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o. 802,489,

Specification of Letters Patent.

Patented Oct. 24, 1905,

Application filed November 30, 1904, Serial No. 234,845,

To all whom it may concern:

Beitknown that I, Hans BAERBALCK, 4 citi-
zen of Germany, residing at Hamilton, Butler
county, Ohio, have invented a new and useful
Improvement in Speed-Changing Devices, of
which the following is a specification.

My invention relates to speed-changing de-
vices of the class adapted to use on drill-
presses, other machine-tools, or elsewhere; and
the objects of my improvement are to pro-
vide means to either accelerate or retard the
speed of a driven from a driving shaft by
turning a hand-wheel in the same direction,
to provide a plural number of wide changes
of speed bases from which finer graduations
of speed may be affected, to provide means
to actuate the device in a fixed from an ad-
justable position, and to construct and assem-
ble the various parts for especial adaptation
to useonupright drill-presses. These objects
are attained in the following-described man-
ner, as illustrated in the accompanying draw-
ings, in which—

Figure 1 is a plan, and Fig. 2 a side eleva-
tion, of my device applied to an upright drill-
press, showing its connection with different
parts thereof; Fig. 3, a vertical diametrical
section unfolded with the shafts in the same
plane; Fig. 4, a longitudinal diametrical sec-
tion, and Fig. 5 a front elevation, of the shift-
ing plates and connections; Fig. 6, a plan with
parts in section on the line 2z z of Fig. 4; Figs.
7 and 8, front and end elevations, respec-
tively, of the rear shifting plate; and Fig. 9,
an isometrical view of the segmental pinion.

In the drawings, 11 represents the column
of an upright drill-press, 12 the top yoke,
18 the main driving-shaft, 14 the spindle,
15 the spindle-sleeve provided with rack 16,
17 the sliding head, 18 the feed-gearing there-
on for the spindle and engaging with therack,
and 19 the actuating-shaft therefor carried by
the head, all constructed and arranged in the
ordinary manner.

Casing 21, secured on one side of the top
yoke, contains a cone 22 of spur-gears splined
on shaft 19. Short shaft 23 is journaled in
the casing, and bevel-gear 24, secured there-
on, communicates, through pinion 25 and gear
26, with gear 27, secured on shaft 13. Hollow
shaft 28, journaled in the casing, is formed
with longitudinal slot 29 and provided with
collar31. A plural number of idle spur-gears
82, of different sizes, mounted on said shaft

above the collar, engage with corresponding
gears 33, secured on shaft 23, and a series of
idle spur-gears 34, mounted thereon below the
collar, engage with corresponding gears of
cone 22. Gears 32 and 34 are each formed
with a key-seat 35, adapted to register with
slot 29 in shaft 28, and washers or rings 36
encircle said shaft between the gears thereon
to close the ends of said key-seats. Similar
collars 41 slidably encircle the depending por-
tion of shaft 28 below the casing, and each
are formed with an annular groove and with
a lug 42, which extends through slot 29 and
terminates within the hollow of said shaft.
Flat springs 39 are respectively secured on
said lugs, and the taper keys 37 and 88 thereon
are movable longitudinally within groove 29
by means of said collars and into engagement
with the key-seats in respective gears 32
and 34. ‘

Guide-box 43 depends from the casing and
forms bearings for shaft 44, whereon miter-
gear 40 is secured. and for the lower extremity
of shaft 28. Shifting plates 45 and 46 are
mounted to slide within the box and movably
engage with the annular grooves in the re-
spective collars by means of yokes 47 and 48
formed thereon. Rear plate 45 is formed
with a longitudinal slot 48 and with lugs 49
projecting therein from its opposite sides, the
one a short distance above the other, and
front plate 46, movable thereon, is formed
with a longitudinal slot 51, having internal
racks 52 on its respective sides.

Segmental pinion 53, secured on shaft 44
and formed with segmental boss 54, isactuated
by means of graduated hand-wheel 55, secured
on shaft 50, which is journaled at one end in
bearing 56, carried by the sliding head and
movably splined through miter - pinion 57,
which engages with gear40. Said pinion 53 is
arranged to successively engage with racks 52
in its rotation in one direction and alternately
shift the plate, together with its corresponding
collar41, in opposite directions, whereby taper
key 38 is successively engaged with gears 34.
During the movement of the pinion from the
disengagement of its teeth from one rack 52,
and before engagement with the other rack,
plate 46 is immovable and boss 54 engages with
one of lugs 49 on rear plate 45 and shifts said
plate and the corresponding collar 41 until
taper key 37 is disengaged from one gear 32
and engaged with a contiguous gear. Boss 54
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simultaneously becomes disengaged from the
lug 49, and plate 45 remains immovable dur-
ing the movement of plate 46 in the opposite
direction when said boss engages with the
opposite lug 49 and returns plate 45 to its
former position. The plates are thus recip-
rocated alternately and during the engage-
ment of the taper key 87 with either of gears
89 taper key 38 is eaused to successively en-
gage with each of the gears 34. One of gears
39 forms the base of speed for shaft 28 dur-
ing the movement of taper key 38 in an up-
ward direction, and another gear 32 during
the downward movement of sald key through
successive engagements with said gears 34.
Thus the difference in the speed imparted to
shatft 98 by gears 32 is graduated to finer dif-
ferentiations by gears 34, and thereby com-
municated through shaft 19 and feed-gearing

18 to the feeding or longitudinal movement |

of spindle 14.

Having fully described my improvement,
what T claim as my invention, and desire to
secure by Letters Patent of the United States,
is—

1. The combination of a rotative shaft, two
series of loose gears thereon, and a hand-ac-
tuated mechanism arranged to independently
lock any gear of either series to the shaft.

9. The combination of a rotative shaft, two
series of loose gears thereon, a rack-and-pin-
ion mechanism, and keys alternately movable
thereby and arranged to maintain either gear
of one series in locking engagement with the
shaft during the successive engagement with
the shaft by means of the other key of the
gears of the other series.

3. Inaspeed-changing device, the combina-
tion of a hollow shaft formed with a slot, a
series of driven and a series of driving gears,
idly mounted thereon and each formed with a
key-seat adapted to register with the slot,
taper keys within the shaft movable in the
slot and means arranged to move the keys
alternately into successive engagement with
the gears of the respective series.

4. Inaspeed-changing device, the combina-
tion of ahollowshaft formed with a slot, gears
of different size mounted idly thereon and
each having a key-seat adapted to register
with the slot, a collar slidably movable on the
shaft and formed witha lug extending through
the slot within the hollow of the shaft, a
spring secured at one end on the lug, and a
taper key secured on the other end thereof
and movable by means of the collar along the
slot and into successive engagement with the
successive gears.

5. The combination of a rotative shaft, a
series of driving and a seriesof driven gears
idly mounted thereon, a hand-actuated mech-
anism,and keysalternately reciprocated there-
by, one of said keys being arranged to lock
and maintain in locking engagement with the
shaft either of the driven gears during the
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separate engagement with the shatt by means
of the other key of either of the driving-gears.

6. Inaspeed-changing device, the combina-
tion of a rotative shaft, collars slidable there-
on, plates movably engaging with the re-
spective collars, the one formed with a double
internal rack, the other with lugs projecting
inwardly from the respective sides of a slot
formed therein, a segmental pinion arranged
to engage with the rack and formed with a
boss adapted to alternately engage with the
lugs whereby the plates are alternately recip-
rocated.

7. In aspeed-changing device, the combina-
tion of a hollow shaft formed with a slot, a
double series of gears idly mounted theteon
and containing key-seats to register with the
slot, collars movable on the shatt, keys carried
within the shaft by means of the collars and
adapted to successively engage with the gears
of the respective series, and means to alter-
nately reciprocate the collars on the shaft.

8. Inaspeed-changingdevice, the combina-
tion of a hollow shaft formed with a slot, col-
lars movable thereon, keys carried within the
hollow of the shaft by the collars, and a rack-
and-pinion mechanism arranged to move the
collars independently. ‘

9. Ina speed-changing device, the combina-
tion of a hollow shaft formed with a slot, a
double series of gears mounted idly thereon
and each gear formed with a key-seat to reg-
ister with the slot, keys within the shaft mov-
able into engagement with each gear of the
respective series, a hand-wheel and rack-and-
pinion mechanism actuated thereby and ar-
ranged to move the keys, substantially as
specified and for the purpose set forth.

10. The combination of a rotative shaft, two
series of idle- gears thereon, hand-actuated
mechanism and keys movable thereby and ar-
ranged to lock and maintain engaged with
the shaft one gear of either series during the
independent and successive engagement there-
by with the shaft of the gears of the other
series.

11. Thecombination of arotative shaft, two
series of idle gears mounted thereon, keys
adapted to lock either gear of the respective
series with the shaft, and a hand-actuated de-
vice arranged to operate the keys alternately
to successively lock and unlock the gears of
the respective series.

12. The combination of a rotative shaft, a
pair of idly-driven gears and a series of idle
driving-gears thereon, respective keys adapt-
ed to lock either one of the driven and either
one of the driving gears to the shaft, and a
hand-operated device arranged to control the
keys in maintaining one driven gear in locked
position on the shaft during the successive
and separate engagement of the driving-gears
with the shaft in one direction through the
series, and in maintaining the other driven
gear in locked position during the successive
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and separate locking of the driving - gears
through the series in the opposite direction.

13. The combination of a hollow rotative
shaft, a pair of idle driven gears of different
size, and also a series of idle driving-gears
thereon, said driving-gears being graduated
in size between the size of the driven gears,
respective keys within the shaft to separately
lock either of the driven and either of the
driving gears thereto, and a rack-and-pinion
mechanism arranged to shift the keys to main-
tain the respective driven gears in locked en-
gagement with the shaft during the successive
engagement thereby with the shaft of the
driving-gears in opposite directions through
the series.

14. The combination of a hollow shaft jour-
naled in bearings, a pair of different-sized idle
driven gears thereon, a series of idle driving-
gears on the shaft, and graduated in size be-
tween the size of the driven gears, keys with-
in the shaft adapted to lock either of the re-
spective driving or driven gears thereto, a
graduated hand-wheel, and rack-and-pinion
mechanism actuated thereby and controlling
the keys whereby one key is caused to sue-
cessively lock and unlock the driving-gears to
the shaft during the engagement of the other
key with either of the driven gears.

@

15. The combination of a shaft journaled in
fixed bearings, a series of idle wheels thereon,
a rack-and-pinion mechanism a key actuated
thereby and arranged to lock either of the
wheels to the shaft, and a hand-wheel arranged
to actuate said mechanism and adjustably sup-
ported in relation thereto.

16. The combination of a shaft, two pairs of
intermeshing driven gears of different sizes,
one gear of each pair being idle on the shaft,
a plarality of pairs of intermeshing driving-
gears graduated in size, one gear of each pair
thereof being idle on said shaft, means for
maintaining either of the driving and either
of the driven gears in simultaneous engage-
ment with the shaft, and a hand-wlieel for con-
trolling said means.

17. The combination of a hollow shaft, two
groups of idle gears thereon, keys within the
shaft movable plates connected to the keys, a
hand-wheel and rack-and-pinion mechanism
actunated thereby to alternately move the plates
with the keys into locking engagement with
either of the gears of the respective groups.

HANS BAERBALCK.

Witnesses:
ArTHUR LETHERBY,
R. S. Caxre.
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