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To @ZZ whom it may concern: _
- Be it known that I, WILLIAM DONALDSON
a citizen of the Umted States, residing et

: Ludlc:mr inthe countyof Kenton,in the State of |
| Kentncky,have invented cer tain new and use-

ful Improvements in Variable- -Speed Drives

B B 'f';ma’y be praduced

e 20

-+ viewof the gear-box as seen loekmg in the di-
©  rection of the arrow 6in Fig. 5, the cone-gear
L 7 is a section through |
the Speed-box on the line 7 7 of Fig. 1.
~ . 38isavertical section through the same.

. 91is a section through Fig. 8 on the line 9 9 _

' being omitted.

- for Machine or other Tools, of which the fol-
- lowing is a full, clear, and exact deserip-
. tion, reference bemﬂ' had to the accompany-
R 10
SRS cation. .
- My mventlon relates to maehme tools, and
L more partlcularly to the mechanism by which
~° changes in the feed of the tool or when ap-

ing drewmﬂs, Wthh form part of my eDeelﬁ

plied to the lead-screw in screw- cuttlnﬂ' lathes

|||||

The object of my 1nvent10n is to plewde

"~ such a mechanism that the full number of
changes possible in the machine may be made
0 in the shortest p0351ble time and with littie or
" - nochance for error.

v . pear more fully as I proeeed Wlbh my ﬂpeclﬁ-
| o -".catlon L .

.25

. tion of -a lathe prowded with my improved

Its advantages will ap-

In the drewmge qure 1 is an end eleva-

2 is a front elevation of a
Flg 31s a top plan view.

" 'mechanism. Fig. 2
portmn of the same.

. Fig. 4 is ahorizontal section through the cone-
gear box. Fig. 5isa vertical section through.

4. Fig. 6isa

Fig.

- and'Fig. 10 is an mdleator card.

45
. may be multiplied one or more times..
- machineillustrated this box contains gearing
-+ soarranged that the sliding gear referred to
.~ maybe given any one of four dlfferent speeds.
L _:sa of any desired proportion to each other, and | jeets through the stagg ered slot 7’ in the face
these several speede mey be produced by the | of the epeed-ﬂ'ear box K, and the edgee of seld -

A is the heed-stoek mounted: 011 the bed B

- in the usual manner, O the lead-screw, and D |
. the feed-rod, mounted in suitable be&rmﬂfs
. HKisa box ‘hereinafter called the * speed-'
ﬂ‘ear” box, centmmng gears and a shifting
o dewee wheleby the speed of the mtermedlete
or sliding gear which operates the cone-gears

In the

Flg :
- Big.

|

the
two.
are of euch size that the speed of the latter is.
one-fourth that of the former.

the hub of the gear I’ and said gear bein

termediate gear I’ m

- | simple mempulatlen of a lever as will new"

be described.
Mounted in suitable beatmgs in the speed-
gear box K is & shaft F, which pmJeetS into

the frame of the machme where it is provided

with the usual tumbler - gears, sSo as to be
driven in either dlrectlon flem the spindle.

a gear H, keyed 130 a stud-sheft H';: The

other two, g and g', are in line, respectively,

with two gears & and %/, which are keyed to

‘a shaft K, mounted in smteble bearings on

the opposme side of the box K. A gear K’ on
the end of the stud-shaft H' meshes with the
gear k, so that the shaft K is driven from the

| shaft F throucrh the gears G, H, K’, and k.
The gears ¢’ and % and the gears g and k' are
respectively the same size, the diameters of
first two being twice these of the second

The gears between the shafts F and K

other proportions might be adop ted; but these
are taken for illustration.

- A shaft L is mounted in the frent end of
-the box E, and to this shaft is feathered a

gear L/, plewded with hubs at each side,
upon which is Journaled a swinging frame L",

provided at one end with s handle and at

the other end with suitable Journels, in which
an intermediate gear I’ is mounted S0 as te
mesh with the gear I'. :

As shown in Flbe 7, 8 and 9 the gear Z’ is

in mesh with the gear g’ on the sheft F. It

is thus evident Lhat the shaft L will be ro-

tated from the shaft F at a certain speed.

Of course
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‘Three gears G, g, and ¢’ are keyed to the shaft
J Of these three the first, &, meshes with

6o

75

8o

The swinging frame L” being journaled on -

feathered to ehaft L, it is evident thab the in-

thereby producing four d1ﬂ:’erent epeeds in

‘theshaft L, these speeds being related o each

other in the ratios of two to one, one to one,
one to one-half, and one to one- feurth ‘This
shaft drives the sliding gear which operates

g 9o

may be b:euwht into mesh
with any one of the fourgears ¢, ¢/, &, and %',

05

the cone-gears, as will be plesently deseribed.

‘The handle 7 of the swinging frame L' pro-

100




.
slot or opening are provided with notches 1,
2, 3, and 4, corresponding to the positions of

the handle I when the intermediate gear [

IO

engages, respectively, with the four gears ¢’,
k', g, and k. Said handle [ is provided with
any usual spring-controlled catch [, adapt-
ed to engage with the notches 1 2, &c.

We now pass to a description of the cone-
gear box and the mechanism by means of

which the sliding gear, whose speed is deter-

- mined bythat of the shaft' L, may be shifted,

S0 as to operate any one of the cone-gears.
Said sliding gear is feathered to a shaft M in
the back of the cone-gear box T (see KFigs. 4,
5, and 6) and is lettered in the drawings M’
The shaft M is driven from the shaft L by

- means of two intermeshing gears of equal di-
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ameter, m and m’, mounted, respectively, at
the ends of said shafts, Fig. 2. A swinging
frame M is journaled on the hub or bushing
of the gear M’ and carries at one end, suit-
ably journaled to it, a gear m',which meshes
with the gear M'.

N’ N'N'are the cone-gears keyed to a shaft
N, which. is suitably journaled in the cone-
gear box T and projects at one end through
said cone-gearbox. Itisthere provided with

" a gear N”, from which the feed-rod B and the

30

lead-screw C are driven in any usual or cus-

tomary manner.
The intermediate gear m' is adapted to en-
gage any one of the cone-gears N', (in this

~ case ten,) and such engagement is brought
.. about in-the following manner: Extending

35

the length of the cone-gear box and at the bot-
tom thereof are two rods m m, upon which

slide a frame O, provided with a dovetailed

40
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oroove O'. A frame P slides in this groove
O’ and has at its inner end an upwardly-ex-
tending bifurcated leg P’, which fits in a slot
P’ in the swinging frame M" and there em-
braces the bushing P'’, which formsthe jour-
nal of the gear m’’. It is thus evident that
by means of the sliding frame O and the slid-
ing frame P, the motion of one being at right

“angles to that of the other, the intermediate

gear m'’ may be brought into mesh with any
one of the cone-gears N’, so as to drive said
cone-gears from the shaft M. The sliding
frame P is provided at its outer end with a
spring-controlled pin Q, adapted to engage
with the holes Q' in the under side of a guide-
plate Q", attached to the front face of the
cone-gear box T. This pin is controlied by
a handle R, pivoted in the end of the frame
P. The handle R is provided with a shoul-

der r, adapted to engage with the front face

of the guide-plate Q" in such manner as to
sufficiently gnide the operator in moving the
slide so as to make the gear m'’ engage with
the several cone-gears. | |

The operation and manipulation of my

speed-gear mechanism are apparent from the

description. Inordertogetany certainspeed,

6 5 it is only necessary to bring the handle / into
position such that the cateh I’ will engage

~ the proper notch in the speed-gear box and

. 736,238

the pin Q into the proper hole Q. Inorder

to illustrate the ease with which my speed-

oear may be manipulated, I show in Fig. 10
an index-card.
numerals ¢“1,” *¢2,” **3,” and ‘‘4,” which cor-
respond to the notchesin the speed-gear box,
and for each of these notches there are ten
threads indicated, (corresponding to the dif-
ferent speeds,) that may be cut with the catch
', adjusted to the first notch. There is the
same . for each of the other three notches.
For example, in order to cut twenty-four

threads to the ineh the catch [""is adjusted

so as to engage with the notch 4 and the
handle R is adjusted so as to have the pin Q
engage with the sixth hole in the guide-plate
O”. In practice these several threads are

arranged in columns above the holes Q.

Thus above each hole would be indicated on
the indicator-card four threads, one which
would be cut with the cateh /' in the notch
1 of the speed-gear box, the second corre-

‘sponding to the thread which would be cut

| then adjust the slidi.ng frame P so as to bring '

In the first column are the

75

80

go

with the catch '’ in the notch 2 of the speed- -

gear box, d&ec. .
the suitable manipulation of the handles /
and R any one of four speeds may be 1m-
parted to any one of the cone-gears.
Having thus described my invention, what
I desire to claim as new and cover by Letters

Patent 1s—

1. In a speed-changing device, the combi-

| nation of two shafts, the one driven by the

other at a predetermined ratio to the speed
of the other, gears of different sizes keyed to
said shafts, a variable-speed shaft, a swinging

frame on said shaft and mechanism for lock-

It is thus apparent that by

95
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ing it in position, a sliding gear on saidshaft

movable with said swinging frame, and an
intermediate gear journaled insaid frame and
meshing with said sliding gear, and adapted
to engage either of the gears on the first two
shafts, substantially as and for the purpose
desecribed. .

2. In a speed-changing device, the combi-

nation of the shafts F and K, gears secured

thereto in the manner described, the shaft L,
a sliding pinion thereon, and mechanism
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whereby said sliding pinion may be connect-

ed to either of the gears on the shafts I and
K, together with means to securely lock the
same in position when so connected.

3. A speed-changing device comprising a
shaft running at a fixed speed, an auxiliary
shaft operated by the first shaft at a prede-
termined ratio tosaid fixed speed, gears keyed
to said shafts, a variable-speed shaft provided
with a sliding pinion, an intermediate gear
meshing with said sliding pinion, and means

whereby said intermediate gear may be

brought into mesh with any one of the gears
on the first two named shafts, together with
locking mechanism for holding it there, sub-
stantially as and for the purpose described.

4, A speed-changing mechanism compris-
ing a driving-shaft and two driven shafts, one

120
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SR of the drwen sha,fts bemg eonstantly gealed:'
. to the driving-shaft, different-sized gears on
. .said first two shafts, a gear feathered to the

786,238

S third shaft and prowded with hubs, a swing-

o

-jfmg frame mounted thereon, an 1ntermedlate"
gear carried by said swinging frame and mesh-

| - ing with the first gear, and locking mechan-

- 1sm Whereby said mtermedlate gear may be

" locked in a position to engage any of the sev-

10

‘eral different-sized gears,su bstantlally asand
~ for the purpose descrlbed | - |
| 5. In a machine-tool, a shaft operated at a
fixed speed in either direction from the spin-
dle, gears of different diameters driven from
saidshaftat predetermined ratiostosaid fixed

‘speed, a variable-speed shaft, intermediate
-~ mechanism wherebysaid meble-speed shatt
.. may bedriven from any one of said gears, in

-~ combination with the cone-gears and meeh-
anism intermediate said variable- -speed shaft
‘and said cone-gears whereby the latter are op-
“erated, substantlally as and for the purpose
}--'descrlbed |

6. In combination, a shaft a slldlng gear

.25 thereon.a swinging fra,me,]oumaled with said.
.~ gear, an intermediate gear carried by said

AR swinging frame, meshing with said sliding

 ablein a straight line whereby said interme-

3o dlate gear may be broua‘ht mto mesh mth any

~ .gear, aset of cone-gears, and mechanism mov- |

|

one of said cone-gears, substantla,lly as and'
for the purpose described.

7. In combination, a shaft, a shdmg gear

thereon, a swinging fr ame Journaled on said
gear, an 1ntermedlate gear carried by

said

35

swinging frame, meshmw with said shdmﬂ' :

gear, a set of cone-gears, aud mechanism con-

tr ollmn' the movement of said intermediate

gear, comprising a slide having a fixed path

| m one plane and a second slide having a path

right angles thereto, to,qether with lock-

40

ing mech&msm for loekmg said slidesin posi- -

| 131011 substantially as and for the purpose de-
-seubed

8. In combmatlon a shaft, a shdmﬂ‘ gear
thereon, a swinging frame journaled on said
gear, an 1ntermed1ate gear carried by said

swinging frame, meshing with said sliding
-gear, a set of cone-gears, a,nd mechanism con-

trollmn' the movement of said intermediate
gear comprising a frame sliding in one plane

-and a second frame sliding on the first at right

angles to the plane of its travel, and means

) for connecting said second slide mth salid in-

termediate gear, substantially as and for the
purpose described.
S WILLIAM DONALDSON
Witnesses:
JOSEPH R. ROHRER,
CLARENCE E. MEHLHOPE.
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