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_ To all whom it may coneern.

-Be 1t ]mown that I, FREDERICK SAMUEL—

SON‘ a subject of the 1{1110' of Sweden, resid-

ing ‘at Rugny, England, hme nwented cer-
tamn new ahd.useful Improvements in Liquid

Sea,'ls for. Rotary Aé)pa,mtus of which the
')llomng 18. a specification. -

This-invention relates to liquid sea,ls of the_j*
s;ype employed in high'speed rotary engines:
such as turbines for the purpose of prevent—'
“Ing-air or steam leaking ‘around -the. shaft
wheére it passes through a partition -ha,vmg a{

lifference of pressure on its two sides. -
The object of my-invention is to produce

the liquid therein is automatically

aeither be too little liquid, thus permitting
leakage of air or steam, nor too much-liquid,

Sll re.

applied to a vertical shaft turbine; near

the sake -of ‘clearness; and Fig. 2 shows a
sllghtly modified form of liqiiid seal. -
" In the drawing 1 represents the shaft car-

which is supported 1n a ecasing 2 containing

a step-and-guide-bearing of any suitable con-

struction. ' On the sha,ft 1S secmed a disk 3

‘provided with vanes 4 on its upper surface. !
' I'i‘hls disk is curved downwardly -and projects
into an annular chamber which is formed in |
‘the casing 5 carried by the bearing casing 2.
'This-¢hamber has top and bottom walls 6
and 7 which may be curved substantially |
 similarly to the disk 3 and. should fit f&hh" 3

~closely and also 4 peripheral ‘wall that sur-

55

_rounds the disk.

The fower wall 7, the under-
szlde of which 1s exnosed to a‘rmosphenc pres- |

ottom of ifs shaft and between the last.' -
stage wheel, the underside of which is open ;|
to the’ condensel and the bottom bearing,
which is in commumcatmn Wlth the atmos- |
| phere o
- In the accompanying’ dramng which 1111_15—':’
trates one of the.-embodiments of my inven-
‘tion, Figure 1 shows a part of a vertical shaft |

turbine with the seal situated between the |
-last stage wheel and the lower bearirigs; the
step bearmg blocks having been omitted for

N rying the rotatmg: element of: the turbine |

b—r—-ﬂ_

| “maintained
a liquid seal of the sentrifugal type in which |
maln-
ained at its proper level so that there shall

ence I pfeabure

| sure pm]ects farther inwar dl and upwardly-
than the top
1s standing, the liquid; should the chamber
e ﬂeoded will flow over the upper wall into
the condensc1 and not over the bottom wall 60
1nto the bearmn' casing 2.
water for filling “the cliamber because it will
~do no harm to the condenser if it enters it
i-but other fluids may be em; loyed if desired.
A water mlet port 8 is prowded in the lower 65
wall and is connected by a passage 9 and -
pipe 10 with' a water tank 11

wall 6 so that w hen the turbine .

I prefer to use

la.ced n p!
osition in which the water 15
y & ball cock 12 or other ap-

convenient

provéd mea,ns ab a level corresponding to 70

that in the chamber so that when the ma-

chine is not rotating the wateris not wa,sted
by ﬂowu'lg over tllc top. flange 111t0 ‘rhe con-
| denser: - ’
-enta,ﬂmg pmmﬁg over into: the lower pres- -
- | trated in Fig.
.ﬁ The present nwentmn may be applied. top
norizontal or vertical “turbines either be--
tween stages or between the low or inter-
mediate pressure stages and. the atmosphere; .

fp Howmg descrl tion i1s that of a seal |

In the m(}dlﬁeu form of my mventlon lus- 75
2 the-disk 3 1s provided with
vanes 4, on both its upper and lower surfaces

‘and the lowel wall 7 of the chamber conforms
~more closely to thé shape of the disk than
that Hustrated m Wig i,
the two forms ate identica

In other mspecfb 80

It will be seen that the mt..utmﬂ disk forims
the frustum of a cone as, do {...L;o thie upper
and lower walls of the casing. The bose of

the lower wall through which the shaft passes 85
is enough above that of the upper wall to.
“| prevent liquid from the chamber flowing
through 1t into the bearings below..
to the arrangement of the parts the. pe11ph-
ery of the disk.is always. immersed in liguid 90
so that an effective seal is formed whether
| the machine is in operation or not.
of particular advantage in starting the ma-
| chine into opération and -also w hele two or
more. machines are connected to the same 95
condenser system.

Ow 1110‘

This 3 18

The OPE'I‘LtIOIl is as follows: ‘When the
shaft rotates, the: water contained in the.
cnamber bemg put in motion by the disk

| creates an outward pressure by its centrifu- 100

oal force, and if-a difference of pressure exists,
between the two-sides of the disk 3, the radial

[ depth of water on the two sides will differ by
‘an ‘amount sufﬁ(,h,nt to balance the differ-
- Should the amount of wa- 105
ter in the chamber be sufficient to cover the
‘inlet. port 8 an outward pressure will be cre-
ated 1n the passage 9 and pipe 10 which will -

tend to force out the water. On the other
“hand if the inlet p(}rt 13  not covered by water 110



_Q..

it will be exposed’ to atmospheric -pressure
and by arranging the position of the inlet
port and the height of water tank suitably,
1t 18 possible to maintain water in the cham-
ber at- such a level that the lower side or
- peripheral portion of the disk will be sufhi-

“ciently immersed to prevent leakage and the

water on the upper side of disk will not, tak-

ing into account the difference of radial
depth due to pressure as before mentioned,
flow - over top wall of the chamber. By
means,of this arrangement the water seal

10

effectively excludes any air leakage into the.

condenser while the turbine is running, and

15 also an excess of water is prevented from

accumulating and giving trouble by over- WhC _
' - ‘| passes comprising a peripheral wall and u};:—
e of the

flowing into the bearings. =
Other modifications than those described
above and illustrated in the drawings may be

20 made without departing from the spirit- of

~ the invention; for instance, the wheel may
be stationary. and the parts containing the.

- chamber revolving, the water being admitted
- through passages m the wheel. = .. .
25 . In accordance with the provisions of the
~, patent statutes, I have described the princi-
ple of operation of my invention, together

with the apparatus which I now consider to |
represent the best-embodiment thereof; but

I desire to have it understood that the appa-
ratus shown is only illustrative; and that the
~ Invention can be carried out by other means.
- What I claim as new and desire to secure
by Letters Patent of the United States, 1s,
1. A liquid seal for rotary machines com-
prising a chambered casing containing liquid,
a rotary disk extending into the chamber

30

35

whose entire periphery is at all times im-

mersed in liquid, and a ineans for supplying

40 an amount of liquid to the chamber which is
insufficient to overflow the wall of said cham-

~ ber when the machine is not running and 1s

sufficient to form a seal to prevent the pas-

- sage of elastic fluid.
45

2. A liquid seal for rotary machines com-

~ prising a chambered casing Qontainm%lliquid, |

~ -a rotary disk extending into the chamber
- whose entire geriphery 1s always immersed,
. vanes on the d '

to the chamber, and a % rt in the walls of the
chamber through which the conduit delivers

said liquid which is so disposed that the pres-

sure created by the rotating disk balances
55 the head of liquid so long as said port 1s cov-
ered by the moving mass of liquid.

3. A liquid seal for rotary machines éom—'_-h | ‘
my hand this 30th 'dﬁ}: _of September, 1907.

 prising a chambered casing containin

vanes on the disk; a source of liquid supply
feeding into the chamber, means fo; main-

taining such a level in-the source that the |

. isk, a source of iquid supply,
50 a conduit for feeding liquid from the source

~ a rotary disk extending iméo.the chamber |
60 whose entire periphery 1s always immersed,

i wall'and top and bottom walls which rise as
they approach the shaft, the bore of the
lower wall being situated above the level of

for maintaini

5

‘means for maintaining a body of liquid in the

in the chamber an

924,836

liquid in the chamber will not overflow its
wall, and a port connecting the source of sup- 65
ply and the chamber which: is so disposed
that the pressure created by the rotatng disk
balances the head of liquid so long as it is

covered by the moving mass of liquid. =~
4. In combination, a vertically disposed 70
shaft, a chambered casmg through which the
shaft passes, & disk mounted on the shaft and
extending mto the chamber whose periphery
is at all times immersed in liquid, and means
a body of liquid in the cham-. 7§
ber whose level is below the upper wall of the*

ca.sini'._ S e
5. In combination, a vertically disposed

shaft, a casing through which the shaft
80
per and lower walls, the bore of one |
walls being located at a point above that of
the other wall to prevent liquid from fiowing

through ‘it, a disk rotating in the chamber
formed between the walls whose periphery 1s

85.
always immersed in liquid, and a -means for

| supplying liquid to the chamber. S

6. In combination, a vertically disposed
shaft, a casing having a bore through which
the shaft passes and comprising a peripheral 90
wall and conical top and bottom walls, a
conical disk secured to the shaft and extend-
ing into the chamber bounded by the walls, a
port admitting liquid to the chamber, and a

chamber sufficient to cover the port. ..
7. In combination, a vertically dispose

shaft, a casing having a bore through which

the shaft passes and comprising a peripheral
100

that of the upper wall to prevent liquid from

overflowing 1t, a disk mounted on the shaft
to rotate in the chamber bounded by said
walls, and means for supplying liquid to the
chamber. - I R
- 8. In combination, a vertically disposed
shaft, a casing containing a bearing therefor,

105

a chambered casing located above the first 110

through which the shaft passes and whose
upper and lower walls rise as they approach .

the shaft, the bore of the lower wall being’

above that of the u]c;{per wall, a disk rotating
conforming i shape to

1’-15' '
the walls of the chamber; a port admitting |

| liquid. to the chamber, a source of supply,

and means regulating the amount of hiquid -
supplied through the -iport to the chamber.
" , 1 have hereunto set

In witness whereo 120

. FREDERICK SAMUELSON.
‘Witnesses: - S

CarLEs H. FuLLER,
- J. A. YosTER.
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