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- To all whom it mey concern” ST .,
~ Be it known that I, ERNEST J LEES 01t1—'f :
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“land, county

UNITED STATES PATENT ¢

ERNEST J LEES OF OLEVELAND OHIO ASSIGNOR TO THE GRANT-LEES MAOHINE COMPANY .

OI‘ GLEVELAND OHIO A OORPORATION OF OHIO

G'UTTER-HEAD FOR GEAR—CUTTING- MACHINES

Sp eclﬁcehon of Lettere Pa.tent

Patented Nev 24 1908

: Appllea.tlon ﬁled December 23, 1907 Senel No. 407 672

zen of the United States resident of Cleve—f_ =
of Cuyehoga ‘and State of
Ohle, have 1nvented a new and useful Im-
provement -in- Cutter-Heads for (Gear- Cut—f-.

ting Machines, of which the following is a

specification, the prmelple of the 1nvent10n_;
 being herein explained and the best mode in-
which T have contemplated. epplylng that
punelple, so as to dlstlngmeh 1t from other'_

o 1nvent10ns
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20

- cutter spindle, which, although the same as
in the orlglnal struetme were not thus mi-,
o nutely illustrated and: descnhed in the ap-;

30

As 1ndleated the present 1nvent10n reletesf; _
- to an 1mprov ed form of cutter head. demgnedf"_‘ -
for use particularly in gear cutting machines-
- which is recognized as an eS];)ecmlly difficult |
- kind of milling work. Obviously, however,
such head is equally Well adapted for use in-
any ‘milling machine ‘where a. universal ad-

justment. of the cutter is. neeeeealy or de-'-_

~ sirable. |
. The gener al sub]ect nmttel of thlS a,pph-j_;
. :catlon omglnally formed a part of my co--
pending application for gear cutting ma- |
chine, filed September 21 1906, Serial No. | The other end of such body 1s screw-thread
335, 560 from Wthh it ha,s been. d1v1ded out. | ed to receive a nut C’, that, for. convenlence n
18 prowded with mdla,lly extendmg arms ¢t
i By means of this nut, the head is edapted to
be drawn longltudmelly of its hearlng m
‘cross member o until the first. ¢ of the
-spaced shoulders on its forward end rests

{ solidly against the: face of such member «

In addltlon T here show the details of con--

struction involved in the mounting of the

 plication just referred to.
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The object of the present 1nvent10n is to,
provide a universal cutter head, that, while |
affording every desired adj ustment fer the -
cutting of spur, worm or spiral gears, will
nevertheless be smlple 1n- eonstruetmn endi'
'operatmn o 5

To the eeconiphshment of these . end re~-_; wded two bearings ¢° ¢’, alined upon a dia-

metrical line, in which heerlngs 1s journaled
‘the cutter splndle or arbor ). Such cutter

lated ends, said invention, then, consists of |
‘the means. ‘hereinafter fully deserlbed a,nd :

o | partleularly pomted out 1n the elmxns
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- The annexed: dra,wmgs and the followmg |
- descmptlon set forth in detail certain mech-
anism embodying the invention, such dis-
“closed means constituting, however but one
of various mechanical forms in Whlch the.

pr1n01ple of the invention Ina,y ‘be used.

In said annexed drawings: Figure 1 rep-—f
‘resents a front elevatlon Wlth portions
shown in section, of a cutter hea,d embedymg;
my several nnprovements Fig. 2 is a hori- | involved in the use of the ordinary, or
zontal cross section through such cutter head;.: g

~ taken on. the line 2—2 Fig.
DO

1y F1g 3 is

a and F1

Whereln 1S mounted the head
‘The latter comprises essentially a

This swiveling support con-

shaft B.

_stra,lght type of cutter, which principle and
|its edvantages need not here be more than -

snnller vertlcal sectmn through the heed,, .f“referred to, belng fully set up in my ether

4 is a horlzontal sectlon on an en-
Jarged scale of the cutter spindle mounting.
In the aforesaid figures only so much of
‘the frame A of the machine is shown as is -
necessary to indicate the manner in which
| the several parts, that constitute the head
a j-r'proper or are d1reetly connected therewith,
‘are supported. ~ Such frame portion 1ncludes '
‘the head stock ¢ in which is mounted the
“driving shaft B for the cutter head, such
‘shaft being driven at various desired rates
| of: speed by means of a cone pulley (not
_-i-ehewn) or. other suitable mechanism. -
To the rear of the head stock and extend-_ - -
‘ing in the sa]:ne ‘general direction is a cross
member o’
_::PI'OPGI' B
swiveling support C rotatably mounted ina
bearing thelefor provided in such cross
“member. a’.
| sists of a SOlld cylindrical body ¢ prowded
“at one end with an enlarged face ¢” between
| which and the body proper are formed two -
spaced shoulders ¢, ¢® of different diameters.

6.0 .
6_5 o
5

c0

In this way the head is adapted to be se-
‘cured in any desired angular position about-

-its axis, such axis, as Wlll be evident, lying
-atb. rloht angles to that of the drwmcr shaft
B a,nd 1ntersect1ng the same.

90

Upon the =~
| front, enlarged, face ¢’ of the head are pro- |

o :_“_epmdle will obvmusly lie suhstentlally m
the same plane with the driving o
]Mounted upon the cutter spindle interme- -
diately between the two bearings just re-
}ferred to, is the cutter D’, which, in the ma-
chine ehosen for 111ustrat10n, (the same as |
| that shown in my co-pending application),
is of the splra,l type commonly denominated
‘a hob. Use of this type of cutter involves a
| different pr1nc1ple of operation from that
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65 tively borne, are alined. In ‘other words

1s 1n the form of a hob it does not require

&3

application wherein a specific modification
of such principle is exemplified. Aside from
these general advantages, however, a par-
ticular advantage in mounting the cutter
arises from the fact that where such cutter
to be centered with respect to the axial line
of the blank. The reason for this need not
be further considered, being obvious, but
attention is directed to the manner in which
this feature is adapted to the taking up of
wear in the mounting of the cutter spindle in

order to secure the steadiness essential to ac-

curate work.
- Referring to Fig. 4, the cutter spindle D
will be seen to comprise three alined por-
tions d’, @?, @* of successively mcreasing di-
ameter. The terminal portions d’ d* are re-
spectively journaled in the bearings ¢f, ¢,
suitable bushings ¢ being of course pro-
vided ; and upon the corresponding project-
ing extremities of the spindle are mounted
two lock, or clamp, nuts ¢* and a bevel pin-
lon d°. A washer @° is interposed between
the mnermost of nuts ¢* and the adjacent
bearing ¢®. Upon the intermediate portion

~d* of the spindle, which is shorter than the

space between bearings ¢® ¢, is keyed the
hob D”. Such hob is preferably a trifle
longer than the portion @* of spindle D upon
which 1t is mounted. Upon drawing the
spindle to the right, Tig. 4, by means of nuts
d* 1t will accordingly be seen that the hob
may be held with any desired degree of

- tightness between the inner side of bearing

¢® and the offset or shoulder on the spindle
between portions > and ¢®.  Absolute steadi-
ness 1. running may be thus secured. By
leaving sufficient clearance between pinion
@’ and the bearing ¢” adjacent thereto, as
also between intermediate portion d2 of the
spindle and bearing ¢S, provision is easily
macde for an indefinite amount of wear with-
out the slightest decrease in the accuracy of
the work turned out, chattering of the tool
being just as effectively prevented after a
long period of service as when new. At the
same time dismounting of the tool is much
tacilitated, since by simply removing the nuts
@*, the whole spindle, together with pinion
d° and the hob D’, are free to be removed
from their mounting on the cutter head.
Rotatably mounted upon the head C be-
tween the cross member ¢’ and the second of
the shoulders ¢® wherewith the head is Pro-
vided, 1s a beveled gear ’ that serves as an
1dler for the beveled pinion & mounted upon
the end of the driving shaft B contiguous to
the cutter head and the bevel pinion just

Y described as being mounted upon one end of

the cutter spindle D. Such bevel gear or
idler 5" has a face wide enough to accom-
modate both the pinions, even when the
spindle and shaft, whereby they are respec-

L
)

-

‘a bevel gear rotatably

905,084

the head may be adjusted about its axis with-
out any interference between the pinion
borne by the cutter spindle and that horne
by the driving shaft. The simplicity of the
adjustment of the cutter head, whereby the
hob D’ may be quickly and casily set at a ny
desired angle to the live spindle, is further
enhanced by the directness of the drive for
by avoiding the use of complicated oearing
the loss of power is reduced to a small frac-
tion.

Incidentally to the tightening of the hob
D" 1n 1ts bearings by the endwise adjustment
of the spindle D above described, the PINion
«* meshing with idler 3" will at the same
time be drawn radially inward with respect
to such 1dler. This will obviously result in
tightening the connection between the PIBLOIN
and gear by drawing the teeth of the former
mto the narrowing portion of the face of
the latter. The one adjustment is thus scen
to simultaneously accomplish two results,
taking up not only wear of the hob bearing
but also of the teeth of pinion and gear.

Other modes of applying the principle of
my invention may be emploved instead of
the one explained, change heing made as re-
gards the mechanism herein disclosed, pro-
vided the means stated by any of the follow-
mg claims or the equivalent of such sfated
means be employed.

I therefore particularly point out and 13-
tictly claim as my invention :—

1. In a device of the character deseribed,
the combination of a driving shaft: a head
angularly adjustable about an axis at right
angles to said shaft; a cutter spindle rofa-
tably mounted upon said head and lymg n
substantially the same plane as said shaft

‘a bevel gear rotatably mounted upon suid

head, the face of said gear extending beyond
sald head; and bevel pinions borne by said
shatft and spindle respectively but hoth in

‘mesh with said gear, the pinion borne by

said spindle being adapted to pass by the one

‘borne by said shaft without interference, as

sald head 1s adjusted about its axis.

2. In a device of the character deseribed.
the combination with a suitable support; of
a driving shaft; a head, provided with a
shoulder, mounted in said support so as to
be angularly adjustable about an axis at
right angles to said shaft; a cutter spindle
rotatably mounted upon said head and ] ying
1n substantially the same plane as said shaft:
mounted upon said
head between such shoulder and said sup-
port, the face of said gear extending beyvond
sald head; and bevel pinions borne by said
shaft and spindle respectively but both in
mesh with said gear, the pinion borne by
sald spindle being adapted to pass by the onec
borne by said shaft without interference, as
sald head is adjusted about its axis.

3, In a device of the character described,
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~ upon said heed between such second shoulder |
and said support; and bevel pinions borne
by said shait and spindle, respectively, the
~ pinion borne by the latter being adapted to;}s‘
- pass by the other without interference.
4. In a device of the character descrlbed
 the combination W1th a suitable support; of'_' 8
a driving shaft; a head rotatably mounted}
in said support so as to be angularly. adjust-
- able about an axis at right angles to the. axis
~ of said shaft, said head being provided with
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the combmetwn W1th a surtable support of[f'.;sald spmdle to press the other side of said

| | cutter against the adjacent bearing.
1n said support: so as to be angularly adjust- | -

‘able about an axis at right angles to the axis
of said shaft, said head being provided with-
~ two spaced shoulders of different diameters; |

‘means adapted to draw the first of suehi_’fi
shoulders against said support to retain said

- head in desired angular position; a cutter
10

a driving shaft; a head rotatably mounted

two spaced shoulders of different diameters;

‘a nut threaded upon the rear end of sa,1d;__
~ head.and adapted to draw the first of such
- shoulders against said support; two dia-
metrically alined ‘bearings upon the front.
end of said head ; a spindle journaled in said.
bearings; a hob- mounted upon said spindle
a bevel gear rota-
tably mounted upon sa1d head between such .
second shoulder and said support; and bevel |-
pinions mounted upon the end. Of sald shaft
and spindle, respectwely, the pinion borne
by the-latter being adapted to pass by the-;}

between smd bearings;

other without interference. .
5. Ina dev1ce of the: charecter descrlbed

~ the combination of two alined bearings, a
spindle mounted in said bea,rmgs and - longl-*f
‘tudinally adjustable with - respect to the
same, and a cutter mounted: upon said spin-
~dle hetweeu said beermgs said spindle be-:|
ing formed with a shoulder dlsposed to bear
against said cutter and press the latter
- qgfunst one of said beasmgs upon. loug1tu-—

~ dmal ad]ustment of said spindle.

50
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6. In a device of the character descrlbed .

the combination of two alined. bearings, a

spindle mounted in said. bea,rmgs and long1—:
i tudmslly ad]usteble Wlth ‘respect . to. the
~ same, said spindle comprising two portlons_ﬁ_
~ of unequal diameters of which portions the |
“smaller extends between said bearings, and |
a cutter mounted upon such smaller spmdle;; "
" portion, the shoulder between such portlons -
bearing against one side of said cutter and |
_.ada,pted upon long1tudmal sd]ustment of | -

7. Ina device of the character descr1hed

| the combination of two alined bearings, a

spindle mounted in said bearings and longr-
‘tudinally adjustable with respect to the
‘same, said spmdle comprising three portions
1 of successively increasing diameter, the in-

{ termediate portion lying between said bear-
spindle rotatably mounted upon seld head |

and lying in suhsteultle,llyr the ‘same plane as |

~ said shaft; a bevel gear rotatably mounted ‘tween such portion and the adjacent larger

portion bearing against one side of said cut-
‘ter and adapted upon longitudinal adjust-
‘ment of said spindle to press the other. srde
jof said cutter against the adjacent bearing.

‘ings, and a cutter mounted upon such 1inter-
_._medmte spmdle portion, the shoulder be-

8. Ina dewce of the character described,

":_the combination of two alined bearings, s'

p111dle mounted in said bearings and longi-

-i:tud11:1:atllyr a,d]uste,ble with respect to the
same, said. spindle comprising three portions
of successwely increasing diameter, the in-
‘termediate portion lying wholly ‘between
| said bearings and the terminal portions be-
-ing journaled in said bearings, respectively,
~and a hob mounted upon such intermediate
spmdle portion, said hob being longer than
~such portion and the shoulder between such
| portion and the adjacent larger portion
bearing against one side of said cutter and
~adapted to press the other side of the same
jfﬂagamst the adjacent bearing..

9. In a dev1ce of the character descrlbed

}._the combination with a suitable support; of _
‘a driving shaft; a head, formed with a shoul-

| der, mounted in said support so as to be
| angularly adjustable about an axis at right
| angles to said shaft and provided on its face

. ._}._'W1th two alined bearings; a spindle mounted
in said bea,rmgs and long1tud1na,lly adjust-
‘able with respect to the same;
‘mounted upon said spmdle between. sa1d
‘bearings; said spindle being formed with a
‘shoulder dlsposed to bear against said cut-
‘ter and press the latter against one of said -
‘bearings upon longitudinal adjustment of

| said spindle; a bevel gear rotatably mounted
“upon said hesd between such shoulder and.
| said support; and bevel pinions borne by
~?;sa1d shaft eud spindle respectively, the pin-

a cutter

ion borne by the latter being adapted to

pess by the. other without interference.

| Signed: by me th1s 16th da,j,;r of Decem— B
: 'l_ber, 1907 )

o ERNEST J. LEES
Attested by—— :
~E. R. Roop,

: J NO. F OBERLIN,
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