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UNITED STATES PATENT OFFIC

HERBER-T-L. FLATHER, OF NASHUA, NEW HAMPSHIRE.
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No. 810,884,

Specification of Letters Patent.

Patented Jan. 23, 1906,

Application-filed May 19, 1905, - Serial No. 261,190.

To all whom it may concermn.: _

“Be it known that I, HerBERT L. FLATHER,
a citizen of the United States, residing at
Nashua, in the county of Hillsboro and State

of New Hampshire, have invented a new

and useful Change-Speed Gearing for Engine-
Lathes, of which the following is a specifi-

- ‘eation.
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This invention relates to a change-speed
gearing designed to provide a variety of
speed changes secured by simple and direct
adjustments without the removal or replace-
ment of parts. : v

This change-speed gearing has been espe-
cially designed for engine-lathes, although it
may be otherwise employed, if desired.

The detail object of this invention is to pro-
vide a change-speed gearing, especially for en-

ine-lathes, which can be economically manu-
%a'ctured and put in place and which can be
manipulated to actuate either a lead-screw

or feed-rod and which will have the capac-.

ity of producing a greater number of speed

_changes in a simpler and more direct manner

than devices of this kind which have hereto-
fore been employed. o

To these ends this invention consists of the
c?ange-speed gearing and of the combination
o
and more particularly pointed out .in the
claims at the end of this specification.

In the accompanying four sheets of draw-
ings, Figure 1 is a side view of an engine-
lathe provided with a change-speed géaring
constructed according to this invention.

Fig.2 is an enlarged view of the head-stock
portion of the lathe. Fig. 3 is an end view
thereof. - Fig. 4 is a sectional view on the line
4 4 of Fig. 3 of the gear-box, which incloses
the primary speed-train and which can be
clamped in different positions to a¢t asa
sweep. [Fig. 5 is a transverse sectional view
of the change-speed gear-box.- Fig. 6 is a
longitudinal sectional view thereof. TFig. 7
is a detail view of the primary shaft of the
gear-box, and Fig. 8 is a detail view of the re-

taining-catch for holding the triple cluteh in.

either one of its three positions.

In that class of change-speed gearing for-

engine-lathes to which this invention relates
the older constructions employ two speed-
changing trains. Tw these constructions the
resulting number of speed changes equals the
product of the number of changes secured by
the feed-trains. In modern machine-shop
practice it has been found desirable to pro-

arts therewith, as hereinafter described;.

vide even more speed-change trains, and in a
number of instances it has already been pro-
posed to provide change-speed gearing with
three change-gear trains, so that the number
of speed changes may be still further multi-
plied. Ina change-speed gearing for engine-
lathes constructed according to my invention
I preferably provide a three-train change-
speed gearing, which comprises a train from
the Jathe-spindle, having one compound gear,
which may shift laterally, and a gear-box at
thefront of thelathe, having twospeed-chang-
ing trainps therein. In an engine-lathe con-
stricted according to my invention the total
‘possible pumber of speed changes is equal to
the product of the nuniber of the changesin the
primiary speed-changing train multiplied by
the number of changes secured by first speed
changing the mechanism of the gear-box and
then multiplied by the number of changes of

the second speed-changing mechanism of the

gear-box.  In practicel bave designed acon-
struction to secure g possible total of fifty-
four speed changes, very few, if any, of which
need be duplicates, and I have designed the
parts to secure this result with a simple and
direct. mechanism comprising comparatively
few gears or other parts. ' ‘

- Referring to the drawings and in detail, as
shown in Fig. 1, the engine-lathe herein illus-
trated comprises a lathe-bed A, a head-stock
B, a tail-stock C, and a traveling carriage D.
The traveling carriage D-may be actuated by
the feed-rod 10 or the feed-screw 11. Jour-

.naled in the head-stock is-a shaft 12, which is

driven from the head-stock spindle by means
of tumbler-gears 13, which are arranged to
turn the shaft in either direction. These
tumbler-gears consist of two intermediate
gearsarranged on alever mounted on the shaft
12, one of which intermeshes or engagesapin-
ion on the-shaft 12, and by rocking said lever
power can be taken through one or both of
said intermediates to secure either direction
of feed desired. This is a common construc-
tion in lathes and is not detailed herein, as it
forms no part of the present invention. The
tumbler-gears may be shifted by a handle 14.

As shown most clearly in Fig. 4, the shaft
12 is journaled in a bushing 15, which extends
from the head-stock. Mounted to swing on
the bushing 15 is a box or gear-casing which

incloses the géaring forming the primary

speed-change train of a lathe equipped ac-
cording to my invention. As herein illus-
trated, this box or gear-casing consists of a
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“casting 16 and a cover-plate or casting 18.
" The parts 16 and 18 are fastened together by

5

~ forms the bearing of an intermediate gear of
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‘stud be set to proper

a stud 20 and by small tap-bolts &. ~ (Shown
in Fig. 3.) The stud 20, which fastens the
body 16 and cover 18 of the gear-box, also

the speed-change train, and in order that this

gsition, so that the
gear running thereon wif ' mesh properly with
other gears of the train, the holes which re-
ceive the projecting ends of the stud 20 are
somewhat larger than the diameters of said

_projections, so that the stud can be moved to

different positions and ijet will hold the parts
rigidly together when its nuts are tightened.
Thé gears inclosed in|this gear-casing com-
prise a driving-gear 2], secured on the shaft

" 12, a double intermedigate consisting of a large

20

25

30

gear 22, and a small|gear 23, carried by a
sleeve on the stud 20.[ The large gear 22'and
the small gear 23 are separated from each
other a sufﬁcient distance to receive the gear
25. The gear 25 is mounted on a sleeve,
which also carries a smaller gear 24. The
sleeve carrying the gear 24 and.smaller gear
25 is journaled on a stud 17 and may also be
shifted endwise therpon. When this double
gear is in the position illustrated in Fig. 4, the
power is transmitted through the smaller
gear 24. By moving the double gear trans-
versely the f;rger section 25 may be drawn
into-mesh with the gear 23, and the sleeve is

' provided with a knurled handle for this pur-

35

Eose. As shown in Fig. 3, the swinging gear-
ox inclosing this primary speed-changing
train may be shifted to different positions
and may be fastened by a tap-bolt 57. By

- +means of this construction the gear-hox
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‘sets of speed-changin

serves the purpose of a sweep, permitting the
substitution of different gears 26, which are
to be driven from the gear 25 of the primary
speed-changing train.” The second and third
devices are housed
within a gear-box at the front of the lathe-
bed. As shown in Figs. 5 and 6, 27 desig-
nates the gear-box, which may be bolted or

-otherwise secured-to the lathe-bed. Jour-
naled in bearings in the gear-box 27 are three

shafts 28, 29, and 30. The shaft 28, as
shown in Fig. 7, carries the gear 26, which is
driven from the primary speed-train. Car-
ried by the shaft 28 and preferably formed by
cutting fealuteeth therein is a long pinion 31,
longitudinally movable upon which is & hub
32. Journaled in the hub 32'is a shaft car-

rying the sliding and swinging intermediate ;

33. The intermediate gear 33 can be shifted
longitudinally and then turned up into en-
gagement with any one of & number of gears
secured upon the secondary shaft 29 of the
gear-box. I have provided simple and con-
venient guiding and locking means{or settin

the intermediate 33 to secure different desireg

speed changes. Asshownmost dlearly in Fig.

5,34 designates the setting-lever for shifting

810,834

and rocking the hub 32. Codperating with:
the lever 34 is a setting-strip 35, which may
be formed with or bolted to the under side of .
the front edge of the gear-box 27. The set-
ting-strip 35 is provided with notches for re-
ceiving a spline or key 36 of the lever 3. By
the nse of this setting-strip 35 and the codp-
erating key or spline 36 the lever can beraised
to swing this intermediate 33 intd operative
position only when the parts occupy suitable
relative positions, and in order to hold up the
shifting-lever when its pinion hasbeen thrown
properly into mesh I have provided the lever
34 with aspring-pressed 100Eing—pin 37, which
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may be engaged with any one of a series of 8o

holes in the front plate of the gear-box.

As shown most clearly in Fig. 6, a number
of gears arranged step-like ave fastened upon
the intermediate shaft 29 of the gear-box. In
practice I have employed a center gear 38,
with a series of gears of smaller diameters at
one side thereon and with a series of gears of
larger diameters at the other side thereon. A

8'5

gap is left between the center gear 38 and the -

step-like gears at each side thereof. = A third
speed - change instrumentality is employed
between the shaft 29 of tlie gear-box and the
top shaft 30 thereof.

As shown in Fig. 6, a clutch-section 39 is
mounted loosely upon the shaft 30 and car-
ries a gear 40, meshing with the smallest one
of the gears arranged step-like upon the shaft
29. Also mounte«% upon the shaft 30 and run--

' ning loosely thereon is a clutch-section 41,

carrying agear 42, which meshes with the larg-

est one of the gears arranged step-like on the

shaft 29. Between the two clutch-sections

39 and 41 is a shifting clutch mechanism

which, is keyed onto the shaft, but is movable

longitudinally thereon. ]
The shifting-clutch device comi)rises a

)

clutch-face 46, codperating with the loose
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clutch-section 39, a clutch-face 44, codperat- -

ing with the loose clutch-face 41, and a gear
45, which meshes with the center gear 38
when the shifting-clutch device is in its cen-
tral position, as shown in Fig. 6.

W?xen the shifting clutch devige is moved
to the right from the positionshown in Fig. 6,
the clutch-faces 44 and 41 will be brought
into engagement and the top shaft of the
gear-box will be driven from the largest gear,
on the shaft 29. When the shifting clutch de-
vice is moved- to the left from the position-
shown in Fig. 6, the clutch-faces 39 and 46
will be brought into engagement and the
shaft 30 will be driven {rom the smallest one
of the step-like series of gears on the shaft 29.

- The body portionof the movable clutch
section is provided with a groove, and fitting
into this groove is.a shifting
the lever 47. In order to hold the movable
cluteh device in any one of itsthree positions,
T usually provide a srhall spring-pressed plun-
ger 48, (shown in Fig.-8,) which' may engage
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any one of the three sockets in the shaft 30.
The shaft 30 of the gearing-box may be con-
nected to drive either the feed-rod 10 or the
lead-screw 11. For example, as shown in

‘Fig. 2, the shaft 30 may be provided with a

clutch-piece 50, which when moved to the
right will couple the shaft 30 to the lead-

screw 11, while carried by the clutcli-piece 50 -

is a gear 49, which will mesh with the driv-
ing-gear 51 on the feed-rod when ordinary
turning operations are desired. :
In a complete engine - lathe as thus
equipped it will be seen that I have provided
a form of construction in which the primary
speed-change train at the head of the lathe

-is inclosed in a box orcasing, that this box or

casing will not interfere with the use of spe-
cial gears inasmuch as the gear-box. itself
forms the adjustable sweep, which may be
clamped in different posifions, according to
the size of the gear which it is found necessary
to employ. 1t will also, be seen that the
gear-box secured to the front of the lathe-bed
provides two additional sets of speed-change
mechanisms and that three of the sets of
gears arranged step-like upon the interme-~
diate shaft of the gear-box are utilized for se~
curing three different driving -speedsof the top
shaft of the gear-box. Itwillalso beobserved
that by the proportions of the parts which I
have adopted I have secured an exceedingly
strong and eflicient arrangement enabling

.me to get fifty-four different speed changes
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tively little in size.

by the use ob a comparatively small humber
of gears, which gears are all.of comparatively
small diameters and which vary compara-
It is still further to be
observed that my speed-change gearing for
engine-lathes constitute,in effect, an attach-
ment which may be put onto ordinary en-
gine -lathes without changing or interfering
with the usual arrangement of parts, that
part of my speed-change gearing may be fin-
ished at the bench, and extremely little ma-
chine work is required upon the lathé- bed
or lathe itself. ,

I am aware that numerous changes may be
made in practicing my invention by those
who are skilled in the art and that changes
meay be made in proportions and arrange-
ments of parts. For example, while I have
shown the gear-box at the front of the lathe

"as consisting of a single casting T may prefer

to use a construction that may be made up
of several parts, and in lathes which are in-
tended for cutting screw-threads measured
under the metric system instead of driving
into the series of gears arranged step-like this
srrangement may be reversed. I do not
wish, therefore, to be limited to the particu-
lar lathe which I have herein shown and de-
scribed ; but. : : :

What I do claim, and desire to secure by
Letters Patent of the United States, is—

1. In a change-speed. gearing, the combi-

nation of a driven shaft, a swinging gear-box
having an opening in the periphery thereof, a
train of gearing inclosed in the gear-box and
turned by the driven shaft, and means for
clamping the gear-box in'a plurality of differ-
ent operative positions to act as a sweep with
the last gear of the train in engagement with
gears of different sizes. '

a :
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2. In a change-speed gearing, the combi-

‘nation of a driven shaft, a sweep pivoted con-

centrically with respect to the driven shaft, a
train of gears carried by the sweep, means
for fastening the sweep 1 a plurality of dif-
ferent operative positions to set the last gear
of the ‘train into engagement with gears of
different sizes, said train including a com-
pound gear and a transversely-shiftable com-
pound gear. . , )

3. In a change-speed gearing, the combi-
nation of a driven shaft, a gear-box hung-to

| swing upon a center concentric with said

shaft, said gear-box comprising a casting and
cover-plate therefor, a stud holding the cover-
plate in place, said stud being mounted so

‘that it may be adjusted to different positions,

a gear fastened on the driven shaft, and a
train of gears mounted in the gear-box and
turned from said gear on the diiven shaft,
one of said gears of said train being journaled
on the stud which fastens the parts of the
gear-box together. . R
4. In a change-speed gearing, the combi-
nation of a driven shaft, a gear on the driven
shaft, a sweep pivoted to swing on a center
concentric with the driven shaft, a train of

gears mounted on the sweep, and means for
' fastening the sweep in a plurality of different
‘operative positions to set the last gear of the

train into engagement with gears of different
sizes, said train including a double gear hav-
ing sections of two different diameters, and a
transversely-shiftable gear also having sec-
tions of two different diameters. .

5. In a change-speed gearing, the combi-
nation of a driven shaft, a gear on the driven
shaft, a sweep mounted to swing on a center
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concentric with the driven shaft, a train of

gears mounted on the sweep including & com-
pound gear having parts.of different diame-
ters, either part of which may be driven from

the previous double gear of the train, a wide--
‘faced gear meshing with and driven from the

transversely-shiftable gear on the sweep, and
means for adjusting the sweep in different
positions, whereby use will be permitted of
wide-faced gears of different diameters:

* 6. In a change-speed gearing, the combi-
nation of a driven shatt, a swinging gear-box
having 4n opening in the periphery thereof; a
train of gearing inclosed in said gear-box and
turned by the driven shaft, means for clamp-
ing the gear-box in different positions to act
as a sweep by swinging the last gear of the
train into engagement with gears of different
sizés, and a second speed -changing train
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driven from the gears in the sweep and com-
prising & set of gears arranged step-like, and
a swinging gear which can be set into mesh
with the desired one of the gears arranged
step-like. ,

7. In a change-speed gearing, the combi-
nation of a driven shaft, a shaft to be driven
therefrom, three gears fastened on the driven
shaft, two gears loosely mounted on the shaft
to be driven, and meshing with the end gears
on the driven shaft, and a cluteh-pie¢e turn-

ing with and longitudinally movable on the -

. shaft to be driven, said clutch-piece having

provision for making connection with the
end gears when thrown to the limits of its
movement, and having a gear for meshing
with the middle gear on the driven shaft
when the clutch-piece occupies an interme-

- diate position.
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8. In a change-speed gearing, the combi-
nation of a gear-box, three shafts mounted
therein, a trangversely-movabl® shiftable le-
ver pivoted concentrically with the driving-
shaft, a series of gears arranged step-like on
the intermediate shaft, a géar cdarried by the
lever and adapted to engage any one of the
series of gears arranged step-like on the in-
termediate shaft and a change-speed connec-
tion with the shaft to be driven comprising
loose .clutch-sections driven from two of the
gears arranged step-like on the intermediate

"shaft and a shifting - clutch engaging the

loose-running clutch-pieces and having a
gear for engacing a third one of the gears ar-
ranged step-like. y '

+9.. In o change-speed gearing, the combi-
nation of two shafts, one a driven shaft and
the other a shaft to be driven therefrom,
three gears fastened on one shaft, two gears
loosely mounted on the other shaft meshing
with the end gears on the first shaft, and a
clutch-piece turning with and longitudinally
movable on the second shaft, said clutch-

810,634

piece having clutch-teeth for making connec-
tion with the end gears when thrown to the
limits of its movement, and having a gear
meshing with the middle gear on the first

shaft when the clutch-piece occupies an in-

termediate position. .

10. In a ¢hange-speed gearing, the combi-
nation of a driven shaft, a gear on the driven
shaft, & gear-box pivoted to swing on & center.
concentric with the driven shaft, a train of
gears inclosed in the gear-box and includ-
ing a transversely -shiftable compound gear,
either section of which may be driven, means
for clamping the gear-box in different adjust-

ed positions to act as a sweep, a gear-box se- -

cured. to the front of the lathe-bed, ‘three
shafts mountedin the gear-box, a wide-faced
gear on one of said shafts meshing with the

final gear of the train carried by the swing-.

ing gear-box, a set of gears arranged step-like
on the intermediate shaft, a shifting-lever, a
transversely~movable intermediate thereon
which can besetinto engagement withanyone

of the gears arranged step-like, and change- .

speed gearing between the intermediate shaft
and final gear, comprising end gears loosely
mounted on the third shaft and driven from
the intermediate shaft, and a movable clutch-
piece mounted on the third shaft and having
provision for making connection with the
ioose gears when at the limits of motion in
opposite directions, and having a gear mesh-
ing with one of the gears on the intermediate
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shaft when the clutch-piece occupies an in- -

termediate position. :

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses. ' '

HERBERT L. FLATHER.

Witnesses:
Prmrr W. SOUTHGATE,
K. E. Hor.
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