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ALBERT 1. COLBURN,

OF NEW HAVEN,

CONNECTICUT,

MECHANICAL MOVEMENT.
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............... —

SPECIFICATION farming- pa,rt of Letters Patent No. 452,991, dated May 26,1891.

Application filed Janunary 26,1891,

Rerial No. 879,072,

(No model,)

To all whomy it My Conceriv:

Be it known that I, ALBERT L. COLBURN
of New Haven, in the county of New Haven
and State of (Jonnectlc,ut have invented a
new Improvement in Mech ameal Movements;
and I do hereby declare the following, w hen
taken in connection with accompan ymﬂ* draw-
ings and the letters of reference marked
thel eon, to be a full, clear, and exact descrip-
tion of the same, and whichsaid drawingscon-

- stitute part of this specification, and 1epre-'

15

20

- 80 as to revolve ther emth

30

35

4.0

45

sent, in—

I‘wme 1, a sectional plan 111&8131‘&111110‘ the
1nve111;10n as applied to the feeding of the
spindle of an upright drill, the gear N being
1n the stationary position; Fig. 2 a Veltmal
central section of the same on 111"6?] y of Fig.
1; Fig. 3, a vertical section on line z « of
hlﬂ 1 I‘w 4, the -same as Fig. 1, represent-
ing the gear N as dlsengaged flOlIl its sta-
tlonary posﬂ:mn and engaged with the shaft,
Fig. 5, the inven-
tion as applied to moving the shde of a lathe;
Fig. 6, the invention as applied to moving the
Shde of a shaping-machine. |

This invention 1e]ate<s to a mechanism for
producing the feed in various kinds of ma-
ehinesfer metal and other work, or gener-
ally for feeding, or for any purpose where
a slow but steady movement is desired,
the object being to very greatly reduce the

veloeity between the point where the power-
-1s applied to work the feed and the object to

be moved, and also to make the return move-
ment qmte rapid, if desirable. Such feed is

employed in vertical drilling-machines,in en-

gine-lathes, shaping -machines, and various
other machines, both for working metal and
wood, and may be applied for other purposes.

The invention consists in the combination
of mechanism as hereinafter fully described,
and particularly recited in the claims.

I will first illustrate the uwentlon as ap-
applied to an upright drill.

A represents the drill-spindle; I3, the feed-
ing-sleeve through whiceh the drill-spindle
works:; C, the head within which the sleeve
B is vertically movable. The sleeve is en-

gaged with the spindle by meansof a collar D

at i1ts ends made fast to the spindle and

while the spindle isfree torevolve within the
sleeve the sleeve and spindle are combined,
sothat the spindle will partakeof any up- -and-
down movement imparted to the sleeve B, as
usual in upright drills. |

- L represents a casing or bracket, which is
attached to or made a part of the head C.
This casing forms a chamber within which
the feeding mechanismis arranged. Within
this casing K agear-wheel Fis arranged upon
an axis .:1L un'ht angles to theaxisof the Spin-
dle A. As he1e represented, the gear-wheel
is constructed with a concentrichub (=, which

extends outward from one side, so as to rest ¢

in a bearing H in the casing or bracket and
so as to levolve freely in Lhe sald bearing.

The Wheel is toothed upon its periphery, as

seen in Fig. 2, the teeth being adapted to
work into a vertieal correspondingly-toothed
rack 1 on the sleeve B, and so that the rota-
tion of the wheel If w111 impart corresponding
vertical movement to the sleeve I3 and the
spindle A. The wheel I is also internally
toothed, so as to form an internal gear, as
seen in I‘Ib 2, the interior series of teeth be-
ing concentric with the external series.

- T'hrough the bracket a shaft J is arranged
concentric with thegearl. It extendsthr ouﬂ*h
the hub of the ne.;u T, but is not connected

with the said gear K, it being permitted free

rotation ther ein Within the gear If the body

IC of the shaft J is eccentric to the shaft as

seen 1n Kig. 2.
On the body I of tlle shaft a gear L is ar-
ranged, but loose upon thesaid 60(_3611121 ic. The
teeth of this gear 1. correspond to the inter-

nal teeth of the gear I, and it is of such a di-
ameter that, being eccentric to the said inter-

nal teeth of the gear If, the teeth of the gear
L: will work into tlle 111‘re1 nal teeth of the gear
I on the radius of the longer diameter of the
eccentric body of the cslmft and as clearly
seen 1n Ifig, 2.

Atmehed to thé gear I or made as a part

of it is a second gear M, concentric to the gear

L. -Surronnding this gear M is an internal
gear N, supportedin the bracket or case loose
upon the shaft J, but concentric therewith,
the teeth of the gearr M corresponding to the

internal teeth of the gear N, and so that the

against which the sleeve will bear, so that I two come together on the longer radius of the
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eccentric body of the shaft, as seen in Fig. 3. |

The gear N is supported in the bracket by &
hub O, formed as a part of the gear and ex-
tending through the side of the bracket. This
hub upon the outside is screw-threaded, and
onthescrew-threaded portionisanut P, which
is adapted to bescrewed against the bracket,
so as to clamp the gear N with the bracket,
as seen in Fig. 1, that the gear N may become
a stationary internal gear, or if released from
the c¢lamp the gear N is free to revolve. 'The
gear N has a projection Q upon its outer end,
which is of conical shape both upon 1ts exte-
rior and interior surfaces, as seen in Kig. 1.
The bracket or casing has a corresponding
projection R, forming a conical internal re-
cess corresponding to the external surface of

‘the conical projection Q of the gear N, and

so that as the nut P is turned against the
bracket it will draw the said conical projec-

tion Q of the wheel N into the recess of the

~ projection R, and thereby produce friction

-
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sufficient to insure the holding of the wheel
N stationary with the bracket.
On the shaft J and within the conical re-

cess of the projection R a clutch-plate S 1s
made fast to the shaft, its periphery corre- |

sponding to the recess or interior of the pro-
jection Q on the wheel; but the said plate S
is arranged with relation to the said recessin
the wheel N, so that the said wheel is permit-
ted longitudinal play between thesaid clutch-
plate and its bearing-surface in the bracket,
and as represented in [Fig. 1. When the

wheel N is made fast to the bracket, as de-
seribed, it is at its most distant position from

the clutch-plate S, and so that the said cluteh-
plate revolves with its shaft free and inde-

pendent of the wheel N; but if the nut I be

unscrewed and be brought to bear upon a col-
lar T, made fast to the shaft J outside the
nut, then the wheel N will be forced inward
out of engagement with the bracket, butinto

~ engagement with the cluteh-plate S, and forei-

£5
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bly interlock therewith by frictional contact.

The wheel N wili then revolve with the cluteh--

plate S. The nut P is formed as the hub of
a hand-wheel U, by which the nut may be
conveniently turned, and the collar T 1is
formed as the hub of a hand-wheel V, by
which it may be conveniently furned, the
hand-wheel thus forming a means for impart-
ing rotation to the shaft J. |
The teeth of the several gears varyinnum-

Yber, and for convenience of illustration I rep-

resent the internal gear F as having twenty-
eight teeth, the gear I, which works therein,
with twenty-five teeth, the gear M as having
twenty-three teeth, and the internal gear N
twenty-six feeth. This completes the con-

struction.

Its operalion is as follows: Supposing the
wheel N to be clutched or made fast to the

bracket, so that it remains stationary,asseen’
in Fig. 1, the hand-wheel V is turned, which

imparts a corresponding revolution to the
shaftJ. Thisrevolutionof theshaftJ causes

452,991

the eccentric body of the shaft to revolve
within the stationary wheel N and within the
wheel M on the said ecc¢entric body. Thus
the movement of the eccentric body of the

shaft will cause the wheel M to follow the

path of theeccentric body-of the shaft around
the axis of the shaft proper, and were the
teeth of the wheel M of the same number as
the teeth of the gear N it would necessarily
follow that there would simply be a continu-
ousand regular engagement between the teeth

of the two wheels; but as the teeth of the:

wheel M are less in number than the teeth of
the wheel N it follows that a partial rotation
must be imparted to the wheel M to the ex-
tent of this differencein thenumber of teeth—
that is to say, the wheel M will have gained
in one full revolution of the shaft J three
teeth more than a full revolution of itself.
The gear L, being made fast to and so as to
revolve with the said gear M, hasreceived the

same extent of revolution beyond one com-

plete revolution as did the wheel M, and it
has traveled around the interior of the wheel

F in like manner as did the wheel M within-

its wheel N, and were the number of interior
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teeth of the wheel I the sameasthenumberof

teeth of the wheel L plus the numberof teeth
included in the addition to a single revolu-

tion made by the wheel L. no effect would be

produced upoen the wheel If; but the number
of teeth of the wheel I being twenty-eight 1s

| less than the number of teeth included in the
rotative movement which has been imparted

to the wheel L. Consequently the wheel I
will have been advanced according to this
difference, as follows: twenty-three twenty-
sixths divided by twenty-five twenty-eighths
¢quals three hundred and twenty-five three
hundred and twenty-seconds minus three
hundred and twenty-two three hundred and
twenty-seconds (because the wheel N of
twenty-three teeth remains stationary) equals
three three hundred and twenty-seconds of

one revolution of the wheel I with twenty-

eight teeth. The wheel ¥, working into the
vertical rack on the spindle-carrying sleeve
B, will consequently impart to the sleeve a
corresponding movement.

It will be understood thata variationin the
number of teeth of the different wheels will
produce a corresponding variation in the ex-
tent of feed movement produced. . This feed
will continue so long as the shaft J is re-

feed of the drill. _ |
For the withdrawal of the drill a more rapid
movement is desirable. To produce this
ntoveimnent the nut P is unscrewed to release
the wheel N fromits clutch with the bracket,
The nut is applied to force the wheel N into
engagement with the clutch-plate S, as seen
in Fig. 4. The wheel N having now become
free from engagement with the bracket and
brought into engagement with the shaft it
will revolve with the shaft, and because it

| forcibly revolves with the shatt it revolves
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volved, and this movement is intended for the
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also with the wheel M.__and | 131*evé11t_s any ro- |

~ tation of the wheel M, except with the shaft

[O

and the wheel N. Consequently the wheel 1.

also revolves with the shaft and engages the

wheel I, so that that wheel is also forced to
revolve with the shaft, and thus a revolution
1s 1mparted to the wheel I the same as to the

shaft and a corresponding quick movement

will be imparted tothe sleeve and spindle, so
as to produce a rapid withdrawal.
Asg another illustration of the application

- of the invention for feeding purposes, I show
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- shaft J, into which a corresponding pinion d |
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in Fig. 5 itsapplication to an engine-lathe, in

which ¢ represents one side of the bed of the
lathe; b, the longitudinal feed-shaft by which
the feed is produced. In this case the shaft
J 1s arranged at right angles to the shaft b,
and instead of the hand-wheel being applied
to the shaft,so as to cause it to revolve, a bev-
eled gear c¢ is applied to the inner end of the

on the shaft b works, so that  the revolution
of the shaft b will impart corresponding revo-

Iution to the shaft J. In this case there is
25

substantially the same arrangement of gears
as 1n the first illustration;butin this casethe

bracket or head E travels with the slide e of

the lathe, and the rack I is stationary on the
lathe-bed, into which the external teeth of
the gear I' work. Under this arrangement,
the gears being proportioned as first de-
scribed, there will be a like movement of the
slide e. Thegear N isrepresented asengaged
with the bracket to hold it stationary, the
same as in the first illustration, or to be re-
leased therefrom. | | |

- In Fig. 6 the mechanism is represented as
applied to a shaping-machine. In this case
J represents the slide, into which the wheel I
works, as in the first illustration. As here
represented, the cluteh-plate S is made fast to

~or as a part of the hub of the gear N and is

45

outside the bed. The periphery of the fric-

tion-plate S is made tapering from the center |

both outward and inward. Upon the inside
of the plate S is a stationary clutch-plate ¢,

- having an internal surface corresponding to

55
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the inner tapering surfaceof theclutch-plate
S, and outside the clutch-plate S a driving-
pulley 4 is applied to the shaft J, which will
impart revolution thereto. Upon the inner
side the pulley £ is shaped corresponding to
the outer tapering surface of the clutch-plate

. The gear N,with the elutch-plate S, is per-

mitted alimited amount of longitudinal move-
ment, and the pulley /. and the clutch-plate
g are arranged distant from each other, so
that both may not engage the clutch-plate at
the same time. The longitudinal movement
may be imparted to the cluteh-plate S and the
wheel N by means of a longitudinal slide <,
arranged In the shaft and engaged with the
hub of the clutch-plafe, as represented in Fig.
U, so that a longitudinal movement imparted
to the said slide ¢ will impart corresponding

longitudinal movement to the elutch-plate S,

this being a common device for imparting

longitudinal movement to portions of ma-

chinery revolving with the shaft. When it
Is desired to hold the gear N stationary, as
for feeding purposes, the ecluteh-plate S is
forced into engagement with the stationary
plate g, as represented. Then the feed will
operate as in the first illustration; but when
the rapid return is desired the clutch-plate S is

drawn from its engagement with the station- -
ary plate G and into engagement with the
| pulley II, when the clutch-plate and the gear

N will revolve with the pulley. -
I have represented the wheel I as adapted
to communicate its motion by means of gear-

teeth upon its periphery; but it will be un-

derstood that any of the known substitutes

3
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forcommunicating motion maybeemployed—

as, for illustration, frictional contact or a trav-
eling band or chain—devices too well known
to require illustration. |

The cluch-plate for engaging the gear N

with the shaft may be omitted, as represented
in Fig. 5. - _- |
The clutching mechanism whereby the gear

sle

IN 15 held stationary or forced to revolve with

the shaft is a well-known expedient in me-

chanies and for which othey well - known

clutehing mechanism may be employed.

These illustrations will be sufficient to en-

able others skilled in the art to apply this

mechanical movement to the various
poses for which it is adapted.

I am aware that the combination of sev-
eral differential gears has been arranged upon
a single shaft, whereby a great reduction
in the velocity of revolution is obtained be-
tween the point where power is applied and
where the power is exerted either for the
great increase of power or corresponding re-
duction in speed, and therefore donot broadly
claim such an arrangement of differential
gearing. .

Iclaim—

1. The combination of a shaft.J, supported
in bearings and adapted for revolution, an

pur-

internal gear N, concentric with said shaft,

with mechanism, substantially such as de-
scribed, to hold the said gear N stationary or
permit its revolution, as the case may be, a
second internally-toothed wheel F, also ar-
ranged concentric with said shaft but loose
thereon, the shaft constructed with an eccen-
tric body within said internal gears, a gear
M, arranged loose on said eccentrie bady but
concentric thereto, the said gear M having

95 -
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teeth corresponding to the internal teeth of

the gear N, but less in number, a gear L,
arranged loose on said eccentric body within
the wheel I, but in connection with the said
gear M and so as to revolve therewith, and
having teeth corresponding to the internal
teeth of the said wheel F, butless in numbper,
the eccentricity of the said body of the shaft
being such as to bring the teeth of the said
two gears M L into engagement with the
teeth of their respective internal gears on the

longest radius of the said eceentrie, the said

a -

125

130




4 ' - . 452,001

ing throilgh its bearing and screw-threaded
upon its outside,anutonsaid screw-threaded
| hub adapted to clamp the said gear N sta-

wheel F being adapted to communicate its |
rotation, substantially as described. |
9 The combination of the revolving shaft

10

20

J, the internal gear N, concentric with said

shaft, butloosethereon,thehubof the said gear
extending through a bearing of its own, the

said hub screw-threaded outside said bearing,
with a nut thereon adapted to clamp the said

oear in its bearing to hold it stationary or

release it therefrom to permit its revolution,
a second internal gear K, concentric with and
loose upon said shaft, the shaft constructed
with an eccentric body within said internal
gears, a gear M, arranged upon said eccentric
body within the gear N and having its teeth

corresponding thereto, but less in number, &
gear L,arranged on said eccentric, but loose

thereon within the wheel I, the teeth of the

wheel I, corresponding to theinternalteethof

the said gear F,said gears L and M being con-

nected so as to revolve together, the eccen-

tricity of the said body of the shaft being
such as to bring the teeth of the said gears L

M into engagement with the sald internal
oears on the longest diameter of the said ec-
centric, the said wheel F being adapted to
commiunicate its rotation, substantially as

described. -
3. The combination of the shaft J, an in-

ternal gear N, concentric with but loose upon
said shaft, the hub of the said gear N extend-

tionary in its bearing or release it therefrom,
the said gear N constructed with an internal

concentric conical surface, a friction-plate S,

fixed to said shaft so as to revolve therewith,
the said friction-plate corresponding to and

adapted to engage the said conical surface of

the gear N, a second internal gear I, arranged
on said shaftand concentric thereto, but loose

| thereon, the shaft construeted with an eccen-
tric body within said internal gear, the gears

M I, arranged on said eccentric portion of
the shaft respectively within and toothed
corresponding to the teeth of the said inter-

nal gears N ¥, but with less number of teeth,
the eccentricity of the shaft being such as to
bring the said internal gears M I. into on-
gagement with their respective1l nternal gears
on the longest radius of the said eccentric,
and the gear F adapted to communicate its

rotation, substantially as described.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses.

_ ALBERT L. COLBURN.
~ Witnesses: o -
_FrED C. EARLE,

LILLIAN D, KRLSEY.
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