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WILLIAM T. S. JOHNSON, OF CINCINNATI, OHTO.

'CHANGE-GEAR MECHANISM FOR MACHINE-TOOLS.

SPECIFICATI_ON forming part of Letters Patent No. 77 4;883; dated November 15, 1904,

- Applcation filed June 24, 1904, Serial No, 214,643. (No model.)

To all whom it may concern:

- Be it known that I, Wirtiam T. S. Jomx-
SON, a citizen of the United States, and a resi-

dent of Cincinnati, in the county of Hamilton
and State of Ohio, have invented a certain

new and useful Improvement in Change-Gear
Mechanism for Machine-Tools, of which tlie
following is a full, clear, and exact descrip-

t10n. |

ism by which changes in the rate of feed of
the tool or when applied to the lead-screw. in

screw-cutting lathes changes in the number of |

threads to be cut may be produced. :
- The object of my invention is to produce a
simple efficient change-gear mechanism ar-
ranged to readily produce any one of a num-

ber of designed speeds,which will at the same |

time be readily adjustable to produce any de-
sired feed. The several advantages of my in-
vention will appear as I proceed with my de-
scription. | - |

In the drawings, Figure 1 is an end eleva-
tion of a lathe with my improved change-gear
mechanism attached. Fig. 2 is a front eleva-
tion of same. Fig. 3 is a section of Fig. 1 on
the line 3 3 thereof. Fig. 4is a similar sec-
tion 1llustrating the arrangement when a dif-

ferent thread is to be cut or a different rate

of feed to be produced than any of the num-

ber of threads or speeds that the machine is |

especlally designed to produce. Fig. 5 is a
section’of Fig. 3 onthe line 5 5 thereof. - Fig.
6 1s a longitudinal section, on an enlarged
scale, of shaft K. Tig. 7 is a partial end ele-

vation of the lathe, the outside wall of the

change-gear box being removed; and Fig. 8
1s a detall view, on an enlarged scale, of the
pins R', to be referred to later.

A 1s the head-stock, mounted on the bed B

in the usual manner, C the lead-screw, and D
the feed-rod journaled in suitable bearings.
H.1s a swinging box, hereinafter to be called

the *"swinging gear-box,” which contains a .

series of multiple gears, which by means of
a sliding gear swinging with the change-gear

box may.be caused to produce several speeds |

in a set of cone-gears (&, which are carried in

a cone-gear box K.
The cone-gear box Fis of any ordinary type

secured to the frame B and is open in front
~and provided near its top with a hinged lid F¥
in-any convenient manner. The cone-gear
-shaft G’ projects beyond the box and there
| has keyed to it the spur-gear ', meshing
tion, reference being had to theaccompanying |
drawings, which form a part of my specifica-

with a gear H, loosely mounted on the rod D,

‘which in turn meshes with the spur-gear H',
o [ loosely mounted on the screw C. By means

My invention relates to machine-tools or | « _

~lathes, and more particularly to the mechan- | to the screw C and the rod D and operatedin

‘any convenlent manner—as, for example, by

of clutch members I T', respectively feathered

the lever D'—the gear G may be caused to
operate either the screw or the rod.
screw-shaft C projects through the cone-box.
as at ', and is there provided with gears in
the manner presently to be described. (See
Kig. 3.)

A substantially U-shaped frame ' is jour-
naled on bushings E"” E”. secured in the side
walls of the cone-gear box, one side of the
frame being just inside one end of the cone-
gear box and the other side of the frame be-
ing Just outside of the opposite end of the

cone-gear box, with its axis of oscillation co-

incident with the axis of the screw €.  The

swinging change-gear box E is secured to or
‘made a part of the latter side of the frame

K’ and carries the multiple change - gears.

"which will now be described.

A shaft K is journaled in the frame-E', and
upon 1t are loosely mounted within the swing-
Ing gear-box the three gears L T/ I.”. Said
shaft is drilled out at the end to receive a
slotted pin M, (see Fig. 6,) which may be
pulled in or out by means of the handle M.
In the slot of this pin is pivoted a key M,
which is normally caused to project through
a keyway N in the shaft K by means of a
spring N'. Said keyway is of the length of
the total depth of the three gears L, 1., and

L"”, which are mounted side by side in the
sald swinging gear-box. - Said gears are pro-

vided with keyways N, which are separated
from each other by means of rings N”,
mounted on the shaft K. The pivoted key
M" is beveled at m, so as to readily slide over
these rings when the pin M is pulled in or
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out. It is apparent that by means of this
pin and the pivoted kev M’ any one of the
three gears 1., I/, or L' may be keyed to the
shaft K the other two turmno'loosely thereon.

One of the bushings X”—namely, the one
nearest the end of the screw—is prolonged,
and loosely journaled upon this bushing is a

1} N , T, -
gear /', having a long hub /', the face of

‘the gear bearing against the frame E' and the

hub extending to the end of the screw-shatt
(’, where it is held in place by means of a
washer J” and a nut J'. Two other gears /'
and / are keyed to the hub /"' of the gear
/"', the three gears [ /' /" being arranged to
mesh with the three gears L I." L” in the or-
der mentioned. (See Fig. 3.)

The set of gears / /" {" are driven by the

oear O, adjustably trunnioned on the usual-

adjustable arm O, and the gear O is driven
by the stud-gear O in the usual manner.
The gear O 1s provided with a long hub o for
a reason which will appear later.

The rotation of the shaft IS 1scommunicated
to any one of the set of cone-gears (z in the
following manner, (see Figs. 3 and 5:) A
sleeve P is feathered to the shaft K. and its
movement along the shaft IS is controlled by

- means of-a bracket P’, which 1s held ina fixed
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Fig. 5.

position vertically with reference tothe frame
¥ by means of a rod P”,which passes through
an opening in sald bracket P'. The sleeve PP
turns loosely in the bracket P’ and has keyed
to it a spur-gear (), which 1s adapted to en-
gage any one of the set of cone-gears (. The
oear () and the braclket P’ are held 1n position
by means of a collar » on the sleeeve P and a
washer »'. It is apparent that the bracket
P’ may slide from side to side, so as to bring
the gear Q opposite to any one of the set of
cone-gears (. It 1s also apparent that the
gear () atter being brought opposite any one
of the cone-gears (x may be brought into
mesh with it by properly swinging the frame
K by means of the bracket P'.

The cone-gear box I' has suitable slots in
its sice and front walls to permit of the swing-
ing up and down of the shatt I{, the rod P”
and the frame K. |

In order to lock the arm P’ in position when
the gear (Q is engaging the desired one of the
set of cone-gears, the upper edge of the front
of the cone-gear box is stepped, as at R, (see
Fig. 2,) there being a step for each one of the
set of cone-gears. On each step is a pin R,

adapted to be engaged by a notch in the flange

of an adjustable collar S, which is mounted
on the bracket P’. This collar is spring-con-
trolled, so as to normally engage one of the
pins, the arrangement being apparent from
The pins R’ are preferably provided
with screw-threaded shanks and screwed into
the steps, each one being provided with a
lock-nut ». This arrangement permits of
adjustment in case of wear of the gears.

It 1s obvious from the description that the

‘engages that cone - gear.

one of the pins R’.

774,883

cone-shaft may be given for each one of the
set of cone-gears either of three speeds, de-

pending upon which of the gears L, L/, or L”
is caused to be keyed to the shatt K. 1Itis

 thus apparent that in order to obtain the de-

sired speed for the feed-rod or the screw, sup-
posing, of course, that the desired speed is
any one of the speeds at which the machine
1s designed to run, it is simply necessary to
pull out- the pin M by means of the handle
M’, so that the key M" engages the proper
one of the gears I, I L., and then move the
bracket P" along the shaft K until it is oppo-
site the proper one of the set of cone-gears
and then swing the frame E' until the gear Q
The spring - con-
trolled collar-S will then be in such a posi-
tion that the notch in its flange will engage
Of course a sultable card
may be provided to indicate the proper posi-
tion of the bracket P' for each of the desired
speeds. It often happens, however, that a

speed or a piteh is desired for which the ma-

chine is not specially designed, and my im-
proved machine 1s especially adapted to such
a contingency.

The end of thesecrew-shaft Cisturned down,
as at C, and 1s there provided with a keyway
¢. To cut any unusual thread for which the
set of cone-gears and multiple gears do not

provide, the nut and washer J’ J” are taken

off and the set of gears? /' /" removed. A
change-gear T 1s then keved onto the end of

the serew (¢ and the nut and washer J’ J"

put back, sald change-gear T being held be-
tween the end of the bushing E” and the washer
J'. The gear O is then removed and re-

versed, (see Fig. 4,) the hub ¢ being of such

length that in the reversed position the gear
O will be brought opposite the change-gear T.
The adjustable arm O’ 1s then adjusted so as
to bring the gear O into mesh with the change-
oear T, and the screw 1s then operated di-
rectly, the cone-gear box being entirely elimi-
nated from the machine. It is apparent that
any speed may be in this way produced.

I do not wish to limit myself to-any particu-
lar number of multiple gears L I L and 7/
/!, as it 1s apparent that this number may be
increased or diminished without departing
from the spirit of my invention, nor do I wish
to limit myself to any of the details of con-
struction described and shown in the draw-
ings, as these may be changed 1n various ways.

What I claim, and desire to cover by Letters
Patent, is—

1. A change-gear device comprising a set

of multiple gears turning together and means

for driving the same, a swinging shaft with
1ts axis of oscillation colncident with the axis
of sald set of multiple gears, a second set of
multiple gears journaled on said shaft and
engaging said first set of multiple gears, means
adapted to key any one of said second set ot

multiple gears to said shaft, a sliding gear on
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sald shaft turning with the same and a set, of
cone-gears adapted to be engaged by said slid-
ing gear, substantially as desc¢ribed.

2. A change-gear device comprising a set
of multiple gears turning together with means
for driving the same, a frame swinging about
the axis of said set of multiple gears, a shaft
journaled in said frame, a second set of mul-

tiple gears journaled on said shaft and engag-

ing said first set of multiple gears, means

aclapted to key any one of said second set of

multiple gears to said shaft, an imntermediate
gear sliding on said shaft and turning with
the same, a set of cone-gears adapted to be
engaged by said sliding gear, and means for

locking said frame and said sliding gear in

position, substantially as described:

3. A change-gear device comprising in com-
bination with the driven shaft, a set of multi-
ple gears turning together journaled on said
driven shaft, with means for driving them, a
swinging frame journaled on sald driven shaft,
a shatt journaled in said frame, a second set
of multiple gears loosely mounted on said

shaft in engagement with the first set of mul-

tiple gears, mechanism adapted to key any
one of sald second set to said shaft, a set of
cone-gears, a sliding gear on said shaft, turn-
ing with the same and adapted to engage any
one of sald set of cone-gears, a bracket con-

‘trolling the movement of ‘said frame and said
sliding gear, with means adapted to lock the

same 1n the desired position, together with
gearing intermediate said set of cone-gears
and said driven shaft, substantially as de-
scribed. |

4. A change-gear device comprising in com-
bination with the driven shaft, a set of multi-

ple gears secured together, and removably
Journaled on the driven shaft, means for driv-
ing said set of multiple gears, a frame Jour-
naled on said driven shaft, a shaft carried by
sald frame, gearing intermediate said set of
multiple gears and said shaft adapted to in-

~duce any one of several speeds therein, a slid-

Ing gear on said’ shaft turning therewith, a
set of cone-gears adapted to be engaged by
sald sliding gear, a train of gears between
sald set of cone-gears and the driven shaft,
together with means for swinging said frame
and moving said sliding gear along said shaft,
substantially as described.

5. A change-geardevice comprising in com-
bination with the driving-shatt and driven
member, a frame journaled thereon, a shaft
journaled in said frame, a set of cone-gears,
a sliding gear on said shatt turning therewith

adapted to engage any one of said set of cone-

gears, gearing intermediate said shaft and the
driving-shaft adapted to induce any one of
several speeds in said shaft. together with
gearing intermediate the set of cone- oears
and the driven member, substantially as de-
scribed. -

6. In combination with the cone-gear box

3

tand a set of cone-gears, the driven shaft jour-

naled in said box and prolonged beyvond the

same, a removable set of multiple gearskeyed

together turning loosely on said driven shaft,

sald driven shaft being prolonged bevond said

set of multiple gears where it is provided with
a keyway adapted to receive a change-gear
of any size., an adjustable intermediate oear

acdapted to drive either the said set of multi-

ple gears or said change-gear when said set
of multiple gears is- removed, a frame jour-

-naled on said driven shaft, a shaft journaled

therein, a second set of multiple gears turn-
ing loosely on said shaft in engagement with
said first set of multiple gears, means for key-
Ing any one of said second set of multiple

gears tosaid shaft, an intermediate gearsliding

on sald shaft and turning with the same adapt-
ed to engage any one of said set of cone-gears,

d gear loosely mounted on said driven shaft

with gearing intermediate the same and the

cone-gear shaft and a clutch mechanism adapt-

ed to key said loose gear to said driven shaft,
substantially as and for the purpose deseribed.

7. In combination, the cone-gear box, a set
of cone-gears journaled therein. the driven
shaft, a frame journaled on said driven shaft,
the latter projecting beyond said frame, a re-

movable set of multiple gears turning loosely

on said driven shaft, a short projection of the
driven shaft beyond said set of multiple gears
provided with a keyway adapted to receive

any-sized change-gear, an adjustable inter-
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mediate gear adapted to drive either said set of

multiple gears or said change-gear when said
set of multiple gears is removed, a shaft car-
ried by said swinging frame, a second set of
multiple gears turning loosely on said shaft
In engagement with said first set of multiple
gears, with means for keying any one of said
second set to said shaft, an intermediate oear
turning with the said shaft and slidine there-
on adapted to engage any one of the set of
cone-gears together with gearing adapted to
gear the cone-shatt to the driven shaft. sub-
stantially as deseribed. |

3. In combination with the driven member,
a set of cone-gears, the gearing intermediate
the same and the driven member, a swinging
frame journaled on said driven member, a
shaft journaled in said frame, an intermediate
gear sliding on and turning with said shaft
acapted to engage any one of the set of cone-

gears, removable gearing journaled on the

driven member, mechanism between said re-
movable gearing and said shaft adapted to in-
duce in the same any one of several speeds,
the driven member projecting beyvond said
mechanism where it is adapted to have keyed
to 1t any-sized change-gear in the absence of

said removable gearing, and an adjustable

gear adapted to drive either said removable
gearing or said change-gear, substantially as
deseribed. | |

9. In combination with a driven member, a
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set, of cone-gears, together with gearing 1n-
termediate the same and the driven member,
a swinging frame journaled on said driven
member, a shaft journaled in said frame, a
sliding gear on said shaft turning with the
same and adapted to engage any one ot the
set of cone-gears, removable gearing on the
driven member, with means for driving said
removable gearing, and gearing intermediate
said removable gearing and the shaft carry-
ing the sliding gear, substantially as de-
scribed.

10. In combination, a driving and a driven
shaft, a set of cone-gears operating the driven
shaft, a sliding gear adapted to engage any
one of said set of cone-gears, an oscillating
frame carrying said sliding gear, gearing 1n-
termediate the driving-shaft and said sliding
gear, adjustable pins supported opposite the

20 set of cone-gears, and a spring-controlled col-

774,883

lar on said oscillating frame adapted to en-
oage one of said pins when said sliding gear
1s in mesh with the corresponding cone-gear.

11. In combination with the driving and
driven shaft, the cone-gear box and the set of
cone - gears operating the driven shaft, the
sliding pinion adapted to engage any one ot
said set of cone-gears, the oscillating frame
carrying the said sliding pinion, and gearing
intermediate the driving-shaft and said slid-
ing pinion, the screw-threaded pins R serewed
into the upper edge of the cone-gear box op-
posite the cone-gears, the set-nut », the bracket
P’ and the spring-controlled collar S having

30

a notched flange normally engaging the pins 35

R’, substantially as described.
- WILLIAM T. S. JOHNSON.
Witnesses: |
GrorcE HEIDMAN,
CrarexceE E. MEHLHOPE.
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