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To all whom it MaY CONCErn: '
Be it known that we, GEORGE T. REISS

and JOHN B. CROCKER, of Hamilton, Butler

county, Ohio, have invented certain new and
useful Improvements in Milling - Machines,
of whiceh the following is a specification.
This invention pertains to a machine de-
signed for milling the ends of columns, gird-
ers, and similar pieces, the ends being milled
elither square or beveling, the beveling of the

lower ends of columns being sometimes re- |

quired in order that the column may seat
properly upon sill-courses baving sloping sur-

1aces. |
Our improvements will be readily nunder-

stood from the following description, taken
in connection with the accompanying draw-

~ings, in which—

290

Figure 1 is a front elevatlon of a mlllmﬂ'-f to be milled.. Screws 7 are then operated to

bring lugs 6 to such level as to support the

maehme exemplifying our invention; Fig. 2
a rear elevation of the right-hand portion of
the same; Fig, 3, a vertical transverse section
of the machine, showing the left-hand face

of the right-hand milling-head as it appears

in Fig.1 and the right-hand face of the mill-
ing-head appearing in Fig. 2; Fig. 4, a vertl-
cal transverse section of the maehme through

one of the clamp-rests; Fig. 5, a front eleva-
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tion of the right-hand mlllmﬂ*-head of Fig. 1,
showing the mlllmﬂ' head adJusted for bev- |

eled work Fig. 6, a :31de elevation, part verti-

cal lon'gitudinal section', of the left-hand por-
tion of parts shown in Fig. 1; and Fig. 7, a
vertical longitudinal section of the machine

centrally tht ough ther mht hand mlllmﬂ'-head

of Fig. 1.
- In lhe drawings, 1 indicatesa horlzontal bed;

2, a pair of clamp-rests arranged to slide longl-
tudmally thereon to support the piece whose
ends are to be milled, there being two of thése

clamp-rests of identical eonstructlon so that

. the description of one will answer for both; 3,

 the saddle of one of the clamp-rests crlbbed to'
the bed; 4, a bracket with its foot glbbed to

the saddle and arranged to slide 1in and out

thereon, there being two of these brackets on

each saddle, one to the front and the other to

~ the rear of the longitudinal center of the ma-

50

chine; 5, a saddle glbbed to the vertical in-
nerfface of bracket 4 and arranged to slide

‘up and down thereon; 6, a rest-lug projecting

1 inwardly from the inner face of saddle 5; 7,

adjusting-screw mounted in bracket 4 for ver-

mounted in rest-saddle 3 and engaging both

| of the bracklets 4, which are mounted on that

saddle,the serew being right and left handed,
| so that the turning of the screw will cause the
two brackets to move equal to or from each
other; 9, a bearing earried by saddle 3 and
| engagmw the ecentral portion of screw 8, and
10 a- pinion-shaft mounted on saddle 3 its
pinion engaging a rack 20, secured to the bed

leon-shafl;s 10 are operated to move the

1 rest-saddles to such position along the bed as
| is best suited to the length of the piece whose

ends are to be milled. Screws 8 are then op-
erated to adjust the brackets such distance
apart as is suited tothereception of the piece

piece of work parallel with the bed and at de-
| sired height. Screws 8 are then operated to
bring brackets 4 foreibly toward each other,

thus ﬁlmly clamping the supported piece in
proper position for the operation of the mill-
ing-heads upon its ends. The milling is done
by vertically-disposed cylindrical eutters car-

F ried in milling-heads and arranged to feed the

cutters across the ends of the job. .
Proceeding with the drawings, 11 indicates

the right- hand milling-head in the form of a

| ¢ stronn* bracket glbbed to the bed and present-

ing a “horizontal eross-rail toward the clamp-
rests; 12, a similar milling-head at the left of
the clamp-rests, the two milling-heads being

1 the same except in respects hereinafter indi-

cated, it being understood, however, that the
left-hand head 12 is a shifting head to be
moved along the bed to suit the length of the
work in haud while the right-hand head 11 is
virtually ﬁxed having only such shifting mo-
tion upon the bed as 18 1ncident to the depth
of cutting; 13, gibbed clamps on the milling-
heads engaging under the flanges of the bed

these clamps being tightened sufﬁciently to
hold the heads with proper firmness to the
Ibed and at the same time permit of their
proper adjustments upon the bed; 14, adjust-
ing-serew journaled in the bed at the right-
hand milling-head and designed for giving a

limited sliding motion to that head along the

i tically adjusting saddle 5; 3, a cross-screw -
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bed; 15, Fig. 7, the nut of this screw, engag- | shop-shaft which drives the machine, it be-

Ing in jaws in the milling-head, these jaws
allowing the milling-head to rise and fall
somewhat at the nut without disturbing the
nut; 16, vertical adjusting-serews through

lugs at the extreme right of milling-head 11

and impinging on the bed or fixed attach-
ments thereon, so that by turning the screws
the extreme right of the milling-head may be
somewhat elevated, thus tipping the milling-
head to the left at its top, the gibs 13 of that
milling-head having, of course, been loosened
to permit such tipping; 17, Fig. 5, wedgesin-
serted under the tipped milling -head and
over the bed to give the milling-head a solid
support upon the bed in its tipped position;

18, wedges inserted in the opened joint at

¢1bs 13 when the milling-head 1is tipped; 19,

- Fig. 6, a pinion-shaft mounted on the left-
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hand milling-head 12, its pinion engaging the
longitudinal rack of the bed; 20, the longi-
tudinal rack on the bed, engaged by the pin-

ion just referred to and by the shifting-pin-
ions of the rest-saddles; 21, a heel-block to

the left of milling-head 12, its foot being
toothed and resting in the teeth of rack 20,

and 22 an adjusting-serew engaging between -
the left-hand milling-head and the heel-block .

21, this screw being pivoted to the milling-
head and having a nut abutting against the
heel-block. |

The piece of work having been clamped in

the clamp-rests, as before deseribed, with its
right-hand end in fair working position with
reference to the right-hand milling-head, pin-
ion 19 is operated to adjust the left-hand mill-
ing-head up to proper relationship to the left-
hand end of the work, after which heel-block
21 18 dropped into engagement with the rack
and the nut of screw 22 operated to give to
the left-hand milling-head such delicate ad-
justment toward the piece of work as the op-
eration of the milling - cutter may require.
Screw 14 is operated to give the proper cut-
ting adjustment to the right-hand milling-
head, stop-bar 58 upon the bed limiting such
adjustment within the capacity of screw 14.
Normally both milling-heads set square upon
the bed and support their milling-cutters ver-
tically and mill the two ends of the work par-
allel with each other. If oneend of the work
1s to be milled at a bevel, then gibs 13 of the

right-hand milling - head are loosened and

screws 16 employed in tipping that milling-

head to bring the milling-cutter to tho de-.

sired angle. Knd beveling will often be done
to standard angles, and in such cases wedges
17 and 18 of proper taper may be employed
In securing the proper tipping of the right-
hand milling-head and. securing firm clamp-
ing and the relieving of screws 16.
Referring further to the drawings, 23 indi-
cates a splined shaft disposed alongside the
bed; 24, a driving-pulley stepped for speed
changing connected with shaft 23, by bevel-
gearing in the example, whereby the general

ing understood, of course, that if this right-
angle disposition is not desired the driving-
pulley may be directly upon the shaft; 25, a
saddle arranged to slide upon the rail of each
milling-head, and here it may be stated that
the two milling-heads being alike their acces-
sories may be described in the singular num-
ber; 26, a feed-screw mounted in the rail to
traverse the saddle along the same; 27, a
milling-arbor disposed vertically and mount-
ed 1n bearings on the sliding saddle, one at
the upper and one at the lower end of the
arbor; 28, Fig. 7, a worm-wheel fast on the
lower end of the arbor; 29, a splined shaft
supported by the rail of the milling-head be-
low it and earrying a worm 50, engaging the
worm-wheel; 30, bevel-gearing connecting the

] 0

15

80

front end of this worm-shaft with a short _

shaft disposed at the frontof the milling-head;
31, spur-gearing connecting this short shaft
with shaft 23, the arrangement being ob-
viously such that shaft 23 will thus transmit
motion to the two worm-shafts, attention be-
ing called to the fact that gearing 31, as re-
gards the right-hand milling-head, is made of
sufficient face to permit that milling-head to
have its limited sliding motion upon the bed
without disengaging the gears, the lower gear
of the pair at the right-hand milling-head be-
ing fast upon shaft 23, while, as regards the

left-hand milling-head, the lower gear of the

pair slides with the milling-head throughout
its motion upon the bearing, being carried in
a bracket 57, attached to the milling-head;

32, a bracket forming the bearing for the

short shaft of milling-head 11, this bracket
being bolted to the milling-head by bolts in

t segmental slots centering at shaft £9; 33, a

worm-wheel fast on the rear end of rail-screw
20; 34, Fig. 2, a worm-shaft whose worm en-
gages below this worm-wheel; 35, the bearine
for this worm-wheel supported in proper po-
sition at the end of the rail; 36, a horizontal
pivot forming the support at one end of bear-
ing-piece 35; 37, a hand-cam supported by
the rail and engaging under the free end of
worm-bearing 35 and holding the worm nor-

| mally into engagement with its worm-wheel

33, and 38, a short shaft supported in a bear-
ing at the end of the rail below the worm-
shaft 34, having one end spur-geared to the
worm-shaft and having the other end bevel-
geared to cross-shaft 29.

The turning of long shaft 23 gives motion
td the arbors and also to the feed-worms 34,
and through them to the feed-screws 26,
whereby the arbors are turned and their sad-
dles fed along the rails. DBy turning hand-
cams 37 the worms 34 are dropped out of en-
garement witi their worm-wheels and the
feeding of the saddles is arrested. As the
left-hand milling-head is shifted to various
positions upon the bed, the transmitting-gears
31 move along with the head. As the right-
hand milling-head is given its short adjust-

machine is disposable at right angles to the | ments along the bed for depth of cut, the mo-
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tion 1s aeeonﬁ_modated by the gearing 31 per- | interior fitting cone 52, its exterior fitting the
taining to that head, one of the gears sliding | upper bearing 39 of the arbor, this bushing

with reference to the other. When this
right-hand meilling-head is tipped to do bev-
eled milling its gearing 31 would become dis-
turbed, and the disturbance may be compen-

~sated for by lowering the bearing 32. 'T'he

10

peculiar mounting of the milling-arbors in

their saddles will now be described, Fig. 7 be- |

ing preferably referred to. -

39 indicates the top bearing of the milling-
“arbor, the same being bolted against the face

of the top of the saddle; 40, Fig. 3, the bolts
securing this bearing to the saddle, the same
engaging the saddle by vertical slots in the
saddle whereby the bearing may have verti-

- cal adjustment upon the saddle, the design

20

being that the bearing isto be left free enough
to adjust itself npon the saddle; 41, a ecasing
for the worm and worm-wheel secured to the
base of thesaddle and formed in two horizon-
tal parts, the upper part being bolted to the
saddle and the lower part being bolted to the

- upper part, whereby the lower part may be

25

removed, thus opening the worm-wheel cas-.

ing, the casing forming a projection. for the
worm and worm-wheel and also a reservolr
for oil; 42, the hub of the worm-wheel 28, the
worm-wheel being fast upon the milling-arbor
27, the exterior of this hub therefore forming
the lower journal of the milling-arbor; 43, the
upper hub of the. worm-wheel casing sur-
rounding the hub of the worm-wheel and

forming the lower bearing for the milling-

35

40

435

- adjusting the bushing vertically in the bear- |
ing, this nut being preferably grooved; 47, a
¢lamp bolted to the saddle and engaging the
groove of nut 46, this clamp when tightened

50

arbor, this being bored tapering, larger be-
low; 44, a bushing fitting the taper-bearing
43 and the journal formed by the hub 42, the
upper end of this bushing projecting above
bearing 43 and being threaded; 45, a saw-cut

or split in one side of bushing 44 and extend- |

ing from its lower end to near its top, whereby
when the bushing is drawn upwardly in the
bearing it becomes contracted upon the jour-

‘nal 42; 46, a nut secrewed upon the upper end

of the bushing and serving as a means for

serving to prevent the turning of the nut or
any lifting of the nut; 48,a nut screwed on

- the upper end of journal 42 and forming the

L g |
LJ1

adjustable upper cellar for that journal, the
washer Dbeing preferably inserted between

this nut 48 and the nut 46; 49, a collar on the

milling-arbor 27 just over its lower journal,

- this collar being the fast-clamping collar for

~ the milling-cutter; 50, the worm heretofore |

6o

referred to as giving motion to the worm-

wheel and milling-arbor; 51, the milling-cut-

ter fitted upon the arbor and having its pe-

“ripheral teeth of any usual or desired form,

‘the lowar end of this cutter resting against

collar 49 of the arbor; 52, a cone splined upon

the milling-arbor over the upper end of the

cutter and bearing against the upper end of

]

bed between the twe miiling heads.

turning with the arbor and cone and forming
the upper journal of the arbor; 54, a slot
through one side of bushing 53, thus permit-

! ting the busking to expand or contract as it

is adjusted up or down upon the cone; 99,
nuts uponthe ends of cone 52, engaging above
and below the bushing 53 and serving as
means by which the bushing may be adjusted
up or down on the cone and the bushing
thereby expanded to a proper running feed
in bearing 39, bearing 39 having such length
that the nuts 55 will never clamp that bear-
ing endwise; 56, a nut on the upper end of
the milling-arbor 27, serving to firmly clamp

the milling-cutter and the cone to the arbor;

57, Fig. 1, the bracket heretofore referred to
as pertaining to gearing 31 of the left-hand
milling-head, and 58, Fig. 7, the step hereto-
fore referred to as limiting the inward ad-
justment of the right-hand milling-head npon
the bed of the machine. | -
Referring to Fig. 7, it will be observed that
the milling-arbor is confined endwise by its
lower journal only, the upper journal, formed
by the bush 53, being free endwise in bear-
ing 39, and bearing 39 being so loosely
clamped to the saddle that it is at liberty to

shift vertically. Expansion and eoantraction

of the arbor are thus compensated for.. The
lower bearing, formed by bushing 44, may be
tichtened upon the lower journal 42 by means
of nut 46. End play at the lower journal
may be taken up by means of nut 48. 'The
upper journal, formed by bushing 53, may be
expanded in its bearing 39 by means of the
nuts 55. The milling-cutter is clamped to

the arbor by nut 56. By removing nut o6 .

and, if necessary, further slacking bolts 40,

Fig. 3, the upper bearing 39, together with

cone 52 and bushing 53, may be removed,
and then the milling-cutter may be lifted off
of the arbor and another put in place.

We claim as our invention— |

1. In a milling machine, the combination,
substantially as set forth,of a horizontal bed,
a milling head mounted upon the bed near
one end, a saddle mounted on the head and
arranged to slide crosswise of the bed, a ver-
tical milling arbor mounted in said saddle, a
second similarly provided wmilling head ar-
ranged to shift along upon the bed, and a
pair of shifting clamp-rests secured to the

2. In a milling machine, the combination,

substantially as set forth, of a horizontal bed,

a pair of milling heads mounted thereon, sad-

dles sliding on the heads erosswise of the bed

and carrying vertical milling arbors, a pair
of shifting clamp-rests mounted upon the bed
between the two milling heads, and means
for tipping one of said milling heads to bring
the plane of its milling arbor at an angle to
the vertical plane of the other milling arbor.

3. In a milling machine, the combination,

 the cutter; 53, a bushing having a tapered | substantially as set forth, of a horizontal bed,
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milling heads thereon, rest-saddles arranged |
to slide upon the bed between the milling
heads, brackets arranged to slide upon said

saddlescrosswise of the bed, saddles arranged

to slide vertically upon theinner faces of said

brackets and having inwardly projecting

rest-lugs, and serews for adjusting the brack-

ets upon the rest-saddles and the lugged sad-

dles upon the brackets.

4, In a milling machine, the combination,
substantially as set forth, of a horizontal bed,
a milling head mounted at one end thereof for
limited sliding motion thereon and carrying 4
vertical milling arbor, an adjusting serew for
moving said milling head upon the bed, a see-
ond milling head arranged to shift along the
bed, and shifting clamp-rests mounted upon
the bed between the two milling heads.

5. In a milling machine, the combination,
substantially as set forth, of a horizontal bed,
rest-clamps thereon, a milling head mounted
on the bed, asaddlesliding thereon crosswise
of the bed and carrying a vertical milling
arbor, and adjusting screws arranged to tip
sald milling head upon the bed. |

6. In a milling machine, the combination,
substantially as set forth, of a horizontal bed
having top flanges, clamp rests mounted on
sald bed, a milling head carrying a trans-
versely movable vertical arbor and resting
upon the top of said bed, clamps attached to
said milling head and engaging under the
flanges of the bed, and wedges interposed be-
{;)W(i}en sald milling head and the top of the

ed. |

7. In a milling machine, the combination,
substantially as set forth, of a horizontal bed
having top flanges, clamp rests mounted on
sald bed, a milling head carrying a trans-
versely movable vertical arbor and resting
upon the top of said bed, clamps attached to
sald milling head and engaging under the
flanges of the bed, and wedges interposed in
the joint between said milling head and
clamps. |

3. In a milling machine, the combination,
substantially as set forth, of a horizontal bed
provided with a longitudinal rack, rest-clamps
mounted on said bed, a milling head carrying
a vertical arbor and mounted for sliding mo-
tion on the bed, a pinion-shaft mounted on
sald milling head with its pinion engaging
said rack, a heel-block engaging at selected
position on said rack,and an adjusting screw
engaging between said heel-block and mill-
1ing-head.

9. In a milling machine, the combination,
substantially as set forth, of a milling head
having a horizontal rail, a saddle fitted to
slide on said rail and carrying a worm-bear-

547,740

ing, a splined shaft mounted parallel fto said
rail, a feed serew mounted on the rail to move
the saddle thereon, a vertical milling arbor
mounted in bearings carried by the saddle, a
worm-wheel fast on said arbor, and a worm
on sald shaft at said worm-bearing and engag-
ing said worm-wheel.

10. In a milling machine, the ecombination,

substantially as set forth,of a milling arbor,a
driving gear fast to one end of the milling ar-
bor and having a hub forming a journal for
the arbor, a tapered bearing surrounding such
journal, a split bushing fitting such journal
and tapered exteriorly to fit said bearing, a
nut for adjusting the bushing endwise in the
bearing, and a supporting bearing at the op-
posite end of said arbor.

11. In a milling machine, the combination,
substantially as set forth, of a milling arbor, 4
tapered bearing at one end thereof, a split
bushing fitting the journal of the arbor and
tapered exteriorly to fit said bearing, a nut
upon one end of said bushing and engaging
one end of said bearing, and & nut upon the
arbor engaging against the face of said bush-
ing-nut,

12. In a milling machine, the combination,
substantially as set forth, of an arbor having
at one end a journal and a clamping collar at
the inner end of the journal, a sliding jour-
nal at the other end of the arbor, a nut on the
second end of the arbor to move said sliding
journal and clamp a catter between said slid-
ing journal and said collar, a rigid bearing
for the first mentioned journal, and an end-
wise sliding bearing for said sliding journal.

13. In a milling machine, the combination,
substantially as set forth, of a milling arbor, a
cone removably secured to one end thereof, a
split bushing fitting upon and turning with
salid cone,nuts upon said cone clamping end-
wise upon sald bushing, a bearing engaging
the exterior of said bushing, and a snpporting
bearing for the opposite end of said arbor.

14. In a milling machine, the combination,
substantially as set forth, of a splined milling
arbor having a fixed collar near one end, an
enlarged journal splined upon the opposite
end of the arbor, a bearing for such enlarged
journal, a bearing for the opposite end of the
arbor, a milling cutter splined upon the ar-

bor between said collar and said enlarged.

journal, and a nut upon the arbor for clamp-
ing sald cutter and enlarged journal against

sald collar.
GEORGE T. REISS.
JOIHN B, CROCKER.
Witnesses:

W. R. SMALL,
E. R. SHIPLEY.,
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