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To all whom it 3 may concewu

Be it known that I, HERBERT L. FLATHER '
-of Nashua, in the county of Hillsboro and_

State of New Hampshire, have invented cor-

tain newand useful Improvements in Change- .

- Speed Gearmg for Lathes, &c.,-of whleh the

"~ _'machines, and other machines
R

_— ol following is a speclﬁeetmn

T'his invention relates to iathee, m1111110'-

~ on the lower part of a frame which supports

3

~. . 1ng my improvements.

at its upper end the live-spindle or shaft;

and between said power-shefb and eplndle the

| _'ehenge-speed ﬂ'earlng 18 extended in the form
- . of an upright connection.
~ vibrations, which are progagated principally.
25 from the driving-shaft in a mechanism of
. this kind, are resisted by the proximity of
. said sheft to the floor instead of being trans-
~ _ mitted and multlplled through the la,rﬂ'e mass. |
-~ of the change-gearing and exertmﬂ' a detri-
‘mental Vlbratory effect on the lwe -spindle,
~ which would be experienced were the devices .

-~ which I employ concentrated in the Vlemlty}
SR 'of the spindle. : |

By this means the

- Of the eeeompa,nymﬂ* dramuﬂ's Flgure 1
represents a side elevatlon of a lethe embody-
Fig. 2 represents a

. vertical section of one end of the lathe, show-

o ing the eha,nge-e;)eed gearing.

- Fig. 3 repre-

' sents an enlarged section . of . the vertical

-~ represents a fragment of Fig. 3, showing bhe-

j- elldm;:: key in a different pesmen
- represents a section on the line 5 5 of Fig. 3.
~Fig. 6 represents a side elevation, pa.rbly
broken away, showing the epphcatlon of my
‘invention to a mllhnﬂ'-meehme
“. resentsa detell sectlonal view sho wmﬂ' a, shef t
'f..--a.nd pulley drwe L

:f': seme perts in all the ﬁguree

driven shaft with the TOATS thereon Fig. 4

F1g

Fig, 7 rep-

In the drawings, 10 represents the bed of

3 labhe ha,vmﬂ' lefrs or stenderds 1112, where-

-one wall of the leg 1.3
| shaft 22 and the ehafb 35 have bea,ruws Ina
fixed :-bracket 37, secured to the welle of the
The upper splined c¢lutch member 27
-hes a circumferentially-grooved hub 38, en-
gaged by an arm 39 on-a roek shaft 40, suit-

ably supported in bearings on the Walle of
-the leg-12.

leg 12.-

_of gears.

151s the rotary power- drwen

teeth-of a bevel-gear 16, fixed.to the upper end

Said shaft has a bearing

downwardly not quite half the height of the

conneetmns consisting of pins 25 and slots

20 in the shaft two clutch-cones 27 28, con-
nected to move together by means of the pins

25 and a rod 29 shdmg 1n & bore of the shaft
“The cones 27 28 alternately engage with

"cemplemental conical clutch members 30 31,
ixed to two bevel-gears 32 33, meshing w1th"_

¥:! bevel -pinion 34 on a hor izontal power-sheft
8D,

T'his shaft, as shown in Fig. 2, 1s that of
an electric motor 30, set into an aperbme in
The lower end of the

by the lathe is supported -on the floor or base,
| the-standard 12 at the live-spindle-end, or

left-end as viewed in Figs. 1 and 2, bemﬂ*
{ hollow in form and eontemmﬂ‘ the ehenﬂe- -
-Speed-gearing.
5'8p1ndle meuuted in bearings 14 14 horizon-
{ tally at one end of the la,the bed and having
ixed to it a bevel-gear 15, meshing with the
employmg &-|
| ]we-spmdle or shaft which supports the work
or & tool and which it is desired to drwe at |
‘a plurality of different speeds.
The object of the invention is to prowde a--
form and arrangement of speed - changing
- 15 mechanism in whmh vibration is reduced and
.Space economized. To the end of aeeompllsh- --
. ing these results the driving-shaft by which -
~ . power is applied to the machine is located

55

60

-0f a shaft 17, whlch T may term the ‘“verti-
-cal” driven shaft.
|18 in'the floor 19 of the head-casting and an-
“other bearing 20 in the roof 21 of the leg 12.
Back of the Sha,ft 17 is a vertical driving-
shaft 22, parallel to the shaft 17 and like-
‘wise hevmﬂr bearings 23 24 in the webs 19 21.
‘The lower end of the shaft 17 is extended

70

leg -12, and the shaft 22 is extended down-
.._Wa,rdly substantially to the bottom of said leg.
Said shaft 22 has connected to it by Splme

75

9o

“Also secured to said rock-shaft

1s a long npwardly-projecting arm 41, having

a homzental hand rail or rod 42 pwoted to lts

upper end, whereby the machinist may work
| the reversing mechanism from any pomtmn'
‘along the lethe

T'o the upper end of the.ver tleal drwmg-
shaft 22 are keyed a number (five in this in-
stance) of spur-gears 43 43 of different diam-

| eters, forming a cone of. gears and each one

in constant mesh with ‘an opposite gear 44,

| .loosely mounted on the vertical driven ehaft

17, said gears44 forming a complemental cone
Where the gears 44 surround the
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shaft 17, ‘the latter is orooved, as at 45, and | cones of gears 43 44 are loeated within the
vertical limits of the lathe-bed 10, thus giving
the shafts 17 22 a natural bearmg_on both 7o

said n'loove contains a shdmg key 46, ha,vmﬂ'

a long stem 47, whereby 1t 18 pwomlly seeured

at48toa circum erentially-grooved sleeve 49,
mounted to slide on shaft 17. Sleeve 49 is
engaged by an arm 50 on a rock-ghaft o1,
mounted in bearings in the walls of the leg
12, and oscillated by an armm 52, fixed to said
shaft outside of the leg, said arm having a
handle at its upper end and adapted to be
fixed in five different positions corresponding
to the five changes of speed by means of a
latch 53 engaging a segment of holes 54 1n the
wall of the leg 12. Each of the gears 44 18
formed with a longitudinal keyway or groove
09, adapted to be entel ed by the key 46, which

5 latter is yieldingly pressed into p081t.1011 to

engage the keyways by springs 56 56, housed

- in sockets 57 57 in the key and adapted to

.20

. other.

25

slide along the bottom of the groove 45 when

the key is moved from one position to an-

As indicated, the corners 58 58 of the
key 46 are rounded or beveled, and the gears
44 are separated by washers 59 29, the edﬁ‘es
of whoseaperturesarecomplem eutally round—
ed or beveled, thereby allowing the key to be

- withdrawn from engagement with gear 44 by

3o

alongitudinal movementimparted to the key.
¥From an inspection of Fig. 4 it will be evident
that the key 46 cannot become engaged with
any gear until it has become fully discon-

- nected from the gear with which it was pre-

viously engaged.

- swinging the controlling-arm 52 the key 46

35

40

- revolve in opposite directions, and the direc-.

o
53

60

- upon the bed 10.

may be engaged with any one of the gears 44,

‘thereby causing that gear to rotate the shaft

17, and thus five changes of speed can be
given to the live-spindle 13.

detrimental shock to the machine, the results
being much superior to and more satisfactory
than those afforded by the use of a shifting
belt and cone- pulleys. “The bevel-gears 32 33

tion of rotation of the spindle 13 is deter-
mined by the clutch 30 or 31 which is in op-
eration.

Among the advantages of my invention are
that it secures changes of speed for the live-
spindle 13 by positive gearing without the
employment of acounter-shafvorother mech-
anism outside of the lathe. A natural sup-
port, such as the hollow box-leg 12 of the
lathe, 1s utilized to inclose a part of the driv-
ing mechanism, and the latter does not inter-
fere with other operating parts of the lathe
or require a redesigning and arrangement of
these parts to accommodate the change-speed
mechanism. The lathe is driven from the
base of the leg 12. This alone is a great ad-
vantage, as it removes obstructing belting
and shafting from above the lathe and allows
the lathe to be driven by an independent mo-
tor, such as an electric motor 36, without
producing the objectionable vibration which
18 noticed when a driving-motor is mounted
It will be noted that two

.,

It is apparent that by |

The changes
~can be made with great rapidity without any

sides of the gear-cones in the webs 19 21 of

the head 60 and leg 12, respectively.

In Fig. 6 my invention is shown as apphed
to a milling-machine, which is virtually a
short type of lathe. The supportin g-standard
or hollow frame 61 of this machine is utilized
as an inclosure and support for the vertical
shafts and change-speed gearing in a manner
similar to the employment of the lathe-bed
and box-leg of the lathe previously deseribed.
The moving parts in this machine are con-

5

8¢

structed substantially as before described

and are designated by similar refer ence char-
acters.

I do not claim the speed-changing mechan-
Ism herein described as new by 1t°self nor do
I wholly restriet myself to the form of cha,nge-
speed mechanism disclosed, as other types or
modifications of this type may be employed.

In either form of my invention disclosed
the shaft 35 may be provided with a belt-
pulley 62 for driving it instead of the motor 36.

The shatt 35 may also project in a different

direction from that shown, if desired.

I claim—

1. In a machine of the character specified,
the combination of a frame, a work or tool

supporting spindle journaled at the upper
portion of said frame, a shaft whereby power

is communicated to the machine journaled

at the base of said frame, and nupright power-

transmitting devices connecting said shaft

and splndle and including %peed changing

mechanism,

2. In a machine of the character specified,
the combination of a frame, a work or tool
supportmﬂ' spindle Jomnaled at the upper
portion of said frame, a prime motor sup-
ported at the base of the frame, and upright

power-transmitting devices conneetmﬂ' sald

motorand spindleandincluding speed chan g-
ing mechanism.
3 In a machine of the eharacter specified,

‘the combination of a hollowframe or support,

a work or tool supporting spindle journaled
at the upper portion of said frame, a shaft
whereby power 18 communicated to the ma-

chine journaled at the base of said frame, and

upright power-transmitting devices inclosed
in said frame and connecting said shaft and
spindle, sald devices 1nclud1nﬂ' speed-chang-
Ing mechanism.

4. In a machine of the character specified,
the combination of a frame, a work or tool
supporting spindle journaled at the upper
portion of said frame, a shaft whereby power

is communicated to the machine journaled

at the base of said frame, upright power-
transmitting devices connecting said shaft
and spindle and including speed -changing
mechanism, and a reversing mechanism lo-
cated at the junction of the shaft Wlth the
power-transmlttmn' devices.

. In a machme of the character speelﬁed

9o .
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t_he c()mbinatidn of a'fr'ame,' a work or tool | wardly to effect connection of said upright 1o

S ~supporting spindle Journaled at the upper ‘shafts through said conical members in dif-
- portion of said frame, a shaft whereby power | ferent planes. - . ' |
. 18 communicated to the machine journaled In testimony whereof I have aflixed my sig-

ii ~ shafts geared to sa;id_"shaft and spindle re- -
. . speectively, inversely-related conical speed-| Witnesses:

-at the base of said frame, parallel upright i nature in presence of two witnesses.
HERBERT L. FLATHER.

changing members on said upright shafts, GEO. W. BOUTELLE,

1

o and means movable upwardly and down-| CLARENCE P. BODWELL.
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