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UNITED STATES

PaTENT OFFICE.

JOIIN EDGAR

OF HYDEPARK, MASSACHUSETTS, ASSIGNOR-TO BECKER-

BRAINARD MILLING MACHINE COMPANY OF PORTLAND MAINE A

CORPORATION O WIAINE

'._CHAN-G E-FEED

MECHANIS M.

SPECIFICATION mrmmg part of Letters Patent No. 714,567, dated November 25 1902.
. e Applma,tlon filed Marchﬁ 19[)2 Serial No. 96,916, (No model) |

To -all whom it may concern:

~ Beit known that I, JOEN EDGAR, a subject

- of the King of the United Kingdom of Great

Britain and Ireland, residing at Hydepark,

in the county of Norfol]{ and State of Massa-

. chusetts, have invented certain new and use-

ful Improvements in Change-Feed Mechan-

o ~ism;-and I dohereby declsue the following to

" . be a full, clear, and exact deseription of the
. 10

mven‘mon such as will enable others skilled

~inthe art to whwh it a,ppel tains to make and

use the same.’ |
present invention relates to an im- |
| proved change-feed mechanism particularly

The

applicable to )y vertical and horizontal milling-

machines, but which is also adapted for use

~in other types of maehme tools and in other

20

- 2

relations.
More partmularly the pr esentinvention re-

la,teq to an improved change-feed mechanism

comprising two series of chauﬂ'eﬂspeed gears,

‘a shaft upon which the gears of one of said

series are mounted to rotate independently

of each other, and means for (,lutehmcr the

shaft to each of the gears.
The present 1nvent10n also relates to an

~ improved arrangement of the change-feed

‘mechanism.of a homzontal or vertical mlllmg-
machine with reference to the eolumn of the
machine.

‘Among the objects of the present mventmn

s to prowde a change-feed mechanism of the

type referred to which shall comprise 1m-

- proved means for clutching each of the series

- pendently of each other to the shaft upon

of gears which are mounted to rotate inde-

- which they are mounted.

-~ 'With these objects in view a fea,t are of my j
invention consistsin pI‘OVldlnﬂ‘ a change-feed
mechanism comprising two series ot chanwe-
speed gears and a shaft upon which the gears
of one of said series are mounted to rotate
‘independently of each other with clutch

mechanism comprlsmﬂ" clutch members mov-

able into operative relation to each of the
gears which are mounted to rotate independ-

- ently of each other and means for positively
" foreing said members outward to cluteh any

. 0ne oE sald oears to the shaft.
.50

By providing
outﬂfardly movable clutchlnﬂ' members and

is avoided.

means for positively operating the same the
‘clutch members can be moved into operative

relation to any one of the gears without con-
‘necting any of the gears to the shaft and can. -
55 -
By providing means for posmlvely S

thereafter be Opelated to clutech the gear to
the shaftt.

forcing the clutch members outward the gear
with which the clateh members have been o
brounght into operative relation can be firmly

and secure]y clutched to the shaff, and any
liability of the gear being d1semmected from
the shaft or of the clutc,h members being ac-

60

cidentally shifted from one gear to another = -

In the preferred form of my in-
vention the gears are eclutched to the shaft
by friection, as thereby the gears can be

clutehed to the shaft at any pmnt in therevo- )
lution of the gearson the shaft and a change -

in the clutchmg means from one gear to an-
. other can be made more quickly thau is the.

case where the clutching means comprises a

70

member or members which enter a keyway

or slot in the gears.  Broadly considered,

however, my invention is not limited to fric-
tional clutehmn' means, but comprises any
clutching means promded with members
which are positively forced outward to clutch
the gears to the shaft.

In carrying out this -

5

featnre of my invention the cluteh members-f N

may be mounted in any desired manner, S0

80

as to be movable into operative relation mth L

each of the gears.

tudinally of the shait.

Another feature of my uwent,lon conswta:
in providing a change- feed mechanism com-
prising two series of gears and a shaft upon
‘whichthegearsof one of said seriesare mount-

I prefer, however, to sup-
port the shaft upon Whlch the D'ears are
mounted in its bearings so as to be held from
longitudinal movement and to mount the
clutech members so as to be movable 101:101-'

ed to rotate independently of each other with =
a clutch mechanism comprising split rings

interposed between the gears and the shaft IR
95

members movable Into opelat1ve relation. to
each ring, and means for actuating said mem-

bers to expand a ring when bmuﬂ'ht into op-
"This _feature of my

erative relation theleto
invention is embodied in its preferred form

' in a construction in which the members are

100
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p_Ositivély actuated to expa,'nd a ring; but it

18 to be understood that considered in . its

-Io -

broadest aspects it may be embodied in con-
structions in which the members are other-

wise operated.

In the preferred construction, embodying

~either or both of the features of invention
above referred to, separator-rings are pro-

vided for preventing the clutch members from
being actuated when in a position to cause

two of the gears to be clutched to the shaft

simultaneously.

~ Other features of my invention consist in
. thedevices and combinations of devices here-

- 15

- lowing desecription.

’. 20

Inafter described and claimed, the advan-.

tages of which will be obvious from the fol-

- A preferred form of my invention is illus-

trated in the accompanying drawings, in

which— o |
Kigure 1 is a longitudinal sectional view of
a portion of a horizontal milling-machine pro-

~ vided with my improved change-feed mech-

RET

‘anism. Fig. 2'is a sectional plan view on the

line2 2 of Fig. 1. Fig. 3isa view in side ele-
vation of that portion of the milling-machine
llustrated in Fig. 1. Fig. 4 is a view in side
elevation of the shaft or sleeve upon which

- one of the series of change-speed gears is

30

mounted. Fig.5isan end view thereof. Fig.
61s a view in side elevation of the hollow rod

o upon which the clutch members are mounted.

Fig. 7 is an end view thereof. : Figs. 8 and 9
‘are views in side and end elevation of one of
the split rings, and Figs. 10 and 11 are simi-
~lar views of one of the separator-rings.

- Referring to the drawings, 1 indicates a

~ hollow column of a horizontal milling-ma-

.40

chine provided with a horizontal partition 2
and a vertical partition 8, connecting the par-

tition 2 and the upper wall of the column.

~ 4and 5 indicate two series of change-speed

- gears, the gears of series 4 being secured to

43

a shaft 6, journaled in bearings in the rear
wall of the column and in the partition 3, and
the gears of series 5 being mounted to rotate

loosely and independently upon a hollow shaft
~or sleeve 7, also mounted in bearings in the

- rear wall of the column and in the partition

50

3. To the rear end of the shaft 6 is secured a

- gear 3, meshing with a gear 9, driven from

~ the main driving-shaft of the machine. The

~ gears of series 4, which are secured to the

55

shaft 6, rotate therewith in unison, and the
gears of series 5 are driven therefrom. at dif-

. ferent speeds. To the rear end of the sleeve

7 a pinion 10 is secured, by means of which

~ the feed -shaft of the machine is driven

| ;.__60

~ through suitable gearing to be hereinafter

described. The gears of series 5 are connect-

~ed to the sleeve 7 to cause the sleeve and the
pinion 10, secured thereto, to rotate at differ-
~ entispeeds by means of the following mechan-
Ism: Mounted to slide longitudinally in the
sleeve 7 is a hollow rod 11, the inner end of
- which is slightly reduced in size and split into
three parts, as clearly shown in Figs. 6 and 7.

714,567

| Lach of these parts is provided with a projec-

tion 12, which extends intoa longitudinalslot

13, formed in the sleeve 7. These projections -

constitute clutech members, by means of which
anyone of the gears of series 5 can be clutched
to.thesleeve 7. The projections 12 are forced
outwardly through the slots in the sleeve 7 by
means of the cone-shaped or tapered portion
14 of arod 15, mounted to slide longitudinally
in the hollow rod 11. The outer end of the
rod 15 is screw-threaded and has a screw-
threaded engagement with the hub of a wheel

16, Journaled in a block 17, mounted upon

the outer end of the hollow rod 11. The rod

70

75

30

15 and the hollow rod 11 are'thus connected

together, so that by moving the hollow rod 11
the clutch members 12 can be brought into
operative relation with any one of the gears,
and thereafter the rod 15 can be moved with
relation to the hollow rod 11 by rotating the
wheel 16 and the tapered portion 14 of the
rod caused to force the clutch members 12
outward through the slots in the sleeve 7. A
split ring 18 (shown separately in Figs. 8 and

sleeve 7, so that the clutch members 12 when
forced outwardly
expand the ring to cause it to press against
the inner surface of the hub of the gear in-
stead of engaging the inner surface of the hub
of the gear directly. Preferably the split
rings 18 are free to rotate upon the sleeve 7,
as 1llustrated in the drawings, so that the
clutch members 12 when forced outwardly

contact with the ring and

Qo0

9) 18 interposed between each gear and the

95

ICO

clutch one of the rings to the shaft and ex-

pand the ring against the inner surface of
the hub of the gear. In order to prevent the
clutch members from being forced outwardly
when in a position to cause the sleeve.7 to
cluteh two of the gears simultaneously, sepa-
rator-rings 19, one of which is shown sepa-
rately in Figs. 10 and 11, are interposed be-
tween the split rings. - - '
By means of the construction above de-
scribed it will be seen that the clutch mem-

105

EIO

bers 12 can, be moved longitudinally of the

sleeve 7 into operative relation with any one
of the gears of the series 5 and that during
such movement none of the gears will be con-

I15

nected to the sleeve 7 and that thereafter the -

clutch members can be positively forced out-
wardly to clutch the gear to the sleeve. It
willalso beseen that the gears can be clutched
to the sleeve 7at any point in their revolution,
as the gears are clutched to the sleeve by the
friction between the gears and the split rings
13 and between the split rings 18 and the
clutch members 12. The clutch members can
therefore be easily and quickly shifted into
a position to clutch any one of the gears to
the sleeve and then forced outwardly, and

these operations may be performed while the

gears are rotating and without disconnecting

any portion of the feed mechanism or of the
The -

gearing for imparting motion thereto.
tapered portion 14 of the rod 15 locks the
clutech membersin theiroutward position, and

120
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© shaft35 theshaft 32 and the feed-shaft 28 are

driven through a.train of gears ecomprising
the gear 31, pinion 33, gear 34, pinion 36, and

clutched to the shaft fmm being disconnect-

... ed therefrom or the clutch members from be-

ing moved longitudinally of the shaft until
the rod 15 is moved to cause the tapered por-

tlou 14 to release the clutch members.

In the construction shown in the drawings

the inner end of the sleeve 7 is redaced in

- | size-and is provided with a bearing-sleeve 20,

secured thereto by means of smtable bOlE’sWS, |

.~ which screws
- which closes the inner end of thesleeve.

g o ::.:'Io.'

s also secure a headed pm 21,

~ gleeve 7 is held from longltudmal movement

in its bearings by means of the pinion 10 and

by means of a collar 22, surrounding and se-

o cured to the head of the pin 21.

As a means for moving the hollow rod 11

' e lonﬁltudmally to bring the clutch members

12 into operative relation with the several
20 5af

- 2 rock-shaft 24, is provided.

gears of series 5 a forked lever 23, secured to
-"_I‘hisfforl{ed le-

~ ver is provided with suitable slots 25, with

- which pins 26, projecting from the block 17

o oon the end of the hollow rod 11, engage.
I 1
e the base- plate of the casing 27, which ineloses

The
rock-shaft 24 is journaled in pr OJeetwns from

" the pinion 10 and the gears for transmitting

| ':_-5 30

. the motion of the pinion to the telebeopmir
| feed-shaft 28.

cured to the rock-shaft 24, the upper end of
- whieh extends into proximity to a segmental

A hand-lever 29 is also se-

1ndlcat1ng-pla,te 30, secured to or for med on

' T,he casing 27,

"The mechamsm for LI‘&HSUHBEIHG‘ I:he move-

35 '_ment of the pinion 10 to the feed shaft 28,

which mechanism, however, forms no part of

| ‘the present. 1nvent1on is illustrated in Fig. 2,
. Referring to this ﬁﬂ'me, 31 indicates a gear

. " ion meshes with a gear 37, secured fo the shaft |
. 32, This constructlon is such that when the
. 50

. nected to the shaft 32 and the pinion 36 is
- disconnected from the shaft 35 the shaft 32

cured to a bhaft 35.

SRR TR secured to a sleeve mounted to rotate loosely

upon a shaft 32, connected, by means of a uni-

-versal joint, to the foed-shaft 28. This gear
is rotated from the pinion 10 by means of Suit-
‘able gears.
whmh the gear 31 is secured 18 provided with

(Not shown.) The sleeve to

a pinion 83, which meshes with a gear 34, se-
~Upon this shaft a pin-
ion 36 is mounted to rotate loosely, which pin-

sleeve to which the gear 31 is secured is con-

s - and the feed-shaft 28 are driven directly by
~.the gear 31, and when the sleeve to which the

50

gear 31 1s. secured is disconnected from the
shafb 32 and the pinion 36 is connected to the

gear 37. For eonnectmﬂ' the sleeve to Wthh
the gear 31 is secured a,nd the pinion 36 to

the shafts 32 and 35 , respectively, and for dis-
- eonnecting them thmefrom clutech members
38 and 39 are splined upon the shafts 32 and
35, and a lever 40, pwoted to the casing 27
and provided with pins engaging grooves in

914,567

The |

thereby prevents the oeAr whmh has been | means of which the clutch members can be
moved into engagement with cobperating

clutch members formed on thesleeve to which
the gear 31 is seeured and upon the hub of

=

70_.

pinion 36, the arrangement being such that

a movemenb of the Jever in one direction
cluteches the sleeve to which the gear 31 is se-
cured to the shaft 32 and disconnects the pin-

ion 36 from the shaft 35, and a movement of
the lever in the opposite direction disconnects
i the sleeve to which the gear 31 is secured

from the shaft 32 and eonueﬁts the pinion 56
to the shaft 35. |
Tt will be seen that the two series of gears

4'and 5 are located within the hollow column

of the machine and areinclosed and protected
by the walls of the column. The series of

‘gears are thus protected from dust and dirt,

and at the same time the machine is mndered
more compact and of more attractive appear-
ance than machines in which the change-feed
mechanism is placed outside of the column
of the machine. |

‘Having thus deseribed my invention, I
claim as new and desire to secure by Lettels
Patent of the United States—

1. A change-feed mechanism, having, in

combination,twoseries of chan ﬂe—spe@d Cears,”
a shaft upon which the gears of one of said .

series are mounted, means for clutehing each
of said gears to sald shaft comprising elutch

75

30 _.

90

95

members movable into operative relation to .

| each of the gears, and means for positively
forcing said members oubward substantmlly

aS desel ibed.

A change-feed mechanism, havmg, in
combm ation,twoseriesof change- 5preed Tears,
a shaft upon which the gears of one of said
series are mounted, a rod mounted to slide
longitudinally of said shaft provided with
clutch members, and means for positively
forcing said clutch members outward sub-
s‘nanﬂally as described.

3. A change-feed mechanism, having, in
combination, two series of ch&nn*e-speed oears,
a shaft upon which the gears of one of said
series are mounted, a spht ring interposed be-
tween each gear and the shaff, ring-expand-
ing members movable into operative relation

I1CO

105

110

115

to each ring, and means for actuating said

members to expand aring when brouwht into
operative relation theleto, substantmliy as
described.

120

4. A change-feed mechanism, havmg, in .

combination, twoseries of change- speed oears,
a shaft upon which the gears of one of said

series are mounted, a, spllt. ring interposed be-

tween each gear and the shaft, separator-

125

rings 1nterposed between the spht rings,ring-.

expaudmﬂ' members movable info opmatwe
relation to each split ring, and means for ac-

tuating sald members to expand a split ring

when b1 ought into operative relation thereto,

substantially as described.

130

5. A change-feed mechanism, havmg, in

combination,twoseries of chan tre-speed oears,

- - : ~ the clutch members 38 and 39, 18 provided, by | a shaft upon which the gears of one of said '




4

series are mounted, a split ring interposed be-

~tween each gear and the shaft, separator-

- rings interposed between the split rings, and

means mounted on the shaft to expand each

split ring, substantially as deseribed.
- 6. A change-feed mechanism, having, in
combination,two series of change-speed gears,

~ a shaft upon which the gears of one of said

- I0

I5

20

as described.

25.

30

35

- of one of said series are mounted, split rings |

Series are mounted, a split ring interposed be-.

tween each gear and the shaft, and means

‘mounted on the shaft to clutch each ring to

theshaftand toexpand the ring, substantially
as deseribed. ' ' |
7. A change-feed mechanism, having, in
combination,twoseries of change-speed gears,
a slotted rotatable sleeve upon which the gears
of one of said seriesare mounted, a rod mount-
ed to slide longitudinally in said sleeve pro-
vided with projections extending into the slots
in the sleeve, and means mounted on the rod
to positively force said projections outward
through the slots in the sleeve, substantially

8. A change-feed mechanism, having, in
combination,twoseries of change-speed gears,

‘aslotted rotatablesleeve upon which the gears

of one of said series are mounted, split rings
interposed between the gears and the sleeve,
a hollow rod moanted to slide longitudinally
1n said sleeve provided with projections ex-
tending into the slots in the sleeve, and means
mounted on the hollow rod to force said pro-

Jections outward through the slots in the |

sleeve, substantially as described. .
9. A change-feed mechanism, having, in

combination,twoseries of change-speed gears,

aslotted rotatablesleeve upon which the gears

| separator-rings interposed between the split

extending into the slots of the sleeve, a rod

- 714,567

interposed between the gears and the sleeve,
40
rings, a hollow rod mounted to slide longitu- -

dinally in said sleeve provided with projec-

tions extending into the slots in the sleeve,
and means mounted on the hollow rod to foree
sald projections outward through the slots in
the sleeve, substantially as deseribed.

10. A change-feed mechanism, having, in
combination,twoseries of change-speed gears,
a slotted rotatablesleeve upon which the gears
ot one of said series are mounted, a hollow rod 5o

45

mounted to slide longitudinally in said sleeve

having a split end provided with projections
extending into the slots in the sleeve, and a
rod mounted to slide in said hollow rod- pro-
vided with a tapered portion to expand the

55
split end of the hollow rod, substantially as

~desecribed. |

11. A change-feed mechanism, having, in
combination,twoseries of change-speed gears, -
aslotted rotatablesleeve upon which the gears 6¢
of one of said series are mounted, a hollow rod
mounted toslide longitudinally in said sleeve
having a split end provided with projections

mounted to slide in said hollow rod provided
with a tapered portion to expand the split end
of the hollow rod and a nut having a screw-
threaded engagement with said rod mounted

‘upon the hollow rod, substantially as de-

seribed. | -
In testimony whereof I affix my signature
in presence of two witnesses.
| JOHN EDGAR.
Witnesses: | |
- - L. E. HARPER,
A. L. LovejoY.
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