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No. 755,517,

UNITED STATES

Patented March 22, 1904,

PaTenT OFFICE.

- WILLIAM CLARK MITCHELL, OF MANCHESTER, ENGLAND.

REVEHSING.MEAN_S FO_H_IMACHINE-TOOLSH &c.

SPECIFICATION formmg p&rt of Letters Patent No. 755,517, dated March 22 1904

ﬁpphcaﬁamn ﬁled June 22,1903, Serml No, 162 661,

(No model )

To all whom it maiy conc@rn:
Be i1t known that I, Wirnriam CLarg M1TCH-

- ELL, a citizen of the United States, residing at

10

20

direction or the other or remain idle.

Westinghouse Works, Trafford Park, Man-

chester, in the county of Lancaster, England,

have invented anew and Improved Reversing
Means for Machine-Tools and. the Like, of
which the following is a specification..

This invention relates to reversing means
for machine-tools and other belt-driven mech-
anisms.
drive such machines from a main shaft by
open and crossed belts, which can be shifted

~at will onto fixed and loose pulleys, depending

upon whether the machine is to run in one

When,

however the machines are of large capamty,;

the driving-belts have to be mcreased in width

to such an extent that it becomes difficult to
shift the same onto the different pulleys to
effect the required drive, while a further dis-
advantage exists in the amount of wear and

tear entailed by thus moving the belts.

My invention has for its object to overcome
entirely the necessity of shifting the belt side-
wise, whereby the consequent chsadvanta@es

| 'referred to are obviated, and this I effect bV
- employing counter- Shaits between the main

~and machine shafts driven continuously in re-

30
‘mitting. power to the latter by belts which

35

that the machine-shaftisrendered idle.

verse. directions from the former and trans-

normally run So loosely upon pulleys thereon
_ These
belts are adapted to be tightened as required
by pressure derived from jockey-pulleys the

- movement of which is controlled by hand or

from areciprocating partof the machine. The

- movement may be effected through the me-

40

dium of fluid-pressure operating “mechanism
or directly. as may be desired. |
In the accompanying drawings, Figure 1 is

a side elevation, Fig. 2 an end elevatlon and

Fig. 3 a plan, 111118trat11:1ﬁ' one form of my in-

IVGDthIl applied toa plamno*-machme the lat-
ter being indicated somewhat diagrammatic-

cally and parts of the former belncr broken

away or shown 1in section.
- view of a portion of the apparatus.

Figs. 5
and 6 are views similar to Figs. 1 and 2, illus-
trating another way of carrying out the in-
vention.

work - carrying table 2.
which is rotated continuously by a belt and

Hitherto it has been customary to

Kig. 4 is an end

Referrmcr

desr_[ ed to revolve alternately in different di-
rections to effect the to-and-fro motion of the
3 1s the main shaft,

pulleys in the usual way from a motor 4.
5 b are two counter-shafts mounted in bear-
ings 6 6, secured at the upper ends of col-
umns 7 7 and rotated in opposite directions
by a straight or open belt 8 and cross-belt 9,
working upon pulleys 10 10 and 11 11. Se—
cured upon the said shafts 5 5 are two pulleys
12 12, which transmit power by belts 13 13
to similar pulleys 14 14, secured upon the ma-
chine-shaft 1. 15 15 are idler or jockey pul-
leys adapted to coact with the belts 13 13
and each carried between the ends of a pair

of arms 16 16, keyed upon a shaft 17, which

can be rocked by arms 118, connected bv rods

18 with pistons 19, Working within cylinders

20. The lower end of each cylinder 20 com-
municates by a passage 21 with a valve-cham-

ber 22, wherein is mounted a slide-valve 23,
_adapted to be moved by an arm 24, which is

secured to a spindle 25, rocked by an arm 26
through the connections 27 , 28, 29, and 30,
either directly by the hand-lever 31 or auto-
matically by the adjustable stops 32, at each
end of the travel of the table in the usual
way.

while 34 is a port constituting an exhaust

35 1s a pipe supplying fluid-pressure to the

valve-chamber 22, which conveniently may
be compressed air. 36 is a cylinder contain-
ing a piston 37 and rod 38 for the operation

;Of a band-brake 39, the disk 40 upon which it

acts being -secured to one end of the machine-
shait 1. 41 is a weight for applying and
varying the effectiveness of the band- brake,
and 42 is a port by which communication is
established between the cylinder 86 and the
valve-casing 22, this part of the apparatus
being clearly shown in Fig. 4. 43 represents
buﬁers or stops disposed- to limit the move-
ment of the arms 118 and likewise to absorb
the concussion due to said movement.

- The operation of the foregoing is as fol—
lows: When the valve 23 is in a position such

1 that 1t covers both ports 33, the pistons 19,

first to Figs. 1, 2 and 3 of the_ h
drawlngs, 1 18 the machme--shaft which 1t 1s

55
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33 33 are ports communicating with
‘the passages 21, leading to the. cyhnders 20,
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due to their own weight and connections, re-
main in their lowest position within the cyl-
inders 20 and the idler or jockey pulleys are
Wlthdrawn sufficiently far to reduce the ten-
sion of the belts 13 to allow the latter to ride
over the pulleys 14 14 without operating the
machine. If, however, the hand-lever 31 be

‘moved to cause the valve 23 to uncover one

or other of the ports 33, the piston 19 in the
corresponding cylinder 20 will be raised by
the entering fluid-pressure,causing its jockey-

pulley to advance into engagement with 1its

corresponding belt and increase the tension
sufficiently to allow the machine-shaft 1 to be
rotated. The advance of the table 2 then
causes one or other of the adjustable stops 32
to operate the connections 27, 28, 29, and 30
to reverse the valve 23, thus establishing com-
munication between the cylinder which was
formerly supplied with fluid with the exhaust
and uncovering the port 33, leading to the
other cylinder 20, this causing the other op-
positely-running belt 13 to be brought into
action to reverse the drive, while the former
runs inactively.

During the foregoing 0perat10ns ﬂuld un-

. der pressure has been contmuouslv supplied

to the cylinder 36, which in consequence acts
upon the piston 37 and relieves the brake of
the pressure which would otherwise be exerted
upon it by the weight 41. 1If, however, the
table 2 should everrun the desired limit of its
travel in either direction, increased movement
1s imparted to the connections 27, 28, 29, and

30, which thus move the valve 24 to a corre-

spondingly greater extent sufficient to open

" the exhaust-port 34 to the chamber 22, where-

by the pressure in the latter is reduced, and

with it the pressure in the cylinder 36, which

thus allows the weight 4:1 to descend and ap-

- ply the brake.

50O

55

60

It 1s to be understood that the slide-valve
is provided with sufficient lap to allow the belt
which is in use to become out of tension be-

fore the second cylinder brings the second

belt into action, and in order to overcome the
resistance introduced, due to the alternate
stopping and starting of the table and parts
of the machine which move backward and
forward, I preferably construct the pulleys
11 and 12 with very heavy rims, so that they

‘may be utilized as fly-wheels and their mo-

mentum be utilized for the purpose specified.

It is obvious that the lever 28 may be op-
erated by hand instead of automatically by the
movement of the table 2, if and when desired.
~ Referring now to Figs. 5 and 6, this 1s an
example in which the idler or Jockey pulleys

15 are moved without the intervention of fluid-

operating means. As shown, the pulleys 15

are mounted at the ends of a double-armed .

yoke 44, which is pivoted at 45 upon the inner

| protruding ends of the oppositely-running

05

shafts 5. 46 1s a plate mounted in guides 47

in such a manner that it can be reciprocated

~other moving part.

755,517

by a rod 54, either directly by hand or au-
tomatically by stops, upon the table 2 or
The said yoke 44 is
adapted to be rotated by means of a rod 50,
pivoted theretoat51. As shown in thedraw-

ings, the rod 50 is provided with a bowl or

70

pin 49, moving in a cam-groove 48, provided

in a plate 46. The plateis arranged to be re-
ciprocated in guides 47 by means of a projec-

tion 32 on the table 2, which engages a pro-

jection 53 on a rod 54 connected with the
plate 46. The Operation of this arrangement
is as follows: When the said rod 50 is in the
position indicated in Fig. 5,the jockey-pulleys
15 render both belts 13 mactwe but when
the plate 46 1s moved in one direction or the

“other by movement of the table 2, communi-

cated to the rod 54, 1t either raises or lowers
the rod or link 50, and so causes the yoke 44
to rock and tighten the belts alternately.
rod 50 may also be operated by hand directly
or through a suitable mechanical linkwork, if
desired. -

What I claim as my mventlon, and desire
to obtain by Letters Patent 1s—

1. Areversing mechanism embodying ama-
chine-shaft, a main shaft, two counter-shafts
driven in opposite directions from said main
shaft, belts connecting said counter-shafts sep-
arately with the machine-shaft, and meansfor
tichtening one or other of said belts at will.

9. A reversing mechanism embodying ama-
chine-shaft, a main shaft, two counter-shafts
driven in opposite directions from said main
shaft, belts connecting said counter-shaftssep-
arately with the machine-shaft, and means, op-
erated by a moving part of the machine, for
tichtening one or other of said belts.

3. A reversing mechanism embodying ama-
chine-shaft, a main shaft, two counter-shafts
driven in opposite directions from said main
shaft, belts connecting said counter-shaftssep-
arately with the machine-shaft, and meansop-
erated by a moving part of the machine for
automatically and perlodlcally twhtemna' one
or other of said belts. | -

4. A reversing mechanism embodyingama-
chine-shaft, a main shaft, two counter-shafts
driven in opposite directions from said main
shaft, belts connecting said counter-shaft sep-
a,rately with the machme-—shaft idler or jockey
pulleys engaging the said belts, and means

for moving Sald ]ockey pulleys to tlo*hten one

or other of said belts at will.

5. A reversing mechanismembodying ama-
chine-shaft, a main shaft, two counter-shafts
driven in opposite directions from said main
shaft, belts connecting said counter - shafts
separately with the machine-shaft, idler or
jockey pulleys coacting with said belts, and
rocking arms for advancing and retracting
said idler or jockey pulleys into and out of
engagement therewith.

6. A reversing mechanism embodying a ma-

-chine-shaft, a main shaft, two counter-shafts

The
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driven in opposite directions from said main
shaft, belts connecting said counter - shafts
separately with the machine-shaft, idler or
jockey pulleys engaging with said belts, and
means operated by a moving part of the ma-
chine for operating said jockey-pulleys, to
tighten one or other of said belts at will.

7. A reversing mechanism embodying a ma-
chine-shaft, a main shaft, two counter-shafts
driven in opposite directions from said main
shaft, belts connecting said counter - shafts

- separately with the machine-shaft, rocking

20

25

20

35

40

arms, idler or jockey pulleys carried by the
arms, and fluid-pressure cylinders with con-
nections for imparting motion to said rocking
arms. |

8. A reversing mechanism embodying ama-
chine-shaft, a main shaft, two counter-shafts
driven in opposite directions from said main
shaft, belts connecting said counter - shafts
separately with the machine-shaft, rocking
arms, idler or jockey pulleys carried by the
arms, fluid-pressure cylinders with connections
to said rocking arms and a valve for control-

ling the supply of fluid to the operating-cyl-

inders.

9. A reversing mechanism embodying a ma-
chine-shaft, a main shaft, two counter-shafts
driven in opposite directions from said main

shaft, belts connecting said counter - shafts

separately with the machine-shaft, rocking
arms, 1dler or jockey pulleys carried by the
arms, fluid-pressure cylinders with connec-
tions to said rocking arms and a valve oper-
ated by a moving part of the machine for con-
trolling the supply of fluid to the operating-

cylinders. | |

10. A reversing mechanism embodying a |
machine -shaft, a main shaft, two counter-

shafts driven in opposite directions from said
main shaft, belts connecting said counter-

- shafts separately with the machine-shaft,

45

55

- ply of fluid to the operating-cylinders, a brake

6o

05

rocking arms, idler or jockey pulleys carried
by the arms, fluid-pressure cylinders with
connections to sald rocking arms, and a brake

“upon themachine-shaft controlled by the fluid-

supply to the arm-operating cylinders.
11. A reversing mechanism embodying a

'machine-shaft, a main shaft, two counter-
-shafts driven in opposite directions from the

sald main shaft, belts connecting said counter-
shafts separately with the machine - shaft,

rocking arms, idler or jockey pulleys carried
by the arms, cylinders with connections to

said rocking arms, a valve controlling the sup-

on the machine-shaft, a brake-cylinder pro-
vided with a piston normally under fluid-pres-
sure, and means for connecting the said brake
to said piston so that the brake is normally
held in the "' off ” position. -

12. A reversing mechanism embodying a
machine - shaft, a main shaft, two counter-
shafts driven in opposite directions therefrom,
belts connecting said counter-shaftsseparately

3

with the machine-shaft, rocking ai‘ms, 1dler

or Jockey pulleys carried by the arms, eylin-
ders with connections to said rocking arms, a
brake on the machine-shaft, a brake-cylinder
and a piston normally under fluid-pressure,
means for connecting the said brake to said

‘piston, so that the brake is normally held in

the “"off” position, a fluid - receiving chest
common to all the eylinders, a valve for sup-
plying thearm-operating cylindersalternately
under normal working and for exhausting the
brake-cylinder upon abnormal movement of a
part of the machine, and means to apply the
brake when the brake-cylinder is exhausted.
13. A reversing mechanism embodying a
machine - shaft, a main shaft, two counter-
shafts driven in opposite directions therefrom,
belts connecting said counter-shafts separately
with the machine-shaft, rocking arms, idler
or jockey pulleys carried by the arms, cylin-
ders with connections to said rocking arms,
stops for limiting the travel of the latter and
absorbing shock, a fluid-controlled bralke upon
the machine-shaft and a fluid-receiving chest
and valve for controlling the supply to the
arm-operating and brake cylinders.

14. A reversing mechanism embodying a

machine - shaft, a main shaft, two counter-
shafts driven in opposite directions therefrom,
belts connecting said counter-shafts separately
with the machine-shaft, rocking arms, idler
or jockey pulleys carried by the arms, cylin-
ders with connections to said rocking arms,

der and a piston normally under fluid-pres-
sure, means for connecting the said brake to
sald piston, so that the brake is normally held
in the *‘off” position, a fluid-receiving chest
common to all the cylinders, a valve automat-
1cally operated by the machine for supplying
the arm-operating cylinders alternately under

o

75

30

90

05

‘a brake on the machine-shaft, a brake-cylin-

LOO

105

normal working and for exhausting the brake-

cylinder upon abnormal movement of a part

of the machine, and means to apply the brake

when the brake-cylinder is exhausted.
15. A reversing mechanism embodying a
machine - shaft, a main shaft, two counter-

shafts, heavy-rimmed pulleys keyed on said

main and counter shafts,the momentum where-
of is utilized to partially overcome starting
and reversing resistance, open and crossed
belts on said pulleys connecting the said main
and two counter shafts, belts connecting said
counter-shafts separately with the machine-
shaft, and means for tightening one or the
other of the said latter belts at will.

In testimony whereof I havesigned my name
tothisspecification, in the presence of two sub-
scribing witnesses, this 12th day of June,
1903. -

WILLIAM CLARK MITCHELL.

Witnesses: |
Myvres F. Davigs,
JAS. STEWART BROADFOOT,

IIO
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