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No 780 497

UNITED STATES

I-’a,tented J a,nua,ry 24, 1905

PATENT OFFICE

HUGH FRANCIS FULLAGAR, OF NEWCASTLE-UPON-TYNE, ENGLAND.

_sTEAM-TU FiBI,NE.

™y '

SPEGIFICATION formmg part of Letters Pa,tent No. 780, 497 da,ted J a,nua,ry 24, 1905.

B_ppho&tlon filed June 15, 1904: Serial No. 212 713

To a;ZJ whom it :f?fm,y CONCern:

Be it known that I, Huem FRANCIS FULLA-—
GAR, a subject of the King of Great Britain,

| remdmcr' at Newcastle- upon-Tyne, N orthum-

ber]and England, have invented certain new

and useful Improvements in Steam-Turbines,

~ of which the following is a specification.

In steam-turbines. of the longitudinal-flow

~ ordrum type, in which the rotary shaft or
10

drum is provided with a large number of

‘blades aud the casing with a corresponding

number of altematmo‘ annular partitions sup-

| portmcr fixed guide- blades 1t 1s usual to form

“the casing in h&lves 301111110' in a horizontal

5

plane throucrh the axis of the shaft, so that

the upper half can be removed and the shaft

~ ordrum lifted out if necessary. All of the

~ their condltlon

20

lower

30

blades are thus exposed for 1nspect10n as to

For this purpose and to
prevent injury to the blades there have here-

been used 0‘L11d1ntr-rodcs secured to the
half of the casing and passing verti-
cally throuO'h holes in the, upper half or cover,
SO as to insure a vertical lifting or motion of
vertical translation in. the removal of the
cover. This means, however, isinconvenient,
for not only is it necessary to use care to pre-

tofore

vent binding when the cover is simply lifted,

but it must be turned over by means of a

crane 1f an inspection of the cover is to be_

- made, and this operation, if the cover is large,

35

40

requires considerable room. Moreover, in

some situations—as,. for example, on board
ship-—guide-rods are impracticable; as_the in-
ertia of the cover will be sufficient when the.

ship rolls to bend the rods unless they are of
abnormal strength.

lift the cover sufficiently to examine the bor-
1n O'-tool or other purpose, for which existing
means 18 Inconvenient. -

According to my invention to overcome
these dlsadvantao es I join the upper and lower

- halves of the casing along one side by two or

+5

more means of attachment resembling hinges.

elther formed in one or permanently attached

to the casing or arranged to be fixed thereto
wlien requlred LlftlHO“-BYeS are provided
upon the ends of the cover remote from the
‘hingesand are preferably located in a plane de- |

making the joint.

Furthermore,in the proc-

ess of man ufacture it is desirable to frequently | gitudinal-flow turbines.

secured in tr ansverse annular partitions 2, at--
These transverse par-
titions alternate with disks 3 on the shaft, in

termined by the hinfres and the eeni er of grav-

1ty of the cover. On lifting the cover by these

eyesitiseasily swung over upon its hinges into

a horizontal inverted position, in which all its

blades are accessible. The hinges are pro-

vided with sufficient clearance a,round the

hinge-pin to allow the usual fac;temncr bolts to

535

draw the two halves of the casing tocrether In

with uuldmo pmtlons formed ‘by extending

They are also promded'
60 -

the hmwe luo*s 1n planes perpendicular to the

axis of the turbine-shaft, The purpose of the
guiding portions is to prevent blndlnﬂ' of the
parts durmcr the opening of the casing, and
thus - assist the hinge in its function of con-

straining the cover to move in planes perpen-

dicular to the axis of the turbme-s,haft SO as

to prevent contact of and injury to the inter-

nal structure of the motor. One edge of the

cover may by these means be eaSﬂV hfued to
-examine the tool in boring, and in the finished

machine the two halves are during mspectlon

jure the blades. |
The accompanying dlawuws illustrate the
application of my invention, wherem—

Figure 1 is a vertical sectlon of a turbine;

| 80 connected that thev cannot swma' a,nd in-

75

Kig. 2 a plan view thereof; Fig. 3, an end

elevatlon thereof; and Fig. 4. a horl?ontal sec-
tion of the 1111100 on lme 4. 4 of Kig. 3 with

portions of the casing to which it is attached. ,

‘The turbine illustr ated in the drawings and

to which this invention is applied consists of
a casing made in two parts 1 11, which are
“united in a horizontal plane thloucrh the axis

of the shaft 4'by means of bolts 18 - The in-
terior construction is of the usual kind in lon-

tached to the. casing.

the outer margin of which are mounted mov-
able blades 6. Steam enters at the inlet 7 and

passing through the motor is guided by the

stationary 0‘[11(:11110’ blades 8 to the movable

blades 6, causing these latter, with their sup-
Steam ex-

porting- dlsks and shaft, to mtate
hausts finally at the outlet 9. The two halves
of the casing are connected by hinges 10 in
addltlon to the fastening - bolts 18. These

(ruiding-blades 8are

So
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hinges are constructed by the usual lugs 13
(see Figs. 2 and 3) on the upper half of the
casing and lugs 12 on the lower half of said
casing, and the lugs are united by hinge-bolts
14. Clearance or lost motion 117 (see Fig. 4)
is provided 1n the hinges by making the hole

. 1n, preferably, one of the lugs slightly larger

IO
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shown in dotted lines in Fig. 3.

than the bolt 14. The purpose of such clear-
ance 1s to allow adjustment in finally uniting
the parts of the casing in operative correla-
tion by the bolts 18. (Guiding means are pro-
vided on the lugs ot the hinges by extending
sald lugs along their margin in planes perpen-
dicular to the axis of the turbine-shaft. This
provides extensive guiding-surfaces upon the
hinge-lugs. The purposeofthe guiding means
is to assist in constraining the cover-section ot
the casing to swing in planes perpendicular to

the axis of the turbine-shaft.

Lifting-eyes 16 are provided (see Fig. .3) at
the ends of the upper half or cover-section 1
of the casing. These eyes are located 1n a
plane which is determined by the axis of the
hinge connection 10 and the center of gravity
15 of the upper half or cover-section of the
casing and which is represented on the draw-
ings by line p. They are located at the ends
of this cover-section to avoid interterence be-

tween the crane-tackle 17 and the free edges

or flanges 19 of the cover-section when it 1s
swungover. Lheeyesarelocatedintheafore-
sald plane for the purpose of having the weight
of the cover-section evenly distributed in any
position of the cover.

In operation when it is desired to 1nspect

the Interior working parts of the turbine the

fastening-bolts 18 are removed and the crane-
tackle 17 applied to the lifting-eyes 16. The
cover-section 1s then swung over by the crane
upon the hinges 10 1n its inverted position, as

understood that by these means all interfer-
ence between the delicate internal structure
of the motor isavoided, the parts disengaging

~from operative relation in planes perpendicu-
lar to the axis of the turbine.

The 1nvention
should similarly be applied in the removal of
the rotating parts from the lower half of the
casing after the cover-section has been swung
back. This may be obviously done by hing-
ing to the lower half of the casing opposite
the casing-hinges, by means of guide-hinges
similar to those hereinbefore described, a
framework the free ends of which are caused
to engage the ends of the shaft and locked
thereto, if desired. The crane-tackle is then
applied to the frame, and 1t, together with the
shatft and attached disks, 1s swung back in an
opposite direction to that of the cover-section
and in a similar manner free from all inter-
ference between the working parts because of
1ts constraint to motion only in planes perpen-
dicular to the turbine-shaft.

I claim—

1. In a longitudinal-flow turbine, means in-

It will be

780,497

cluding a hinge connection constraimming the

parts of a turbine to disengage from operative
relation in planes perpendicular to the axis of
the turbine, substantially as described.

9. In a steam-turbine of the longitudinal-
flow type, a casing in parts, and a connection
between the parts constraining said parts to
move in planes perpendicular to the axis of
the shaft, substantially as described.

3. In a steam-turbine of the longitudinal-
flow type, a casing 1n parts, and a hinge con-
nection between the parts constraining said
parts to move in planes perpendicular to the
axis of the shaft, substantially as described.

4. In a steam-turbine of the longitudinal-
flow type, a casing in parts, a connection bhe-
tween the parts comprising hinges, guiding
means on the lags of said hinges extending in
planes perpendicular to the axis of the shaft
constraining said parts to move in planes per-
pendicular to the axis of the shaft, substan-
tially as described.

5. In a steam-turbine of the longitudinal-
flow type, a casing in parts, a hinge connce-
tion between the parts, and means providing
lost motion between the parts in planes per-
pendicular to the axis of the shaft, substan-
tially as described.

6. In a steam-turbine of the longitudinal-
flow type, a casing In parts, a connection be-
tween the parts comprising hinges, guiding
means on the lugs of said hinges extendingin
planes perpendicular to the axis of the shaft,
and means providing lost motion between the
parts in planes perpendicular to the axis of
the shaft, substantially as described.

7. In a steam-turbine of the longitudinal-
flow type, a casing in parts, a connection be-
tween the partsconstraining said parts to move
in planes perpendicular to the axis of the
shaft, and means on one of the parts for lift-
ing sald part and located in a plane deter-
mined by the connection and the center ot
oravity of said part, substantially as deseribed.

8. In a steam-turbine of the longitudinal-
flow type, a casing in parts, a hinge connece-
tion between the parts, and means on onc of
the parts for lifting said part and located in a
plane determined by the connection and the

center of gravity of sald part, substantially

as described.

9. In a steam-turbine of the longitudinal-
flow type, a casing In parts, a connection be-
tween the parts comprising hinges, guiding
means on the lugs of said hinges extending 1n
planes perpendicular to the axis of the shaft,
and means on one of the parts for lLifting said
part and located in a plane determined by the
connection and the center of gravity of said
part, substantially as described.

10. In a steam-turbine of the longitudinal-
flow type, a casing 1n parts, a hinge connec-
tion between the parts, means providing lost
motion between the parts 1n planes perpen-

dicular to the axis of the shaft, and means on
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- and the center of gravity of S:—.ud part sub--
‘stantially as described. |

10O
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one of the parts for lif tmo* said part and 10—-

cated in a plane determmed by the connection

11. In a steam-turbine of the lonmtudma,l-
flow type, a casing in parts, a connection be-
tween the parts comprising hinges, gmdm(r

means on the lugs of said hin, ges extending in

planes perpendmular to the axis of the Shatt

means providing lost motion -between the

parts 1n planes perpendlcula,r to the axis of

- the shaft, and means on one of the parts for
lifting: said part and located in a plane deter- |

mmed by the connection and the center of

gravity of said part, substantially asdescribed.

12. In a bteam-turbme of the longitudinal-
flow type, a casing in parts a connection be-

tween the parts comprising hinges, guiding

means on the lugs of said hinges extending in
planes per pendlcular to the axis of the Shait
means providing lost motion between the
parts in planes perpendicular to the axis of

the shaft, means on one of the parts for lift-
1ng said part and located in a plane determined
-by the connection and the center of goravity
of said part, and clamping mechanism for se--

curing the separable parts together independ-
ent oi the hmcrmcf' mechamsm, Substantmllv
as descmbed -

- HUGH FRAN OIS FULLA(J‘AR

‘Witnesses:
-~ WALTER HEATIICOTE (GoLDING,.
ELIAS YEOMAN -
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