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Toallwhomﬂmaycomem o _,".

-*Be.1t known that I, Warrer H. ZIMMER;AN & citi~

zen of the United States of Ameriéa, and 2 residént of

De Kalb, county of De Xalb, and State of Ilimom have |

b mvented & new and useful Improvement in a System

" of Drip-Water Retum, of Wthh the follomng 18 & EPECJ. <

fication.

| Epecl.ﬁca.twn of Letters I’atent
&ppllcﬂtiﬂﬂ ﬂlﬂd Oﬁtﬂbﬁl 24| 190'5 Bﬂeﬂ.al Hﬁl 340;265: .

W

My invention relates to drlp connectmns for steam.'
- plpes, and has for its ob]ect an mngement of piping"

10 whereby-the. drip from the various steam pipes, how-
ever mllected will be automatically returned to the

boiler Wlthout the necessity. of special pumping or

equivalent apparatus. 1 accomplish' this result not
only automatically but also immediately, and as a re-

15 sult the water of condensation is returned to the boﬂer'

by the most direct path, practically as soon as it is

dormed in the various portions of the atealn pipe. It

is thus returned to the boiler with very little loss of

| heat and a consequent gain of - eﬁaency 18 the result.
20 My invention is based on the fact that in steam plants

where ordinary reciprocating pumps are used for feed-
ing water to the boilers, there is an ‘inte
tion of pressure below that of the boiler pressure in the
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this ﬁhowmg such an actual arrangement of plpP, valve 55
and other apparatus as: ‘may be ﬂmployed in carrymg
nut my mventwn in practice.. _

In referring now more pal;tmularly tﬂ Fig ] 119 8-
bmler end 2 a steam pipe leadmg therefrom to & head er .
3, from which connections are made-to the steam en- 60

1 gines and to.the eteam connections of the feed pumPB, "
4 18 a steam pump. of which 5 is the.steam f:ylmdef, |

and.§ 18 the water cylinder; 7'is the water-supply pipe,
8—9 the feed pipe leadmg from the feed pump’aud

boiler, and 10 the drip pipe for carrying, the water of ﬁ&

“conde wtion from the header 3 into the feed p1pe 8—3. 3
| check valveﬁ are shown at 12 and 13:°

feed water pipe leading from the pump to the boiler.

| 25 This is due to the intermittent action of the pump and

to the inertia of the water in the pipe. There is a.lways
. practically boiler pressure in the vessel or pipe con-

taining the water of condensation or drip, ‘and from

this it follows that at certafn periodic intervals while

30 the feed pump is opera.tmg, there will be a higher pres-

“sure in the drip pipe than in the feed water pipe. I
~ make @ife of this fact by piping from the various low

erably.at a p-omt nearer to the pump than to the boiler,
86 In this drip pipe I place a check valve s0 connected 38

to allow water to flow toward the boiler but not in the -

reverse direction. | Since there is alwa.ya full steam
pressure upon the water in the drip pipe and at inter-
- miitent intervals less than steam pressure in the feed
40 water pipe, it follows that at these intervals there will |
be a flow of water from the-drip connect.lon to the feed
water pipe thmugh the check valve.” The- ‘water of
condensation is thus at every- stroke of the pump fed

to the boiler with the main. supply of feed water and

46 this without going through any other apparatus than a

check valve and necessary pipes.  The result is there- |

fore accomplished automatically and with a minimum
loss of heat-of the water of condensation and 8 conse-

| quent gain of eﬁcxency of the steam plant as a whole. ‘
80 My invention is pa.rticularly ilustrated ‘in the ac-

companying sheet of drawings, in which

tended to illustmafe the principles involved in my in-
~ vention; Fig..2 is a more qemplete dmgram of piping,
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It is found in practice that after qgch Btroke of tha
feed pump 4, thle drip water flows from pipe 10 through

‘check valve 13 into the feed pipe 89, and hence the J'(}

succeeding:stroke of the feed pump carries the drip .’

‘watér into the boiler 1. This action may be e;tp]a.mﬁd

by a study of the momentum of the waterin’ its coursg .

through the feed pipe 8-—9, and the resultant pressure - :
| under the intermittent action of the feed pump 4. “The’ 1&2

stroke of the piston of the feed pump forces water ™"

through the feed pipe 8—9 at Q comparatlvely Iugh

speed; the stoppmg of the piston head does not stop
the column of water flowing through the feed pipe 89,

the stoppage of that column being effected only by.ths- 33

back pressure of the steam in the boiler, by the net*:s
weight of the water bemg lifted, and by the friction of -

the water upon the pipes. - This i is similar to the action -

of the well-known hydraulic ram, and. after th& com- 3 _-
-pletion of the stroke of the feed pump 4, water will. BE

i continue to flow up the supply. plpe 7, through ths
points of the steam mains to the feed water pipe, pref-

feed pump 4, and through the feed pipe 8—9 and check
valve 12, until the: causes enumeratod st.op the flow. _

If, now, a sufficient mamentum existe in pipe 9 tocause
water flow through check valve 12 after the complquou 96
of the stroke of feed pump 4, then the drip water i’
pipe 10 will obtain precedence over the water in pipe

'8 by reason of the steanr pressure behind the water in
the pip¢ 10, and as a consequence water will low from ™

pipe 10sthrough the check valve 13, and this after ﬂa'-

every stroke. of the pump 4, thus keepmg the dnp

pipe 10 drained so  long as pump 4 is running. o
In Fig. 2 are shown also valves and pet cocl':rﬂ for con---

trol of the- various parts of the drip-return sybtem, and

also alternative dr:p—d:aposltmn facilities for-use Wheﬂ 10 l.‘ -

the pum]) 4 isnot running, viz: the valve 14, whoae out-:
let pipe may lead to a hot well or to a sewer. L

The drip pipe 10 should tap all pomts of the steam
distribution system where dnp water i8 likely to col- -

- 1, lect. The pipe 10 pnns the pipe 8—9 preferably as 105
~Figure 1 is a g Zrlphﬁed dtagram of the plpmg in- * .

near to the pump 4 as timyenient.
- I do not wish to limit myself in all respecta to the de-
tails herein shown and descnbed -
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Havmg thus deeerlbed my mvenuen What I claim | under steam preeenre ; and a pipe having a eheek valve

as new and desire to secure by Un1ted Statee Letters
-Patent 18: | |

1, In a drip water return system, a steam heiler' 8
B steam pipe; an intermittently acting feed pump,; a feed
pipe connecting said pump and boiler; and a drip pipe

Ieenneetlng said steam pipe and said feed pipe and having:

a check valve, substantially as described.

2. In a drip water retnrn system, a steam beiler, a
v Stenm pipe, an intermittently aeting feed pump; 2 feed

.pipe eenneetmg said pump and boiler; a drip pipe connect-
I3 OT sn‘a“eteam pipe and sald feed pipe and having a check

valve; and entering said feed pipe at a point remote from

¢ id boiler, substantially as described.

15 3. Imra"drip water return system, a steam boller: a .

. steam pipe; an intelmltfently acting feed pump; a feed

. pipe connecting said pump and said Dboiler; a collector
chamber wherein drip water may collect and be retained
under steam pressure; and a conmnecting pipe whereby the

20 collected drip water muay drain into said feed pipe when

the pressure in said - feed -pipe falls belew the steam pres- -

sure, substantially as described.

4. In a drip water return systenl a steam hexler, a

| team pipe; an intermittently acting feed pump; a feed
25/ pipe connecting said pump and said boiler; a collector
ehamber wherein drlp water may eelleet and be reteined
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and connecting with eaid feed plpe, substantially as de-
scribed.- : .

9. In a drip water return eystem' eteam boller; a
steam pipe; an intermittently acting Ieed pump; a feed

pipe connecting said pump and.said boller; a collector

chamber wherein drip water may collect and be retained
under steam pressure; and a pipe having a check valve
and connecting with said feed pipe at a point renlete from
said boiler, substantially as deseribed. _

6. In a drip water return system, a steam boller ; & feed

water pipe; a drip water plpe adapted to hold water of -

condensation and under the steam pressure of sald boiler
and to permit the flow of the water of condensation into

sald feed water pipe when the water pressure in said feed

water pipe at the point of connection with said drip water
plpe isless than the steam pressure in said steam hoiler - ]
check 'valve in said drip pipe; and means for varying the
water preesure in sdid feed water pipe above and below the

- Steam- pressure In said steam boiler, Subbtﬂ.ﬂtlﬂllj" as de-

sceribed.

- Signed by me at De Kalb, county of De Kalb nnd State of
Ilhneie in the presence of two witnesses. -

WALTER H., ZIMMERMAN.
Witnesses : S | - ‘
B, J. TERWILLIGEH E :
¥, O. Crurs. "
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