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—

AMOS WHITNEY AND JOHN JOHNSTON, OF HARTFORD, CONNECTICUT.

—_—

MILLING-MACHINE.

SPECIFICATION forming part of Letters P&tex_xt No. 533,978, dated Februa,ry .1 2, 1895.
: - Application filed July 12,1894, Serial N01517,_:298= (No model.)

1o all whom it may concern: :
Beitknown that we, AM0s WHITNEY, a citi-

- zenof the United States, and JOHN JOENSTON,

10

‘a subject of the Queen of Great Britain, re-
siding at Hartford, in the county of Hartford
and State of Connecticut, have invented cer-

tain new and useful Improvements in Milling-
Machines, of which the following is a, specifi-
cation. | | -

- This invention relates to milling-machines |

and especially multiple-milling-machines for
simultaneously cutting a series of teeth upon
or recesses 1n the peripheries of wheels; the
objeet of the invention being to provide a ma-
chine of this character especially adapted for

- {inishing sprocket-wheels for bicycles, and in
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which the holder for the blanks reciproeates
within a cireuit of rotary cutters adj ustably-
mounted with respect thereto, and receiving

their rotary movement from a common driv-

ing mechanism, actuated from the main driv-

ing-shaft, which is also operatively connected

to reciprocate the blank-holder. @ =
In the drawings accompanying and form-
ing part of this specification, Figure 1 is a

plan view of a milling-machine constructed-
1n accordance with our invention. Fig. 21is a

similar view with the upper parts of the cut-
ter-operating and holding means removed.

Ifig. 3 is a sectional side elevation of the same
-taken in line a—a, Fig. 1.

‘ 1. Fig.4'is a rear ele-
vation of the same, partially in section. Fig.
0 18 a front view of a portion of the machine

‘partly in section, showing the feed-operating

devices for the blank-holder. Fig. 6 is a cen-

tral vertical section of the same taken in li_ne |

- b—b, Fig. 5.

_40

all of the figures. | |
According to our present .invention we
mount upon the bed-piate 2, supporting the

- main frame or standard 3, the hangers or

45

brackets 4 and 5, carrying the journals for.

the main driving-shaft 6. This shaftis actu-

ated from the main driving-cones 7, and car- |
ries a bevel pinion 8, meshing with a bevel-

- gear 9, whieh 1s secured upon the end of the

shaft 10, journaled in the upper and lower

‘bearings 12 and 13 in the hanger or bracket
50 14, at the rear of the machine.

A pinion or

internal-gear16, which rotatesaround the cen-
tral column or fixed shaft 17, secured upon
the standard 3. The gear16is either formed
integral with or is rigidly seeured to, a broad
crown-wheel 18, which is mounted directly

upon and rotates around the column or axis

17.  As the crown-wheel is here the driving
wheel for the rotary cutters, and the internal
gear-wheel the driven wheel of the train, the

crown-wheel is mounted upon the column 17,

while the internal-gear practically forms part
of the crown-wheel. This erown-wheel is
therefore provided with a hub 18’, having a
large bearing surface upon the periphery of
the main column or shaft. A head-plate or
table 19, is rigidly seecured upon the top of

| the shaft 17 by means of bolts 20, passing

through the table and into the upper edges
of the fixed shaft, which, as shown, is hollow.

The crown-wheel is supported upon the hol-
-low shaft between said _ta,ble and _the shoul-

der 3. S _ o
Mounted upon the annular table 19, and
adjustable . thereon by means of the two

series of T-bolts 21 and 22, carried in the

annular T-slots or concentric guide-ways 24
and 25, is a series or circuit of brackets 23,

having bearings 26 and 27, carrying spindles
28, the inner ends of which spindles are pro-

vided with seats or heads adapted to hold

the milling-cutters 29. Upon the outer ends

of these spindles are firmly secured the bev-
eled pinions 30, meshing with and actuated
by the teeth of the crown-wheel 18.

It will be seen that any number of cutters

may be disposed upoun the carrier-table, equi-

| | distant from each ofher, and in position for
Similar characters designate like parts in
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revoiution in the same horizontal plane, by go

clamping the supporting brackets at the

proper points, and that all of said cutters

‘will be rotated in the same direction, that is,

to the right. The brackets and fastening de-
vices thus constitute means for supporting
and circumferentially adjusting the spindles,
and for engaging the guide-ways 24 and 25

to maintain the spindles against radial mis-

alignment. | _ .

The bearing 27 is longitudinally adjustable
upon the way 31, and when set in position is
secured to said way by .means of the set-

spur-wheel 15, s secured to the upper end of | screws 32 and 33, the pinions 30 of course,

—

this shaft and meshes With the teeth of alarge Lbeing_adjusmble upon the spindles also in a
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longitudinal direction.
adjust the cutters for milling any desired
number of teeth upon the blanks, but also
for milling blanks of any size, within the
limits of the machine, while maintaining the
spindles and cutters in axial alignment with
the axis of the blank-holder.

Upon the opposite end of the shaft 6 from

that carrying the main cone 7, is a smaller

feed-cone 34, adapted to drive, in the well

known manner, the opposite cone 33, secured
to the end of the axle 36.
a small spur-wheel 37, meshing with the pin-
ion 38, formed integral with the worm 39,
upon the sleeve 40 which is rotatable about
the spindle 41 secured within the ends of the
bracket 42, forming the frame of a drop-feed
device, designated in a general way by D.
This drop-feed device as a whole rocks upon

-shaft 36, and at its rear carries a stud or bolt

43, adapted to be engaged by the latch 44,

firmly secured to a rock-shaft 45, secured

within the arms of a bracket 46, projecting
from the lower front portion of the frame. A
lever 47, is firmly secured to the rock-shaft
45, and is adjustable thereon for vertical play
by means of a divided collar 49 and adjust-

‘ing-serew 50. When in operative position

.3{3

35

the stud 43 of the drop-feed device is engaged
by the lower stop 44’ of the latch 44. The
worm 39 is also then in engagement with the
teeth of the worm-wheel 51, mounted upon
the shaft 52, journaled within the bearings
53, extending from the main frame. Upon
the inner end of this shaft is secured a bevel
pinion 54, actuating a bevel-gear 55, having
an interiorly-threaded elongated hub 56, car-

 ried in ‘the central bearing 57, formed in-

10

tegral with the frame. Within the sleeve a
feed-screw 53, carrying upon its upper end a
plunger 59 supporting a blank-holder 60,
reciprocates by the rotation of the sleeve 55.
The plunger 59 is longitudinally slotted near

- its upper end and secured by means of splines

15

55

61 against rotation; but is adapted to recip-
rocate within the central, axially-disposed
sleeve  or cylinder 17/, forming part of the
column 17 and secured thereto by means of
radial arms or ribs 17% A cap 62 is adapted
to secure the blanks, (see Fig. 3,) upon the
holder 60. This cap may be of any usual

construction, comprising preferably a hold-

ing-plate, adjustably secured in position by
means of a nut and bolt.
It will be seen that, when power is trans-

~ mitied from the main -driving shaft, the

6o

crown wheel 18 will be rotated in the direc-
tion of the arrow, and thereby the spindle-
pinions 30, actuating the milling-cutters. At
the same time the shaft 36, will also be ro-
tated through the medium of its step-cone,
thereby actuating the spur-wheel 37, and the
pinion 38, which in turn causes the rotation
of the worm-wheel 51 in the direction of the
arrow, through the worm 39, The rotation

of the worm-wheel is transmitted through the
shaft 52, tothe bevel-pinion 54, and the bevel-

This axle carries.

D

and between the shoulder 3’ thereof and the

..........

533,078

We thus not only | wheel 55, which, by the rotation of its hub 56,

causes the desecent of the plunger and feed-
serew. Asthe plungeris fed gradually down,
the blanks are fed transversely through the
plane of revolution of the cutters and sub-
jected to the simultaneous action of all of
said cutters, the mills cutting,their way up-
ward through theedgesof theblank or blanks
apon the carrier or holder 60, until they
emerge from the upper side of the topmost
blank, when the point of the secrew 53, strikes
the tripping-lever 47, which has been suit-
ably adjusted in accordance with the num-

ber of blanks upon the holder, and releases

the lateh 44 from engagement with the stud

43, thereby throwing the drop-feed device
out of engagement with the worm-wheel 51,
and stopping the descent of the feed-screw
and plonger.

70

75

30

When the latch is released,
‘the stud 43 engages with the upper stop 447,

of the lateh; as the spring-pressed boit 63,

working in an aperture or recess in the frame
of the machine,and held in place by a stop,
prevents any further movement of the rock-

OO

frame 64, than is necessary torelease the worm

from engagement with the worm-wheel. As
soon as the feed-serew and carrier have been
returned to their original positions, which op-

05

eration is effected by meansg of a hand-wheel
65, reversing the direction of rotation of the -

cap 62, and the gear-train for effecting the

reciprocation of the blank-holder, a new sup-
ply of blanks is secured in position. Thestud
43 is broughtinto engagement with the lower
stop of the latch by means of the hand-lever
€6, controlling the return of the drop-feed

device, thus throwing the worm into engage-

ment with the worm-wheel, and restoring the
operative position of the plunger-feeding-de-
vices. |

- I00
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" The waste-oil from the mills, and the turn. -

ings cut from the blanks, are carried to a box
or tank 66’ by means of a chute 67. This
chute is preferably formed integral as shown

with the column 17, and so arranged that its-

upper part will span the entire space between
the central sleeve or guide-way 17" and the

outer wall or shell of the fixed shaft.
mounting the actuating crown-wheel

By

I1O

115

upon the wide bearing formed by the upper

ortion of the central fixed shaft or axis 17,

under bearing-face of the table or head-plate
19, a very smooth, even movement of the said
actuating wheel is obtained and perfect work-
ing of the milling-cutters controlled by the
spindle pinions driven by said wheel is as-
sured. | | |

The long sleeve or guide-way 177, cast in-
tegral with the fixed shaft 17, providesa very
perfect means for accurately centering the

‘blanks to be milled, and for holding them in

an absolutely rigid position while being op-
erated upon by the cutters.

All of the usual kinds of sprocket wheel
blanks ean be readily milled by means of our
improved machine, by the proper radial ad-

120
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" blanks being operated upon, by throwing cer-
tain of the cutters out of operation and prop-

IO

533,978

justment of the movable bearings 27 upon |

their guides or ways 31, the spmdles being

firmly secured in posmon by means of the.

set-secrews 32 and 33, for holding said adjust-

able bearing, after the Spmdle - pinion- has
been correspondingly set. Moreover, any de-

- sired number of teeth within the ca,pa,mty of

the machine may be cut upon the blank or

~erly disposing about the table, those which

 are to be used, and then locking them in po-

15

20

sition by means of the T-bolts working in the
T-slots'or'channels in the face of the table.
It will be apparent from the foregoing that
our improved machine is not limited in its
functions to the milling of sprocket—wheels
but that, by employmfr the proper sizes and

~shapes of cutters, it may be adapted for any |
use In connection with the milling of the
edges of circular blanks. -

IIa,vmn* thus deseribed our mventwn

. clmm-——- |

25

1. In a mllhnn"—maehme, the combmatlon'
with a table or bed-plate having conecentric

gulde-waysinits face, of a circuit of cutter-op-
erating spindles, means for supporting and

¢ireu mferentlally adjusting said spindles and

" in position and adapted to engage said guide-

30

ways and maintain said &pmdles a,ﬂ'a,mst ra- |

- dial misalignment, a driving-shaft, and means

35

substanmally as descrlbed for aetuatlnw sald
spindles from said shaft, as set forth. .
2. In a milling- maehme the combination
with a table or bed-plate havmg concentric
guide-ways in its face, of a circuit of radially-

- aclJtlstable cutter-operating spindles, means

 for supporting and urcumterentlally adjust-

40
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Ing said spindles and in position and adapted
to engage said guide-ways and maintain said

‘spindles ag z-.unst radial misalignment, a driv-

ing-shaft, and means- substantially as de-

fscrlbed for actuating said Splndles from said
shaft, as set.forth,

3. In a mllllnﬂ'-machlne, the combmatmn
with an annular table or bed-plate having

- concentric guide-ways in its face, of a bl&nk-.
- holder centrally disposed for reciprocation

through said table, a circuit of cutter-operat-
ing spindles adapted for revolution in the
same horizontal plane, means for supporting
and circumterentially adjusting said spindles
and in position and adapted to engage said

guide-ways and maintain said spindles in

axial alignment with. the axis of said blank-
holder, and— means for actuating the blank-

~ holder and thereby carrying the blank trans-

6.0

versely through the plane of revolution of the

cutters and subjecting said blank to the si-
multaneous action of all of sald cutters, sub-
‘stantially as described..

4. In a m1111nﬁ'-maehme, the eomblua,tlon
with an annular table or bed-plate having

concentric guide-ways in its face, of a blank-

holder -centrally disposed for reciprocation
through said table, a circuit of radially-ad-

Justable cutter-operating spindles adapted .

i

We |

for revolution in the same horizontal plane,
means for supporting and cwcumferentmlly
adjusting said spindles and in position and
adapted to engage said guide-ways and main-

tain said spmdles in axial alignment with the

axis of said blank-holdér, a,nd means for act-

uating the blank-holder and thereby carry-

ing the blank transversely through the plane
of revolutlon of the cutters and subjecting

sald blank to the simultaneous action of all
of said cutters, subtantially as described. = .

5. In a milling-machine, the combination -
‘with the main driving-shaft, of a crown-wheel

actuated therefrom a cireuit of piaions
driven by said crown-wheel cufter-operating
spindles controlled by said pinions and in
position and adapted for revolufion in the
same horizontal plane, a reciprocatory blank-
holder eentered within said erown-wheel, aind

means controlled from the main shaft f01 act-

uating said blank-holderand thereby carrying

the bl-a,nk transversely through the plane of

revolution of the cutters and subjecting said

blank tothe simultaneous action of all of said
cutters, substantially as described.

- 6. In a milling-machine, the combination

75

80

go

with a table or bed-plate having concentric

cuide-ways in its face, of a main driving-

-sha,ft a, crown-wheel actuated therefrom a

blank-holder centrally dlsposed for reclpro

95

cation through the table, a circuit of pinions

driven by the Crown- wheel and concentric

with sald guide-ways, a circuit of radially-

adjustable cutter-operating spindles actuated
by said pinions and adapted for revolution

in the same horizontal plane, means for sup-

porting and c1reumferent1ally adjusting said

spindles and in position and adapted to en-
gage sald guide-ways and maintain said spin-
dles in axial alignment with the axis of said

blank -holder, and means for actuating the

blank-holder and thereby carrving the blank

transversely through the plane of revolution
‘of the cutters and subjecting said blank to
the simultaneous action of all of said eutters
substantially as deser ibed.

7. In a mlllmg-machme, the combmatlon
with a table or bed-plate having concentric
cuide-ways in its face, of a ma,in driving-
shaft, a erown-wheel actuated therefrom, a
blank holder centrally disposed for reemm-

cation through the table, a circuit of pinions

driven by the crown-wheel and concentric
with said guide-ways, a circuit of radially-
adjustable cutter-oper atingspindlesactuated

‘by said pinions and &ddpted for revolution
in the same horizontal plane, means for sup-

porting and circumferentially adjusting said

‘spindles and in position and adapted to en-
gage said guide-ways and maintain said spin-
dles in axml alignment with the axis of said

blank-holder, means for actuating the blank-

‘holder a,_predetermined distance in one di-

rection and thereby carrying the blank trans-
versely through the plane of revolution of the

cutters and sub,]ectmﬂ* sald blank to the si-

100
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multaneous actwn of all of sald cutters, and - .
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means for automatically stopping said blank- | a blank-holder mounted upon said plunger,a

holder-actuating means aftera predetermined
period of movement of the blauk: holder, sub-
stantially as deseribed.

8. In a milling-machine, the ecombination
wilh the main driving-shaft, of a circuit of
cutter-operating spmdles controlled from said
shaft, a recipr oca,tm y blank-holder centered
within said eireunit of spindies, a gear-train
for actuating said blank-holder and also con-
trolled from the main shaft, and a drop-feed

- device adapted to dlbconneet sald gear-train

after a predetermined period of movement of
the blank-holder, substantially as deseribed.
0. In a milling-machine, the combination

with the main driving shaft of a central

vertical gunide-way, a reciprocatory screw-
threaded plunger traveling insaid guide-way,

bevel - wheel having an internally - threaded
hub engaging the screw of the plunger, a
bevel pinion actuating said bevel wheel, a
worm - wheel controllmg said bevel-wear, a
wortn meshing with said worm-wheel means

controlled from the main driving-shaft for
actuating said worm, and a drop-feed device

controlled by the plunger and adapted to dis-
connect said worm from the worm-wheel after
a predetermined period of movement of the
plunger, substantially as described. |

AMOS WHITNEY.
JOHN JOIINSTON.

Witnesses:
FRrRED. J. DOLE,
A. L., THALHEIMER.
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