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UNE_’EED STATES

-_—

PaTeENT OFFICE.

FRANK GEORGE HAMPSON, OF SHOREHAM, ENGLAND.

CHANGE DRIVING~-GEAR.

SPECIFICATION forming part of Letters Patent No. 624,017, dated May 2, 1899.

Applisation filed October 31, 1898, Serial No. 695,043,

‘No madel.)

Qo all whom it may concern.:

Be it known that I, FRANK GEORGE HAMP-
SON, a subjectof the Queen of England, resid-
ing at Shoreham, England, have invented cer-
tain new and useful Improvements in Change
Driving-Gear, (for which I have made appli-
cationin Great Britain under No. 7,831, dated
April 1, 1898,) of which the following is a
specification. |

This invention relates to change driving-
gear and 1s applicabie to various kinds of ma-
chine-tools and to other forms of driving, in-
cluding self-propelled vehicles. In fact, the
oear 1S applicable in nearly all cases where
change driving-gear is required. I will at
present describe it as applied to a lathe.

In applying this invention to a lathe I em-
ploy a spindle and head-stock of substantially
nsual construction, and upon the spindle I
place a sleeve which carries in any conven-

ient manner the appropriate number of driv- |

ing-gears or equivalent, each loose upon the

sleeve, but capable of being coupled to the |

sleeve. 'I'he sleeve can also be coupled to
the spindle. Any suitable form of clutch or
other mechanism for engaging and disengag-
ing the various parts may be employed, but
the following mechanism is suitable for the
purpose: Each gear or equivalentis provided
with a number of teeth or projections which
engage when desired with similar teeth upon
a portion of the sleeve, the two sets of teeth
forming a clutech. A similar clutch may be
used foreffecting the engagement of the sleeve
with the spindle. In orin connection with
the head-stock I provide a counter-shaft hav-
ingaseriesof gearsorequivalents correspond-
ing to the gears upon thespindle, butreversed
in position in the well-known manner. These
gears may be mounted.upon the counter-shaft
in a similar manner to thatin which the gears
are mounted upon the spindle, and the two
series of gears are operatively connected in
pairs in any suitable manner, but preferably
by chains, as the shafts may be very near to-
gether and the gears small. Each pair of
oears 1s preferably controlled by a cluteh-rod,
so that 1t may be thrown in or out of gear
with the sleeve, as desired, and a similar rod
18 provided to operate the cluteh between the
sleeve and the spindle.

The eluteh-rods are | omitted for clearness.

operated by a shaft which is so arranged that
any particular cluteh-rod may be operated, as
desired, and whatever disposition of the driv-
ing mechanism may have been made it will
not be disturbed by engaging the sleeve and
spindle. The counter-shaft may be driven by
means of a belt or chain pulley, which may
either be rigidly secured upon it or may be
connected by a friction or other clutch, so as
to be thrown entirely out of gear, no loose
pulley being necessary. Preferably I drive
this gear by beit or chain mechanism from
below instead of from above, and where a
number of toolsare arranged in the same line
a single shaft may run underneath-the whole
of them and may thusdrive them, orthis may
be the previously-desceribed counter-shaft.
This primary shaft, whether it be the counter-
shaft or not, may be driven from a main shaft
or a main pulley or equivalent underneath
the floor, or where overhead shafting already

exists and must therefore be used the first

motion will be received by this main driving

‘belt or chain.

Wherever possible, I prefer to so box in the
mechanism that where chain-driving is em-
ployed it may always run in an oil-bath, or
an oil-bath may be formed in the frame or
bed of the machine-tool or other device to
which the gear is applied. Where such an
arrangementis applicable, the counter or pri-
mary shatt may be made adjustable to ac-
commodate the streteh or wear of the chains,
and 1t may, if necessary, be formed in sep-
arate lengths for this purpose, the various
lengths being connected by some suitable
form of universal joint or coupling. Other
means may be employed for tightening the
chains, such as an idle or jockey pulley, which

| may operate automatically by spring or

welght, and in some cases the driving and
driven shafts may be upon the same level, s0
thatthechainlying approximately horizontal,
or nearly so, with the sag of the chain may
keep the ‘““driving-run” sufficiently tight.
In theaccompanying drawings, which illus-
trate one construction of change speed-gear
according tothisinvention applied to a lathe,
IFigure 1 1s longitudinal vertical section
through the head-stock, the chains being
Figs. 2 and 3 are sec-
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tions on the lines 22 ‘md 3 3, 1espectn ely, of
[Fig, 1. TIhigs. 4, 5, and 6 show in plan on a
larger scale details of a por tion of the gear in
E-»(J\'Ol‘ll positions, and IFig. 7 18 a 51(16 eleva-
tion showing the head- stoek in position upon
2, portion of “the bed of a serew-cufting lathe.

Like letters indicate like parts tlll{}llfﬂlﬁll
the drawings.

A is a frame or casing serving to support
and partly inclose the various parts which
constitute the head-stock.

B is a spindle forming the usual mandrel
of the lathe. It is supported in coned bear-
ings I3’ in the case A. Upon the mandrel I3
and free to rotate and slide upon it 1s a sleeve
C, scerewed as at C' C° €. Four flanged
sleeves D D' D? ¥ are serewed upon the por-
tion C’ of the sleeve C, and a spur-wheel I,
having an extension in the form of a sleeve
E', is serewed upon the portion C°. A lock-
nut If upon the serewed part C° of the sleeve
C serves to prevent the spur-wheel E from
becomingunserewed., Thethreadin thespur-
wheel I£ is left-handed. A gear-wheel E* is
also provided, mounted directly upon the
mandrel . Four chain wheels or gears 1l,
I, I1%, and II® are mounted free to rotate and
to move longitudinally upon the sleeves D/,
D= D and K, respectively, and the boss of
each of these gears H, IT', II*, and I1° is fur-
nished with a reecess, as at i, to accommodate
one of a series of cluteh-levers J', J2, J3, and
Jo A similar recess is formed
sleeve 1) to receive a cluteh-lever J.

Upon the left-hand side of each of the
sleeves D, DY, D% and D? a series of projec-
tions or teeth K is provided, and upon the
right- hand sides of the gears IT, IT', 112, and
II° are similar p:.o,]e(%blons L. I‘he admeent
sets of projections L I form clutehes, by
means of which any one of the gears H H' 117
II° may be engaged with its corresponding
sleeve, and consequently to the main sleeve C.

In order that when desired thesleeve C may
be operatively connected with the mandrel
I3, it is provided with a set of projections L.,
which cooperate with a corresponding set I’
to form a clutch similar to the clutehes I K.
The projections K" are formed upon the side
of a toothed wheel M, which forms one of the
wheels of the back gear and 1s keyed, as at
m, to the mandrel .

N is a counter-shaft supported in oil-tight
cccentric bearings N' in the case A. It is
provided with a sleeve O, carrying a series of
sleeves O', 0% O3 and O' and chain-wheels
orgears I, I’’, I’*, and P? which are arranged
with clutehes in a manner substantially the
same as described with reference to the man-
drel 13. The sleeve O is capable of longitu-
dinal motion upon the shaft N, but always
rotates with 1t through the action of a coup-
ling O°. "The bosses of the chain-wheels I
P’ IP* I’? are recessed, as at p, to accommo-
date the other ends of the cluteh-levers J' J?
J3 1 and the sleeve O' has a similar recess
to receive the cluteh-lever J.

upon the.
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The counter-shaft N is driven in any de-

sired manner from the source of power.

Each of the gears upon the counter-shaft
N is opposite to one of the gears upon the
mandrel B and is geared to it by a driving-
chain, as at Q, Fig. 2. The recesses /i and p
in tlle bosses ot each pair of gears receive op-
posite ends of one of the cluteh-rods J', J7,
J2, or J!, and the sleeves C and O are con-
nected in a similar manner by means of the
rod J, the ends of which enter the recesses /i
and p in the screwed sleeves D and O, re-
spectively.

Each of the clutch-rods J J' J* J? J* is pro-

vided with an arm J°, which terminates in a

box or frame J° Kach arm J° is connected
only to its own particular clutch-lever and
passes freely through slots or openings in the
others—e ¢., the arm J°, which 1s connected
to the cluteh-rod J?, Fig. 4, passes freecly
through the cluteh-rods J and J'.

Through the interior of the frames J° a
shaft IR passes, having a projection or ecam R/
upon it. A recess R°is formed in the shaft R
opposite to the cam R,

The shaft R 1s mounted ecceentrically in a
bush R?, Figs. 5 and 6, which is carried in a
bearing R*in the side wall of the case A. A
handle RR?, with a spring-controlled stop R, is
attached to the bush R3, and two hollows A’
are formed in the case A to recelve the stop

R?, so that by turning the handle R’ the shaft

R may be caused to move bodily in a lateral
direction in the case A, and by means of the
stop R? and the hollows A’ may be fixed in
either of its extreme positions. The horizon-
tal dimension of the interior of the frames
J® is approximately equal to the diameter of
the shaft IR, so that the lateral movement of
the shaft causes a corresponding movement
of the arms J°, which accordingly move their
respective cluteh-rods J J' J* J2 Ji  The ef-
feet of this is to cause the sleeveC to engage
or disengage with the mandrel b by means of
the cluteh 1 I and to move the sleeve O lon-
oitudinally upon the counter-shaft N. 'T'his
oceurs, however, withoutaltering the relative
positions of the gears and clutches.

The shaft R is capable of longitudinal mo-

tion in the bush R? Thisis necessaryin or-
der to bring the cam IR’ in line with any one
of the frames J% A handle R"is provided in
order that the shaft may be moved in the bush
R?, and grooves R® are turned in the shaft in
such a position that when a spring-catch R’
is in engagement with one of the grooves IR3
the cam R’ isinside one of the frames J% - As
illustrated in Ifig. 4, the shaft R is withdrawn
as far as posmble and the cam 1is inside the
frame J° which operates the clutch-rod J'.
The cam R’ never enters the first frame J'—
2. e., that one connected to the cluteh-rod J—
because that cluteh-rod 13 never required to
move by itself relatively to the other eluteh-
levers, and 1s therefore only operated by the
1{1,138131 movement of the shaft RR.

The bearings N’ of the counter-shaft N be-
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ing made oil-tight, oil may be placed in the |

lower portion of the case A, so that the driv-
ing-chains @ are constantly lubricated.

The arrangement of back gearis as follows:
A sleeve S', Fig. 1, carries two gear-wheels
S? and S?, which engage with the gear-wheels
M and E respectwelj, In & manner similar
to the usual arrangement of back gear. The
sleeve S’ rotates upon a spindle S, which is
carried in eccentries S* in the case A, and is

provided with a handle S° and a spring-socket

S° in order that the gear-wheels S*and S? may
be readily placed in or out of engagement
with the wheels M and E and kept in the de-
sired position.

Gear-wheelsfor screw-cutting are shown at-
tached to the improved head-stock in Figs. 1,
2, and 7. Two gear-wheels T and T are
mounted at oppomte ends of a shaft T? car-
ried in a bearing 1° in the case A. A T] 1an-

gular plate U is pivoted around the shaft T?

and carries two gear-wheels U’ and U2 This
plate U is controlled by a lever W, which
slides in the case A, asat-W'. DBy sliding the
lever W in or out the plate U is turned upon

the shatt T, so that (a) neither of the wheels

U’ or U? enu age with the wheel E?; (D) the
wheel U’ engages with the wheel E2and drives
the wheel T in one direction, or (¢) the wheel
U? gears with the wheel K2 and drives the
wheel U’ and through it the wheel T in the
other direction. The motion of the wheel T
18 transmitted through the shaft T? to the
wheel T', which by means of wheels T? and
T4 drives the leading-screw X. The lever W
may be held in either of the three positions by
means of the holes W? and the pin W23,

The operation of the improved head-stock
18 as follows: Assuming the gear to bein the
position illustrated in Iig. 1—1. e., all the
cluteches are inoperative—if it is desired to
drive the mandrel B without the use of the
back gear the handle R® is turned until the
eccentric bush R?® has rotated in the bearing
R* and carried the shaft R into the position
shown in Figs. 4 H—1.
right-hand position. This movement of the
shaft R causes all the frames J°to move, and
consequently all the cluteh-rods J J' J? J3 J*
move also and the sleeve C moves longitudi-
nally upon the mandrel B and 1s geared with
it through the elutch L' K'. A correspond-
ing longitudinal motion of the sleeve O takes
place upon the counter-shaft N. Norelative
motion of the clutch-rods J J' J? J? J* has,
however, taken place, and therefore the
clutches controlling the chain wheels or gears
are still inoperative. If now the handle R
be turned as in Fig. 5, the cam R moves the
particular frame J°that it is within, and con-
sequently the clutch-rod connected with that
frame moves and one pair of chain wheels or
gears is thrown into engagement. As illus-

mted in Fig. 5, the lonﬂ1tt1d11ml position of

the shaft R is such that the movement of the
cam R’ would have caused the clutech-rod J’
to move and would therefore have thrown

e., Into its extreme

G

the chain wheels or gears H and P into oper-
ation. It should be.observed that when the

shaft R is rotated and the cam R’ operates

upon one of the frames J®the left-hand por-
tion of that frame enters the recess R*in the
shaft R, Fig. 5, and thus the engagement of
any other pair of chain wheels or gears with
the sleeve is rendered impossible until the
shatt R has been turned back and the cluteh
then in action disengaged.

-When the back gear is employed, the oper-

'atlon 1S as deserlbed above, except that the
-shaft R 1s not moved latel‘ally, but 1s keptin

the position illustrated in Fig. 6, so that the

sleeve C 1s not directiy engaged with the man-

drel B. The back gear-wheels S? and S2 are
placed 1n gear with the wheels M and E upon
the sleeve C by turning the shaft S and its
eccentries 8%, and any desired pair of chain
wheels or gears is thrown mto operation as
above described.

Anyslackness due to wear or stretchin the
driving-chains may be taken up by turning
the eccentric-bearings N’, in which the coun-
ter-shaft N is carried.

It isobvious that various modifications may

be made 1in change speed-gear according to

this invention without departing from the
spiritthereof. IForinstance, thechain wheels
or gears I P, &c., may be in the form of pul-
leys or gear-wheels directly engaging with
each other, and it is therefore to be under-
stood that the term ‘‘gears” as used herein
is intended to inclade all equivalent de-
vices. It will readily be seen, too, that gear
according to this invention is very suitable
for use in conjunection with an electric mo-
tor, the motor driving the counter-shafts of

one or more machine-tools, and thus dispens-

ing with all overhead shafting, belts, &ec.
Modifications may also be made in the gear

for controlling the sleeves C O and the pairs

of related chain wheels or gears H P, ' P,
H* P?, and II° P3. Forinstance, I may effect
the simultaneous adjustment of the group
of elutch-levers J J' J° J% J* by a shaft R,

movable laterally in a manner hereinbefore
described, while I may cause the subsequent
rotation Of that shaft IR to effect the engage-
ment of the gears H and P, for instance, Wlth
their respective sleeves by clutehes which

need not depend for their action upon end-

wise movement of the gears. Fuarther, it is
practicable to dlspense altogether with the
clutch-lever J connecting the two sleeves, for
with that lever absent any movement given
to the remaining four clutch-levers J’ AERENT
and tending to move the gears on the sleeve
will instead have the eﬂfect of moving the
gears and sleeves in company instead of in
relation to eaca other, for the reason that it
would be necessary forany relative movement
of the gears and sleeves to take place that the
four series of clutch-teeth K L should simul-
taneously have the teeth in each pair oppo-
site the recesses between the opposing teeth,
and the balance of chances is against the oc-
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currence of such particular and precise jux- |

taposition. Ifrom the foregoing it will be
seen that with the first cluteh-lever J dis-
pensed with the 1nitial lateral movement of
the shaft I must have the effect of moving

the sleeve C endwise to engage 1t with the
mandrel B.  The individual clutch-plates J'

J2J3Jt can afterward be moved toengage in-
dividual gears H II' H* H? with that sleeve
and to move the related gears of the series I”
as may be necessary.

It is not necessary that the cross connec-
tion between each pair of chain wheels or
gears I P should take the form of cluteh-
rods, such asJ. Ior instance, if the gears IH
and P were spur-wheels with shrouded teeth
operatively connected by an intermediate
pinion movement of the intermediate pinion
in the line of its axis would move with it the

toothed wheels H and P, because the teeth on

the intermediate pinion would bear in such
lateral movement upon the shroudings of the
teeth of the wheels to which it is geared. In
this instance the intermediate pinion consti-
tuted the cross connection.

I elaim—

1. Inchangespeed-gear, the combination ot
a driving-spindle, a drr 11*111# sleeve encireling
it, driving-gears on that sleev e, a cluteh to
engage each gear therewith, a driven spindle,

a driven sleeve encireling it, a clutch to en-
aage and disengage that driven sleeve and

spindle, driven gears on that driven sleeve
and a cluteh to engage each gear therewith,
the driving and th(, drwen aears being oper-

atively (3011116@136(1, S ubstantmlly as set forth.
2. Inchange speed-gear,the combination of
a spindle, a sleeve encircling it, and a clutch

to engage and disengage that sleeve and Spin-
dle, gears on that sleeve, and a clutch to en-
oage each oear therewith, substantially as set
forth.

3. In changespeed-gear,the combination of
a driving-spindile, driving-gears on that spin-
dle, a cluteh to engage each gear therewith,
a driven spindle, driven gears on that driven
spindle, and a cluteh to engage each gear
therewith, the driving and the driven gears
being operatively connected, substantially as
set forth.

1. Inchange speed-gear,the combination of
a driving-spindle, a driving-sleeve encireling
itand movableendwise, driving-gears on that

624,017

sleeve, acluteh toengage each gear therewith,
a driven spindle and drwen qleeve encireling o
it and movable endwise, a cluteh to engage
and disengage that driven sleeve and spmdle,
driven gears on that driven sleeve and a
clutch to engage each gear therewith, the
drivingand thedriven gears being operatively
connected, cross-pieces connecting the driv-
ing and driven sleeves and connecting 1n
pairsthedrivingand driven gears,mechanism
for moving all the cross-piecces simultane-
ously and also individually, substantially as
set forth.

5. In changespeed-gear,the combination of
a driving-spindle, a driving-sleeve encircling

it and movable endwise, driving-gears on that

sleeve, a clutch toengage each gear therewith,

a driven spindle and driven sleeve encuelmrr
it and movable endwise, a clutch to engage
and disengage that driven sleeve .-;md.qpmdle,

driven gears on that driven sleeve and a

clutch to engage each gear therewith, the
drivingand thedriven gears beingoperatively
connected, cross-pieces connecting the driv-
ing and driven gears and mechanism for mov-
ing all the cross-picces simultancously and
also individually, substantially as set forth.

6. In change speed-gear, the combination
with ceross-pieces operatively connecting the
parts supported by the driving and dmven
shafts, of an eccentric bush, a spindle sup-
ported therein and provided with projections
and clutehes appropriated to the several re-
lated pairs of driving and driven gears, and
with which clutchessaid projectionsindividu-
ally are operatively Lonneebed, substantially

as debm 1bed.
. In change speed-gear, the combination

with cross-pieces operatively connecting the
parts supported by the driving and driven
shafts, of an eceentric bush, a spindle sup-
ported therein and provided with aprojection
having a recess opposite to 1t, and frames
each fitting the spindle and each connected
with an individual eross connection, substan-
tially as and for the purpose set forth.
in witness whereof I have hereto set my
hand in the presence of the two subsecribing
witnesses.
FRANK GEORGE IHHAMPSON.
Witnesses:
IHARRY D). BRIDGER,
J. A. MORGAN.
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