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and overhanging arm,which both are mounted
placed. on each side of the
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1n this head, are

Patent OFricE.

OLUF TYBERG, OF BROOKLYN, NEW YORK.

MILLING-MAGCHINE.

SPECIFICATION forming part of | Letters'Pa,tenfc' No. 696,670, dated January 4, 1898.
- Application filed Jinuafy 22, 1897, Serial No. 620,255, (No model.)

To all whom it may concez"ﬁ: |
Be it known that I, OLUF TYBERG, residing
In Brooklyn, in the county of Kings and State

of New York, have invented a new and use-

ful Improvement in the Construction of Mill-
Ing-Machines, of which the following is a speci-
fication, reference being had to the accompa-
nying drawings. - |
The object of my invention is to procure a
larger range of adjustments without in any

way impairing the strength and rigidity so.
- . essential in all milling-machines.
- plish this result, the circular milling-head is

To accom-

mounted toalarge vertical face of the column,
having a worm and worm-wheel adjustment
The milling-spindle

center of said head, so as to balance one an-

~ other and also to prevent too great overhang
of the bearings. An additional advantage is

obtained by this construction, as when the
spindle is placed in a vertical position it is
brought nearer to the center of the table, thus
avolding as much as possible any vibration of
the table. The knee is mounted at an angle
of forty-five degrees to the sides of the col-
umn, and the center from which the table is
made to swing is approximately an equal dis-
tance from two converging sides of the col-

umn, a construction which enables me to

swing the table either in line with or perpen-
dicular to the axis of the milling-spindle and
permits me to use any length of table and to
feed the table any desired amount in both di-
rections from either one of these as well as
any intervening angular position, a very de-
cided advantage, particularly in view of the

fact that thisadditional rangeisaccomplished

without increasing the overhang of the knee
and still retaining the simple and generally-
approved method of mounting the knee in
vertical ways to the side of the column in or-
der to obtain the necessary strength and rigid-
ity in the simplest possible manner. This

construction also permits of the column being
cast 11 one piece, as the ways are constructed
S0 as to make 1t possible to slide the knee off

the column by onlyremoving the milling-head.
I am also able to feed the table in two direc-

tions, which always remain perpendicular to

each _chef at whatever angle the table may

and table in section.

be -plla-ce'd. It_ivill thus be seen that I am

able, without in the least increasing the size
of the machine or impairing the strength and
rigidity of the most essential parts, to do all
the work which the present machines are

capable of, and in addition to this perform a

large variety of other work which is now only
partially accomplished by means of special

attaehments.

In the acecompanying drawings, Figure 1 is
a side view of the machine, showing the knee
Fig. 2 is a front view
of the machine, showing the knee and table

partly sectioned. Fig. 3 is a plan section on

the line X Y of Fig. 1. Fig. 4 is a general

-view of the machine with milling-head ad-
justed for end milling and overhanging arm

removed. Fig. disaplan view of the machine

‘with the milling-spindle placed horizontally,

overhanging arm removed, and the table
placed at an angle.

. A is the main column of the machine and
made one solid casting and having a vertical
projection A', supported by ribs A2 on the

55
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vertical face of which is mounted the circular .

milling-head B by means of three bolts b, held
in the T-groove &' of the milling-head and by
means of which the milling-head may be

clamped at any desired angle. |

By means of a worm-shaft 6°, mounted in
bearings b* and b5, bolted to the column, and
a worm-wheel 0% screwed to the circular rim
of the milling-head B, the milling-head can
be easily turned and readily adjusted.

80

‘The milling-head B carries the milling-

spindle C, mounted in bearings ¢’ and ¢? and
which form part of the head B, and an over-
hanging arm D, mounted in bearing D', which
1s also a part of the head B and which acts as
a support for the milling-arbor K. In smaller
machines the overhanging arm might be dis-
pensed with. | |

T'he milling-spindle C has tapered holes in

sle.

95

both ends to fit cutter-mandrelsand is driven,

throughspiral gear ¢?, by spiral pinion ¢, which

1s fastened to the cone-shaft ¢°, which is held
in the bearings A’ and A*in the column A
and supported at its extreme end by bearing
B? which is Dbolted to the milling-head B.
The cone-shaft ¢’is driven by cone ¢, It will

thus be seen that the milling-spindle may be
adjusted to stand at any angle between the

110G
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both of these, as illustrated in Figs. 1 and L

The knee I is mounted to the 81des of the
column and has a vertical adjustment by
means of the screw f' in the hub A° of the
column and operated by the horizontal shaft
/* through the beveled gear 2 and pinion £,
all of which are mounted to the knee. The
knee I may be clamped tightly to the frame

in any position by means of the serew 13,
bearing against the gib 7°¢ in Fig. 3.

The knee E 18 80 constlncted as to form a

seat for the cylinder-block G, which lower
portion g'is shaped like a hollow cylinder and
1s fitted into the seat of the knee and in

which 1t may turn freely or may be clamped

tightly at any given angle by means of bolt
g°. (See Fig. 3.)
It will be Obsel ved, as distinet from other

machines, that the eentel on which the table

turns 18 a fixed one with relation to the plane
in which it swings. This fixed center or axis
as well as the axis of the .milling spindle C
both lie in a plane which is pamllel to the

vertical face of the projection A’ of the col-

umn A. In other words, if lines were ex-
tended from the two axes they would inter-
sect. This relation between the axes is de-
sirable, as it enables me to do certain kinds
of worlc, such as spiral cutting, with much
greater facility.

On the uppel portion of the eylinder-block
(x are ways g%, on which is mounted the sad-
dle H and which is fitted so as to sllde back
and forth on the cylinder-block G by means

of screw h, seated 11:1 cylinder-block G and

- fitted into the nut 7', which is a lug in the

40
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bracket I, fastened to the under Slde of sad-
dle H and fo pe described hereinafter.

table K and constructed so as to slide in the
saddle in a direction perpendicular to that of
the saddle I upon the cylinder-block G. By
this construction the relative movement of

the saddle and the table 1s continually pre-
served.

The table K, which is constructed like an -

ordinary milling-machine table, is fed back
and forth by means of a screw k supported
at both ends of the table K and fitted into

~the nut ¢°, which is seated in a lug upon the

bracket I and may be opemted either by
means of hand-wheel £° or automatically, in
a manner now to be described. The screw
may be revolved by the bush 2, seated in

anotherlugof bracketI. Thebush #hasa key

which fitsinto the keyway k?of the screw k and
18 revolved by means of worm - wheel L, fas-
tened toit, and a worm /, which is held in the
swingin ﬂ*-fl ame N, to be mor e fully described
her emafter The motlon tothe worm is 1;1 ans-
mitted from shaft o through two gears ¢’ and
The shaft o is supported at ecwh end in
bearings o® and o* of the cylmder block G and
is driven by beveled gears p’ and
receive the motion fr om the vertical shaft ¢
through gears q and ¢°. The upper end of

Into
the upper portion of the saddle H is fitted the -

a milling-spindle and an overhanging

p*, which

596,670

verticaland horizontal position and including | shaft ¢ is held in the knee F' and is so con-

structed as to raise and lower with the knee,

~while the lower end of said shaft may slide

up and down in the bearing A” of the column
A. The motion is transmitted to the shaft g

by the horizontal shatt M tlnough the bevel-
gears M' and M-~

in bearings A®and A°of column A and is

The shaft M 1s mounted

75

driven throu gh cone-pulley R', which by belt

is eonnected to another cone- pulley R?,. fas-
tened on the rear end of cone-shaft ¢°.
The swinging frame N is mounted on the

| shaft o and guided by the bracket I, so as to

slide along upon the shaft with the saddle H.
To the swinging frame N 1s attached a lever

7%, which extends out through the side of the

cyhnder-block G and is held by the hook on
the lower end of pawl m. When said pawl
m engages the lever n®, the worm [ is in en-
ﬂ*aﬂ'ement with the worm-wheel L.

pawl m is disengaged, the worm drops out of

engagement with the worm-wheel by its own-

Welﬂ'ht The pawlm may be disengaged auto-
matlca,lly by means of an adjustable dog m?,

If the

30

Jle

fitted in a V-groove £° of the table K and |

which as the t&ble feeds forward strikes the

upper end of the p&wl m and disengages the
lever n°.

I claim as n:w invention—

1. In a 1111111110' machine, the combination

of a column havmg a vertical face, a circu-
larly-adjustable head clamped to said face,
a milling-spindle and an

the vertical face, and means for driving said
spindle.

2. In a milling-machine, the combination
of a column having a vertical face, a circu-

larly-adjustable head clamped to said face,
a milling-spindle and an overhanging arm

_ overhanging arm
mounted in sald head with axes parallel to

95

I00
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mounted on each side of the center of the head

with axes parallel to the vertical face and
means for driving said spindle. |
3. In a m1111nﬂ*-m.;wh1ne the combination

| of a column, havmo* a vertical face, a circu-

larly-ad] ustable head clamped to said face,

mountedin said head with axes parallel to the

| vertical face, means for driving said spindle

and mechanism, it being apparent that other
equally well-known mechanisms might be em-
ployed for adjusting said head circularly.

4. In a milling-machine, the combination
of a column having a vertical face, a circu-

larly-adjustable head clamped to said face,

a milling-spindle -and an overhanging arm
mounted on each side of the center of the
head with axes parallel to the vertical face,
means for driving said spindle and mechan-

[IO

arm

115

120

I25

ism, it bemcrappm ent thatother equally well-

known mechanisms might be employed for
adjusting said head ureulaﬂy

5. In a milling-machine, the combination

of a fixed vertical column having projecting

vertical ways, and a vertical face upon which
a circularly - adjustable milling - head is

| mounted, a vertically-adjustable Tknee mov-

130
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~ter line at an angle of about f01ty five de-
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| rela,ted to the axis of the milling-spindle that
lines projected from both of theso will 1nter-.

45

596,670

ing vertically only, mo'untécl-dirooijly in or on
sald ways and having its center line atan an-.
five degrees to the plane of

gle of about forty-
the vertical face upon Whloh the milling-head
18 mounted, and mechanism acting dlreotly
upon the knee to adjust it ver tm(],lly | |
6. In a milling-machine, the combination
of a fixed ver tloal column, huvmfr projecting
vertical ways, a vertical face upon which a
mllllnﬂ*—lload 1s mounted, a vertically-adjust-

‘able knee moving Veltloally only, mounted

directly in or on sa,ld ways and having its cen-

grees to the plane of the vertical face upon
whloh the milling-head is mounted,and mech-
anism acting dueotly uponthe knee t0 adjust
1t Veltlcally a sliding
said knee, means for 1evolvmﬂ" sald milling-
head in a vertical plane, and means for re-
volving said table in a horizontal plane.

7. In a milling-machine, the combination
of a column thl]ElU' a vertical face to which is
mounted a head carrying a mllhnﬂ'-splndle
means for revolving said head in a vertical
plane, a sliding table mounted upon a verti-
oolly-adJustable knee, and means for revolv-

‘1ng said table around a hxed axis which is

approximately an equal distance from two
converging sides of the colaumn, and which is
SO 1elated to the axis of the mlllmﬂ*-spmdle
that lines projected from both of these will
intersect.

S. In a mzlhnn‘-maohlne the eomblnatlon'

of a column hawnﬂ' a, ver tloa,l face to which is
mounted a head carrying a unlhn+~tlr'-sp1ndlejl

- means for revolving said head in a vertical

plane, a table, havm g a sliding movement in
two dir eotlons mounted upon a vertically-
adjustable knee, and. means for revolving
said table around a fixed axis which is ap-
proximately an equal distance from two con-
verging sides of the column and which is so

sect.
9. In a mllhnn'-maohlne the oomblllatlon

of a column hmuno* a Vertloal face, a head

5o

55

6o

clamped to said faoe a millin fr-—spmdle mount-
ed in said head with its axis parallel to said
vertical face, mechanism for the same reason
as above stated for adjusting said head circu-
larly, a sliding table and means for revoly-
ing said table fI‘OIll a fixed center which is ap-
pr oxnnately an equal distance from two con-
verging sides of the column. .

10 In a milling-machine, the eombma,tlou

of a column. huvmw a vertloa,l face, a head

clamped tosaid faoe a nullmn'-splndle mount-
ed in said head with 1ts axis parallel to said
vertical face, mechanism for the same reason
as above stated for adjusting said head circu-
larly, a table having a sliding movement in

two directions and means for revolving said |

table from a fixed center which is approxi-

mately an equal distance from two conver--

oing sides of the column.
11 In a milling-machine, the oomblnatlon

table mounted upon

| of a head carrying a milling-spindle and an

overhanging arm, means for revolving said

‘head in a vertical plane, a table and means

for revolving said table in a horizontal plane,
as well as shdluﬂ' said table in two directions

perpendicular to each other from any angu-

lar position of the table.
- 12. In a milling-machine, the oomblnatlon

of a column, a head clamped to the vertical
face of said eolumn a milling-spindle and an

overhan oing arm mounted in said head with

70

75

axes pa1=allel to sald face, means for revolv-

‘ing sald head in a vertical plane, a table, and
-means for 1evolvm0 sald table in a horlzontal

plane.

18. In a milling-machine, the combination
of a column, a head clamped to the vertical
face of said column a milling-spindle and an

overhanging arm nlounted in said head with
axes parallel to saild face, means for revolv-

ing said head in a ver tleal plane, a table, hav-
ing a sliding movement in two dir eoiuons and
means for 1evolvmcr said table n a hor 1zonta1
plane. *

14. In a milling-machine, the combination

30

Qo

of a column, a hedd ola,mped to the vertical

face of said column a mllllnﬂ'—Splndlo and an
overhanging arm mounted In sald head with

axes p&lallel to said face, means for revolv-
ing said head in a ver tical plane, and a slid-

ing table, and means for revolving said table
from a center which is appmmmately an
equal distance from two converging .sndes of
the column. -

15. In a milling-machine the combmahon
of a column, a olreularly-ad3ustable head car-

TYying a mllhnn*-splndle and an overhanging
| arm clamped to the face of said oolumn a
sliding table, a sliding saddle mounted on a
oyhnder block and fitted into a ecircularly-

adjustable seat of a knee which is vertically
adjustable and mounted in ways on the ver-

tical face of said column.
16. In a milling-machine, the combmatmn ‘

of a column, a onculally adjustable head
mounted to the vertical face of said column,
a milling-spindle and an overhanging arm
mounted on each side of the centel of said

95

100
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head, a sliding table and means for-revolving -

said table from a center which is approxi-

mately an equal distance from two converging
sides of the column. |

17. In a milling-machine, the combination
of a column, a circularly-adjustable head

"mounted to the vertical face of said column,

a milling-spindle and an overhanging arm

head, a sliding table and means for Tevolving

120'_

‘mounted on each side of the center of----sald- SR
125

said table from a center which is approxi-
‘matelyan equal distance from two converging

sides of the column and means for feedmg _-

sald table automatloolly

of a column, a onculmly adJustublo head

mounted to the vertical face of said column,

130

a milling-spindle and an overhanging arm

| mounted on each side of the oentel of the




4 - . 596,670

head, a table having a sliding movement in |

two directions and means for revolving said
table from a center which is approximately
an equal distance from two converging sides
of the column.

19. In a mlllmﬂ‘—machme the combm&tlon
of a column havlnﬂ a vertical way located at
the corner or angle formed: by.two adjacent
converging faces of the column,a knee mount-

ed directly on said way and capable of verti- |

cal motion only thereon, and a sliding table
mounted upon sald knee and free to turn
horizontally upon a pivot, which pivot while

vertically adjustable remains in fixed rela-
tion to the angle of the converging faces,
whereby the ta,ble may be turned from a po-
sition parallel with one of said converging
faces to a 1)0811:101:1 parallel with the other of
sald converging faces.

In testlmony whereof T have her eunto sub-

seribed my name.

OLUK TYBERG.

171tnesses |
CATHARINE GEORGI
FRANK S. OBER.
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Corrections in Letters Patent No. 596,670,

Tt is hereby certified that in Letters Patent No. 596,670, granted January 4, 1898,
upon the application of Oluf Tyberg, of Bi'ook]}fn, New York, for an improvement in
‘“ Milling-Machines,” errors appear in the printed speciﬁcatiﬁn requiring correction,
as follows: Page 2, lines 117-119, and 127-128, the clause ‘it being apparent that
other equally well-known mechanisms might be employed,” and page 3, lines 50-51

and 60-61, the clause “ for the same reason as above stated,” should be stricken out;

i and that the said Letters Patent should be read with these corrections therein that

the same may conform to the record of the case in the Patent Office.

Signed, countersigned, and sealed this 18th day of January, A. D., 1898,

[SEAL. ] ' WEBSTER DAVIS,
Assistant Secretary of the Interior.
Countersigned:
A. P. GrEELEY,
Acting Commassioner of Patents.
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