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No. 742, 356

UNITED STATES

Patented Ootober 27,1202,

PATENT OFFICE

DAVID ROBERTS,

OF LINCOLN,

ENGLAND.

~ MACHINE-TOOL.

SPECIFICATION forming part of Letters Patent No, 742,356, dated October 27, 1908,

Application filed September 2, 1902;. Serial No, 121,900

To all whom it may concermn:

Be it known that I, DAVID ROBERTS, a sub-

ject of the King of Great Britain, residing at
Spittlegate Iron Works, Grantham, Lincoln,
England, have invented new and useful Im-
provements in Machine-Tools, of which the
following 1s a specification. |

This invention relates to improvements in
engineers’ machine-tools of the kind wherein
the article operated on is attached to a table

is fed to the work or the table moves to the
tool.

According to my invention the work in-

stead of being fixed direct to the table is at-

tached to arevolving plate or ¢ylinder mount-
ed on the table, and when one set of opera-

‘tions is completed the cutting-tool or table is

automatically returned to its initial position

while the plate or cylinder is automatically

turned through a predetermined angle and
presents to the cutting-tool other parts of the
same article or other articles to be operated
upon, the only manual labor required being

the fixing and removing of the articles.

In carrying out the invention 1 make use
of any of the usualantomatic reversing-gears,
the said gear being applied to the cutting-
tool or table and bomfr actuated at one end
of the travel by a tappot -gtriker which en-

gages with a lever, the gear first unlocking

the revolving plate or eylinder, then turning
the plate or cylinder to the required angle,
and finally locking it in position.

In the accompanying drawings, Figure 1 i

a sectional side elevation of a maohl_no tool |
Fig. 21s a:

made according to the invention.
sectional plan thoroof and IFigs. 3, 4 and o
are sections on the lines 3 3, 4 4 and 5 5, re-
spectively, of Fig. 2. Fig. 6 is a detail per-
spective view, drawn to an enlarged scale, of
a portion of the mechanism for imparting an

intermittent movement to the work- holdmg
table.

a is the bed of the machine, and b is an or- _-
dinary m1ll1ng cutter mounted on the shaft
b', held in bearings in the bed o and adapted |

to be driven by the worm and toothed gear ¢

from the main shaft d, operated by tho pul- |

ley d'.
e is the revolving plate or oylmdor whmh

| work and is mounted upon a pivot e®, sup-.
‘ported in the table f and is locked to the said
i table, as hereinafter described. This tablo is
‘adapted to be reciprocated in guides a’ a' in
the bed o through the medmm of the screw
¢, which 18 mounted in the said bed a and

‘engages a nut ¢’ upon the under side of the
_ta,blo

The actuating-screw ¢ is rotated from
the shaft d and pulloy d' through the medium

mounted in bearingsin the bed a and isdriven
from the shaft d through the medium of the
gearing A'. The movement of the shaft or

spindle 7 is transmitted to the screw g, 80 as

to turn it in the direction to advanece the ta-
ble f to the milling-cutter by means of tho

‘worm 7, which gears with the worm-wheel 7,
_Flb 5, mounted upen a spindle ¢° and carry-
ing at its other end a worm ¢°, which engages

2 worm-wheel 2%, loose upon the screw g. This

‘worm-wheel 7' is provided with clutch-teeth

7, by which it can be locked to the screw g

‘through the medium of a clutch part con-

trolled as hereinafter deseribed. To turn the
screw ¢ in the opposite direction—that is to
say, in the direction to bring the table away
from the milling-cutter b—the screw g 18 ac-
tuated directly from the shaft 4 through the
medium of the toothed gear-wheels &’ k’ and

k%, the last-mentioned wheel £° being loosely

mounted upou the screw g and prowdod with
clutch-teeth 7'
part 13 brought into gear with the clutch-
teeth 7' the Sﬂld wheel i2* can be lookod to the
SCTrew.

1 is the clutch part, which is in the form of
a sleeve keyed upon the serew g in such a man-

‘per that it can be moved axially thoroon be-
‘tween the two clutch parts j and 7' and being

provided with teeth upon either end, so that
when moved upon the said screw it can be
caused to engage with either of the said parts.
This cluteh is oporatod by the following mooh-
anism. A rod m ismounted in bearings m’' m'
in the bed @ and is provided with two shoul-
ders m?and m?. The table fisfurnished with
a downwardly-projecting pin n between these
two shoulders m? and m?, so that as the said
table is moved forward by the rotating screw
g toward the milling - catter it eventually
strikes the stop or shoulder m?, 8o as to pull

is provided with elampmﬂ'-wsoq ¢' ¢ for the | forward the rod m. The rear end of the rod

35

of a shaft or spindle h, which is rotatably
either fixed or movable and the cutting-tool |
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m has pivoted to it one end of a link o, the
other end of which is pivoted to a lever o',

keyed upon a rocking shaft 0% transversely |

mounted in the bed a and carrying a fork o?,
which engages the aforesaid elutch /. When,
therefore, the rod m moves in the direction
above indicated, the cluteh / is moved so as
to disengage it from the teeth 7 and to bring
it into engagement with the teeth §', thus re-
versing the direction of motion of thescrew g,
whereby the table f begins to move backward,
the gearing &' and %? being so designed that
the return movement is more quick than the
forward feeding movement. On the return
movement the pin »n eventually strikes the
shoulder m? and so pushes back the rod m,
thereby disengaging the clutch [ from the
teeth )" and causing it to reéngage the teeth 7,
whereby the direction of rotation of the screw
g 1s again reversed, and the table is fed for-
ward. As the table f reaches the end of its
return strokethe revolving plateeis unlocked
from the said table, partially rotated, and
againlocked tobring a fresh surface or a fresh
piece of the work which is eclamped to it under
the milling-cutter . This is effected by the
following arrangement. Pivoted to the table
at p isan arm p’, the end of which is provided

with a roller p* adapted as the table fis ef-
fecting its return movement to come into con-

tact with and slide up an inclined block q.
As the roller slides up the block ¢, which is
fixed to the bed a, the arm p’ is turned upon
1ts pivot pand through the medium of the arm
r raises a bell-crank lever 7/, pivoted to the
end of the said arm r and bearing with its
free end against a pin »* upon a worm-wheel
7%, keyed upon a spindle 7! mounted in the
table . The short arm of the lever 7' is pro-
vided with a yoke which engages a cluteh part
S, which slides upon the shaft 72, upon which

is coiled a spring s', normally tending to force |

the said clutch part s into engagement with
};he cluteh part s*, keyed upon the said shaft
e
of a sleeve s°, loosely mounted upon the shaft
/o and carryingat its otherend a worm s, gear-
ing with the aforesaid worm-wheel 73, Nor-
mally, however, the clutch part s is held out
of engagement with the clutch part s (there-

by preventing the worm-wheel 7% from being

rotated) by the aforementioned lever 7', the
end of the long arm of which, as above men-
tioned, is in contact with the pin 7%, and thus
holds the cluteh part s in the position shown
In the drawings. When, however, the roller
p*upon the arm ' rides up the inclined block
q, the long arm of the bell-crank lever 7is
raised above the pin 72, so that the clutch part
s 18 shifted into engagement with the cluteh
part s° by the spring s, whereby the rota-
tion of the shaft /i turns the worm-wheel 7%,
The rotation of the worm-wheel 7% also moves
a disk ¢, which is keyed upon the spindle r¢
of the said worm-wheel 7% and carries an up-
wardly-projecting pin ¢, which as the said
disk ¢ is turned first strikes one end of a le-

The clutch part s is keyed upon one end

749,356

ver 4. Thisleveris pivoted at ' to the table

f, and its other end engages with a bolt v,
lying in a hole in the table f and normally
held by a spring v' in engagement with one
of a number of taper peripheral holes w in
the revolving plate e, so as to lock it in a par-

ticular position. YWhen now the pin ¢ strikes

the end of the lever u, the bolt v is withdrawn
by the said lever against the action of the
sald spring, so as to unlock the plate ¢ from
the table f. The further rotation of the disk
t causes the pin £ to enter one of the periph-
eral recesses « in a circular plate ', which is
keyed upon the pivot ¢ of the revolving plate
e, and thus turns the said plate through a
portion of a circle. As soon as a fresh hole
w 1n the revolving table is brought opposite
the spring-bolt v the latter is shot into the
said hole by the spring ', and thus again
locks the table in its new position. The con-
tinued revolution of the worm-wheel 73 and
disk fafter giving the intermittent movement
to the table, as above described, causes the
pin 7° to engage the long arm of the bell-
crank lever v, and thus causes the other arm
of said lever ' to move the clutch s out of en-
gagement with the cluntch member s* and to
compress the spring s, leaving the parts in
position to be again putin motion by the rais-
ing of the trip-lever arm p’, as before de-
seribed. In the drawings I have shown the
wheel or disk «' provided with eight periph-
eral recesses x, thus insuring that the revolv-
ing plate e is turned through one-eighth of a
revolution at the beginning of each forward
movement, |

To enable the lever p' to pass the block ¢
in its forward movement, it is jointed at p®
and provided with a spring p*at the joint.

It will be obvious, of course, that the num-
ber of recesses x may be varied to suit re-
quirements, and it will also be clear that if
1t be required to miss any one of the bolt-
holes this can be effected by increasing the
length of the inclined surface g up which the
roller p*rides to the required extent, thereby
preventing the lever 7’ from dropping until
therequired distance has been moved through
by the disk /.

My improved machine-tool enables several
faces of a single piece of work or the faces of
a number of similar articles to be machined
automatically, the attendant only having to
fix and remove the work.

Although in the drawings I have shown a
milling-cutter for machining the work, it will
be clear that a drill or any other machine-tool
can be used in the same manner. Further-

more, the table can be fixed and the tool caused

to reciprocate.

Having now particularly described and as-
certained the nature of mysaid invention and
in what manner the same is to be performed,
I declare that what I claim is— |
- 1. The combination with the supporting-
bed, of a tool-holder supported thereby, a re-
ciprocating carriage, mechanism forautomat-
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ically moving said carriage in both directions,
a work-plate revolubly mounted on said car-
riage and provided with work- holding de-
vices, mechanism for imparting an mtermlt-
tent rotary motion to said plate, normally
held out of operation, a cluteh for throwing
said mechanism into operation, mechanism

including a part operated by the movement

of said carriage, for throwing said clutch into
operation, and means for releasingsaid c¢lutch
when the work-plate has been rotated a prede-
termined distance, substantially as deseribed.

2. The combination with the supporting-
bed, of a-tool-holder supported thereby, a re-
clprocatmﬂ' carriage, mechanism forautomat-
ically moving said carriage in both directions,
a work-plate revolubly mounted on said car-
riage and provided with work-holding de-
vices, mechanism for imparting an intermit-
tent rotary motion to said plate normally held
out of operation, a clutch for throwing said

- mechanismintooperation, aspring for throw-

_25
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40

ing said clutch into operative position, a le-
ver for holding said cluteh out of operative
position, a stop carried by a rotary part of
said work-plate-operating mechanism, for en-
gaging said lever and moving said clutch out
ot‘ operative position, a trip- lever connected
with said cluteh-lever for disengaging the
clauteh-lever from the stop, and an adjustable
trip on the bed of the machine in the path ot
said trip-lever, substantially as deseribed.

3. The combmatlon with a bed and tool-

 holder supported thereby,ofarevoluble work-

plate supported on said bed, a disk secured
thereto and provided with a plurahty of pe-
ripheral recesses, a rotary device provided
with a part to enter said recesses to effect a
partial revolution of sald work-holder, and a
stop-pin secured to said rotating dewee driv-

~ing mechanism for said rotary devlee mclud-

45

50

ing a cluteh, a sprmﬂ' for throwing said clutch
mto opemtwe position, a lever for normally
holding said clutch out of operative position,

having an arm in the path of said stop-pin on
said 1*'ota:r:y device for returning said lever to
and holding it in normal position, a trip-lever
for disengaging said arm from said stop-pin,

said tool-holder and said work-plate being
provided the one with mechanism for moving
it toward and from the other in a dlrectwn

parallel to the plane of said work-plate, and |
“devices for operating said trip-lever by the |

=

| said movement of said work- plate and tool-

holder the one toward the other, substantially
as described.

4, Tn a machine- tool the combmatlon with
a bed and tool-holder, of a carriage on said
bed movable toward and from said tool-holder,

a rotary work-plate mounted on said carriage,

a spring-actuated locking-pin for engaging
said work-plate, mechanism for imparting an
intermittent rotary movement to said work-
plateincluding a clutch, a spring for normally
throwing said “eluteh into operative position,
a lever normally holding said clutch out of
Operatwe position, a trip- lever carried by the
carriage for tripping the cluteh-lever and per-
mlttlnn* said spring to operate said clutch, a
pwoted arm for withdrawing said loekmn'-pm
from said work-holder, an Operatmg device
for said arm carried by a part of said mech-
anism for imparting rotary motion to said
work-plate, and a projection on said bed in
the path of said trip-lever for actuating the
same, substantially as described.

5. In a machine-tool, the combination with
a bed and stationary tool- holder, of a sliding
carriage, mechanism for reclproca,tmﬂ' smd
carriage mcludmﬂ' a screw-shaft, devices for
operatmﬂ* said shaft in both d1rect10ns, and
adouble reversing-cluteh on said shaft, a slid-
ing rod mounted in said bed, connected with
said cluteh and provided with a pair of shonl-
ders, a pro] jection on said carriage for engag-
ing said shoulders, a revoluble work-plate on
said carriage, a spring-actuated locking-pin

therefor, a “disk secured to said work- plate

and provided with peripheral recesses, a rev-

oluble disk provided with a lug to engage
said recesses and a stop-pin, drwmﬂ' mech-
anism for said disk including a clutch a
spring for throwing said clutch into operatwe
position, a lever for disengaging said clutech
having an arm in the path of said stop-pin on
sald revoluble disk, a trip-lever operated by
the movement of the carriage for disengaging
said arm from said stop-pin and a lever for
retracting said locking-pin, having a part in
the path of the lug on said revoluble dlSk,
substantially as deberlbed

DAVID ROBERTS.

‘Witnesses: |
DAVID BALLINGALL,
SAMUEL WILLIAM PAYNE,
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