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- UNITED STATES

PaTeENT OFFICE.

OWEN F. LEIBERT AND CASIMIR VON PHILP, OF BETHLEHEM,

PENNSYLVANIA, ASSIGNORS TO SAID OWEN F. LEIBERT AND
CASIMIR VON PHILP TRUSTEES

MILLING-MACHINE.

| bPECIFIOATION mrmmg pert of Letters Patent No. 688,422, de,ted December 10, 1901.

- —

Application filed March 16 1901, Serlal No, 51,458, (Ne model.)

To all whom w maoy CONCern.:

Be it known that we, OWEN F. LEIBERT and
CASIMIR VON PHILP ,engineers, of Bethlehem,
in the State of Pennsylvama have mvented
certain new and useful improvements in mill-
ing-machines especially adapted to milling

,-_and finishing solid eranks, both double and

1o

IS

single, and to other uses, of WhlGh the follow-

ing 1s a specification.
The object of the invention is to produce a

speclal machine which shall be more conven-
lent and economical in use than any machine

which is to-day procurable for the purpose of
milling and finishing solid cranks formed in
& smgle piece embodying single or double
cranks, crank-pins, and crank sha,fts and

~ also adapted to other special uses.

20

- isan elevation on a much smaller scale.

25

The nature of the invention will be readlly
understood from the drawings, wherein—
. Figure 1, consisting of two parts, Figs. 1°
and 1°,is a plan view of the machine. Fig. 2

3 I8 a transverse cross-section looking toward
the left of Fig. 1> on the plane 5 3, F'ig. 2. Fig.
4 13 an end view from the right hand of Fig.
1. Figs. b5 and 6 are illustrations, on a small
scale, of two examples of eranks such as can

~ beshaped and finished by the machine. Figs.

7to11 are detailed views of various parts let-
.tered to correspond to the general views.

Throughout the drewmﬂs the ﬂa,me cha,r-

acters of reference indicate the same parts.
The stationary bed-plate a of the machine.

: supports the lower bed 6. The bed b travels

35

shafts, Figs. 1 and 2.
els 10nﬂ'1tud1na,11y upon the bed b. Fmally-

40

5

transversely on the bed-plate and is provided

with transverse guides therefor and actuated

by beveled gears ¢ and transverse  screw-
An upper bed d-trav-

upon the bed d the head-stock g, tail-stock 7,

“and chuck-head 7 are mounted to travel lon-
gitudinally, belncr actuated. by loncrltudmal,
‘serew-shafts 7, k&, “and !, mounted in the bed.

d and keyed or prowded with square ends or

otherwise connected: to be turned by hand or |

by spur-gears m, fitted with toothed clutches,

“as usual, 8o that any one of the screw-shafts.

o, k, a,nd [l may be actuated The gears m are

eetuated by a gear c , Which is drwen by gear |

1 D" on the eounter-shaft q’;

Fig.

By means which
will be presently described the longitudinal
and transverse feeding of the respective beds
d and b are accompllshed during the opera-
tion of the cutter. The face- pla,tes 30 and 31
of the head-stock and tail-stock and the chuck
which is within the chuck-head A are simul-
taneously and equally rotated by beveled
gears 32, 33, and 34, which are actuated by
three corr espendmw beveled gears ¢ on a
spline-shaft s’in a manner which will be here-
inafter deseribed. The milling-cutter p,
which should be of a type with inserted teeth

adapted to cut on its peripheral surface and -
' also on its plane faces or only on one sur-
‘face, if desired, is carried by the shaft g,

mounted in statlonary bearings on the bed-
plate of the machine. 'T'he shaft g is driven
by the gears 10 and 11, affixed to it, and
these in turn are actuated by pinions 12
and 13, turning with the speed-reducing gear
14, which in turn is driven by pinion 15 on
the shaft r.
speed desired by a variable - speed electric
motor o.

The motor may be connected, as shown

in the drawings, to actuate either of the

ogear - wheels 20 and 21 and thence by re-
ductlon-gearmﬂ' to drive the shaft ». From

this same shaft = all the adjustments of the
machine may be actuated. Shaft {1is actu-

ated by beveled gears s from the shaft r, and
pinion %' is in turn actuated therefrom by
beveled gears . A shaft w in line with the

pinion %' carries a clutch w’, one member of
which revolves with it and lS ‘adapted 130 be

connected to be driven by the pinion #/, as
shown. To give a further variation of speed

| in the shaff w, a short counter-shaft v, carry-
y 90

ing two different-sized pinions, is provided
one of which pinions meshes with the pinion
w',-while the other drives the gear v', turning

loosely on the shaft w. The elubeh,fw’- is also

adapted to engage the pinion ', so as todrive
the shatt w a,t reduced speed. A shaft o is
geared to be driven by the shaft w at either
of two speeds by means of the two sets of
gears and the clutch o', as shown in Fig. 2.

The shaft + is driven at any

The speed of the motor may be
‘varied in any desirable way, as is common.
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This gives a further variation in speed. In| drives the gearsb”, ¢, and m at the left-hand

a similar manner a shaft ¢ is geared to be
driven at either of two speeds from the shaft
Z, as shown in I'ig. 2. Turning loosely upon
the shaft v are two pinions %' and 7", either
of which may be clutched to the shaft 4 by

the interposed clutch member #*, which is

splined to turn with the shaft 7. The gear
y" turns directly with beveled gear z', and so
actuates beveled gear z. Gear 7' is geared
by a connter-shaft, as shown, so as to turn
the pinion %" at a different speed.
these variable-speed gears, therefore, the bev-
eled gear z may be driven at any of the great
range of speeds from the shaft {. The bev-
eled gear z turns loosely upon the shaft z";
but by means of a clutch a” the two may be
clutched together, so as to drive the shaft 2.
This shaft 2" is the main adjusting-shaft of
the several feed adjustments, Inaddition to
the slow feed, which may be given to it by
means of the connections described, an elec-
tric motor 50 is connected to turn the shaft
z" rapidly to effect a quicker adjustment by
means of the gear z'’, which turns loosely
upon the shaft 2", but may be coupled there-

- to by the clutch shown in Fig. 1°.

30

 the shaft 41.
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40

45

50

55

6o

The transverse travel of the bed b is accom-
plished by a shaft d’, which may be connect-
ed by a clutch m' to the shaftz''. Theshaft
d’ by means of beveled gearsd’’ and 40 drives
Shaft 41 is connected at each
end by means of beveled gears ¢ to the trans-
verse screw-shafts 52 52, only one of which is
plainly seen in Fig. 2 and which feed the bed
b transversely. The details of this connec-
tion being common practice need not be sepa-
rately illustrated or described.

The longitudinal movement of the bed d is
accomplished by a common form of longitu-
dinal screw-feed, the screw-shaft 55 of which,
Fig. 3, carries beveled gear 56 and is actuated
by beveled gear 57, which turns loosely upon
shaft ¢’, but may be clutched by the clutch
98, 80 as to cause the shaft ¢’ toturn the gears
o7 and 56. Shaft ¢’ is then driven by the
cluteh /', one member of which turns with the
gear o', gear a' being driven by the gear ' on
the shaft 2", as seen in Fig. 3. The shaft ¢’
may be mounted to travel transversely with
the bed b, in which case the conneetion with
the clutch /" must be by a spline, as well un-
derstood. DBy having the shaft ¢’ so travel
with the bed b the bearings for the beveled
gear n', IFig. 3, and for the shaft o’ may be
mounted upon the bed b.

Themovementsof the head-stock,tail-stock,
and chuck are actuated by the two shafts ¢’
and s'. DBoth these shafts ¢’ and s’ are car-
ried in bearings upon the bed d, so as to move
longitudinally with it. Rotation is trans-
mitted from the shaft o’ to the shaft ¢’ by the
gears p' and p”, which may be mounted to
travel with the bed d, as shown, in which case
the shaft o’ is splined to the gear p’, or they
may be mounted on the bed b, in which case
the shaft ¢ may be splined. The shaft ¢’

By all |
| Preferably these two gears are both splined

end of the bed d for actuating the longitudi-
nalscrew-shaftsj, k,and/,asalready described.
The screw-shaft &, asshown in Fig. 3, engages
a threaded half-sleeve beneath the chuck-
head /v and feeds the chuck-head longitudi-

nally. The shafts j and [ cooperate similarly

with the head and tail stocks. "

The shaft s’ is driven from the shaft ¢' by
means of the gears ¢ and s", one or both of
which must be splined to the corresponding
shaft so as to permit of longitudinal travel.

to their shafts and are mounted in bearings
on the chuck-head A, as shown in Figs. 1* and
3. Looseupon the shaft s’ are three beveled
gears ¢', which are respectively mounted to
travel with the head-stock, the chuck-head,
and the tail-stock and which mesh with and
drive the three beveled gears 34, 33, and 32,
which turn with worm-shafts 37, 36, and 35,
Fig. 2, for rotating the face-plates of the
head-stock and the tail-stock and the rotary
chuck in the head 7, as will now be explained.

Only the worm-wheel connections for the
chuck will be deseribed at length, as those
for the head-stock and tail-stock are similar.
Figs. 1*, 2, 3, and 7 show the chuck-head 7,
which surrounds the chuck 60 in the man-
ner best shown in Fig. 7. The chuck 60 is
free to turn circumferentially in the chuck-
head » and is provided with worm-wheel
teeth 61, which mesh with the worm 62 upon
the shaft 36, driven, as already described, by
the gear 33. The gear 33 and its co6perating
beveled gear " are thrown into or out of ac-
tion by means of the clutch (shown in Fig.
1*) upon the shaft s', so that by this means
the chuck 60 may be aceurately turned toany
angular position desired, either separately or
in conjunction with the face-plates of the
head-stock and tail-stock. The face-plate 31
of the head-stock is provided on its periphery
with worm-teeth,which mesh with the worm-
shaft 37, driven by the beveled gear 34.
Similarly the face-plate 30 of the tail-stock is
actuated by worm-teeth and worm-shaft 35,
driven by the beveled gear 32. By means of
the elutches on the shaft s’ it is therefore pos-
sible to turn the parts 30, 31, and 60 at the
same angular speed, the gearing being de-
signed for this purpose, and it is also possi-
ble to turn any one of them separately or two
of them together. | |

The head-stock, tail-stock, and chueck are
mounted so that their axes are in exact aline-
ment. The chuck 60 when designed for the
milling of cranks has a rectangular space of
a size suitable for receiving the ecrank and
set-screws ¢g', by which the crank—7. e., the
webs or crank proper—may be firmly held in
place and accurately centered, so as to bring
the crank-pin exactly at the center of the ro-
tary chuck 60. In Fig. 3 acrankisshownin
position, the erank-pin being marked 65, the
crank-shaft 66, and the web or crank proper
07, the crank-pin 65 being shown in section.
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When the crank-pin is being shaped and | inside face of the other crank i a similar

milled by the machine, it is so placed cen-
trally in the chuck 60, and the shaft 66 is

centered and held in an eccentric chuck 70,

which is adjustably mounted upon and re-
volves with the face-plate 31 of the head-stock.
The other end of the crank-shaft is centered
on the eccentric center 72, which is adjust-
ably mounted upon the face-plate 30. These
eccentric adjustments are accomplished as
follows: The center 72 is carried on a travel-
ing head 73, which is threaded toand is adjust-
able by a screw-shaft 74, placed diametrically
upon the face-plate 30.  The head 73 travels
upon guides 75, which are parallel with the
shaft 74. The shaft 74 turns between col-
lars in the lug 76, fixed on the face-plate 30
and which is provided with a square head
77, by which it may be rotated to accurately
adjust the center 72 to the exact eccentricity
which exists between the crank-shaft and the
crank-pin being milled. The adjustment of

the chuck 70 may be similar, as shown in

Figs. 10 and 11, and need not be separately

described. The four jaws 81 of the chuck

are not mounted directly upon the traveling
head 32, but upon a worm-wheel plate 83, and
they are readily adjustable by means of the

four screws 85. The worm-wheel plate 83,

which earries them, has its peripheral .teeth
engaged by the worm 86, so that it may be
manually adjusted angularly with great ac-

Having now described the pfinoipa,l novel
mechanisms of the machine, its operation as

- applied to a simple double crank, such as is

- shown in Fig. 5, will be explained.

40

45

T
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- 68 that is- to be cut out.

.60

ted lines in Kig. 5 may be taken to show the
shape of the erank as cast or forged ready to
be introduced into the machine. _
web of the erank is solid, as shown, and has
to be milled out. For milling out the metal
63 between the crank-webs 67 the work is
placed in the machine with one of the webs
67 clamped in the chuck 60, the crank-shaft

66 66’ being centered at its respective ends in
the chuck 70 and on the adjustable center 72.

The partsare adjusted so that the axis of the
crank-pin 65 will be in exaect alinement with
the axes of the face-plates 30 and 81. The

face-plates .30 and 31 and the chuck 60 are |

then rotated until the shaft 66 lies in the same
horizontal plane with the crank-pin 65 and
on the same side as the milling-cutter 7.
Longitudinally the shaft is adjusted so that
the milling-cutter will be opposite the metal

| Then, the ma-
chine operating, the bed b is fed toward the

cutter, so that the periphery of the cutter.

cuts away the space between the cranks 67
until the cutter nearly reaches the erank-pin
60. Then the transverse movement is stopped
and a very slow longitudinal feed is given to

the bed d, causing one of the plane faces of

the cutter to cut away the metal 68 until one
of the plane faces of the crank is formed.
The reverse feeding and cutting forms

The dot-

The entire

manner. After this the face-plates 30 and 31
and the chuck 60 are rotated, causing the

crank to be revolved upon the axis of the

crank-pin 65, and therefore enabling the pe-
riphery of the cutter to round up the crank-

| pin. By moving the bed d-endwise the en-

tire length of the crank-pin may be so shaped
in the machine. Then the inside cheeks of
the crank and the entire crank-pin having
been shaped, the cutting is stopped and the
position of the crank is changed to bring the
axis of the crank-shaft 66 in line with the

75

30

centers of the disks 31 and 32, whereupon the

operations of finishing the shaft and the outer

cheeks of the cranks 67 may be acecomplished

in & manner similar to that deseribed.
For the purpose of more readily handling

the work the chuck-head % is divided hori-

zontally, as seen in Fig. 3, so that its upper
portion or strap may be lifted off and the en-
tire chuck 60 taken out. The chuck itself is
bolted together, but divisible horizontally on
the plane 69, Fig. 8, so that it may be re-
moved or put in place without taking the
crank or other work out of the machine.
What we claim, and desire to secure by

| these Letters Patent, are the following char-

acteristic features:

1. In a milling - machine, the cutter and

means for driving it, means for holding the
work, meaus for feeding the work longitudi-
nally, means for feeding the work trans-
versely, means for rotating the work while it

is being milled, and means for changing the

axis of rotation of the work, substantially as
set forth., '

- 2. In a milling - machine, the cutter and
means for driving it, means for holding the

work, means for feeding the work longitudi-

nally, means for feeding the work trans-
versely, means for rotating the work while it
I8 being milled, and codperating driving con-
nections for severally or coactively operatling

sle

95

I00

105

110

the said several means, substantially as set

forth. _ . |

8. In a milling - machine, the cutter and
means for driving it, means for holding the
work, means for feeding the work trans-
versely, means for rotating the work while it
is being milled, and mechanical driving con-
nections connected to simultaneously or sep-

‘arately actuate the said several means, sub-
| stantially as set forth. |

4. In a milling - machine, the cutter and

‘means for driving it, an adjustable tail-stock,

a" head -stock carrying a rotary face - plate,
worm - wheel mechanism for revolving the

face-plate, and means for feeding the head-

stock longitudinally and means for feeding
head-stock and tail-stock transversely, sub-

| stantially as set forth.

5. In a milling - machine, the cutter and
means for driving it, a head-stock carrying a,

rotary face-plate,worm-wheel mechanism for.

revolving the face-plate, a chuck movably

the | mounted upon the said face-plate, means for

II§

120

125

130
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radially adjusting the said chuck upon the
said face-plate, and mechanism for rotating
the sald chuck upon its own axis, substan-
tially as set forth.

6. In a miiling - machine, the cutter and

means for driving it, a head-stock carrying a

rotary face-plate,worm-wheel mechanism for
revolving the face-plate, a chuck mounted
upon the said face-plate and means for ro-
tating the chuck on its own axis independ-
ently of the said face-plate, substentlelly as
set fo1th

Ina milling-machine, the combination of
a head-stock, a tail-stock, an independent ad-
justable chuck mounted betweenthe head and
tall stocks, and means for rotating the said
chuck independently of the said head-stock,

- substantially as set forth.

20

25

30

35

S. In a milling-machine, the combination of
a head-stock, a taii-stock, an independent ad-
justablechuck mounted between the head and
tailstocks, and meansforactuating the rotary
parts of the head-stock, tail-stock and chuck
either independently or together, substan-
tially as set forth.

9. Inamilling-machine, the combination of
a head-stock, a tail-stock, an independent ad-
justable chuck mounted between the head and
tail stocks, means for rotating the said chuck
independently of the said head-stock, and
means for transversely adjusting the head-
stock, the tail-stock, and the said chuck, sub-
stantially as set forth.

10. In a milling-machine, the combination
of a head-stock, a tail-stock, an independent
adjustable chuck mounted between the héad
and tail stocks, means for rotating the said

688,422

| chuck independently of the said head-stock,

and means for longitudinally adjusting the
head-stock, the tail-stock, and the said chuck

codperatively or independently at will, sub-

stantially as set forth.
11. In a milling-machine, the combination

of a head-stock, a taﬂ-stock an independent

adjustable ehvek mounted between the head
and tail stocks, the head-stock and tail-stock
both being provided with revolving face-
plates and with means for actuating the,
substantially as set forth.

12. In a milling-machine, the combination
of a head-stock, a tail-stock, an independent
adjustable chuck mounted between the head
and tail stocks, the head-stock and tail-stock

both being provided with revolving face-

plates, means for actuating them, and means

for eccentrically adjusting their centers, sub-

stantially as set forth.
13. In a milling-machine, the combination
of a cutter and driving mechanism, a trans-

versely-traveling bed, alongitudinally-travel-

ing bed, and a head-stock and tail-stock in-
dependently adjuastable longitudinally and

provided with rotary face-plates and means

for rotating the same, and an independent ro-
tary chuck mounted between the head and
tail stocks provided with means for rotating
it, substantially as set forth.

Signed this12th day of March, 1901, at Beth-
lehem, Pennsylvania. |
OWEN F. LEIBERT.
CASIMIR VON PIHILP.
Witnesses: |

JOSEPH M. LEIBERT, Jr.,
R. W. LEIBERT.
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