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gears are arranged on opposite sides of the

-‘

To all whom it may concern.:. cgear upon the spindle, and it is preferred to

Be 1t known that I, OscaAr J. BEALE, of the | thus construct the driving mechanism. It is
city and county of Providence and State of | also preferred when two gears are thus se- 55
Rhode Island, have invented certain new and | cured to the cutter-spindle to form on one

5 useful Improvements in Rack-Cutting Ma- | gear a right-hand spiral or worm and on the
chines; and I do hereby declare the following | other a left-hand spiral or worm, as with such
specification, taken in connection with the ac- | construction the end thrust on the spindle is
companying drawings, forming a part of the | balanced and the spindle is driven with a more 60
same, to be a full, clear, and exact description | uniform motion and with less wear upon the

10 thereof. | ‘bearings.

The invention relates to that class of rack- A further feature ot the 1nvent10n consists
cutting machines in which the teeth are cut | in providing an inclined bed for supporting -
by a rotary cutter mounted upon a reciprocat- | the rack-bars. With this constructionthe bars 65
ing carriage and the racks are carried by a | are held upon the bea by their own weight -

15 bed which 1s intermittently fed to index the | while they are being clamped in position and
racks and bring them into the proper positions | are less likely to work out of position during
for forming the successive teeth; and the ob- | the cutting than when supported upon a ver-
ject of the invention is to pwvlde a simple | tical bed, while the oil and chips flow or fall 70
and ‘efficient machine ot this character. away from the cut as the cutter is fed across

20 One feature of invention relates to a mech- | the rack-bars instead of accumulating in the
anism for driving the cutter-spindle which | cut, as they do with horizontal beds. This
does not interfere with the cutting of long | arrangement has the advantages of both the .
racks and which also drives the cutter with a | vertical and horizontal beds without the dis- 73

- steady and uniform motion without subject- | advantages of either. -

25 ing the mechanism to undue wear or strain The various features of invention will be
tendirig to impair its efficiency and necessitat- | made clear from a detailed description of the
ing frequent renewal of parts. This mechan- | machine in which I have embodled these fea-
ism comprises a spiral or worm gear secured | tures. 30
to the cutter-spindle and two gears engaging This machine is 1llustmted in the drawmﬂ's,

30 and driving the same.. With this arrangement | in which-—

a small gear or pinion may be used upon the | Figure 1 is an end elevation. Fig. 2 1s a
cutter-spindle and the driving-gears may be | front elevation. Fig. 3 is a sectional view lon-
arranged at right angles to the spindle, so that | gitudinally of the cutter-spindle on the line 8g
the mechanism does not project in front of | 3 3, Kig. 4. Fig. 4 is a sectional view on line

35 the cutter into the cutting plane, where it | 4 4, Fig. 3, with the bearing-cap removed.
would prevent the passage of the rack-bars | Fig. 5 is a perspective view indicating the ar-
which are being operated upon. With this | rangement of the cutter-driving gearing. Fig.
construction also the drive may be compara- | 61s a diagrammatic view ot the bed-operating geo
tively close to the cutter without interfering | rack and pinion. Figs. 7 and 8 are details

40 with the work, since the gears are all to one | showing a modified manner of mounting the
side of the pa,th of the Wurk and out of the | worm of the indexing mechanism.
cutting plane. ‘T'he employment of two driv-| In the machine shown the cutter-spindle 1
ing-gears relieves the cutter-spindle bearings | is mounted in a carriage 2, mounted upon 95
of any pressure or wear due to the action of | ways 3and reciprocated by any suitable mech-

45 the driving-gears and also distributes the | anism, such as 1s well known in this class of
pressure between the gears, so that the cutter | machines. The cutter - spindle is driven
is driven smoothly with little wear upon the | through two spiral or worm gears 4 and 5 se-
gears. Thedriving mechanism may be made | cured thereto, which are engaged and driven 100
more effective and the wear on the gears fur- | by four spiral or worm gears 6, 7, 8, and 9,

- 50 ther reduced by securing two spiral or worm | the gears 6 and 7 engaging gear 4 and the
gears upon the cutter-spindle and employing | gears 8 and 9 engaging gear 5. The driving-
four driving-gears, two engaging with each



IO

20

30

35

40

2

driven gears and have their axes in planes at
right angles to the axis of the spindle. These
driving-gears are mounted upon studs 10, se-
cured in the carriage, and are surrounded by
sleeves 11, which fit within recesses formed
1in the carriage, the sleeves being cut away to
allow the engagement of the gears with the
gears 4 and 5. In order that there may be
no endwise thrust on the bearings for the cut-
ter-spindle, one of the gears, as 5, is right-
hand, and the other, as 4, i1s left-hand. Con-
Sequently the gears 6 and 7 are left-hand and
the gears 8 and 9 right-hand. The gears 6.

7, 8, “and 9 are drivenfrom a shaft 12 through
right and left hand spiral or worm gears 13

and 14, which are keyed to slide on the shaft
and are mounted in a recess in the carriage 2.
The gear 13 is engaged by gears 15 and 17,
connected, respectively, with gears 7 and 9,
while the gear 14 is engaged by gears 16 and
18, connected, 1espectwelv, W1th cgears 6 and
8. The connected oears are best connected

by being 1ntegral with each other, as shown

in Fig. 3. As the carriage 2 reciprocate‘s the
gears 13 and 14 slide up and down the shaft
12, which 1s continuously driven and through
the gearing described drives the cutter-spin-
dle.

The rack-bars to be operated upon are sup-
ported upon a bed 19, mounted 1n suitable
ways 20. The supporting-surface 21 of the
bed is inclined, as indicated in Fig. 1, so that
the weight of the rack-bars tends to keep

them against the bed and so that the chips will

fall away from the cutter as fast as formed.

The bed 19 1s moved for adjustment or to

index the rack-bars through a rack 22, secured
to the under side of the bed and engaged by
a, pinion 23, which is secured to the upper end
of ashaft 24. The rackiscylindrical, and the
teeth of the rack extend spirally about the
cylinder. By turning the rack about its axis

~an unworn part of the periphery of the rack

55

60

~part in use has become worn.
rangement of the teeth enables the teeth to

may be engaged with the pinion 23 after the
The spiral ar-

be convenlently and accurately cut.

The shaft 24 is operated to move the bed

19 through a worm-wheel 25, secured thereto,

which 1s engaged by a worm 26, secured to

shatt 27. |
The shaft 27 may be mounted in fixed bear-

ings, as indicated in Fig. 1, but 1s preferably
“mounted in an arm 27, pivoted on a shaft 29,

as shown in Figs. 7 and 8, so-that the worm
26 may be disengaged from the worm-wheel
25 1in case the bed 1s to be quickly returned
or moved manually through meechanism not
shown. The shaft 27 may be operated manu-
ally through a hand-wheel 28 when setting up

or adjusting the work. When the machine

is operating automatically and the bed 1s be-

ing automatically indexed, the shaft 27 is ro--
tated mtermlttently thloucrh the shaft 29, to

| oear 31, secured to shaft 27.

799.58%

The shaft 29
1s driven from the shatt 32 through a system
of change-gearing 33 such as 1s usually em-
ployed in gear and rack cutters to vary the
movement of the work for differences in the
pitch of the gears or racks being cut. The
shaft 32 isrevolved at the proper time through
any of the well-known mechanisms for effect-
ing intermittent rotation used in indexing
mechamsm%

What I claim as my invention, and desire to
secure by Letters Patent, 1s—
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1. A rack-cutter having in combination, a

cutter-spindle, a rack-supporting bed mount-
ed to move parallel to the axis of the cutter-
spindle in Indexing the work, aspiralor worm
gear secured to the cutter-spindle, two gears
engaging and driving said spiral or worm
gear, %plral or worm gears connected with
%cud drwmg-gems and a driving-shatt carry-
ing spiral or worm gears engaging said la,tter
oears, substantially as deseribed.

2. .A rack-cufter having in combination a
cutter-carriage, a cutter-spindle carried there-
by, a rack-supporting bed mounted to move
parallel to the axis of the cutter-spindle in

30

QcC

indexing the work, a spiral or worm gear se-

cured to said spindle, two gearsengaging and
driving sald spiral or worm gear, spiral or
worm gears connected with sald driving-
gears, a driving-shaft, and spiral gears hav-
ing sliding connections with said shaft and
engaging said latter gears, substantially as
desecribed.

3. In a rack-cutter the combination of a
work-supporting table having an inclined
supporting-surtace, a cutter-carriage mounted

on inclined ways extending parallel to said

supporting - surface, and a cutter-spindle
mounted In the carriage, substantially as
deseribed.

4. A rack-cutter having in combination a
cutter-spindle, a rack-supporting bed mount-
ed to move parallel to the axis of the cutter-
spindle in indexing the work, two spiral or
worm gears secured to the cutter-spindle and

out of the cutting plane, one of said gears

being left and the other right handed, and
two gears out of the cutting plane engaging
and driving each of said spiral or worm gears,
substantlallv as described.

5. A rack-cutter having in combination a
cutter-spindle, a lack—suppm ting bed mount-

95
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ed to move parallel to the axis of the cutter-

spindle in indexing the work, a spiral or worm
gear secured to the cutter-spindle and out of
the cutting plane two gears out of the cut-
ting pla,ne engaging and driving said spiral
Or wWorm gear, Splral or worm gears connected
with _s&id driving-gears, and a driving-shaft
carrylng spiral or worm gears engaging sald
latter gears, substantially as described.
6. A rack-cutter having in combination a

cutter-carriage, a cutter -splndle carried there-

| 65 which 1s secured a gear 30, WhlGh engages a b by, a rack-supporting bed mounted to move
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parallel to the axis of the cutter-spindle in | gears having sliding connection with said
indexing the work, a spiral or worm gear se- | shaft and engaging said latter gears, substan-
cured to said spindle and out of the cutting | tially as described. ' |

 plane, two gears out of the cutting plane en- | OSCAR J. BEALE.
5 gaging and driving said spiral or worm gear., Witnesses: | |
spiral or worm gears connected with said W. H. THURSTON,

driving-gears and driving-shaft, and spiral J. H. THURSTON.
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