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“(No medel )

To all whom it ma J coneer % |
Be it known that I, ORIEN R. SMI’lH of

Athens, county of (;fllhoun and State of"\heh—

igan, heve invented eeltam new and useful

Improvements in Ditching-Machines; and I
do hereby declare that the following is a full,

clear, and exact deseription of the inv ent10n

which will enable others skilled in the art 130_

which itappertainsto make and use the same,
reference being had to the accompanying
drawings, and to the letters and figures of
1eterenee marked thereon, whleh f01m part
of this specification.

This invention relates to dltCthﬂ‘ - Ma-

chines.

The object of the invention is to provide a
variable-speed mechanism whereby the ma-
chine may be given a slow propelling move-.

ment while dlt(}hl_]lﬂ" or a quicker movement

while traveling free; also, to improve various

parts of the machine in various particulars.

The machine belongs to the general class
shown in my Patent No. 592,101, dated Octo-
and it is eonmdered unnecessary
todescribe herem such parts asare not, closely
related to the present invention. The ditch-
ing mechanism and connections are fully de-
scribed in my said patent.

Figure 1 is a broken side elemtmn of S0
much of the frame and driving -gear as is

thought necessary to show the present im-

provements only one driving - wheel being
shown. It should be 11ndelstood that the

frame is supported on four wheels, as in the

patent referred to. ¥Fig. 2 is a top plan of s0
much of the frame end driving-gear as IS
necessary to illustrate the present 1mp10ve-
ment. It must be understood that the driv-

-ing -wheel and gears connected thereto are

duplicated at opposite sides of the frame.
Fig. 3is a detail side elevation of brake mech-
anism shown in the plan in Fig. 2. Fig. 4 is
a section on line z 2, Kig. 2. Fw* 5 isan en-
larged horizontal section of wheel 11 and its
mclosed oearing and connections. Fig, 6 is
a bmken side elevetmn of wheel 11 and the
internal bevel-gears carried thereby. Ifig. 7

is a broken detail section of wheel 11 and -

means for connecting the same to the bevel-
gear when the eontfwt -pieces of the two are
in engagement.

The drawmtre are not made to sea,le and

-

'whlch projects a strong
30 has a contact-piece 74 which will be. en-

| the propmtlou of parts H not mamtamed in

the various figures.

Aindicates the frame of the machine, which
is of suitable or usual construction. On the
frame the main shaft1lis mounted in suitable
bearings. The pinion 2 rotates with shaft 1,

‘and this pinion intermeshes with gear-wheel 3,

which normallyrotates with shaft4,said shaft

55
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4 being also su pporl;ed- 1n suitable bearings on

theframe. A shaft 5, attheotherside of shaft

Sha,fhs 4 and 5 carr 3? beve1~wea,1e 6 6-outside
the frame.

eration is similar whether one or two sets be

employeditisconsidered unnecessary to show
or describethe duplicate setsof gears 6.6 and
the shaft 8 and connections.

of gears is indicated in dotted lines, Fig. 2
Shaft 3 extends lengthwise of the ma,chlne

and is supported in bearings B B. Bevel-

gears 7 7 on this shaft 8 arein position to en-

cagewith the bevel-gears 6 6 before referred to.
A worm-gear 9 is loosely mounted on shaft

8, sald worm being shown as inclosed within
the frame C, by which frame the worm may be
shitted lenn*thwme on the shaft, as in the pat-
ent lefeued to.

A worm-gear 11 on counter-shaft 12 is in
position f01 engagement with the worm 9 on

shaft 8 when the parts are shifted for such en-

cagement.
The worm aud Spl ocket Wheel 11 has spokes
70, on which bevel-gears 71 are journaled.
The bevel- -geayr 30 1s keyed to shaft 12 and

rotates therewith in eng wement with bevel-

gears 71. Bevel-gear 10 is loose on shaft 12,
but is integral wmh or 11ﬂ*1d1y connected to

1 from shaft 4, is also supported in bearings,
so that these three shafts, as shown, are sub--
stantially parallel and extend across the frame
from gide to side.

- These are p1efe1 ably duplicated
at opposite ends of the shafts; but as the op-

7°

The second set.
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pinion 13, thh pinion drives gear 14, and

SO propels drive-wheel 17.

95

The wheel 11 has an 111teﬂ*1'.:11 boes 72 f101;11 |

- pin 73.

gaged by pin 73 when wheel 11 rotates. Thl&
will permit almost a full rotation of wheel 11
in reverse direction before pin 73 will en-

The Wheel'

JOO

gage piece 74 to move wheel 80 in reverse di-

reemon The wheel 80 by such engagement
drives wheel 10 and pinion 13, ixed thereto,
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by what T term a © d-ifferential connection;” 1 Shaft 12 rotates with the wheels 11 and 13

but 1 donot hereinclaim the construction and
combination of gears 80, 71, &e., but show
them to explain that the pinion may be
driven from wheel 11 other than by a direct

‘connection with said wheel11. With thisex-

planation to a person skilled in thie mechan-

ical arts it is believed that it may be under- |

stood that pinion 13 may be driven by mech-
anism which will permit a lost motion be-
tween the driving and the driven wheel.
The rear axle 15 bears a gear-wheel 14,
which engages the gear 13 before referred to.
The wheel 14 preferably has branching arms
19, which are secured to the inner face of
the drive-wheel 17, so that the drive-wheel 17
shall rotate with the gear-wheel 14; but the
connection between this driving-gear and the

drive-wheel might be otherwise made, so that

the two revolve in unison.

Shafts 4 and 5 carry sprocket-wheels 20,
which are fixed to the shafts, and a sprocket-
chain 22 may be passed around these sprock-
et-wheels and a sprocket-surface on worm-
wheel 11. This sprocket-chain will not be
in driving engagement with the sprockets
20, 20, and 11 at the same time the worm-
gear 9 Is in such engagement with wheel 11.
When the worm-gear is in driving position,
the sprocket-chain will be idle, and vice
versa. 1Thus the wheel or differential gear
11 may be driven either by the sprocket-chain
21 from the sprocket-wheels 20 on shafts 4 5,
or 1t may be driven at a different rate of
speed by the bevel-gears 6 6 on the same
shafts through the gears 7, shaft 8, and worm
J, and the sprocket-chain can be quickly put

into or thrown out of gear and the worm- |

wheel 9 shifted either into or out of gear, as
the circumstances may require.
When the machine is used in ditching, a

slow backward movement is advisable, but
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when not engaged in ditching a more rapid

movement 1s desirable. The worm-wheel 9,
which is splined to shaft 8 or otherwise
caused to rotate with said shaft, may be
moved lengthwise on said shaft, as shown in
Fig. 1, so as not to engage with worm-wheel
1. When in engagement, the worm-gear
gives a slow movement well adapted to ma-
chines of this character.

T'he shatt 1 is driven by a sprocket-chain
from the prime mover or engine 100 engaging
wheel K, or it may be driven in any other
suitable manner.

Sprocket-wheel 31 is fast to shaft 1, and

-sprocket - wheel 32 is loose on shaft 5, a

60

sprocket-chain L. connecting the two sprocket-
wheels. A coupling-cluteh 48, of usual con-

struction, enables wheel 32 to be coupled with
shaft 5, so as to drive said shaft in reverse di-
rection, thus causing the machine to back.
With this reversal of movement the clutch
49, by which gear-wheel 3 is coupled to shaft
4, 1s uncoupled, so as not to drive said shaft,
as 18 1ndicated in my patent referred to.

when coupled thereto, being supported in
suitable bearings on the frame, and on shaft
12 there is a fixed drum 23, said drum having
side flanges 25. A metallic friction-strap 26
rests in the groove between these flanges, said
strap being secured at 37 to a cross-bar on the
frame, and is connected to a foot-lever 28 or
other mechanism by which the brake may be
applied in usual manner for checking speed
when either of the driving-gears may be in
operation or even if the machine is traveling
down hill by gravity. The brake will not be
needed when the machine is ditching.

As the engine, driving-gears, and connec-

tions by which the ditcher is operated are all

shown and described in my patent referred
to, it is considered unnecessary to explain the
operation of such partsof the machine herein.

The wheel 11, as has been stated, has hoth
a worm-face and a sprocket-face, and may be
driven either by the worm 9 or by the sprocket-
chain 21, but not by both at the same time.

What is herein claimed is— i

1. In a machine of the character deseribed,
a driving-shaft, driven shafts parallel there-
with and each having a bevel-gear and a

| sprocket-wheel thereon, a shaft connecting

said parallel shafts and having bevel-gears
engaging the gears on said shafts and an ad-
Justable worm engaging a worm-gear con-
nected to the drivers, and a sprocket-chain in
position to engage said sprocket-wheels and
a worm on the worm-gear, whereby the worm-
gear may be thrown out and the sprocket-gear
may be put into operation in the same train,
substantially as described. |

2. In a machine of the character described,

“the parallel shafts having bevel-gears and

|

sprocket-gears thereon, the gear 11 having a
worm and a sprocket and connected by suit-
able gearing tothe drive-wheels, the sprocket-
chain removably connected to the sprockets,
the bevel-gears and worm removably con-
nected to the worm-wheel, whereby the driver
may be driven either by the sprocket-train or
the worm-train, and means for reversing the
movement of said driving-train, substantially
as described.

3. Inaditching-machine, the maindriving-
shaft and two driven shafts parallel there-
with, the sprocket-train and the worm-train,
either of which may be thrown into driving

| relation as described, the counter-shaft to

which motion is contributed by either the
sprocket or worin train, said counter-shaftca-
pable of connection with the driving-gear, and
a brake mechanism operating on said coun-
ter-shaft, snbstantially as described.

In testimony that I claim the foregoing as
my own 1l hereby affix my signature in pres-

ence of two witnesses. |
| ORIEN R. SMITH.

Witnesses:
WILLIAM W EBSTER,
MAUD SCHUMACHER.
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