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To all whom it may concern: -

FFICE.

JOHANNES DAHIL, OF GROSS-FLOTTBEE, NEAR HAMBURG, GERMANY, ASSIGNOR TO
BLOHM AND VOSS, COMMANDITGESELLSCHAFT AUF ACTIEN, OF HAMBURG, GERMANY, A

FIRM. -

' DEVICE FOR FIXING TURBINE-BLADES.

~ No. 930,735. -

Specification of Letters Patent.  Patented Aug. 10, 1909.
.Aﬁp;i@ati'on_;_ﬁleti;mmaryal’z; 1909, Serial No. 471,885. . '

- Be it known that I, JomaxNwe _.
citizen of the free town of Hamburg, and

resident of Gross-Flottbek, near the iree
town of Hamburg, Germany, engineer, have
invented a new and useful Device for Fix-
ing Turbine-Blades, of which the following

This invention relates to a device for fix-
ing turbine blades in their blade carrying |
~members and its object is to provide a sim-
ple mechanical device for efiecting this pur--

ﬂCEI;J[:iOH. L

pose.

" To this end the invention conmsists in a
device comprising a pressing tool mechan-

ically reciprocated in a substantially tan- |

oential direction in the groove of the bladed

- member and means for applying a resist-
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may be simultaneously pressed or upset
within the groove. In the case of fixing
blades on a drum, the drum.is rotatably |
mounted and a brake or ratchet mechanism |

55

ance to the tool or the bladed member or

the tool operating parts, this resistance be-

With this arrangement of device the turbine

blades are all evenly set and upset within
the groove so that no subsequent rectitying
of the blades is necessary. Such rectifying
has always been necessary when the turbine

blades have been inserted and calked 1n

place by hand. Further a very important

offect obtained is that no side calking strip

is required while at the same time I have
found that a rectangular groove may be
The turbine blade roots and |
distance pieces fit loosely within this groove
and are inserted by hand. The mechanic-
ally reciprocated pressing tool then upsets
these turbine blade roots and distance Ppleces

to cause them to grip tightly within their

Experiments with a comparatively.

employed.

OTOOYVES. erlr vith a comparai
small size of blade have shown that with a

fixing of this kind a force of 600 kg. was
necessary to draw the blades from their
carrying members and the finished crown of

blades did not require any subsequent rec-

tifying to bring them accurately into one

plane.
- The

separately pressed into position or a blade |

and a distance piece or several blades and a |

corresponding number of distance pieces

- grammatically in

its operation, Fig. 8 is an enlar

blades and dlstance pleces -- may be -

“applied to prevent the rotation of the drum

before the tool presses on the part to be

fixed in the groove with a pressure suflicient
‘to upset the said part or parts. It will be
| understood that the shape of the grooves

forms no important part of this invention

| as it may be applied to blade carrying
grooves which are rectangular in shape or
“which are provided with undercut parts. -

 The invention is illustrated somewhat dia-
the accompanying draw-

ings, in which—

|~ Figure 1is a diagrammatic side view and

Fig.21s a diagrammatic front elevation of a
turbine drum showing the apparatus accord-
ing to the present invention and illustrating

.

the turbine drum and blades, Fig. 4 is a

front elevation and Tig. 5 is a plan of the
istance be- | same, I'ig. 6 is a side elevation, and Kig. 7 1s

ing overcome only at a pressure which 1s |
adequate to upset the turbine blade root or .
distance piece within its retaining groove.

a plan of & modified form of the apparatus

‘especially applicable to the insertion of large

blades, Fig. S is a sectional elevation, Fig. 9

is a sectional side view and Fig. 10 a plan of
a device suitable for fixing blades 1 a tur-
bine casing according to the present inven-

tion.
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oed section of
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~ In carrying the invention into effect ac-

cording to the form shown in Figs. 1-5 the
turbine drum ¢ having several grooves ¢’
‘therein is to be provided with blades p which

are divided from one another by distance

“turbine drum and is adapted to press against
_the blades and distance pieces. These blades
‘and distance pieces may be inserted in the

i . '

| groove by hand.

; . - . .

~ When the shaft w rotates the pressing tool

| is reciprocated in a substantially tangential
‘direction between the positions s and s If1g.
3. In the position s” the blades p and dis-.

tance pieces ¢ are inserted. During the mo-
tion from the position s” to the position s

‘these blades are firmly pressed by the tool s.
In consequence of the constant braking force

exerted on the axis of the drum by the brake
b, the pressure of the tool s is always the

Y

85

‘pieces ¢. The axis ¢ of the drum 1s sup-
ported in bearings ¢’ and is provided with a
| brake &, the lever %~ of which is loaded by

00

means of a weight ¢. Parallel to the axis of
‘the drum there 1s supported a shaft w which
at one end is provided with a disk carrying
| an eccentric pin ¢. The eccentric pin ¢ has
pivoted to it a pressing or calking tool s,

| 95 -
‘the point of which fits in the grooves of the
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same and this pressure may be adjusted by
adjusting the brake. In all cases the pres-
sure of the tool s on the distance pieces must
be suflicient to upset the blade root and dis-
tance piece. When this pressure is reached
the drum ¢ is caused to rotate through a
short distance by the further motion of the
tool s. It will be seen that this further ro-
tation 1s effected by overcoming the resist-
ance which 1s applied to the drum by means

of the brake and that this resistance is at |

least as great as the pressure necessary to up-
set-the parts to be fixed in the groove.

When starting to insert a ring or crown of
blades a wedge is inserted in the groove 1in
the usual manner and the first blade butts
agalnst the wedge. When the crown of

- blades is almost completed a bent tool may
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moves from the point

be used for inserting a few of the last blades
while the remaining blades are of course in-
serted by hand in the usual manner.

It will be understood that the resistance is
preferably constant and that this constant
resistance may be secured by various means.
Ifurther the resistance may be apphied to
the tool s or its moving mechanism. The in-
vention also may be applied to blades fixed
axially or radially.

According to the form shown in IFigs. 6
and 7 the pressing tool s? forms the stem of
a pneumatic hammer ¢ which is pivoted to
the pin ¢/, mounted on a disk ¢2. The disk ¢
1s fixed to a driven shaft w. When this shaft
rotates in the direction of the arrow in g,
0-the stem s* is moved in a substantially tan-
gential direction to the turbine groove.

The method of fixing the parts 2 and ¢ 1n
this device is as follows: The axis ¢ is
braked for instance in the m anner described
with reference to Figs. 1 and 2. The pin ¢
18 moved at the rotation of the shaft w in
the direction of the arrow to a point ¢ and
during this time the parts P and ¢ to be in-
serted are laid in the grooves. 1In the po-
sition € the rotation of the shaft w is stopped
by throwing out a coupling w’. The sup-
ply of air to the hammer ¢ is then opencd
by the operator holding the handle ¢* of the
pneumatic hammer so that the stem ¢ makes

a serles of impacts against the blade P or

cdistance piece
then
allowed to rotate further.

¢. The pneumatic hammer is

The pin ¢” then
_ d to the point ¢ and
in this motion pushes the drum # one stage
further against the braking action which is
applied to the axis a. The resistance of-
fered Dy the brake must be sufficient to pre-
vent the action of the pneumatic hammer
causing rotation of the drum. The steady
pressure apphed from the point d to the
point ¢® finishes the upsetting of the blades
and distance pieces ¢ in the manner de-

scribed above with reference to Fig. 1. This’
form of apparatus is speclally suited for |

put out of operation and the shaft 2 |

930,735

| large blades and may be applied to the in-

sertion of blades in either the turbine drum
Or casing.

In Figs. 8-10 I have shown a form of
my mvention specially applicable for use in
the msertion of turbine blades in a turbine
casing. In this device the turbine casing 11
supports a shait 12 in bearings 13. The
apper cover 14 of the Dearings 13 may be
tightened down on the shaft 12 for the pur-
pose ot giving a braking action. The shaft
12 18 provided with a feather way 15 in
which 2 feather or spline 16 is adapted to
slide.  The spline 16 1s carried by an eye 17.
On this eye there is mounted "a shaft 18
which may be driven by a motor through a
fiexible shaft. The shaft 18 has mounted on
1t & cam 19 which codperates with one arm
of a lever 20 which is supported between the
chieeks 21 on the eye piece 17. The lever 20
has pivoted to it at 22 the pressimge tool 23,
Further the lever 20 earries on an arm 24 g4
spring 25 fixed to a bracket 26 on the eye
plece 17.

T'he operation of this device is as follows:
When the shaft 18 is rotated the eam 19
causes the pressing tool 23 to be withdrawn
to the position shown in dotted lines at 29,
When the pressing tool is in this position
the distance piecce and blade are insertod.
ihe shaft 18 then rotates further until the
finger on the lever 20 is released by the

cam 19 so that the sprine 25 draws on the

arm 24 and  thereby brings the tool o3

sharply  against the Dblade and  distance
prece.  The tension of the spring 25 is suf-
ficient to cause the upsetting of the blade
and distance piece and also fo overconie {he
resistance applied to the shaft 19 hy the
covers 1. Owing to the tool 23 being held
frmly against the blade or distance plece
by the spring 25, this spring pulls on the
bracket 26 and thereby rotates the shaft 19
through a short distance. Tt will be under-
stood that if desired the tool 23 might be
moved by positive means against the blades
and distance pieces for instance in the man-
ner shown m [figs. 1 and 9.

it will be understood that many modifica-
tiens snay be made in the device above de-
scribed.  Thus a power hammer may be ar-
ranged 1n the mauner shown in Fips, 8-, to
operate on the blades to be fixed on the cas-
g, the essential feature bemg  that the
power hammer as in Fiox. 6 and 7 is me-
chanically moved or guided toward and
away Trom the work.

I claim :—

LA device of the kind deseribed for fix-
ing turbine blades and the like in {hoir
grogves on tie blade carrying member com-
prising, a pressing tool movable in the
groove, means for moving said tool substan-
tially tangentially in the oroove and means
for applying a resistance to one of said re-

w [}
S

11

—— L

| S—
@_..1
—

d
P
—

F

A

I
1




o
AL

¢t

o

- member having grooves, comprising a 1‘0—~-_

of said bladed member, a pin earrle(l eccen-
a  pressing teol.

'elted parts said I‘ESISt‘LHCB bemg overcone
only at a pressure adequate to upset the part |
to be f&steaed m tne groove ubetemlally'

as described.

2. A clewce of the kmd deecmbed for ﬁx
ing turbine blades and the like in their
grooves on the bladed member comprising,
a power hammer having a stem fitting 1nto
the turbine groove, means for moving said
power hammer and stem substantially tan-
centially in said groove and means for ap-
| plymg a resistance to said bladed mﬂmber':'
to pr event said bladed member moving un-:
der the action of the hammer until aclequatei
pressure is applied to upset the pfu‘t to be. |

mstenecl 1 the groove.

3. A device of the kind deeerlbecl for- 111-“1'
serting and fi Xing turbine blades with roots
“and CllStm.lCB pieces between sald roots in a
. grooves,
comprising a pressing tool ﬁttmo in - sad |
orooves, means for reciprocating eald press-
ng tool substantially tangentlall
~grooves and braking means epplled to said-
| blade carrying member [er the pul'eoeﬂ set: |

hzwm

blade earrymo member

forth

‘4. A device of ..,he lzmd desembecl for fix-
ing turbine blades and distance pieces in a

blade carrying member of a turbine, said
:-:Ltqble shaft meumecl pamllel to the axis

trically by said. slmft

' _11101111te(l on %‘L]d pm r11’1cl remprocatmo sub-

n saxd

‘2 stem on sald hammer -
‘grooves on the blade carrying member and
a brake for said blade carrying member.

nki——

23

:_'qtentmlly tangentlally in the grooves of said

bladed member and means for applying a

| brake to said bladed member.

5. A device of the kind described for ﬁ}l—
ing turbine blades and distance pieces in a
blade carrying member of a turbine, said
member having grooves, comprising a ro-

‘tatable shaft mounted para.llel to the axis
‘of said blade carrying member, a disk car-

ried by said shaft, a pin eccentrically fixed

| on sa1d disk, a pneumatle hammer mounted
on said pin, a stem on said hammer mov-
‘able in the grooves on the blade carrying

member anel bleke f01 sald blede carw-

___..1110* member, |
6 ‘A device of the kmd descrlbed fer ﬁ*{-

ing turbine blades and distance pieces in a

-bmde carrying member of a turbine, said
member having grooves, comprising a ro-
tatable shaft mounted parallel to the axis

of said blade carrying member, a coupling

_-'aclepted to be placed 1n and ot of opera-
tion in said shaft, a disk carried by said
shait, a pn eecentrleelly fixed on said disk,

a pneumatic hammer mounted on said pin,
movable in the

In Wltnees whereof I have hereunto eet

‘my hand in the presenee of two witnesses.

J OHANNES DAHL
Wltnesses
" Egnwsr H. L. MUWIMI}NHOI‘I‘,.
OTTO W. I‘I]‘LLMRIOH
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