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UNITED STATES

PATENT OFFICE.

GEORGE A. ENSIGN, OF DEFIANCE, OHIO, ASSIGNOR TO THE DEFIANCE
MACHINE WORKS, OF DEFIANCE, OHIO, A CORPORATION OF OMIO.

SPEED-CHANGING MECHANISM.

- SPECIFICATION forming part of Letters Patent No. 685,587, dated October 29, 1901. ' .
Original application filed April 9, 1901, Serial No. b5, 022, Divided and this application filed J uly 30, 1901, Serial

NU 701271

(No model,)

Lo all whom it may concerrs:

Be it known that I, GEORGE A. ENSIGN, a

citizen of the United States, and a resulent of :

Defiance, in the county of Defiance and State
of Ohio, have invented a new and Improved
Speed-Changing Mechanism, of which the fol-
lowing is a full clear, and exact description,

this being a division of the application for
Letters Patent of the United States for an

axle-shaping machine, Serial No. 55,022, filed

by me April 9, 1901.

The object of the invention is to pr0V1de a

hew and improved speed-changing mechan-

1sm which is simple and durable 1n construe-

tion, very effective in operation,and arranged
to automatlcally change the speed of a car-
riage or other movable part of the machine
while traveling in one direction and to stop
the carriage or movable part whenever it
reaches the end of its stroke.

The invention consists of novel features

~ and parts and combinations of the same, as

25

will be fully described hereinafter and then
pointed out in the claims.

A practical embodiment of theinvention is
represented in the accompanying drawings,
forming a part of this specification, in whlch

| mmﬂar cha,ractels of reference indicate cor-

30

35

40

responding parts in all the views.

Figure 1 is a plan view of the improvement

as applied to an axle-shaping machine such
as shown in the application above referred
to. Fig. 21is atransverse section of the same
on the l1ne 221n Fig.1. Fig. 3isan enlarged

transverse section of the improvement, and-

Fig. 4 is a similar view of the same with parts
in a different position.

The speed -changing mechambm may be ap-
plied to various machines.
in the drawings,it is shown applied to an axle-
shapmg ma,ﬂhlne having a bed A, on which
is mounted to remproeate a ca,rmaﬂ'e @, auto-
matically fed forward by a sulba,ble feed mech-

anism, of which the feed-secrew H is shown,
the carrmﬂ*e being quickly returned by hand.

" The carriage supports a revoluble earrier I

for a. cutter-bar K, provided at its free end
with a cutter D for cutting and shaping the
rough end of a wooden axle. The feed mech

'N

As represented

l.anism for the eanler F and the caumwe G 1S
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driven from the main shaft K, (see Flgs 1

and 2,) journaled in suitable bearmﬂs car-
ried on a bracket A4, attached to the rear of
the bed A, and on smd shaft K are mounted

to turn Ioosely pulleys K' K? of which the
t pulley K’ is connected by a belt K3 with a

large pulley on a counter-shaft, (notshown,)
and the other pulley K?is connected by a belt
K*with asmall pulley on said counter-shaft,so
that when the latter is rotated the pulley K’
is rotated at a higher rate of speed than the
pulley K. The pulleys K' K*? are adapted to
be engaged by friction-clutches K5 K¢, con-
nected with each other and mounted to slide
on and to turn with the shaft K, a shifting le-

55

o

ver K’engaging the hub K?®, common to sald :

clutches K5 K‘* to move- elbher of the latter

into frictional engagoement with the corre-

sponding pulley K’ or K? and thereby rotate

| theshaft K at a high rate of speed during the

time the cutter D cuts one portion of the axle

C or to rotate the shaft K at a low rate of

speed during the time the cutter D cuts an-

other portion of the axle. When the lever K7
is in a eentral position, as shown in Fig. 2,

then both clutches K? Kfare out of frletlonal |

engagement with their pulleys K' K2 and
the shaft K is now at a standstill.

75

On theshaft K issecured a bevel gear-wheel -

cured on the lower end of a Vertlcally-dls

L, in mesh with a bevel gear-wheel L/, se- 8o

posed shaft L7, journaled in suitable bear- -

ings carried by the bracket A% On the upper

end of the shaft T2 is secured a bevel-pinion

L3,in mesh with a bevel gear-wheel L4, fastened

on the forward end of a shaft I3, extendmﬂf- .

longitudinally and mounted to furn in smt— |
able bearings carried by the bed A. This
shaft L° is geared to the carrier F and to the -

feed-screw il by gearing (not shown) to ro-
tate the carrier and the feed-screw for the
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latter to automatically feed the carriage G

forward. :
- In order to actuate the shifting lever K"’ for

starting the machine by the operator and in
order to automatlcally shift the double clutch

95_.

K3 K from the carriage G to run the machine )

| at a low rate qf spee_d_ at the tlme_jhe cntten |
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D has finished one portion of the axle and | inté engagement with the pulley K*to rotate

has started on the other portion, the follow-
ing arrangement is made: The shifting lever
K7 is pivotally connected with the rear end
of a rod R, extending transversely through
suitable openings in the bed A to connect at
the forward end with a block R’, mounted to
slide transversely in suitable guideways
formed in a bracket A° secured to the front
of the bed A. This block R'is pivotally con-
nected with a treadle R*, fulerumed on the
bracket A° and adapted to be pressed by the
operator to slide the block R’ into a forward
position against the tension of a spring RS
secured at its forward end on a rod R4, ad-
justably held in the block R’. The rear end

- of the spring R? is secured to a second block
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RS, likewise mounted to slide in the guideway

of the bracket A®in the rear of the block R,

and this block R’ is provided with a longitu-
dinal pin RS extending through elongated
slots in the sides of the guideway of the
bracket Af as is plainly shown in Fig. 2, and
the outer ends of said pin R’ are adapted to
be engaged by arms S, secured on a shaft S,
mounted to turn'in suitable bearings carried
on the gunideway of the bracket A®. A treadle
S?is secured on this shaft S’ and is under the
control of the operator, and said treadle is
formed with an extension S3, adapted {o rest
on a rubber block S% carried by the bracket
Af and serving to limit the upward-swinging
motion of the treadle S* The tops of the
blocks R’ R are formed with shoulders R" R?,
respectively adapted to be engaged by dogs
T T, loosely fulerumed on the shaft S', so
that when the operator presses the treadles
R? and S* and causes the blocks R’ and RS to

slide in opposite directions then the dogs T |

T" drop and by their free ends engage the
shoulders R? R® to loeck the blocks R’ R® in
position against the tension of the spring R?,
as is plainly indicated in Fig. 3. The dogsT
T’ are pivotally connected by upwardly-ex-
tending links T% T% with arms T% T, secured
on longitudinally - extending shafts U U/,
mounted to turn in suitable bearings car-
ried by brackets A7, attached to the bed A.
On the shafts U U’ are adjustably held up-
wardly-extending arms U® U3, carrying at
their upper ends friction-rollers U*U?, adapt-
ed to be engaged by a pin U¢, depending from
a bracket U", secured to the front of the car-
riage . Now when the carriage G moves
forward the depending pin U® first comes in
contact with the friction-roller U* and im-
parts an outward-swinging motion to the arm
U? to rock the shaft U, and thereby give an
upward -swinging motion to the arm T* to
cause the link T~ to swing the dog T upward
out of engagement with the shoulder R?, and
thereby release the block R', which is now
pulled inward by the action of the spring RE.

The inward movement of the block R’ causes

the rod R to imparta swinging motion to the
shifting lever K’ to move the double clutch

the shaft K at a low rate of speed. The arm
U? is so adjusted on the shaft U that the
above-described movement takes place at the
time that the cutter D has finished one end
of the axle and starts on the other portion of
the axle. When the oblong portion of the
axle has been finished by the cutter D, then
the depending pin U’ moves in engagement
with the friction-roller U® to swing the arm
U® transversely, and thereby rock the shatt
U’, so that the arm T% is swung upward, and
its link T® imparts an upward-swinging mo-

tion to the dog T' to release the block R, so

that the block R’ isrelieved from the tension
of the spring R3, and the said blocks R' R?,
the rod R, the lever K and the friction-

| clutches K° K% move to a central position, and

the clutches K*Kfare nowout of frictional en-
gagement with the pulleys K' K*, so that the
shaft X comes to a standstill, and with it the
working parts of the machine. The link T"
is provided with a weight 1'® for holding tae
dog T securely in a locked position against
the shoulder R7 of the block R'. The ends
of the shafts U U’ are provided with handles
U® U?, adapted to be taken hold of by the op-
erator to enable the latter to turn said shafts
whenever desired to actuate the shifting le-
ver K7 and throw the clutches K° K%in or out
of mesh with tlie pulleys IX' K~

The operation is as follows: When the car-
riage G has been moved into a lowermost
starting position, then the operator presses
the treadles R? S* to slide the blocks R’ R%in

| opposite directions and lock the same in place

by the dogs T'T'. 'The outer end of the block
R’ causes a pull on the rod R, so that the le-
ver K7 is swung to throw the cluteh K’ in en-
gagement with the high-speed pulley K/, so
that the shaft KX is now rotated, and with it
the shaft L', which in turn drives the screw-
shaft H and the carrier F. When the cutter
D reaches the end of the first part of the axle,
then the arm U” acts on the friction-roller U*
to shift the cluteh device, so that the speed
of the shafts K* and 1° and that of the feed-

' screw H and the carriage G is reduced, as

above explained. 7The second portion of the
axle is now formed under reduced speed on

7€
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the turning and forward movement of the

cutter D. When this portion of the axle is
finished, the arm U" engages the friction-
roller U® to release the block R® and cause
the frietion-cluteh to assume its former o
central position. The shaft X now comes to
a standstill. |

Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent— - | |

1. A speed-changing mechanism, compris-
ing a shaft, pulleys loose on said shaft and

‘driven at different speeds, a double friction-

cluteh mounted to slide on and to turn with
gald shaft and adapted to be thrown in mesh
with either of said pulleys, a shifting lever

~out of engagement with the pulley K’ and | for said double clutch, a sliding block con-
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nected with said shifting lever, a second shd-
ing block having a spring connection with
said first- named sl1d1ng block, means for mov-

ing said blocks in opposite d1reet10ns, lock-

mg-don's for engaging and locking the blocks
in an outelmost pOSIbIOII and means for suc-

- cessively throwing the dogs out of engage-

10

ment with said blocks, as set forth,

2. A speed- chanwlnw mechanism, compris-
ing a shaft, pulleys loose on said shaft and
driven at different speeds, a double friction-
cluteh mounted to slide on and to turn with
sald shaft and adapted to be thrown in mesh

‘with either of said pulleys, a shifting lever
for said double clutch, a sliding block con-.

nected with said shlftmfr lever, a second slid-
ing bloeck having a spring connection with

| sald first-named shdmff block, means for mov-

20

ing said blocks in opp031te dlrectlons lock-

nw-dows for engaging and locking the blocks |

in an outermosb posmon and means for suc-
cessively throwing the dogs out of engage-

~ ment with said blocks, the last- mentwned

means comprising rock-armns adapted to be
successively rocked from a moving part of the
machine, and links connecting sald rock-arms
to said doms, as set forth. --

3. A speed-changing mechanism having a

- setting device for a double cluteh, COmpris-

30

ing & pair of sliding blocks, one of which 18
connected with the shifting lever of the

cluteh, means for moving the blocks apart,
and don's for engaging the blocks when moved

apart, to hold the Same locked in this posi-
tion, as set forth. -

4, A speed-changing mechanism having a
setting device for a double ecluteh, compris-
ing a pair of sliding bloeks, .one- of which is
connected with the slnftm-:r lever of the

cluteh, means for moving the blocks apart,
dogs for engaging the blocks when moved |

35

apart to hold the same locked in this posi- -

tion, and means for successively throwing
sald dogs out of engagement Wlth the blocks,
as set forth

5. Aspeed-changing machme having a set=

ting device for a double clutch , comprising a
pair of sliding blocks, one of ‘which is con-
nected with the shifting lever of the clutch,

engaging the blocks when moved apart to hold

| the same locked in this position, means for

successively throwing the dogs out of engage-
ment with said bloeks, and a spring conneet—
ing the blocks with each other, as set forth.

“In. testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

GEORGE A. ENSIGN
W’it—nesses: .
‘GEO. W. DEATRICE,
- JOSEPH BAUER.
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treadles for moving the blocks apart, dogs for 5d
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