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Lo all whom it may concern:

Be 1t known that I, Avrrep Davip Wir-
LIAMSON, a subject of the King of Great
Britain, residing at River Don Works, Shef-
field, in the county of York, England, have
mvented certain new and useful Improve-
ments Relating to Gearing, of which the
tollowing 1s a specification.

1hisinvention relates to planing and other
reciprocating machines or mechanisms that
are driven in opposite directions at different
speeds by reversing electric motors. These
machines are, broadly speaking, of two kinds,
namely, those which work with a variable
cutting speed and those which work with a
constant cutting speed.

According to this invention change speed
gearing 1s provided for driving the machine
from the electric motor at a certain speed on
the cutting stroke and at a different speed on
the return stroke in combination with means
governed by the direction of the rotation of
the motor for automatically controlling the
aforesald change speed gearing. Thuswitha
machine having a constant cutting speed, the
gearing may be such as to reduce the speed
at which the motor drives the machine on
the cutting stroke to a speed of, say, twenty
feet per minute. After the completion of
the cutting stroke and while the motor is
accelerating 1n speed for the quick return
stroke, the gearing may operate to disengage
or render 1mmoperative its speed-reducing por-
tion and to bring into operation its speed in-
creasing portion so as to obtain a suitable
speed ratio for the return stroke say eighty
feet per minute, or more as may be desired.
Obviously this arrangement of gearing is
also advantageous when used with a reversi-
ble varable speed electric motor.

At present it is customary to use with
planing machines an electric motor having

a speed range of 3:1 or 4, but producing a

cutting speed of say 20 feet per minute and
a corresponding quick return of from 60 to
80 feet per minute. An electric motor adapt-
ed to operate a planing machine in this
manner 18 set forth in the specification of
the prior United States Patent No. 760289.

» In certain classes of work, however, it is

necessary to have as low a cutting speed as
ten feet per minute, and with a motor hav-
mmg a speed range of 3:1 the quick return
motion would be only thirty feet per minute

> which is unsatisfactory. By the use of the

speed changing device herein described the
speed of the quick return stroke may be
made as rapid as desired.

1t 1s not necessary to use the highest speed
of the motor for the quick return stroke;
for mstance, a motor having a speed vary-
g from three hundred to nine hundred
revolutions per minute on the cutting stroke
may be run at six hundred revolutions per
minute or even less on the quick return
stroke, and thus the better acceleration due
to the stronger field may be utilized.

In order that the said invention may be
clearly understood and readily carried into
effect, 1t will now be described more fully
with reference to the accompanying draw-
ings, in which:—

Figure 1 1s a side elevation, Ifig. 2 an end
elevation, and Fig. 3 a plan of one form of
change speed gearing, constructed according
to this invention. Kig. 4 1s a sectional side

i elevation, and Fig. 5 a more detailed end

elevation of the same arrangement. IKig. 6
1s a plan view showing the lever mechanism
for operating the clutches of the change
speed gearing and Kigs. 7 and 8 are enlarged
elevations taken at right angles to one an-
other of a centrifugal controller and coop-
erating parts for actuating the atforesaid
lever mechanism. |

A 1s an electric motor to which 1s directly
coupled the shaft B, hereinafter called the
motor or driving shaft. Parallel to the shaft
B is arranged a shaft B” connected with the
reciprocating mechanism of the planing or
other machine and hereinafter called the
driven shaft. o |

The change-speed gearing comprises a palr
of clutches C C” adapted to slide longitudi-
nally upon and revolve with the two parallel
shafts B B’. On the shaft B are loosely

mounted two gear wheels D Ik, situated one’
at each end of the clutch € and adapted to

become engaged or interlocked with the lat-
ter at the correct intervals. Similarly two
oear wheels D" K’ are mounted upon the
shatt B’.
parallel shafts are arranged to mesh with
one another in pairs, the velocity ratio of
one pair namely D D’ being such as to re-
duce the speed of the driven shaft to an ap-
propriate value for the cutting stroke, and
that of the other palr namely E E’ being
such as to increase the speed of the driven
shaft to an appropriate value for the quick

The gear wheels upon the two
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~ attached to it

30

a0

‘mounted in bearings in a bracket 1?
aforesaid QovVernor spmdle K -and h@nce
. _governor. T is connected through the worm
-+ wheel J, and worm J” on- the slnft B, with
- the electric motor shaft.-

strolxe the

j_meshma s;;ear Wheels, dependmo upeﬁ tne'
“direction of motion to be given-to the ma-
- chine, by any- suitable contmvancm controlled |
- by magnetic, hydmullc? pneumam or me--z;ﬂf--"
chamml means. - B

- In the dmwmos there i 15 shown 111@01’13111511’1}
_:compl ISing a centrlfug,al overnor 1 mouﬂt— |

“The

~The spmdle i
' T,

:_ze

- Thus Tﬁthﬂ the
motor comimences to rotate for the cutting

~ ber (32 so that the lever mechanism is oper-
ated and the speed-change clutches are moved

_Teversing awitches.

55
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- Increasing pair.o
45

to bring into operatmn the speed reducing-

At the end Of
the cuttmo stroke the motor is brmwllt to

 rest and Stfufed in the opposite dir ection by |
_ The motor starts slowly
- and the du‘eetmn of rotation and movement
40

pair of gear wheels D D",

being now reversed, the lever mechanism, by

means of the governor and friction c]utch _
automatically ﬂctmter: the = speed chfmoe :

clutches to brmO‘ into operation the speed

for the qmch return stroke.

As the speed

friction surfaces.

g the: members.

arrangement may

responding gear wheel, a force is exerted

aforesaid worm gearing J J .
causes the governor F to rotate and ther eby.
drive the member G’ of the friction cluteh -
Friction between the two -
‘members " G* of the friction cluteh tends
to cause the rotation of the aforesaid nmem- |
‘ber G’ to be transmitted to the other mem-

increases, the balls of the governor I tend |
 to fly outward, and the friction clutch mem-
~ ber G is thus raised out of contact with the-
 other member G? of said friction clutch and
thereby obviates unnecessary wear of the |
The fllctlon cluteh mem-
~ ber G’ is controlled by springs G* for restor- | -
__ of the fllch(m clutch to
| .._thelr engaoing p051t1011 when. the governor |
18 statwnary or-its speed is low.
 sure-relieving
~ pensed with if the normal speed is low. |
lever arm I’ for controlling the movements |
of the change speed clutches C O may be
provided with a vielding or resilient connec-
 tion with the shoes K K’ engaging with said
clutches so that if one clutch engages or in-
terlocks with an adjacent gear wheel slightly
‘before the other clutch engages with the cor-

This pres- |

be dis-
The |

‘ments are convenient, 1110(?115{1(3&‘510115

: |'made in the COHStlU.Cthll oi the
'?member G’ ot a fhutwn Chlt(}ﬂ the other |

- member G* of which is. connected by a rod
~or link H with lever mechanism adapted to
control the movement ot the clutches. -
- lever 11lechfmlsm comprises an upper arm I,
~a lower arm I’, and a %p]ndle 1% to Whmh-
- said arms are Secured

“accordance with the dlrectmn o
‘the said motor shaft for automallmllv cot-
trolling the change speed gearing. -

i
-

| drawings consisting of strlps of steel K2

A

reversible electric motor,

b the lever arm I” midway between the 111:}1361*__*'_-7-_{-5
o ]351,11“' of shoes K K and the lower pair X" K"
though the above- desembed arran ue-"'f

can belﬁ-z-i '

g e“trm o
herein set forth to obtain the deswed result -
-_-“”thmlt d@D‘ll"Ul’lﬂ from the nature of the-

and the driven shaft, and means actuated in-

9. Tna planing or other - T‘empromi ino ma-

oearing interposed between the m@tor shaft-

to the machine and adapted to be driven hy

‘the motor shatt, change speed oearmg. inter-
posed between the motor Shaft 'lIld the
driven shaft, and centrifugally - controlled
means actuated in accordance with the di-
rection of rotation of the said motor shaté
for automatically 0011131 0111110 the chaﬁoe 1
‘speed gearing. - -

4, In a planmﬂ or other 1*e(31procat1no ma-
chine, the combination with the shaft of a
1ever81ble electric motor, of a shaft con-
nected to the machine: and. adapted to be

driven by the motor shaft, two pairs of in-
termeshing gear wheels of different speed -
ratiosinter posed between the mMOotor shaft and.
the driven shaft, clutches for causing one or
other of said pair of gear wheels to become
operative, and means actuated in accordance

with the direction of rotation of the said

aforesaid clutches.

5. Ina plmmg or other rec:tprocatmg ma--

motor shaft for ‘111t0111at10a11y controlling the

of rotation of

of a shaft con-

auto-

L1y

e nd
d
1

125

95
-dune the combination with the shaft’ of a
'_Ievelmble electric - motor,
‘nected to the machine. and adapted to be
driven by the motor shaft, change speed

“and the driven shaft, and mechanical means =~
actuated in accordance with the direction of -
rotation of the said motor shaft for auto- -
“matically controlling the change speed gear-

130

'; mto engaﬂement ‘111110813 mstantly ‘1ﬁer the.;-.}_;: s
---'J__engﬂ gement of the former clutch.. N
| purpose an arrangement is shown in the
70
“connecting the. shoes X K’ and engaged by -

For this R

“invention. “One constructional modific atlml_ﬁ_;-_--_:-,_-ﬁ.-:

| forms the subject-matter of my divisional 80 .

| ,;upphca‘rmn Serial \0 488, 2 18, ﬁ]ed fxm 11 6,
1909, 5; _ _

\Vhat I clfum and des:u:'e to gecule bv A_Jf:—‘-‘[-' R
ters Patent of the United States is:—

he |

k. In a planing or other reciprocating 111{1-," 85

chine, the combination with the shaft of a
of a shaft con- -
| nected to the machine and adapted to be
t driven by the motor shaft, change speed

gearing interposed between the motor shaft 90

- o S105

3. In a planing or other reciprocating ma-
chine, the combination with the shaft of a
reversible electric motor, of a shaft connected
of gear wheels E E’ suitable |

120;].
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chine, the combination with the shaft of a |

reversible electric motor, of a shaft con-
nected to the machine and adapted to be
driven by the motor shaft, two %airs of inter-
meshing gear wheels of different speed
ratios interposed between the motor shaft
and the driven shaft, clutches slidably car-
ried by the aforesaid shafts so as to rotate
therewith, means for throwing the aforesaid
clutches into operative connection with one
or other of the said pairs of intermeshing
gear wheels, a device for transmitting mo-
tion to the aforesaid clutch actuating means,
and a centrifugal governor driven from the
motor shatt for operating the aforesaid de-
vice.

6. In a planing or other reciprocating ma-
chine, the combination with the shaft of a
reversible electric motor, of a shaft con-
nected to the machine and adapted to be
driven by the motor shaft, two pairs of inter-
meshing gear wheels of different speed ratios
interposed between the motor shaft and the
driven shaft, clutches slidably carried by the
aforesaid shafts so as to rotate therewith,
lever mechanism for throwing the aforesaid
clutches into operative connection with one
or other of the said pair of intermeshing
gear wheels, a friction clutch for operating
the aforesaid lever mechanism, and a cen-
tritugal governor driven from the motor
shatt, for controlling the aforesaid friction
clutch. '

(. In a planing or other reciprocating ma-
chine, the combination with the shaft of a
reversible electric motor, of a parallel shaft
connected to the machine, two pairs of inter-
meshing gear wheels of different speed ratios
loosely mounted upon the two shafts, a
clutch slidably mounted on each shaft be-
tween the two gear wheels thereon, lever
mechanism for throwing the clutches into
operative connection with one or other of
the said pairs of intermeshing gear wheels,
a friction clutch for operating the aforesaid
lever mechanism, and a centrifugal governor
driven from the motor shaft for controlling
the aforesaid friction clutch.

8. In a planing or other reciprocating ma-
chine, the combination with the shaft of a
reversible electric motor, of a shaft con-
nected to the machine and adapted to be
driven by the motor shaft, two pairs of inter-
meshing gear wheels of different speed ratios
iterposed between the motor shaft and the
driven shaftt, clutches slidably carried by the

aforesaid shafts so as to rotate therewith,
shoes bearing upon the clutches, resilient
means connecting the shoes, lever mechanism
for actuating the aforesaid resilient means
to throw the clutches into operative relation
with one or other of the said pairs of inter-
meshing gear wheels, and means governed by
the direction of rotation of the motor shaft

for automatically controlling the aforesaid

clutches.

9. In a planing or other reciprocating ma-
chine, the combination with the shaft of a
reversible electric motor, of a shaft con-
nected to the machine and adapted to be
driven by the motor shaft, two pairs of in-
termeshing gear wheels of different speed

ratios interposed between the motor shaft

and the driven shaft, clutches slidably car-
ried by the aforesaid shafts so as to rotate
therewith, shoes bearing upon the clutches,
resilient means connecting the shoes, lever

mechanism for actuating the aforesaid re-

silient means to throw the clutches into
operative relation with one or other of the
said pairs of Intermeshing gear wheels, a
friction clutch for operating the lever mech-
anism and means governed by the direction
of rotation of the motor shaft for auto-
matically controlling the aforesaid friction
clutch.

10. Ina planing or other reciprocating ma-
chine, the combination with the shaft of a
reversible electric motor, of a shaft con-
nected to the machine and adapted to be
driven by the motor shaft, two pairs of in-

termeshing gear wheels of different speed

ratios interposed between the ‘motor shaft
and the driven shaft, clutches slidably caxr-
ried by the aforesaid shaft so as to rotate
therewith, shoes bearing upon the clutches,
resilient means connecting the shoes, lever
mechanism for actuating the aforesaid re-
sitlient means to throw the clutches into
operative relation with one or other of the

sald pairs of intermeshing gear wheels, a

friction clutch for operating the lever mech-
anism, and a centrifugal controller driven
from the motor shaft for controlling the
aforesaid friction clutch.

In testimony whereof I affix my signature.

In presence of two witnesses.

ALFRED DAVID WILLIAMSON,

Witnesses:
WALTER SWIFT JESSOP,
Frank Rrpor.
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