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No. 780, 642.

UNITED STATES

Pa.tented J enuary 24 1905,

PATENT OFFICE.

! . : '

WILLIAM W. EARL, OF WORCESTER, MASSACHUSEITS.

SPEED-CHANGING MECHANISM.

. SPECIFICATION forming part of Letters Patent No. 780,642, da,ted January 24, 1905.
‘ A"pplieetin'n filed October 17, 1904. ISer'ia,l No. 228,678, |

fo all whomy it may concern:

‘Beitknownthatl, Wirriam W. EAR1L, eeltl-
zen of the United Stetes residing at Worees-
ter, 1n the county of Woreeeter and Common-
wea,lth of Massachusetts, have invented a new

~and useful Improvement in Speed-Changing
~ Mechanism, of which the followingisa speelﬁ-
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cation aceompe,med by dI&WlI]D’S formmcr ;)
part of the same, in whlch_

- Kigure 1 1s a top view of a speed- (,hancrmw
mechemsm embodvmﬂ' my lnvention. Fi 1Q. 9
is a sectional view on line 2 2, Fig. 1. FIU‘ 3

~1s a side elevation shown in sectional View on
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- one of the tight pulleys 4 or 7. Attached to |

drawings.

line 3 3, Fig. 1. TFig. 4 is a side elevation of
that portien eomprising the locking mechan-
ism, and Fig. 5 1s a detached view of one of
the locking-pins and its actuated lever.

My present invention relates to a speed-

changing mechanism especially designed to be

employed with the reciprocating table of a

metal-planing machine, whereby the speed of

the table on its cutting stroke may be varied
at will, while the Speed of the table on its re-
turn stroke remains constant; but my im-
proved speed-changing device is likewise ap-
plicable to other clesses of machine-tools.
Referring to the accompanying drawings, 1

denotes a portion of the bed of a metal-plan-

Ing machine; 2, the maindriving-shaft, carry-
Ing a pinion 3, adapted to engage a raek upon

the under side of the planer- table in the usual

and well-known manner in machines of this
class, but not shown in the accompanying

belt-pulley 5, and turning loosely on the shaft
1s a sleeve 6, to which ] is attached a tight belt-
pulley 7, prowded with a hub 8, which i iS pro-
vided with long gear-teeth, forming a pinion

9. The mechanism may be drlven by the

usual belt connection with a convenient driv-

- ing-shaft and having the usual shifting mech-

anism by which the driven belt may be shifted
at will from the loose belt-pulley 5 to either

the side of the planer-bed 1 is a bracket 10,

-provided Wlth bearings 11 11 for rotetmo

‘spindle 12, to which is keyed a cone-gear 13

The outer end of the main shaft
- 21s prowded with a twht belt-pulley 4, a loose

having steps «, b, ¢, and d,
pinion 14, having a hub 15, upon which turns
loosely a gear- plete 16, promded with four

| latemllv-m ojecting hubs of varying lengths,

one of which is shown at 17, Fig. 1. 1In the

ends of the hubs are studs 18, on which turn:
1ntermediate pinions 19, 20, 21 and 22, said
-intermediate pinions bemO* of different dmme- -

ters. and having their axes at different dis-
tances from the center of the gear-plate 16, so
that they will intermesh with the steps of the
cone-gear 13, intermediate pinion 19 mesh-
Ing with the step a, pinion 20 with the step .

pinion 21 with the step ¢, and pinion 22 with

the step <. By rotating the gear-plate 16

| either one of the intermediate pinions 19, 20,
Similar reference letters and figures refer
.to similar perts in the different views.

21, and 22 may be brought at will into mesh
Wlth the dI‘lVlI‘lU'-plnl()Il 9, so that the rotary
motion of the pinion 9 will be imparted to the
spindle 12. The speed of the spindle 12 will

be varied reletlvely to the speed of the driv-

* N 5'50
and also a
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ing-pinion 9 as the different intermediate pin-

1ons 19, 20, 21, and 22 are brought into mesh
with the drivin g-pinion 9 in proportion to the

difference in diameter between the different

steps a, 0, ¢, and d of the cone-gear 18, and
the rotation of the spindle 12 will be 1mpa,rted
to the main shaft 2 by means of the pinion 14,
which engages a gear 14*, splined to the main
shaft 2. The gear-plate 16 1s held from rota-

tron whenever any one of the intermediate pin-

1ons 19, 20, 21, and 22 are brought into en-
gagement Wlth the dr1v1n0'-p1n10r1 9 by means
of 1061{1D0‘-p1DS 23 and- 24, sliding in sockets

1n the bracket 10 and carrying redlelly -pro-

jecting studs 25 26, which are engaged by

forked levers 27 end 28, attached toa rockmcr
shaft 29.
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The. rockincr shatft 29 is 1nelosed by a tor- .

sional spring 30, whose tension is applied to
rock the shaft 29 to move the locking-pins 23
and 24 into holes 31 in the gear-plate 16. The
end 32 of the rocking shaft 29 is adapted to

recelve a wrench, by ‘which the rocking shaft

may be turned eﬁ*mnst the tension of the Spring
30 to withdraw the lockin g-pins from the gear-

go
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plate 16 and allow the latter to be rotated by

a pinion 33, attached to a stud 84 and having




2

its outer end 35 adapted to receive a wrench,
by which the gear 33 may be turned. When

- power 1s applied to the tight belt-pulley 4, the
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main shaft 2 and pinion 8 will be rotated at a
constant speed, which may be employed to ef-
fect the return stroke of the planer-table:

but when the belt is shifted from the tight

pulley 4 across the loose pulley 5 to the tight
pulley 7 the power will then be applied to the
main shaft 2 through the driving-pinion 9.
cone-gear 13, pinion 14, and gear 14*, the speed
of the maln shaft then being determined by
the relative diameter of the step of the cone-

gear 13 which 1s at the time engaged with the

driving-pinion 9 through one of the interme-
diate pinions 19, 20, 21, and 22.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. Inaspeed-changingmechanism, the com-
bination with a supporting-frame and a main
shaft, of means for rotating said shaft at a
constant speed, asleeve turning loosely on said
shaft, means for rotating said sleeve at a con-
stant speed, a pinion carried by said sleeve, a
gear carried by said main shaft, and interme-
diate connecting - gears changeable at will,
whereby the speed of said main shaft is varied
relatively to the speed of said sleeve.

2. Inaspeed-changing mechanism, the com-
bination with a main shaft, of a sleeve turn-
ing loosely on said shaft, means for rotating
sald sleeve, a driving-pinton carried by said
sleeve, a driven gear carried by said shatt and
speed-changing gears between sald driving-
pinion and said driven gear, and comprising
a cone-gear operatively connected with said
driven gear, a series of intermediate pinions
of varying diameters, and means for bringing
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any one of said intermediate pinionsinto mesh
with said driving-pinion and said cone-gear.
3. A speed-changing mechanism, compris-
ing acone-gear,a driving-pinion and a series of
intermediate pinions capable of being brought
into mesh with said pinion and cone-gear, :
gear-plate, means for rotating said gear-plate,
locking-pins tor holding the gear-plate 1n any
desired position, and means for withdrawing
sald locking-pins to release said gear-plate.
4. Inaspeed-changing mechanism, the com-
bination with a main shaft, a pulley for driv-
Ing the shaft, a sleeve rotating loosely on said
shaft, a pulley for driving said sleeve, a driv-
ing-pinion on said sleeve, a driven gear on
sald shaft, a cone-gear, intermediate pinions
engaging said cone-gear, means for bringing
any one of sald intermediate pinions into mesh
with said driving-pinion at will, a pimion op-
eratively connected with said cone-gear and
engaging the driven gear on said main shaft,
whereby said main shaft may be driven either
at a constant speed by one of said pulleys or
at a varied speed by the other of said pulleys.
5. A speed-changing mechanism, compris-
ing a rotating gear-plate, a series of interme-
dlate pinions carried thereby, capable of be-
ing brought into action by the rotation of said
gear-plate, locking-pins slidable 1n soclkets, «a
rocking shatt, arms carried by said rocking
shaft to engage said locking-pins, aspring ap-
plied to sald rocking shaft to carry said lock-
1Ing-pinsinto engagement with said gear-plate.
Dated this 10th day of October, 1904.
WILLIAM W. LARL.

Witnesses:
Pexerore COMBLERBACIH,
Rurus B. FowLer.
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