans-
ferred back to the boiler. When the appa-
ratus is first placed in operation, therefore,
water similarly accumulates in the descend-
ing part of the loops until they are all in op-
eration, and the transfer of water from the

source of supply to the generator will then be

continuous and unmtermpted The base C*

of loop B has, of course, no pressure-reducing

valve, the pressure in the chamber of sa1d

base C¥, to which the water 1s delivered, being
reduced by the valve in the base of 100p BY -
The base of loop B?is, however, provided with

a check-valve, through which water enters

f:om the pipe K and whmh 1s subject to the

downward pressure of steam in the said cham-

ber and which can -only be lifted for adinis-

sion of water to the said chamber when the

474,440

pressure of the supply-pipe exceedsthat with-
in the said chamber. As shown in my said
prior patent, the several loops connecting the
| steam - chambers were provided with “hon-
| zontals” connecting the risers with the de-
scending parts or drop-legs of the loops and
ogiving incre_ased radiating-surface, tending to
maintain an area of low pressure above the
water columns. Such horizontals are not,
however,in all cases needed, the conductivity
of the metal risers in a construection such as
is above described being so great as to secure
such amount of radiation at the upper ends
of the loops as is usually needed in practice.
If necessary, however, the loops may be pro-
vided with condensing spaces or chambers at
their upper ends, or horizontals may be em-
ployed where desirable. A constroction em-
bracing condensing - chambers at the upper
ends of the loops 1g illustrated in connection
with another embodiment of my mventlon
herein shown. |
In Figs. 8 to 12 is shown another form of
onstructmn in connected or combined loops,
wherein the risers and descending parts of
the loops are separated from each other in-
stead of being one within the other,as in the
construction hereinbefore deseribed. Inthis
instance J J’ J%, &e., indicate theloops, which
are connected with base castings or sections
K’ K? &e., and the risers j and drop -legs 97 of
each 100p a,re continuous with. each other or
formed from a single piece of pipe bent into
U shape, the lower end of the riser 7 of each
loop being connected Wlth one base-section,
as I3 while the drop-leg 7" of the same 100p
1S eonueeted with the next adjacent section,
as K’. Kach base-casting is provided with
an upper chamber K°® and a lower chamber
K° said chambers being in communication
with inlet and outlet passages k° k*and being
separated by a partition or diaphragm %5, in
which 1s located a pressure-reducing valve L,
opening upwardly from the lower chamber
K? into the upper chamber K% A weight L’
engages a stem/ of the valve L and is located
in a tube k! , which forms an upward exten-
sion of the upper chamber IK® and which is
closed by a eap k° Attached to the bottom
of each base-casting is a T-shaped valve-cas-
ing K% havmﬂ‘ an inlet- -opening /5 with which
the dlop-leb J" 1s connected, and outlet—-open
1 ing k7, with which the riser 7 is connected.
and 2 pasSage k% leading into the lower cham-
ber K’ of the main base-casting. The inlet-
opening % is separated from the outlet-open-
ing k' and the passage k% leading to the
chamber K by means of a diaphragm or par-
{ titlon %°, containing a check-valve M. The
said valve M is shown as provided with a
valve-stem arranged to slide in a tubula:
guide £ supported in the passage &% in the
manner illustrated. In the operation of this
form of loop the water column in the drop:
leg 7', when of sufficient height, lifts the
check-valve M, and a portion thereof escapes
into the lower portion of the riser 5, through
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~which it is swept by steam passing from the |

1In Figs. 16 to 20 isshown a form of thecon-

lower chamber K9 through the opening K5, | nected or combined loops wherein the drop-
upwardly into said riser to the low-pressure | leg of each loop is econtained within the riger, 7o
space at the upper part of the loop of which | and enlarged spaces or condensing-chambers

5 _that riser forms a part, in the same manner | are provided at the upper ends of the loops

~as hereinbefore described in connection with | to afford additional condensing-surface, by
theform ofappmatub illustrated in Figs.1to7. | which the maintenance of a space sub;]ecb to
“The loops shown 111 Kigs. § to 12 are not pro- | low pressure is facilitated or made more cer- 75
- vided with blow-off pipes or openings at their | tain. In this instance S’ S* indicate steam-
1o upperparts,and toprovidemeansfordischarg- loops,and T’ T?base castings towhichthesame
Ing the air therefrom when the apparatus is | are connected. Itach loop compriqe% an exte-

. ﬁrst put into operation a branch steam-pipe N, | rior pipe s and an interior pipe §’, the inner
I'1ig. 8, is led from the main supply-pipe D to pipe constituting the drop-leg of the loop, 8o
the base of the end loop at that end of the | while the space between the inner and outer

15 apparatus subject to the smallest steam- | pipes constitutes the riser of the loop. The

pressure, or that at which the water is de- | outer pipe sis connected at its upper end with
livered. A valve d’ is placed in the main | atubular casting S having an integral lateral
steam-pipe D between the point at which the | extension s*at one side thereof the main part 8s

- sald branch N is connected therewith and the | of the said casting S° being prefembly made

20 loop J, and a valve n is also placed in the | eylindrie and somewhat 1&]‘061 in diameter
branch pipeN. Underordinary workingcon- | than the pipe s, which is conneeted with said
ditions the valve d’ is open and the valve # | main part of the casting by a screw-threaded
closed. When it is desired to start the ap- joint at its upper end, w hile the lateral exten- 0C

. paratus in operation, said valve d’ is closed | sion s* is made narrower than sald main part

25 and the valve n opened, when steam which | of the casting, as clearly shown in the sec-
enters the steam-chamber of the loop J3, being | tional view, FL.., 18. Inside the main port of

- unable to pass backwardly through the press- | the casting 83 is another casting, consisting of
- ure-reducing valves, will traverse all theloops, | connected inner and outer tubes s° s%, the outer 95
thereby driving from them air contained | tube s* forming an extension of the pipe s,
30 therein, which will be discharged through an | whiletheinner tube s*is connected at 1ts lowe
- outlet-opening 73 connected with a three- -way | end with and forms an upward extension of
cock f% located near the lower end of the | the inner pipes’. Thesaid tubess’s* extend
riser B/ of the return-loop F. to a point near the top of the chamber S3, 80 100
In Figs. 13, 14, and 15 is shown a form of | that the annular space between them forms

35 the connected or combined loops differing in | part of the riser and opensinto the upper part
mechanical details only from that shown in | of the said chamber. A lateral passage §°
Figs. 8 to12. In this instance the several | passes through the said tubes s® &), near the

'.loops 0O’ O° O“, &c., consist of pipes of in- | lower ends of the same and form an opening 1os
- verted-U shape, _(forming risers 0 and drop- | leading from the bottom of smd chamber S°

40 legs o’ 0’,) the lower ends of which are con- | into the inner pipe or drop-legs”. The object

- nected with rectangular base-castings P’ P?, | of the counstruction desenbed is to afford a

 &e., which are secured or clamped together | large condensing-surface at the top of the
side by side by means of horizontal tie-rods 100p, while allowi ng water of condensation rio

- P p, extending through projections or lugs p” { which accum ulates in said chamber to read-

45 ' at the front aund rear surfaces of the said | ily escape to the drop-leg through the opening
castings. In this instance upper and lower | s°. The said chambers S° are shown as Ppro-
steam-chambers P8 P? are formed by means | vided at their lower ends with flanges sf,

of tubular casings secured to the bases P’ P? | adapted for contact with each other when 1 5
P% said chambers being separated by dia- | the loops are placed together and through
50 phrafrms p*, formed in said casings and con- | which are inserted bolts s for clamping the
taining check-valves Q Q. Wew*hts Q' Q’ | adjacent castings together. TV T? are base-
for the check-valves are located in cy Imdrw castings to Whlch the lower ends of the pipes
extensions p® of the upper chambers P8 P8, | S &’ of the loops are secured. Sald castings 120
and each of said chambers P®is connected | are each provided in its rear part with a ver- |
cs with the lower chamber P° of the adjacent | tical passage t of larger size than the inner
loop by an oblique pipe p*. Passagesp®lead | pipe s” and through w]uch said pipe passes
from the bottom of the cha,mbers PY to the | to a point near the bottom of the casting,
risers o, whﬂe other passages p®lead from the | where it is secured in a horizontal parhtmn-— I2K
- drop- 19% o’ to points beneath the said cham- | wall #, between which and the bottom of the

6o bers Pﬁ' with which they are connected | casting is formed a horizontal passage °, with
throun*h openings provided with upwardly- | which sald pipe s’ commumedtes. The space
opening check-valves R, said passages p° p° [ between the said pipe s’ and the wall of the
being cast in the base-castings P’ in the man- | casting ¢ forms a coutmuatmn of the a,nnu]lm' 130 -

- ner clearly shown in the drawings. The op- | space between the inner and outer pipesss’,

65 eration of the loops thus constructed is the | and said space terminates at its lower end in
same as those forms hereinbefore set forth | a space or opening #°, located above the par-

~ and need not here be stated in detall.

lfltIOIl t’ and extendmw ]aterally outward
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through the side of the casting. In theouter | T* and also into the recess £ of said adjacent

or forward part of the casting above the hori-
zontal partition ¢/ are formed two chambers
T® and T separated from each other by a
horizontal partition #, within which is located
an upwardly-opening check-valve U, to allow
the passage of steam fromn the lower cham-
ber 1% to the upper chamber T3 In a tubu-
lar extension #° of the upper chamber T is
located a weight U’, which acts upon the
check-valve U to hold the same upon its seat.
The said ehamber T3, above the partition ¢,
extends outwardly through the side of the
base-casting at the same side thereof as that
at which the recess % is located, while the
lower chamber T* extends through the cast-
Ing at the opposite side thereof, these cham-
bers being so constructed that when the cast-
ings are secured together side by side by
means of bolts 7% as shown, or otherwise, the

. chamber T3 of one casting will open into or

30
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be continuous with the lower chamber T of
the adjacent casting, and the recess £ will
also open into the annular part of said cham-
ber I the side wall {7 of said upper chamber
T and the side wall #8 of the lower chamber
I* being so shaped or curved, as clearly seen
in Figs. 17 and 20, as to afford a space or

opening ¢’ between the chambers T3 and T4 of

adjacent castings. A check-valve V allows
the passage of water from thelower passage 2
of the casting upwardly into the lower cham-
ber T* thereof, the stem of said valve being
hereinshown as being supported in a guide#°,
held in an arm or bracket cast on the side of
the chamber, in the manner clearly shown in
thedrawings. 'T% is a casting secured to the
base of that lecop at which live steam is re-

ceived, said casting being provided with a ver-

tical passage ¢, with which the steam pipe is
connected, and with a horizontal passage {12,
leading from the passage #!! to the lower cham-
ber T* of the base of thecasting T’ of the first

loop. Said casting T% is also provided with

a vertical passage 73, communicating with the
said lower chamber T* by means of a recess
t", extending laterally through the side face
of said casting T® and opening into the lower
part of said chamber T* when the parts are
secured together, as seen in Fig. 19. Said

passages t° and t* are for the exit of water

from the combined loops in its passage to
the generator. At the opposite end of the
group of combined or connected loops is se-
cured a casting 1% which is provided with a
vertical passage ¢V, with which the supply-
pipe E communicates and which opens at its

lower end into a horizontal passage £, corre-

sponding with the similar passages #* of the
castings 1" 1% &e., and communicating with

the chamber T7 formed in the upper part of

said casting, by means of a check-valve V,
corresponding in function with check-valves
V, hereinbefore referred to. The chamber T3

opens at the inner side of the casting T%into
the upper chamber T3 of the adjacent castin ot

casting. Intheoperation of this form of the
connected or combined loops steam 18 sup-
plied through the passage ¢*,’and, passing
through the several pressure-reducing valves,
affords lessened steam-pressures in the sev-
eral steam spaces or chambers formed by the
communicating upper and lower chambers T
and TYof adjacent loop-sections. Water sup-

plied by the pipe E and acting on the check- -

valve in the casting T° with sufficient force
to lift said valve against the steam-pressure
in the chamber T7 enters the lower part of

-sald chamber aund, passing through the recess

> of the base-casting T? tothe bottom of the

‘passage ¢, is swent upwardly between the

pipes S and S’ into the chamber S3. Water
accumulating in said chamber fills the pipe
or drop-leg s’ uuntil a liquid column is formed
therein of sufficient height to overcome theo
steam-pressure in the lower chamber T? of
the loop-section 8% when it will lift the valve
V, belonging to said section, and find its way
to the riser of loop S/, through which it will
be swept upwardly to the low-pressure space

within casting S in the same manner as be-
fore described. Thewaterreaching thelower

chamber 1" of the loop S’, or that subjected

to the highest pressure, passes through the
passage ?'° of the casting T® and is carried

through the same back to the generator. As
shown in said Figs. 16 to 20, a steam-pas-
sage ¢'° extends from the casting T® through
theé several base-castings T/ T? into the cast-
ing T where it opens into the chamber T7.
In the steam-passage t'* of said casting T% is
placed a three-way cock W, by which com-
munication may be established between the
steam-passage 7' and either the passage {2 or
. In the ordinary operation of the device
the three-way cock W is turned, as shown in

J K

|

IFig. 20, so as to close the passage £ and thus

direct the flow of steam to the steam-chan-

bers of the severalloops. When, however, at

the time of starting the apparatusitisdesired
to blow out the air from the several loops, the
three-way cock W will be turned so as to de-
liver steam into the passage #° and shut it
off from the several steam-chambers. Steam

‘will then enter the chamber T7 under full

pressure and inasmuch as it will be prevented
from passing backwardly through the press-
ure-regulating valves the steam will pass
through the several loops and out through the
passage (*°. The air thus discharged is de-
livered through a discharge-opening in the
return-pipe controlled by a three-way cock,

~as hereinbefore stated, or otherwise. The

sald passage 1'%, arranged as above described,
obviously performs the same function as the
pipe N. (Shown in Fig. 8.) The connected

or combined loops, arranged as deseribed, will
perform their work no matter what the boiler-
pressure may be or whether it is high or low.
Furthermore, the loops will work perfectly
when there is a vacuum, instead of pressure,

I
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in one ot more of the saine—as, for instance,
there may be a vacuum in loop B7, produced
by the action of the water column in the other
loops. By placing the valve-chambers and

connecting-passages in the base-sections in

the mannerdescribed I am enabled to greatly
cheapen the cost of manufacture of the loops
and decrease the space occupied by the loops
required to do a certain work. This construec-
tion, furthermore, greatly facilitates the con-
struction and repair of the loops, inasmuch
as any loop-section is complete in itself and
any number of them may be combined, as re-
quired, to fulfill the duty required. .

An important advantage is gained by form-
ing each loop of one pipe arranged within the

~other,not only by reason of the greater cheap-

ness of construction thereby obtained, but by
reason of the saving of loss of heat by radia-
tion, which takes place where both the riser
anc. drop-leg are exposed to the atmosphere.
Iclaim as my invention— | |
1. An apparatus for delivering liquid from

a space subject to one pressure into a space-

subject to a higher pressure, comprising a
plurality of similar base-castings adapted for
connection with each other and containing a
pressure-reducing valve or valves, and pipes
connected with the base-castings, said base-

castings forming a plurality of chambers, in

which different pressures are maintained by
the action of the reducing valve or valves,
and the pipes forming steam-loops by which
water may be transferred from one to the
other of said chambers, substantially as de-
seribed. | | |
2. An apparatus for delivering liquid from
a space subject to one pressure into a space

subject to a higher pressure, comprising a

plurality of similar base-castin gsadapted for
connection with each other and containing a
pressure-reducing and check valve or valves,
and pipes connected with the vase-castings,

‘sald base-castings forminga plurality of cham-

bers, in which different pressures are main-
tained by the action of the reducing valve or
valves and the pipes forming steam-loops by
which water may be transmitted from one to
the other of saidchambers through said check
valve or valves, substantially as desecribed.
3. An apparatus for delivering liquid from
a space subject to one pressure into a space
subject to a higher pressure, comprising a plu-
rality of pipes forming steam-loops and base-

castings, each of which is provided with up-

per and lower steam-chambers, an upwardly-
opening pressure-regulating valve, a passage
leading from the descending part of a steam-

loop connected therewith to the lower cham-

ber provided with a check-valve, and a pas-
sage leading from the said lower chamber to

‘the riser of another steam-loop, the upper

steam-chamber of each section being adapted
for communication with the lower chamber
of an adjacent section when the sections are
secured together, substantially as deseribed.

8

!

4. A looji-gectioni comiprising two pipes, one
within the other and forming the riser and
drop-leg of a steam-loop, and a base-casting
provided with a pressure-reducing valve, sub-
stantially as described. IR

5. A loop-section comprising two pipes, one
within the other and forming the riser and
drop-leg of a steam-loop, and a base-casting
provided with a pressure-reducing valve and
a check-valve, substantially as deseribed.

6. A loop-section comprising two pipes ar-

ranged one within the other and forming the
riser and drop-leg of a steam-loop, and a base-
casting containing upper and lower steam-
chambers and in which the upper steam-cham-
ber is adapted for connection with the lower
chamber of a similar base-casting at one side
of it and the lower chamber is adapted for
connection with the upper steam-chamber of
a similar base-casting at the other side of it,
A pressure-reducing valve between said cham-
bers, and passages in the said base-casting
for connecting the riser and drop-leg of said

loop-section with the lower steam-chamber
of that and adjacent loop sections, substan-

tially as described. _. |

7. A loop-section comprising two pipes ar-
ranged one within the other and forming the
riser and drop-leg of a steam-loop, and a base
part or casting containing upper and lowenr
chambers, of which the upper chamber is
adapted for connection with the lower cham-

ber of an adjacent loop upon one side of it

and the lower ehamber is adapted for connec-

tion with the upper chamber of an adjscent

loop at the other side of it when the castings

are secured together, a pressure-regulating

valve between said chambers and containing,
also, passages for connecting the riser and
drop-leg of said loop-section with the lower
steam-chambers of that and adjacent loop-
sections, and a weight located in the upper
chamber and acting upon the said regulating-
valve, substantially as described. = |
5. The combination, with a steam - gener-
ator, means for delivering water to the same,

comprising a plurality of chambers subject

to different degrees of steam-pressure, steam-
loops connecting said chambers with each
other,and a water-return pipe having a valved
outlet, of a steam pipe or passage leading to
the chamber subject to greatest pressure, an-
other steam pipe or passage leading to the
chambersubject to the smallest pressure, and
valves in said pipes, whereby steam may be
allowed to flow through the several loops and
outwardly through the said outlet, substan-
tially as described. B _

). The combination, with a steam -gener-
ator, means for delivering water to said gen-
erator, comprising a plurality of steam-cham-
bers and a pipe supplying the steam to said
chambers from the generator, pressure-reduc-
ing valves located between the said steam-
chambers, steam-loops connecting the steam-

chambers and provided with check-valves,
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and a water-return pipe provided with a] In testimony that I-claim the foregoing as
valved outlet, of a separate or branch steam | my invention I affix my signature in presence
pipe or passage leading to the chamber sub- | of two witnesses.

ject to the lowest steam-pressure, and valives | WALTER BURN H AM
g in the said steam-pipes, whereby steam may . . 3 .

be allowed to flow through all of the sald Witnesses: o

steam-loops and outwardly through said out- H. }. NEWMAN,

~let, substantially as described.

S. . CHAMBERLAIN.
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