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To'all whom it may concern :

e 1t -known' that I, Warrer

e ) F. Rice, a
zen’ of ‘the TUnited States,

residing at

chusetts, iave inveated certain new and use-
Sl ‘Improvements 'in  Nozzle-Planing Ma-
chires, of which the:following is a specifica-
tion. 0 0 : .

" This invention relates to metal working

10 machines, and its object is to provide mech-

anism for automatically planing the sur-
faces of nozzles for elastic fluid turbines.
Stich’ nozzles are usually made. by casting
segments of a circular ring in which the noz-

15 zles are cored out in the rough.

In order to afford smooth passageways
for the steam or other elastic fluid, the inner
surfaces of the nozzles must be machined;
ahd my invention aims to provide a machine

20 tool adapted to perform this work, the sev-

eral parts being adjustable so that a variety

of nozzles can be operated on. '
The machine comprises a bed-plate on

which is supported a bracket to which the

256 mozzle blank 1s fastened. A base is swiveled

on the bed-plate to swing jn a horizontal
plané, and on said base is mounted a later-
ally sliding frame carrying a longitudinally
movable slide on which a tool block Is

30 mounted. An electric motor on the sliding

frame. drives a crank shaft whese crank
is coupled by a connecting rod with the slide
to reciprocate the planing tool. The swivel
base enables the tool to work upon either

85 right-handed or left-handed nozzles, as may

~ be desired, while the laterally sliding frame-

and " vertically adjustable tool-block enable
the tool to be adjusted to work on any part
of a nozzle and nozzles of various widths.

40 TIn the accompanying drawings, Figure 1

is a front elevation of my improved nozzle-
planing machine, partly in section; Fig. 2
is an end elevation, partly in section; Fig. 3
is a top plan view, showing the swivel base

5 set at an angle to the back plate; and Fig. 4

is an enlarged section of a portion of a noz-
zle segment. ‘

Reéferring to Figs.. 1-and 4, it will be ob-
served that the nozzles 1-are rectangular in

* cross section and extend obliquely through

the segment 2, their walls being straight
plane surfaces which diverge slightly so
that  the steam ecan expand in passing
~through them from the bowls 3 at the inlet
ends thereof. The machine for planing the

Quiney; county of ‘Norfolk, State of Massa--

inside of these nozzles comprises bed-plate
4 mounted onlegs 5 and having secured
along its rear edge a bracket 6 carrying. a
long wide upright back-plate 7 in which are
several slots 8, preferably vertical; as shown.
Studs 9 are adjustable dlong said slots and
serve’ to support the nozzle ‘segment 2.

| Clamping platés 10, bolted to the back-plate,

secure the segment rigidly in place, with the
wider ends of the nozzles outward. At the
middle of the bedplate isa bearing for an
upright stud 11- projecting downwardly
from cne end-of a swivel base 12, which is a
flat plate lying on the bedplate. The base

| has lugs 13 through which pass T-headed

bolts 14 engaging ‘with circular. undercut
grooves 15 in the bedplate concentric with

the stud 11. Graduations.16 along one or

mere of these grooves enable the swivel base
to be accurately adjusted to any desired

angle with the. rear edge of the bedplate.

When properly adjusted the base can be
rigidly clamped in place by the bolts 14.
Mounted upon the swivel base is a slide-
frame 17. The base and the frame have in-
terlocking transverse grooves and guide ribs
and the frame can be.laterally adjusted on
the base by means of a transverse feed screw
18, preferably provided at each end with
squared portions to receive a wrench. The

slide-frame comprises a heavy longitudinal.

beam 19 on which is mounted the inverted-
U-shaped slide 20 secured by a gib 21 pass-
ing under the beam. On one side of the slide
15 a longitudinal undercut slot in which is
adjustably secured a wrist-pin 22. A con-

necting rod 23 connects said pin with a-

erank pin 24 adjustably seécured in a slot in
a crank 25 on a shaft 26 journaled in a bear-
ing 27 at one end of the slide-frame. A
train of speed-reducing gears 28 connects
said shaft with an electric motor 29 mounted
on pedestals 30 erected on the slide-frames
at either side of the beam 19. On each side
of the slide is -a vertical dovetail rib on
which' slides a tool-bleck 31, which can be
adjusted up and down by a feed screw 32.
Betiveen the two blocks is an upright shaft
33 having a handwheel 34 and a gear-wheel
35, The latter meshes with a pinion 36
which can be sécured npon either of the feed
screws 32, depending upon the position of
the swivel base and the partienlar tool-bloek
in use. Each tool-block has means for se-
curing thereto a cutting or planing tool,
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such for instance as the grooved horn 87 in’

which the tool 88 is clamped by a bolt 39.

- The operation is as follows: The nozzle
segment is clamped to the back-plate and the
swivel base is swung to the proper position
to cause the.tool to cut the surface of one
side cf the nozzle on the predetermined angle
of inclination of said nozzle. The gradna-
tions on the bedplate enable the machinist
to set the swivel base very accvrately. The
motor is then started, reciprecating the slide
and the tool and planing the surface of the
nozzle. The depth of cut can be regulated
by the transverse feed screw 18. Affer one
side has been finished, the swivel base can
be re:adjusted to the proper angle for the
other side ‘of the nozzle, the tool being re-
versed in the holder. The top and bettom
surfaces can also be finished. by. giving the
tool a quarter turn in its holder; the tool

~ shank being made square for this purpose.

25

30

35

When one nozzle has been finished, the seg-
ment 2 must be released, shifted to a new
position, and clamped anew, in order to
bring another nozzle into position for ma-
chining. As the segment is a portion of a
circular ring, it can-be readily shifted by
moving it endwise on the studs 9 after they
have been once located for a segment of a
given radius. Sueccessive nozzles can be
finished exactly alike by setting the swivel
base to the same graduations for similar sur-
faces to'be machined. If nozzles facing in
the other direction are to be finished, the
swivel base is swung to the opposite end of
the bedplate, and a similar series of opera-
tions- is carried out. A handwheel 40 en-
ables the tool to be moved slowly when set-

- ting it to the desired angle of cut.
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What I claim as new, and desire to secure
by Letters Patent of the United States, is,—

1. A nozzle planing machine comprising
a bedplate having concentric grooves, a
bracket secured thereto, an upright back-
plate rising from said bracket and provided
with slots, studs adjustable along said slots,
a swivel base pivoted concentric with said
grooves and having clamping bolts engaging
therewith, a motor-driven tool supported on
sald base and reciprocating parallel there-
with, and means for adjusting said tool
transversely and vertically,

2. A mozzle-planing machine comprising
a bedplate, a base swiveled thereon, a slide
frame adjustable transversely on said base,
a slide movable lengthwise of said frame,
and a vertically-adjustable tool-block on

‘each side of said slide.

3. A mozzle-planing machine comprising
a bedplate, a swivel base thereon, a slide
frame adjustable transversely on said base,
and comprising a longitudinal beam, a slide
movable on said beam, means for reciprocat-

1,063,597

ing said slide, and a vertically adjustable
tool-block on each side of said slide. ’

4. A nozzle-planing’ machine comprising
a bedplate, a swivel base thereon, a slide
frame adjustable transversely on said base
and comprising a longitudinal beam, a

power-driven crank shaft on said frame, a

slide on 'said beam, a connecting rod piv-
oted to the slide and the crank, and a ver-
tically adjustable tool-block on each side of
said slide. ‘

5. A mnozzle-planing machine comprising
a bedplate, a swivel base thereon, a slide
frame adjustable transversely on said base
and comprising a longitudinal beam, an in-
verted-U-shaped slide on said beam, a crank
shaft on'said frame connected to said slide,
a motor on said frame geared to said shaft,
and a vertically adjustable tool-block on
each side of said slide.

6. A nozzle-planing machine comprising
a bedplate, a back plate or support thereon
to which the nozzle is secured, a base mount-
ed on the bedplate and adapted to be swung
horizontally and clamped at any desired
angle to said back plate, a reciprocating

member mounted on the base, a tool holder

slidably mounted on said member to move
rectilinearly, a tool carried by the holder

and extending in the direction of reciproca-

tion, said tool being adapted to be turned to
operate on all the surfaces of a nozzle, and
means for feeding the tool across said sur-
faces in two planes at an angle to each other.

7. A nozzle-planing machine comprising
a bedplate, a base pivotally mounted there-
on, a reciprocable member mounted on the
base, means for reciprocating the member,
a tool holder slidably mounted on said mem-
ber, a tool mounted on the holder and ex-
tending in the direction of reciprocation,
and means for feeding the tool across the
surfaces of a nozzle in two planes at an angle
to each other.

8. A nozzle-planing machine comprising
a bedplate, a base pivotally ‘mounted there-
on, a sliding member mounted on the base
to move rectilinearly, means for reciprocat-
ing the sliding member, a tool holder slid-
ably mounted on said member, a tool mount-
ed in the holder and extending in the direc-
tion of reciprocation of the sliding membc-,
and means for feeding the tool across the
surfaces of a nozzle lying in planes, sorne
of which are parallel-to the axis of the pivot
and others transverse to said axis.

In witness whereof, T have hereunto set
my hand this seventh day of July, 1909.

WALTER F. RICE.

Witnesses: ‘
Loy C. Horwis,
Esrterna Caxxon.
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