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so corresponding gears of the two cones.

UNITED STATES PATENT OFFICE.,

CHARLES R. GABRIEL, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR TO THE

BROWN AND SHARPE MANUFACTURING COMPANY, OF SAME PLACE.

MILLING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 680,482, dated August 13, 1901,
Applics;tiun filed March 1,1899, Serial No. 707,298, (Nomodel) |

To all whoin it may concert:

Be it known thatI, CHARLES R. GABRIEL,
of the city and county of Providence and State
of Rhode Island, have invented certaln new
and useful Improvements in Variable-Speed
Mechanism; and I do hereby declare the fol-
lowing specification, taken in connection with
the accompanying drawings, forming a part

of the same, to be a full, ¢lear, and exact de-

seription thereof. |

The mechanism embodying the present in-
vention comprises two oppositely -disposed
cone - gears arranged on parallel axes, and
preferably in inverse relation, so that the
smallest gear of one cone isin the same plane
with thelargest gear of the other cone. These
cones are connected by an intermediate gear,
which may be shifted laterally to connect
any two corresponding gears of the two cones,
and the speed of the driven cone depends
upon the relative sizes of the gears connected
by the intermediate gear. In order that the
vearing thus connected may run smoothly
and without undue wear or danger of becom-
ing disconnected, the intermediate gear
should be held or locked in its adjusted posi-
tions, so that it will not be drawn inward to-
ward the cone-gears or forced outward away
from the cone-gears by the action of the driv-
ing-cone. In the former case the interme-
diate would be wedged in between the cone-
cears, causing the gears to bend and wear,
and in the latter case the intermediate gear
might be thrown outof engagement with the
cone-gears. One feature of the present in-
vention accordingly comprises means for
locking the adjustable intermediate gear in
its adjusted positions, so that when once ad-
justed said gear becomes substantially a
fixed gear and will run as smoothly and with
as little wear or danger of becoming disen-
caged as if it were mounted on a fixed shaft.
In the preferred embodiment of the inven-
tion the intermediate gear is made laterally
adjustable by mounting the same upon an
arm pivotally supported, so that it may be
moved toward and from the cone-gears and
also mounted to slide laterally to bring the

intermediate gear into the plane of any two
In

§

a this embodiment of the invention the intefe

mediate is secured or locked in its adjusted
positions by securing the carrying-arm in
fixed relation to the cone-gears after the in-

termediate gear has been brought into the 535

proper position to engage and run smoothly
with the. cone-gears. The preferred means
for thus securing the arm consists of a series
of lngs corresponding to the different posi-

tions of the intermediate gear, to any one of 60

which the arm may be latched. These lugs,

preferably, are arranged to overlap and to

hold the arm from lateral as well as pivotal
movement. With this construction the in-

termediate gear may be quicklyand conven- 65

iently adjusted by merely disengaging the -
arm from one lug and engaging it with an-
other, and the intermediate gear will by this
manipulation be positioned or brought into

the proper relation with the desired cone- 7o

gearsand be held in this relation without any
danger of wedging or binding or of being dis-

‘engaged by the action of the driving-cone in

overcoming the resistance of the driven cone.

In explaining more fully one form of mech- 735
| anism in which the invention may be em-
bodied a mechanism will be described which

is designed more especially for milling-ma-
chines, although this mechanism or other

forms embodying the invention may be used 8o

in other classes of machines where variations

in speed are desired. o
Referring to the drawings, Figure 1isa side

elevation of a vertical-spindle milling-ma-

chine embodying the present improvements 35

in their preferred forms. Fig. 21is a side ele-

vation of the mechanism for varying the feed.

Fig. 3is a front elevation of the same.
Referring to the drawings in detail, 1 indi- -

cates the frame of a vertical-spindle milling- go

machine in which the present improvements

are embodied. ~ The frame 1 is provided with

vertical ways 2, on which ismounted the knee

3, which is adjusted by means of the screw |
The usual sad- 95

4in any well-known manner.

dle 5 is mounted on ways 6 on the knee, and
the table 7 is mounted for longitudinal move-
ment on the saddle in a well-known manner.
The table is connected by any suitable and
well -known mechanism with the shaft 8, 100
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mounted in a suitable bearing 9, secured to |
‘the saddle, the connections being such that

when the shaft 8 is revolved motion 1s im-
parited to the table. Theshaft 8isconnected
to a shaft 10, mounted in a bearing 11 on the
frame, by means of a telescoping shaft 12, one
eud of which is connected with shaft 8 by a
universal joint 13 and the other end to shaft

10 by a similar joint.-14. The shaft 101s pro- |

vided with a pulley 15, engaged by a belt or
chain 16, which also passes over a pulley 17,
secured to a shaft 18.

of shaft 18 the feed of the table may be va-

ried, and the mechanism embodying the pres-
ent 1nvention 1s. employed in the machine
shown for effecting variations in the speed of

sald shaft, the variable-speed mechanism be-

1ng interposed hetween the shaft 18 and the
driving-shaft 19 in the following manner:
Theshatft19carries a gear 19’, which meshes
with a similar gear 20, secured to a shaft 21,
mounted in bearings 22. The bearings 22 are
carried by plates 23, extending inward from
a plate 24, secured to the frame 1. A series

of gears 25 to 30, of varying diameter, arese-

cured to the shaft 21 and form a cone-gear.
A second shaft 31 is mounted in bearings car-
ried by the plates 23 and carries a series of
gears 32 to 37 secured thereto, which form a
cone-gear arranged with its largest gear 37 in

the same plane with the smallest gear 30 of

the cone-gear carried by shaft21. In the con-
struction shown there are six gears of differ-

ing diameter on each shaft, and the shaft 31

may bedrivenatanyoneofsixdifferentspeeds
by connecting the proper gears. Any two
corresponding gears may be connected by
means of an intermediate gear 38, which is
secured to a short shaft mounted in an arm
39. The arm 39 is pivoted at 42 to a link 40,
which is mounted to slide on a rod 41, so that

the arm 39 may be moved laterally to bring

the gear 39 into the plane of any two corre-

sponding gearson shafts 21 and31. Thelink

40 1s preferably of ‘such a length that the cen-

ter of the pivot 42 will move in a path corre-
sponding to the curve which would be plotted
by the successive positions of the axis of gear

33 as it connects successive pairs of gears in
the two cone-gears, with the result that the

successive positions of the arm 39 are paral-
lel to each other. The arm 39 is held or locked
In any of its adjusted positions by being
latched to one of a series of lugs 44, which,

as shown, are arranged on the outer surface

of the plate 24, where they may be conven-
iently seen and reached by the operator. Each

lug corresponds to a pair of gears in the cone-
gears and determines the position of the in-
termediate gear when in engagement there-
with. "The arrangement is preferably such
that the lugs will overlap, so that the arm 39
will be held from lateral movement on any
lug by the next adjoining lugs. When the
arm is in engagement with either of the end
lugs, lateral movement in one direction may

By varying the speed |
necting the shatt 31 with shaft 18; but it is

680,482

40 on the rod 41. In the mechanism shown

the lugs are shaped fo fit a semicircular re-
cess 43, formed in the arm 39, and the arm 1is

latched to the lug by means of a catch 49,
pivoted to the arm and arranged {0 engage a
shoulder 46 on the lug. The catch 45 ispref-
erably operated by a spring 47, and for con-
venience of mauipulation its rear end over-
lies the handle 48, by which the arm 39 is
moved 1n adjusting the intermediate gear to
change the speeds. o

Any suitable gearing may be used for con-

preferred to use for this purpose a quill-gear
formed of the gears 50 and 52, connected by
the sleeve 49. Thisquill-gearis keyed to slide

on the shaft 18, the gear 50 being arranged to

engage a gear 51, secured toshaft 31, and the
gear 52 being arranged to engage gear 37.
The distance between gears 50 and 52 is such
that when gear 50 is engaged with gear 51 the
gear 52 1s out of mesh with gear 37, and when
gear 52 is in mesh with gear 37 the gears 50

70O

75

80

Qo

and 51 are out of mesh. Bythisarrangement

of gearing the number of variations in the
speed of shaft 18 relative to shaft 21 is dou-
bled—that is to say, with the construction
shown in which the cone-gears have six steps
the shaft 18 may be driven at any one of
twelve different speeds. The slseve connect-
ing the gears 50 and 52 is provided with an
annular recess in which a ring 53 is mounted,
sald ring being provided with a laterally-ex-
tending arm 54,
arm and passes through a slot in plate 24. A
spring-pressed sleeve 56 surrounds the pin
outside the plate 24 and forms a handle for
adjusting the quill-gear and also serves to
hold the gear in its adjusted positions by
engaging one of two recesses 57, formed in
plate 24. | . |

- With the parts in the position shown the
gear 25 1s connected with gear 32 by the in-
termediate gear 38, and shaft 31 is driven at
its highest speed relative to shaft 21. The
opar b2 engages gear 37, and shaft 18 there-
fore is driven at its highest speed relative to
shaft 31,and the table will be given its coarsest

| feed. If 1t is desired to reduce the speed of

shaft 18, the catch 45 is disengaged and the
arm 39 moved laterally and downward to
bring gear 338 into mesh with, say, gears 33

and 26 and the catch then engaged with the

correspondinglug44. Byadjustingthe quill-
gear to bring gears 50 and 51 into mesh the
speed of shaft 18, and consequently the feed

of the table, may be changed without chang-

ing the gear 38. 1t will be understood that
the amount of feed for one revolution of the
cutter-spindle may be calculated and a table
made showing the amount of feed for each
adjustment of the gear 38 and the quill-gear.
It will be understood that the quill-gear may
be omitted if only a comparative small num-
ber of variations in feed are desired. |
What I claim as my invention, and desire

be prevented by the limited play of the arm | to secure by Letters Patent, ig—

A pin 55 is secured in said
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1. The combination with two oppositely-
disposed cone-gears, of alaterally-adjustable
intermediate gear for connecting any two
corresponding gears of sald cone-gears, and
means for positioning said 1ntermed1ate gear
and securing said gearin itsadjusted posmon

2. The combm&twn with two oppositely-
disposed cone-gears, of an intermediate gear
for connectlnﬂ' any two corresponding gears
of said cone-gears, a pivotally-mounted and
laterally-movable arm on which said gear is
mounted, and means for holding bald arm
against pwotal or lateral movement in each
of its adjusted positions.

3. The combination with two opposwely-
disposed cone-gears, of an intermediate gear
for connecting any two corresponding gears

- of said cone-gears, an arm on which said gear

is mounted, a series of lugs arranged to be
engaged by said arm, &nd means for secur-
ing said arm to any of said lugs.

4 The combination with two 0pp051tely-
disposed cone-gears, of an intermediate gear
for eonnectmw any £Wo corresponding gears
of said cone-gears, an arm on which said gear
is mounted, a series of overlapping lugs ar-
ranged to be engaged by said arm, and means
for securing said arm to any of said lugs.

5. The combination with a .driving-shafft,
of a cone-gear secured thereto, a driven shaft,
a cone-gear secured thereto, an 1ntermedlate
gear for connecting any two corresponding
steps of said cone-gears, a pwotally—mounted

and laterally-movable arm carrying said in-

termediate gear, and means for securing said
arm in its a,dJ usted positions, subsbantmlly
a8 described.

6. The combination with a driving-shaft,
of a cone-gear secured thereto, a drwen shaft,
a cone-gear secured thereto, an mtermedlate
gear f01 connecting any two correspondmn‘
steps of said cone-gears, an arm carrying said

intermediate gear, a later&lly-shdmﬂ' link to
which said arm is pwoted and means forse- |

curing said arm in its adjusted positions, sub-
stantlally as described.

7. The combination with a driving-shaft,
of a cone-gear secured thereto,a driven shaft,
a cone-gear secured thereto, an 1ntermedlate
gear for connecting any two corresponding
steps of said cone-gears, a laterally-movable
arm carrying said intermediate gear, a catch

=)

50

on said arm, and a series of shoulders ar-

ranged to be en caged by said cateh, subsgtan-
tially as described.

8. The combination with & driving-shaft,
of a cone-gearsecured thereto, a drwen shaft
a cone-gear secured thereto, an intermediate
gear for connecting any two corresponding
Steps of said cone-gears, a laterally-movable
arm ca,rrymn' sald 1ntermed1ate oear, a re-
cess in said arm, a series of lugs havmﬂ* Sur-
faces for engaging said recess- shoulders on

said lugs, and a cateh on said arm forengag-

inﬂ' said shoulders,substantially as described.

. The comblnatlon with a driving-shatt,
of a cone - gear mounted thereon, a drwen
shaft,a cone-gear mounted thereon,means for
throwmn' any two corresponding steps of said
gears 1nto action, a longitudinally - movable
qmll—n'ear gears on said drivenshaftarranged
to be enﬂ'aged by the gears of said qulll-frear
and a shaft driven by said quill-gear, sub-

stantially as described.
10. The combination with a driving-shatt,

of a cone-gear secured thereto, a drwen shaft
a cone-gear secured thereto, an adj usmble
mtermedlate gear for conneetmﬂ* any two cor-

responding steps of said cone-gears, a longl:

tudinally - movable quill - gear, gears on the
driven shaft arranged to be enﬂ‘aﬂ'ed by the
gears of the qmll-ﬂ'e&r and a shafb driven by
the quill-gear, substantially as described.

CHARLES R. GABRIEL.

' Witnesses:
- F. A. GALLAGHER, Jr.,
IrRA L. FisH.
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