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To all whom 1t may concern: . |
Beit known that I, EpwarpJ. MCULELLAN,
a citizen of the United States, residing at the

city of New York, in the-county of New York

5 and State of New York, have invented cer-

tain new and useful Improvements in Speed- |

Change Gearings, of which the following 1s a
full, clear, and exact description.

My invention relates to a change speed

10 transmission system particularly for use in

machine tools and analogous uses where 1t 1s

desired to have a wide range of speeds for the

cutting tool or the work feed, or both.
An important need for mechanism of this
15 -sort occurs in milling machines where the
~ work is fed against a continuously rotating
cutter. - Milling machines are now used for
almost every kind of machine work and with

all ordinary materials, but in order to obtain
- 20 good results the speed of the cutter and the

‘speed of the work shauld be widely varied
tor different materials and different kinds or

stages of work. But although such a wide

| adjustment in the matter of cutter speed and
256 work feed is necessary or desirable; the mech-
anism should nevertheless be extremely posi-
tive under all circumstances. There should
be no reliance put on friction drives or other
factors of uncertain value. -
In carrying out the present invention 1
have aimed to provide a mechanism for driv-
ing the cutter and feeding the work table
with great strength and positiveness, but
“which is adjustable to a very wide range and
35 number of speeds. = R
 The essential characteristic of the present
invention by which these results are secured
~ is the provision of a differential gear motion,
the multiplying or reducing value of which 1s
40 determined by two separate adjustments
both of which may be independently varied.
As will later appear, it is possible to obtain
“an extremely large number of speed change
ratios in this way. . o
In thedrawings: Figure1is a generally sec-
tional view of a speed change transmission
system embodying the principles of my In-
vention: in this view the greater part ot the
casing is removed;-the section is taken on

30

45

50 the line I—I of Fig. 2, looking in the direc-

tion of the arrows; Fig. 2 is a vertical Sec-
tional view of the same; Fig. 3 is a view simi-
lar to. Fig. 1 from the opposite side of the
machine, being taken on the line III—I11 of

il

sleeves 9, 9.

Referring to the drawings in which like
parts are designated by the same reference

sien, 1 indicates a driving shaft, having a pul-

ley. 2, which may be belted or connected to
- 60

any suitable power source.

'3 denotes a driven shalt, upon the end of

which may be directly mounted a milling cut-
ter. R | |

4 indicates an additional driven shaft
which is in a position to operate the work ta-

ble feed in any ordinary milling machine as

usually constructed. Kach of the shafts 3

GO

and 4 1s driven from the shaft 1 through a dit-

ferential gear train, the increasing or reduc-
ing value of which may be varied. For this

purpose I have illustrated a preferred con-

struction in which each of the shafts 3 and 4

70

has permanently keyed or fixed thereto a

block or disk 5, which carries bevel gears 6
Each bevel gear 6 is freely revoluble on its
supporting block 5 on an axis radial to the
supporting shaft. S

7-and 8 desig
loosely on the shafts 3 and 4 and meshing
with the bevel gears 6. The supporting
sleeves for these bevel gears 7 and 8 are 1n-

‘dicated at 9 and 9/, and- they are all longitu-

‘ r
¥

70

nate bevel gears. sleeved )

80

dinally splined, slotted. or formed to slidably

receive spur gears 10 and 11 thereon. These
spur gears are therefore constrained to ro-

tate with their connected bevel gear, but

may be longitudinally positioned wherever
desired. I
The means for longitudinally positioning

‘these spur gears 10 and 11 include angularly

and laterally movable frames 12 and 13,

which are formed to loosely surroundsaid.
ocuided on the

spur gears, and are loosely g

handles projecting thérefrom by which they

are moved hoth angularly and longitudi-

nally on their supporting sleeves.. These

handles are designated 14 and 15, and are
bent in any suitable way to pass through -
‘holes oropeningsin the casing of the machine.

Fach handle has a
lying a plate 17, of
Kach such handie

I:l)ortion 16, directly over-

t
portion 16 has a bolt 18,

‘movable therein and codperating with holes .
| | - 105

19, in the plate 17.

20 indicate levers by Whiéh the bolts are

All of these frames have.

89,

90

95

100

1e casing of the machine. =~

retracted from their holes or openings, and

which serve to normally impel the bolts into

locking relation through the pressure of the
o116

55 Fig. 2, looking in the direction of the arrows. | springs 21. S
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Ehch of the frames 12 and 13 carries a |

plurality of gears all permanently i driving
relation with the spur gears 10 and 11 corre-
sponding thereto. The frames 12 each carry
a single idler 24 supported in this manner
while the frames 13 carry ,
nominated 25, 26 and 27, of which 25 and 27
are permanently in-mesh with spur gear 11,
while 26 meshes only with idler 27. - In this
way a reversal of direction as well as' change

~of speed may be obtained in the gears 11.

Referring now again to Fig. 2, it will be

- .noted that the driving shaft 1 has a plurahity
. of gears 29/, 29%, 29° and 29*, and also 31,

15

2()

-~ may be made between idlers 24, 25 and 26,

B} LA
‘the frames 12 and 13 through their respec-

26

312, 313, 314, These gears are permanently

fixed to their supporting shaft, and are pref-

erably all of different sizes and disposed 1n
cones, as shown. The pitch of all the spur
gears of the mechanism is made the same so
it is evident that anintermeshing engagement

. etc.,

and any selected gears 29, 29% .
' 312, etc., as desired, by moving

tive handles 16. The frames 12 are capable

~ of making only one such meshing engage-
- ment when in any particular plane, but the

30

35

40

45
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frames 13 are capable of making two inter-

meshing engagements for each plane of their

disposition, respectively through the idlers
25 and 26, such respective engagements pro-
ducing rotation of gears 11 in opposite
directions. The disposition of the holes 19

is such that the various frames are locked

when in their proper meshin% engagements,
and it will be observed that there are double
series of holes for the frames 13, while only

a single series is provided for the frames 12,

as required. The frames 12 have, however,

one single additional hole 32, with which .

bolts 18 may codperate, and when locked in
the position of this hole, idlers 24 engage
short rack sections 33, which preclude gears
10 from any movement. The idlers 24 are

of course in planes out of mesh with the vari-.

ous cone gears at this time.
The operation is as follows:
applied to the driving pulley 2, the shaft 1 1s
rotated with its various gears 29, 29* . .
ete.,31/,31%, . . ete.  Thevariousframes
12 and 13 being locked in any position, it

is evident that gear transmission trains are

" egtablished which rotate the bevel gears 7

60

65

and 8 at certain definite speeds. For each
change of position of a frame 12 or 13, the

corresponding bevel gear is rotated at a
different speed. From the bevel gears 7 and

8 the shafts 3 and 4 are driven through the | said respective devices for changing the speed

disks or blocks 5, carrying the idle bevel gears
6, which act as an ordinary differential train
or mechanism. The speed of driven shafts

3 and 4 will be equal to one-half the sum of
the speeds of their corresponding bevel gears -

7 and 8, whatever values these may be, either
positive or negative: '

three idlers de-

the bevel gear 7 had a speed of 500 R
‘| one direction while bevel gear 8 had a speed

sultant speed of only 10 R P M.

Power beiﬁg'

range of possible s

887,010

In a milling machine it may be necessary
to drive the cutter ondy a few revolutions a
minute at one time, while at danother time 1t
may be called upon to have a speed of sev-
eral hundred R.P.M° Such changes amount-
ing to several hundred fold are practically

impossible with any simple cone gear drive,
but they may be freely obtained by my difier-

ential mechanism. For example, supl[josing

M 1n

of 480 R P M in the other direction, it is evi-
dent that the driven shaft 3 would have a re-
If however,
bevel gears 7 and 8 rotated at the speeds
noted 1 the same direction, the driven shaft

'3 would have a resultant velocity of 490 R

P M. Itis clear that this change amounts to
nearly fifty fold, but it is accomplished by
only very slight differences in the pitch di-
ameter of the gears 297, 29* .
312 . . ete., altogether within.the limits
of practical construction. A very great
eed adjustments 1s thus
obtainable and at the same time a large num-

ber of ratio values. With the construction.
shown, it is obviously possible to have thirty-

six different gear combinations for driving

the cutter and the same number for driving
| the work table, and as each of thesé is abso-
lutely independent of the other, one thou-
| undred and ninety-six different

sand- two

. ete., 317,

70

79

30

85

90

95

speed ratios are obtained between the cutter

and the work (providing none of the S'Bparate-"

gear trains give identical results). The

present mechanism therefore provides for a.
wide range and a large number of speed ra-

L]

tios in & milling machine.
" What I claim, 1s:— =~ -

1. In a change speed mechanism, a differ-
éntial gear train h&ving' a driven member and

100

105

two rotating devices individually and inde- °

pendently communicating motion thereto,

and two separate independent means each .

including cone gears and a pinion longitudi-
nally movable with respect thereto to select-
ively mesh therewith, said means acting on

said respective devices, for changing the
speed of either independent-lﬁ of the other.

2. In a change speed mechanism, a differ-

110

115

ential gear train having a driven member and

| two rotating devices individually and inde-

pendently - communicating motion thereto,

and two separate independent means each
including cone gears and a pinion longitudi-

nally movable with respect thereto to select-

120

ively mesh therewith, said means acting on

and direction of rotation
ently of the other. | | -

‘3. In a change speed mechanism, a differ-
ential gear train having a driven member and

of one mndepend-

125

two rotating devices mdividually and inde- -

pendently communicating motion thereto,

and two separate independent means each 130
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including cone gears and a pinion longitudi-
nally movable with respect thereto to select-
ively mesh therewith, said means acting on
said respective devices, for locking one
against movement and changing the speed of
the other. _ |

4. In a change speed mechanism, a differ-
ential gear train having a driven member and
two rotating devices individually and inde-
pendently communicating motion- thereto
and two separate independent means each
including cone gears and a pinion longitudi-

nally movable with respect thereto to select-
‘ively mesh therewith, said means acting on

said respective devices for locking one
against movemert and changing the speed
and direction of rotation of the other.

5. In a change speed mechanism, a driven

member, a gear carried thereby and two de- |
vices including gears meshing with said gear
‘and adapted to independently communicate

motion thereto, and means each including

cone gears and a pinion longitudinally mov-
able with respect thereto to selectively mesh
therewith, said means for varying the rela-
tive speeds and direction of rotation of said
devices. S

6. In a machine tool, driven shafts for the
cutter and for the work feed, a driving shaitt,
two sets of cone gears thereon, a differential

train of gears driven by any one gear of each

of the two sets of cone gears, for driving the
cutter shaft, and another differential gear
train meshing with any one gear of each of the

‘same two sets of ¢one gears, for operating

the work feed. .
In witness whereof, I subscribe my signa-
ture, in the presence of two witnesses.
_ - 'EDWARD J. McCLELLAN.
Witnesses: | - '
{uas. T. LUuTHER,

J. T, WILLIAMS.
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