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- No. 845,294

| Speczlﬁca,tmn of Letters Patent.
Apphcatlen ﬁled September 14. ]903 E':erml No, 173.027

Patented Feb._-QB. 19_07._'..

To aZ? whom it ma J CONCETI:

Be it known that I, Wirriam L. R EM—
MET, a citizen of the Umted States, residing
at Schenectady in the county of Scheneetady
and State of New York, have 111~re11ted cer-

tain new and useful Impre vements in Sur-
face Condensers for Elastic-Fluid Turbines,

of which the following is a specification.

- This invention reletes to surface condens-

ers for elastic-fluid engines, and especially to
turbme—englnes having upmght shafts.
~ The object of the invention 1is to embody
the condenser in one structure with the tur-

bine in order to save space and material and

obtain economical resumits:" Upri ht turbmes

“are usually mounted on a hollow base into
- which the steam "or other motive fluid ex- |

~ hausts and from which it is led away b% suit-

20

able piping to a separate condenser.
aze this base as a condenser, housing therein

- a plurality of tubes through which a cooling

- making smteble connections for the water- |
a sabstentlally rectangular box-like body |
in its

30

medium, such as water, can be forced, and

supply, air-pumps, and ‘the like. : In large
machines the base may be divided into halves
in the plane of the axis of the shaft,

The

inlet and the outlet for the condensing water.

 ‘As the tubes are horizontal and the exhaust

35

40

from the buckets of the turbine comes down

vertically; the steam has excellent distribu-

tion among the tubes. In order to equalize

‘the work, a baffle-plate is introduced above |
a-portion of the tubee which carry the incom- -

ihg colder water, so that the greater portion

of the steam Wlll be at first thrown over
among the tubes through which the warmer-

- water is outflowing end will then return un-

45

der the baffle-plate to the colder tubes.
~ Other deteﬂs of constriuction will be here-

mefter described, and particularly pointed

- out in the claims.

50

In the accompanying drewmgs I‘lguresl 1

and 2 are top plan views, partly broken away’
and partly in section, of a condenser em-
‘bedying my invention. Fig,

- section on the plane of dwlsmn between the

- halves of the condenser. . _
view, partly broken away, and with doors or
_covers removed; and Fig. 518 & perspeetwe ] the lower part of which is a support 15, in-

util-

In each
‘half is arranged a bank of tubes, suitably sup-
ported In tube-—-sheets each of which forms.
- one wall of a chamber ad] acent thereto.
chambers at one end of the machine are con-
nected, while those at the other end form the

‘the wheel-casing of section 5.
each casting is strengthened by flanged ribs
10, Fig. 2 r&dmtmgfrom the axis of the shaft.
Holes 11, Fig.
cular wall between said ribs, so that when
the castings are set on a sultable circular
foundation grouting can be run in through

3 18 8 Cross-:

Fig. 4 1s an end

B is)rlew ef one of the ea,stmge formmg half the
base

The type of eteem—turbme engine to whleh N

‘the invention is applied is immaterial. In
the drawings a turbine of the Curtis type is

shown, having a vertical shaft 1, Fig. 3, on

“which is secured the horizontal bucket-wheel
-2 whose peripheral buckets 3 codperate with
stetlenery intermediate buckets 4, supported
on the inside of a section 5 of the casing.
.| Just -above the wheel is a stationary dia-
phragm 6, containing nozzles 7 for delivering
the steam or other elastic fluid to the bick.

ets. - The joint between the diaphragm and

the shaft or hub of the wheel'is pre“ﬂded w:lth. '
70

a packing 8 to make it steam-tight.
The section 5 of the wheel-casing rests on

the tower’section of the casing, which forms
This may be cast in one

the condenser.
piece; but for large machines it comprises two
dap licate castings meeting on a plane coin-
e1de11t with the axis of the shaft 1. Kach

casting, one of which is shown in Fig. 5, has

having a large semicircular opening
top to register with one-half of the bottom of

, are formed in the outer cir-

The bottom of

'60

75

30

said holes, filling the spaces between the I'le :

and seeurely anchoring the machineto its

foundation. An escape-pipe 12 15 cored

through an enlargement of one of the ribs to
CON’S vey the water of condensetlen to the hot- .

well.

go

The meetmg faces of the fwo bodlee 9 are

.open, so that said bodies .combine to form a

smg]e steam-chamber. The edges of the

two bodies register and have ﬂano'es 13 to re-
cetve fastemng—bolts

It will be seen that

95

the vertical flanges 13 also act as standards or

supports to sustain the weight of the wheel-

| casing and parts at the pemts midway be-
Without

these flanges-or their equivalent there would

tween the 51de walls of the base.

be a tendency for the upper part of the base
to sag when the casing was mounted in place.
In the middle and lower part.of each meeting

100

10.5

face is cast a reéntrant roomy recess 14, mm
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tegral with the body and receiving the step- | nection 32 for the attachment of an air-

bearing 16 for the shaft 1. The step-bearing

- 1s bolted to said support from below, so that

- when necessary it can be dropped down and™]

10

IS

20

-wise of said bodies.

removed. Openings 17 at each end of the
recess give access thereto,. the space being
large enough for a workman to enter. Af

‘the point where the shaft passes up through

the top of the recess it is surrounded by pack-
ing-rings -held in place by an annular sup-

-port 18 secured by bolts 19 tosome surround-

Ing stationary portion of the machine, such

-as a depending flange 20 on a heavy plate 21,

which surrounds the shaft and rests on the
top of the recess, said tops and the under sur-

fgce of the plate being faced off to make a

tight joint.

The ends of the bodies 9 &ré- closed by

tube-sheets 22, in which are held the ends of
aplurality of parallel tubes 23, running length-

each body is a cap or cover, the caps 24 at
one end communicating, preferably by hav-

- Ing open registering sides, so as to form a con-

215

tinuous passage connecting the ends of the

tubes in one body with the adjacent ends of
the tubes in the other body. . At the Cppo- |

- site ends the caps 25 are separate, each having

30

on one side a flanged neck 26, one serving as

the inlet and the other as the outlet for the

~condensing water. These caps are prefer-

- ably provided with hinged lids or doors 27,

35

giving access to all the tubes for purposes of

inspection, cleaning, and repair. In order
-to prevent the tubes from sagging, an inter-

- mediate tube-sheet 28, Fig. 1, is. provided,

resting on suitable supports 29, Fig, 4, which

give free circulation of the water of con-

40

45

50

densation collecting on the bottom of the con-

denser.

"In order to equalize the bperaltion,- a baffle- |

plate 1s introduced above a portion of the set
of tubes through which the condensing water

first flows. This plate 30, Figs. 2 and 4, ex--

tends inwardly to and beyond the meeting
lane of the two bodies 9 and on a level just

below the upper five or six rows of tubes.

The steam in this half of the condenser is

thus prevented from coming in contact with |
all of the colder tubes, but 1s deflected to the

- other side, where it passes down among the
. warmer set of tubes and then returns under

- the baffle-plate to the colder set. Yer
words, the fluid discharged by the bucket=7"
passes over a few of the colder.
tubes, then passeslaterally and downwardly
over the warmer tubes, and finally over the.

55

.-6-:'__':.

In other
whee] first

cooler tubes. . S
At 31, Fig. 4, is shown an upright baffle-
plate extending from the under side of the

- plate 30 to the top of the recess and prevent-
- 1ng the steam from returning without first

65

passing down through the warmer set of

tubes.

Fastened to each end of -

low the opening.

pump. 'There is also provided an exhaust-

port 33, normally closed by a cap or plug 34,
but providing for the escape of steam when

the engine is to be run non-condensing. .
The clearance between the moving and
stationary buckets 3 and 4 is about three

- one-hundredths of an inch. In order to
| support the wheel in its proper plane when -
the step-bearing is removed, I provide an

annular table or chock 85, concentric with the
shaft and resting on the plate 21, with its up-

per surtace close to the wheel. The chock has

are cut in the plate and chock, and in each

means for lifting it, preferably constructed as
follows: Corresponding transverse grooves

30

groove 1s a wedge 36, into which is tapped a
screw-threaded rod 37, rotatable in bearings

in the end of the cap and in an upright plate
38, standing at the end of the recess 14 and
secured to the under side of the baffle-plate.

The rod has a squared end by means of which - -

der to run the wedge in or out, as desired.

By foreing the wedges in the chock will be

litted into close contact with the wheel, so

that the latter will be firmly supported, and
the step-bearing can then be removed. When
1t has been replaced, the wedges are backed -

out, so that the chock drops a small fraction

of an inch-—say one one-hundredth. Then,

if the oil or other lubricant pressure in the
step-bearing fails, or if for any other reason

‘1t can be rotated by a suitable wrench in or-

OC

05

the shaft ssttles, so that the buckets would |

be endangered if the seftling continued, the

chock will catch the wheel before the danger-

point 1s reached and by the sound of its
grinding will give warning of what is happen-
ing, so that the engine can be shut down he-
fore any damage isdone. -~ -
In accordance with the patent statutes T
have described the principle 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 apparatus 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, is—

1. In an elastic-fluid turbine, a base com-
prising a rectangular box-like structure hav-
Ing a step-bearing in its lower part a circular

tubes located within said structure and be-

2. In an elastic-fluid turbhine, a base com-

prising a rectangular box-like structure hav-

g a step-bearing in its lower part a circular

| opening in the top,.a wheel-casing mounted
-Oon top oi the said structure and discharging

mto the opening, and condenser-tubes lo-
cated within the structure and below the

. - N o “opening and arranges in two parallel sets.
On each body 9 is cast a flanged pipe con-|

100

105

11O

115

opeming in the top, and sets of condenser-

120

bt
ri

3. In an elastic-fluid turbine, a base con- 130



taining sets of ,COIldensefi-jtlibé'sw?ith a. step-

~bearing between said sets. - i L
4. In an elastic-fluid turbine, a base pro-

“up of separate portionseachcontaining con-
-denser-tubes, and a “bearing for the shaft
within the sepa-.

. 10

75

20

25

vided with a step-bearing, and: condenser-

tubes arranged on opposite sides of said bear-

mg. -

which is supported by and
rate portions of the base. = = T

6. In an elastic-fluid turbine, a base com-
prising hollow bodies to receive the exhaust-
steamn, a set. of condenser-tubes in each bodyv,
and ‘a shaft-bearing located in the base and

‘extending into the hollow bodies between the

sets of tubes.

7. In an elastic?ﬂuid: Iturhi-ne'. 'hé,ﬁiilg.".an"'
upright shaft, a base comprising sections be-

tween which said shaft can pass, condenser-

- tubes in each, and a reéntrant reeess formed

in the base around the shaft.

posed of sections meeting on the axial plane

of the shaft and having registering openings
. ‘1 their meeting faces, and a reéntrant recess

- formed partly in one section and partly in
~another. - o '

30

-
-

35

- 9. In an elastic-fluid turhine, a base com--
“posed of sections meeting on the axigl plane
of the shaft and having a reéntrant recess |
~around the shaft. T

- 10. In an elastic-fluid turbine, a base com-
posed of sections having a reéntrant recess
around the shaft, and a step-bearing support
-in Said recess. T
-~ 11. In an elastic-fluid turbine, a base com-
" posed of sections having a reéntrant recess

- around the shaft, and a step-bearing support

40

in said recess integral with said sections.
- 12. In an elastic-fluid turbine, a section for

‘& base, consisting of a box-like body having a

semicircular opening in its top, an. open side

containing a reéntrant recess, and a step-
~bearing support in said recess. -

13. In-a turbine, the combination of s

base having a reéntrant recess formed there-

- 1, awheel-shaft, and a support for the wheel-

‘shaft that is carried by the wall of the recess.

~ 14. In a turbine, the combination of a base
having a reéntrant recess, a wheel-shaft, a

bearing therefor, and a support for the bear-
- ing which is located midway “between the

énds of and is carried by the wall of said re-
cess. . T |

having -a divided reéntrant recess formed

 therein, a vertical shaft, a bearing therefor,
~ ...and supports for the bearing which are car--
60 S
- 16. In an elastic-fluid turbine, a ‘section
. for one-half of the base, comprising a hox-

ried by the parts of the recess. -

65

trant recess in 1ts bottom, one side of said re- | ing sai ene
-gess bemg open, and having inits top a semi- | -for Lifting said chock.

15. .'11‘1 a t-ui'bine, _the comb’inﬁti.on_ of a, ba_S_é'.‘

circular ‘opening ‘whose digmeter coincides _
-with the.open side of said |

th en s body and recess.
17. In an elastic-fluid turbine, a condenser-

base corprising sections having tubes run-
ning lengthwise thereof, caps on said sections

. L S . |.covering the ends of said tuhes, and a reén-
5. In an elastic-fluid turbine, a base made '

*

70

b ]

trant support which with the shaft 'd_ivides- |

the tubes into sections. o
- 18."In anelastic-fluid turbine, a condenser-~

base comprising sectichs. having tubes run-
| ning lengthwise thereof, caps connecting said
me side, separate -caps at the
. other end foriring the inlet and outlet for
the condensing water; and a bafile-plate for -
directing the ‘
the tukes.

sectlons at one

passage of the exhaust against

75

b

8o

19. In anelastic-fluid turbine, a condenser-

| base comxrprising sections containing tubes,

connected caps at one end of said sections,

{ separate caps at the other end, and hinged
lids for said separate caps. = S
_ _ o 20, Inan elastic-fluid turbine, a base com- -
- 8. In an elastic-fluid turbine, a base comi-

posed of * duplicate sections, a set of tubes
Tor each section, the.sets being arranged in

the other half by

-parallel relation, and a bearing-support, one

alf of which is carried by one section and

the remaining section.

- 21. In an elastic-fluid turbine, a base com-

prising sirilar halves meeting on the axial

-plane of the shaft,

each half having an inset.

- 22, In'an elastic-fluid turbine, a base com-

85_~

9o

L .

3

prising sections each having flanged ribs on
its bottom and openings in its outer wall |
communicating with the spaces between said

ribs. o S o
~ 23. In an elastic-fluid turbine, a base con-

taining condenser-tubes, and a ‘baflle-plate

t

ed in s

for directing the inflowing exhaust. -
~ 24, In an elastic-fluid turbine, a base con-

alning two sets of condenser-tubes, and a

‘baffle-plate for directing the inflowing ex-
haust motive fluid toward one set. |

25. In an elastic-fluid turbine, a base con--

‘taining two sets of condenser-tubes connect-
_ eries, and a baffle-plate causing the in- tio
“ﬁogving steam to pass first among the warmer '
tubes. S S S
~26. In a turbine, the combination with an

‘upright shaft, of a step-bearing therefor, and
neans for supporting the shaft in its normal
position when

-

moved. '

~27. In a turbine, the _wmbinaﬁtioniﬁtﬁ the

shaft, of an element rotating
| rigid s’ufpport adjacent to sa‘ig
I eans

ative contact with said elemenf.
- 28. In a turbine, the combination with the

therewith, a

or

bringing said supnort into oper-

——

bucket-wheel, of -a chock beneath said wheel,

| and meansfor lifting said ch
ing-relation to said wheel. T
{ . 29. In a turbine, the combination with the

5

S]flﬁft &Ild buCket-—Wh‘eel , Of_ﬁ,fch{)'ck -'SUIT.OUIld--
Ang said shaft beneath said wheel, and wedges

the step-bearing is to be re- .

100

105

X15

elecent, and 12¢

- , . h| -
ock. inte support 125,

130



10

Ing areéntrant recess,

"5

2C

4

30. In a turbine, the combination with g
condenser-base, of g stationary erooved
plate therein, a chock resting on said plate
and having grooves therein, wedges in said
arooves,.-screw-threaded rods tapped into
sald wedges and extending out through hear-
ings in the walls of the nase, and a bucket-
wheel rotatable just al:ove said chock.

1. In an elastic-fluid turiine, a base hav-
Ing a reéntrant recess to roceive g step-bear-
ing, and condenser-tubes arranged on oppo-

“site sides of said recess.

32. In an elastic-fluid turbine, a base hav-

I saxd recess, and condenser-tubes arranged
On opposite sides of said recess.

33. In an elastic-fluid tursine, the combi- .

nation with a base having a reéntrant recess
i 1ts botto™n, a step-hearing in sald recess, a
shaft extending through said Dase into the

a step-bearing support

P

—_ ———

- sustain the weicht of

845,204

upper surface and tube-receiving openings,
supports situated letween the openings to
the wheel-casing, and a

- wheel-casing n ounted on the top of the hase.

- with a circular opening and finished wall,

35. Inatur,.ine, the combination of an ex.
haust-receiving structure whicl is provided

- supports to sustain the.wall at interrediate

—_— e L R =

' nation with a base

e = e

recess, and a packed joint at the point where

the shaft passes from the base into said re-
Cess, . | | ' |

34. In a vertical-shaft turbine, the combi-
5 nation of a chambered hase having a finished |

points, and a wheel-casing engaging with the
wall, |

56. In an elastic-fluid turbine, the combi-
having a reéntrant recess
n its hottom, a step-bearine in said recess,
and a support whic

cess 1o the parts located between the end of
the step-bearing and the under wall of the
inset,

12th day of September, 1903.
WILLIAM L. R. EMMET.

Witnesses:
- BEnyayvay B. oy
Herex Orrorp

b

extends across the re-
Cess, supports the bearing, and permits ac-

In witness wherenf T have hereunto set my |
‘hand this |

335

40



	Drawings
	Front Page
	Specification
	Claims

