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UNITED STATES

PATENT OFFICE.

JOHN RIDDELL, OF SAUGUS, MASSACHUSETTS, ASSIGNOR TO THE THOMSON.

HOUSTON ELECTRIC COMPANY, OF CONNECTICUT.

MILLING-MACHINE.

- SPECIFICATION forming j_oa,rt of Letters'l_?atent No. 516,838, dated March 20,1894,
| Application filed Augnst 26, 1892, Serial Nn; 444,203, (No model.)

To all whom it may concern:

Be it known that I, JOHN RIDDELL, a citizen
of the United States,residingatSaugus,county
of Kssex, State of Massachusetts, have invent-
ed a certain new and useful Improvement in
Milling-Machines, of which the following is a

- spemﬁcatmn

IO

My invention relates to milhnn' machines,

and it is designed for milling off the faces or

seats for the pole pieces in ]_a,rge multipolar
dynamo electric machines. It is necessary

~ that all the pole pieces shall stand exactly
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radial tothe axisof the armature.

of these machines arecommonly made in two
pieces.

a planer bed, plane off and face up the inside
of the joints, then set the tool at the proper

‘angle to plane off one of the faces for the pole

pieces, then put in a special key-seating tool
to cut the key-way, repeat these facing and
key-seating 0peratlons for the other face (in
the case of a four-poled machine); then re-
move this piece of the field from the planer,

‘and mount the other piece, on which the same

process is gone through with. This mode of

procedure occupiles a great dealof time in ad- |

justing the castings on the planers and in set-
ting the tools at the required angles, since a
slight inaccuracy throws the pole pieces out
of line.

My invention aims to effect the facing of
the seats for the pole pieces and the cutting of
the key-ways after the castings composing the
field have been fitted together. I have de-
vised a special milling machine, adapted to
be mounted in the bearings for the armature
shaft. An index plate enables it to be ad-
justed to the proper angle. The millingcut-
ter rofates on an axisradial to the axis of the
shaft bearing, thus insuring the radial align-
ment of the pole pieces. The cutter travels
laterally across the pole face on a line par-
allel with the axis of the shaft, thus insuring
the parallelism of the pole pieees. The cut-

ter ig arranged to face off the seat and cut I

the key-way at the same operation.

In the drawings, Figure 11is an end view of
a multipolar machine showmn' the milling ma-
chine at work on one of the pole faces. Flﬂ‘ 218
an enlarged side view of the milling ma,chme,

The fields |

The usual method of finishing the |
Taces is to mount one of the field castings on

| partly 1in seétion, on the line z—ux, Fig. 1.

Fig. 3'is asectional elevation on the line 3—3
Fw 2, of the double segmental nut for en-

view showing the means for holding and ad-
justing the key-way cutter. Fig. 5 is a side

-gaging the feed screw. Fm 4 is a sectional s5s

view, partly in section, of the cone pulley

which operates the feed screw, and Kig. 6 is

a cross-section on line 6—6, Flﬂ' 4,
The field of the multlpola,r machme con-

sists of two castings, A, A’, suitably jointed

together at ¢, and fastened by bolts. The field
shown is for a four-poled maehme the faces
for the pole pieces being at &', a7, af” at. At

'each end of the machine is. a sta,ndard A?
“in which are the bea,rmﬂ's for the armature -

shaft.
The milling machine compmses a strong

tubular frame B, which is stiffened by sult-'

able ribs b, and is preferably cylindrical in
shape. From each end, near one side of the

cylinder, projects a strong _trunnion or gud-
geon B, ada,pted to fit and turn in the shaft

beaunﬂ‘s in the standards A*. 'The opposite

6o
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side of the frame is open, the opening being

bordered by parallel flanges b’, which prefer-

ably extend a little way into the cylinder at
b* to form guides for the carriage C, which
has shoulders ¢ to rest on said guides. The

base ¢’ of the carriage has flanges ¢* which

overlap the outer edn'es of the bodyr flanges
b’. A gib or liner ¢ ‘may be used to take up
the wear. The carriage is traversed along
the gnides by a feed screw D, which rota,tes
in one or the other of suitable channels d, d’,
between the flanges 0" and the carriage.

each end a segmental nut e, ada.pted to en-
oage with the feed screw. By means of ‘an
eccentrw F operating on a yoke ¢’ in the bar,

8o

On __
the carriage is a movable bar L, having at

90

‘the bar can be shifted endwise, to bring theh

nut into engagement with the screw, whereb "

motion is imparted to the carriage.

double nut, arises from the fact that When
the face ¢! is being operated upon, the cone
pulley G, ontheend of thescrew, would strike
the standard A% if the screw were allowed to
remain in the echannel in which itis shown in
Fig. 1. By having a channel on each side of
the carriage, the cone pulley and screw can

g T

The ne-
‘cessity for having two screw channels and a
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ear on the sleeve N, said
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be withdrawn and the latter inserted in the
uppermost channel when the faces a?, a* are

to be dressed off, thus avoiding all 1nterfel-

ence with the standmds

Power is imparted to the machine by a belt J

X, running over a pulley H secured to the
hollow hub of a pinion 1 sleeved on a main

shaft I concentric with the hollow trunnions

B’ in which it rotates, The pinion 1 meshes
into a spur gear 2, on the hub of which is a
pinion 3 meshing into a spur gear 4 keyed on
the shaft 1, the gears forming a well known
speed reducmw train. On the shaft of the
spur gear 2 is a cone pulley 5, from which a
belt 6 runs to the cone pulley G on the feed
screw. The cone pulley GG is hollow, and con-
tains a train of differential gearing g, ¢/, ¢°
g° to reduce thespeed of the feed screw, while
gear ¢°is loose theleon A sliding bolt G/
locks the gear ¢g°> when the screw is feeding.
By Wlthdlmvl_nfr the bolt, the serew is left free
to be turned directly and quickly by means of
a handle G» Theshaft I extendsthroughthe
entire length of the frame B, and imparts mo-
tion to the cutters, preferably in the manner
hereinafter described. Onthe carriage C isa
tubular bearing encircling theshaft, c];ﬂd_. hav-
ing sleeved within it the hnb, of a bevel pin-
ion K, splined on the shaft I, so as to be re-
volved thereby, but {ree to move with the car-
riage. By means of the bevel gear K’, pin-
jon % and spur gear k’, motion is 11npa1ted to
the hollow shaft L, to the end of which is fas-
tened, as by the screw threads [/, the head M
carrying the cutters m. The cutters are ar-
ranged in a cirele inclining outwardly, as
One or two are set to work a little
behind or out of line with the others to give
a finishing cut. The shaft has a collar 7/
which 1ests upon the inner end of a sleeve N
axially movable, as by the screw bolt n, in a
bearing in the carriage. The screw is rotat-
ably held in a bearmﬂ' in the lug ¢t a collar
n’ preventing 1t from backmﬂ' out. Its
threaded portion enters a tapped hole in an
, ear projecting
through a slet in the bearing. This serew n
adjusts the depth of cut of the cutter m. A
bolt c® enables the side of said slot to be
drawn together, thereby clamping the sleeve
N in its bearmﬂ' when adjusted. Onthehead

‘M is a collar m’ of hardened steel, to form a

bearing for the balls O, confined in a groove

in the nut P, which_turns on a threaded neck

n?on thesleeve N. DBy runningdown the nut,

the collar !’ is given a firm beari ing on the up-

per end of the sleeve, and all plcw is taken
up. A lock nut P’, secures the nut P when
adjusted.

The key-seat cutter Q iscarried on the end
of a spindle R, which rotates in brass bush-
ings 7 in the hollow shaft L. The inner end
of the spindle carries a pinion R’ which is
driven by aseries of spur gear teeth %* cut on
the periphery of the bevel gear K’. The rel-

ative diameters of the gears &'/, R’ are such
that the spindle rotates about twice as fast as !

‘the nuts 7° on said spindle.

1t from turning aceidentally.

the cutter head, whereby the small cutter Q

18 enabled to keep up Wlth the large circle of

cutters m.
The mechanism for a,thlstlntr the cut of the
key-way cutter is shown in Figs. 4 and 6. It

consists of a bushing S, sleeved upon the

and
In one side of
the bushing is formed a vertical groove, to re-
ceive a block S’, the outer edge of which is a
half nut, to mesh with an adjusting or feed
screw 1, fitted into a groove adjacent to the
block S. A spring bolt U engages with
notehes in the head of the serew to prevent
The pinion R’
is splined on the spindle, so that the axial
movement thereot by the feed screw 'I' does
not t];tow the pinion out of esh mth the
gear &

The operation of the machine is as follows:
The field castings are fitted and bolted to-
gether, and the “standards bolted in. place.
The milling machine is then mounted by its
trunnions in the shaft bearings in the stand-
ards. An index plate V is fastened on one of
the trunnions, and a fixed point on the cast-

spindle R and held between a collar +’

75
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ings is established from which to set the plate.

Haﬂnw found the proper position for the
mlllmw machine, it is firmly braced by suit-
able means, such as the extensible struts W,
and the revolving cutter head is fed overone

of the pole faces, the key-way being simulta-

neously cut by the eutter Q. When one face
has been finished the milling machine is

turned through the proper angle as shown by
the index pla,te.,. and another pole face 18 op-
erated upon. When dressing off the lower
pole faces ab, a* the feed SCrew is placed in
the channel d or d’ farthest from the stand-
ard A® In Fig.1, the machine is at work on

face «’, having ﬁmshed a® and af* a?® being

yet in the rouﬂ'h

The machine can be readily inspected,
whether at work or not, through suitable
openings {° in the side of ‘the frame.
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What I claim as new, and desire to secme |

by Letters Patent, is—

1. A machine for milling the pole faces of

dynamo electric maehmes consisting of a
frame having trunnions adapted to be mount-
ed in the shaft bearings of the dynamo elec-
tric machine, a cutter head having main and
key-way, cutters carried by said frame, and
means adapted to rotate and feed said cut-
tersin a plane parallel to the axis of the shaft-
bearings, substantially as described.

2. The combination with a suitable frame,
of a main shaft journaled therein and adapt-
ed to be mounted i1n the standards of a dy-~
namo electric machine, a carriage sliding in

the frame, a spindle mounted in the carriage

and carrying a key-way cutter, a hollow shaft
concentric with the spindle and carrying a
cutter head, and connections whereby the

175
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spindle and hollow shaft are driven by the

main shaft, substantially as set forth.

3. Ina mlllmg machine, a tool carriage hav-
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ing a slotted bearing, a sleeve held in said ]

bearing and having an arm projeecting through
sald slot, a screw engaging said arm for mov-
ing said sleeve axially, a shaft rotating in said
sleeve and having a bearing against the ends
thereof, and a cutter head secured to said
shaft, substantially as deseribed. |

4. In a milling machine, the combination
with a hollow shaft carrying a cutter head, of
a spindle rotatable in said shaft, and carry-
ing a key-way cutter, means for adjusting the
spindle axially in the hollow shaft, dnd means
for rotating the spindle and shaft independ-
ently, substa,ntmlly as set forth.

5. In a milling machine, the combma,tmu [

i

with a hollow shaft carrying a cutter head, of
a spindle rotatable in said shaft and carry-
ing a key-way cutter, a bushing sleeved on
the spindle and carrying a half nut, and a

screw mounted in the hollow shaft and en- 20

gaging with said half nut, Whereby the spin-
dle can be axially adj usted 1n the hollow shaft,

substantially as described.

In witness whereof I have hereto set my
hand this 23d day of August, 1892. |

- JOHN RIDDELL

W1tnesses
JOHN W. GIBBONEY
BENJAMIN B. HuLL.
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