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In the machine with which ‘the 1n’ventxon is
concerned, the tools are brought inte and out of
8 operation by being ‘moved towards. and away
‘from the eentér 6f rotation. of thé niachine.  For
this purpose, they may. be mountéd so as to be

moved individuallj or they may be mounted. on -

a ‘tool plate which is: movable relatively-to the
The tools or the tocl plate
aré subjected to a centrifugal ‘force which véries
fccording 0 the position of the tools or the tool
plate. and this centrifugal foree has to be over=
come hefore theé toels éan bemoved towards the
center of retatron. It the speed of rotation of

the machme is high; 4s is the case in automatic .

§878% ‘making machines, or:if the tools and the
‘barts partaking of their movement are heavy,
. this.centrifugal forée is duite: éofisiderable and,
‘therefore; -5 consmlelabie éxperiditire of -energy
18 invelvéd i movmg the-tools ‘and members of
heavy gbnstruction have to be provided for this
burpose Further, the’tools are most conven-
iently displaced by a pivotal moveiment trans-

~mitted to them by a member moveéd parallel to

the-axis.of the machine. - The displacing mecha-
nism has of necessity to-include a member which,
is inclined to the axis of the machine g6 that only

) component of the foree exerted on the-displac-:

ing fitember i available for dlsp1acmg the tools.
It i therefore of great advantage -to-provide
meang foF balancing the centrifugal forcé on the
t0218 or the tool plate which tends-to:'drive the
iatter into a position in which this centrifugal
force increases. as then; the displacing ‘force-re-
"quired is:not substantially greater than that ré-
‘quired-were the parts gt rest. This, in fact, is
done in accordance ‘with thé 1nvent10n in ‘which
means are provided which store up energy -when
a tool or the tool plate’is moved away from the
center of rotation of the machine and thus pro-
vide a force wh_lch balances the said centrifugal
- foree and which is available 40 assist-in.moving
the tool or the tool'plate towards-the center of

5 rotatmn The preferfed means for this ‘purpose '

cons1st ‘of Tubber blocks which are -disposed-so. as
1o be compressed on: the cutward: movement of
a tool or of the tool plate.  Other means such as
springs or-a compressmle ﬂmd such-as. air could
be used. :

‘In‘order that the 1*1vent1on may be thoroughly
-‘understood and be more readily carried into efféct
some examples. of: constructlon will ‘now be :de-
scribed with: reference to the accompa.nymg draw—
mgs in Whlch‘

‘tool-plate 5 which is plvoted to the rotating head

;on ball bearings 4 on the barrel portion 7 .of the

b0 swing -about its pivot pin 6.

'contact with'the material."

(CL 82—-20)

Figure 'is a sectmnal elevatmn of an automatic
machihe in accordance Wltn the- 1nvent1on and
having two tools, i ¥

Figure 2 is an end elevatlon showmg the tool

‘blate,

Figure 3 isra sectmn on the line. III—III in”
Flgure 1. E :

- Pigurés 4 and 5 are’ sectmnal elevatmns corre- -
spondmg to the right-Hand end of Figure 1 show- o
ing modlﬁed forms of : constructmn : 10

Figur es 6 and 7 are sectlons on the line VI—VI
in Flgure 4 a,nd VII-—VII in- Flgure 5 respec- i
tively.: o .

Figure 8isa perspectlve v1ew of a detall of con- =
‘struction,” and e a5 -

Figure 9 is a plan view. of the dev1ce for mov- :

“ing-the tool plate.

In the machine 111ustrated there are two tools
| and 2 which are heldin holders 3 and 4 on the 35
of the machine on a pin 6. "The material is held
in- the split -collets +22~ and 22¢ and “does not .
rotate and the tools are brought on‘co Lt by a
pivotal movement ‘of the plate-5. -

~The p1vota1 movement .of the tool plate is ob-
tamed by means of the member shown separately
in Figure 8/ "It con51sts of a barrel portion T-hav-
ing a radial flange 8,-a projection § of square
sectron parallel to-the axis of the drum'and g pin
10 of circular: section extending  from- the pro- -
jection- 9 at an angle.to the axis of the drum.

25

"This mémber is mounted on the rotated sleeve 11 ‘

and rotates-with it and ‘the pin 18 engages in ‘2

hole 12 in-the tool pla’ce 5. Aring-{3 is mounted 5

[°N)

shifting member 7 and is prevented from. moving |
:axially ‘on this membér by the flange 8 and a
lockmg ring 15.. The ring 13 can together with.

“the shxftlng member ‘be ‘moved axially. on the

sleeve ‘11 by means of a pivoted lever 16 (F1gure 40
9).actuated by a'cam operated shaft 17, ‘

It is clear that if the:-shaft {7 is moved, for -
example 50 -that the point . of ‘attachment:to it
of ‘theé.lever 16 moves into the- dotted’ pos1t1on
the shlftmgmember 7. will be moved axially and-ag
the pin 10 is situated diametrically opposite the’

. pivot pin 6 of the fool plate 5 -and is-inclined to

-the axis of the tool plate, the; latter will be-caused
This" pivotal
movement brings’ one of -the. tools | and.2 into
:To bring the other
‘tool into the Workmg posﬂsmn the movement of:’
the shaft 17 is reversed so that the: tool plate is
ccaused to §w1ng in the opposite sense a,nd past Hf




- its’ dead center into a displaced position on the

<t

10

other side. o
These machines are made to run at speeds of

5,000 revolutions per minute and higher and it

will be readily appreciated that as soon as the tool
plate is out of .its dead center position there is a
tendency due, to. centrifugal force for it-to fly
further out of thls posxtmn At the hlgh speeds
used this tendenoy is‘very great and makes the
provision of a -very large force necessary- for

" returning the tool plate to its dead center position;

20

25

30

especially in an arrangement’in which the pivotal

movement of the tool plate is caused by mieans’

of an. axial movement of a shifting member

Provision is therefore madetin’ thé construetion.

iltustrated for the force which tends to urge the

tool plate out of its dead center pdsition to-be-

stored up so-as to be available to hélp in restoring-
the tool plate to that position.  In Figures 1 to 3
rubber blocks (8 and 19 are provided” for this
purpose... Thése rubber blocks:are sitwated as: seen
clearly:in:Figure 3 in recesses in: the tool plate

:s0 that when the-tool.plate is moved-out, of its

dead center position one’or the-other of them is

-compressed between  the tool plate and a part

28 or 21 of the:sleeve H.. Thus when:the tool
plate is returned-to the dead cenfer posﬁmen the
energy “stored in - the -rubber block: during - its

corgpression: is’released and helps in- this: move-
ment. The force tending to make the tool plate

.swing out-of the dead center position is propor-

tional: to the displacement ‘of the plate-out of
that posmon and if the member in which the

. energy due to- this force is stered approximately

35

50

ot
o
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out of its central pg
jp;unger 1n'one bore is ‘Compréssed and that “be-
. thnd/the pl

obeys Hooke’s law- then it is clear that on-the
return. movement the-, force required for this
movement should not be greater than that re-

quired were -the parts at rest.

. An alternatlve device is shown in Flgures 4-and
_6 -Here, Jnstead of the rubber blocks 18-and ie,

‘sprl'ngs 23 and 24 are used. These' are housed

in chametuca,lly opposite bores in a member 25
ﬁxed to the sleeve tt-and located in a slot 26 in
the tool plate and ha,ve plungers 21 and 28 Whlch

are pressed by: the springs 23 and 24 against the:

closed ends of the slot 25 The reasoning anphed

a,bove makes 1t ¢clear that the- desired effect s~

obtamed

_Other arrangements are of course possible. For
mple, the restorlng force ‘might be stored in-a
ressﬂole ﬂu'd such as-air in a ohamber
for ed beuween the tool plate and -one of the
rotatxng parts of the head of the machlne Such
an arrangement is, shown in Flgures 5 and 7.
ere the member 25 has two parallel Jlind bores

.29 and ‘3@ in each of which there is a closely
_ﬁthng plunger.31, 32, the outer end of which bears

against an, end of the slot 26-in the tool plate 5.

'It will readtly be ‘séen that tms device operates

in exactly, the same, fashion as that- illustrated
in. Flgures 4 and 6. When the tool Dplate is'moved
0sition; - the air behind ‘the

riger “in “the otHer bore 'is ‘varified
s t refore stored up which is avail-
able ‘for restormg the ‘thol plate. to 1ts orlgmal

'_'posmon
. “Other arrahvements ‘could also be used for dis-
'pTa(:lnsr the tool!plate’ siich ‘as'a sleéve havidg a

pin passitig-through the tool'plate and having ‘a

“tamslat in it 'so that by axial displacement of-a

opinsin this slot,-the sleevé - was caused to -rotaie

“relatively to the sleeve 41,

-Again, the tool plate:

'»,need “not. necessa,rﬂy ke subjected :to -a.-pivotal

5

movement to brmg the tools 1nto and out of . ac-

1 997,353

tion. For example, the tool plate might be made
with two flats on its rear face which registered
with corresponding flats projecting from the ro-
tating head so that is was displaced by a sliding
movement;. In such an arrangement, the resist-
ance to this sliding movement might be lessened
by the. prov1smn of balls.or rollels between the
sliding: surfaces o

U Télaim -

1. In a machine of the type set forth a tool
plate mounted to rotate with the rotating head
of the mzehine, a'plurality of tools on said plate,
MEeans: f01 causing said: plate to take up a posi-
tion eccentric to sald head to bring one -or the
othe1 of said todls iedrer the axis of rotation and
riéans for storing up the force exerted on said
plate-due to-its eccentric position.

2: In-a thachine of the type set-forth, a tool
plate-mounted ‘to rotate with the rotating head
6f the machine, a tool on said plate, means for

‘displacing: said. plate. relatively: to said head to

vary the distance of said tool from- the: axis of
rotation of said head; abutments on said plate
and o said head and-a rubber insert located:be~

tween. said - abutments: and adapted: to be-com~ .2

pressed: on. displacement of said- tool away frorn
sald axis- of rotation. -

= In; & machine of the type set forth, a tool
plate mounted to- rotate with the rotal;mg head

of the machine, a tool on-said plate; means for: :

displacing said: plate relatively: to said head to
vary the distance of said tool from the axis of

retation of said head; abutments on said plate
and-on. said - head and a radially: disposed’ spring.
located: between said abutments and adapted to 35

be compressed - on displacement of said tool away

~-from. said axis of rotation.

» 4. In a machine of the type set forth, a tool
plate mounted to rotate with the rotating head

‘of the machine, a pivot for said tool plate on said -
“head, & pin on said head norrﬂally located in line

with said pivot and the axis of rofation of the

_machine on the side of said axis remote from said
-pivet and the axis ‘of which is inclined to the
plane-containing the axis of rotaticn.and the axis %

of "said pivet, and which pin- passes through -a
correspondingly ineclined hole-“in  said - plate,
means for:displacing said pin parallel 1o.the axis

of ‘rotatien whereby said tool plafe is:displaced -
about

said. pivet, and. resilient means located
between said ‘tool plate and said Head adapted
to be oompressed by said -displacement.

S
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5. In a. machine :of the type. set forth; 5 tool .

plate mounted to rotate with ‘the. rotating head

of .the machine :and having its -center of mass

in the axis of rotation, means for:-displacing :said

‘center of mass whereby centrifugal force -tends-

to -increase said-displacement .and separate resil-

ient means for storing up the.force thus exerted

-on-said:plate in one direction or-the other.

6.-In a-machine of the type set forth, a :vtool
plate-mounted to rotate with the rotating head

-of the machine, -an-eccentric pivot:for -said .tool

plate -on said rotating ‘head, two -tools mounted
on -said: plate -and .adapted -to -be advanced to-

60~

65 -

wards the -axis-of rotation.by movement of said -

tool-plate -abeut said pivot in one-sense. or the

other,-a.pin traversing said-tool plate:and-mount-

~ed-forrotation-with and: for.axial. movement rela-~
tively to said head and said tool platerand in- :

~clined so-that-such-axial movement produces-said

:plvotal-movement:of -said tool .plate, two-rubber.

blocks -lecated on - opposite sides-of :said -pivot
between -abutments :formed respectively ‘on .said
tool plate and. said rotatmg head:andiadapted-to

756
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vary the distance of said tool from:the axis of '

[
Lt

~abutment for.said plunger on said:tool plate.

B
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be complessed by sald plvotal movement of sald
tool plate.
7. In a machine of the type set forth a. tool

plate mounted to rotate with the rotating head -

of the machine, an-eccentric pivot fori said tool
plate on said rotating head, two tools mounted
on said plate and adapted to be advanced to-
wards the axis of rotation by movement of said

tool plate -about said:pivot in one sense or the.

other, a pin traversing said tool plate and mount-

ed for rotation with and for axial movement rela-.-

tively to- said head and said tool plafe and in-
clined so that such axial movement produces said
pivotal movement of said ‘tool plate, two helical

springs located on opposite sides of said pivet.

between abutments formed respectively on . said
tool plate and said rotating head and adapted
to be compressed by said plvotal movement of
said tool plate.

8. In a machine of the type set forth a 1:001
plate mounted .to rotate with the rotating head
of the machine, a tool on said plate, means. for
displacing said plate relatively to said head to

rotation of said head; a blind bore-in said head,
a closely fitting plunger 'in' said bore and an

whereby -said plunger is ‘caused to: move axially
in said bore on displacement of said tool plate.
..9.In a:machine of the type set forth,.a tool

“'plate mounted to rotate with the rotating head

of the machine, g tool on said plate, means for
displacing said plate relatively to said head to
vary the distance of said tool from the axis of

- rotation ‘of said ‘head, two  oppositely :disposed

blind bores in said head, a compressible fluid in
said bores; a closely. fitting plunger  in each
of said bores and abutments for said plungers on
said tool plate whereby on displacement of said
tool i plate. said plungers ‘are. caused; to. move
axially one into and the other out of its bore.

10..A machine for working on metal and like

“materials, comprising a power driven rotary head,

o
ot

-a tool holder mounted on 'said head to rotate

therewith ' and to be moved ftowards and away

“from-the axis of rotation and relatively to said

head, a-tool in said holder and resilient means

located between. said tool holder and said rotary.
“head so as to.be compressed -when said tool
“holder is moved:in the direction in which. the

centrifugal force on it is increased.

11, A machine for working on metal and like
materials, comprising a tool hedd mounted to
rotate about the work, at least one tool mounted
on ‘said- head to be moved towards and -away
from the work and means for exerting on ‘each
of ‘said tools a force substantially equal and act-
ing in the-opposite direction to the centnfugal
force acting on- it.

3

12, A machin‘e‘ for wofking on metal and like

materials, comprising a rotary head, a tool plate

said head and to be moved relatively theréto, a

tool mounted:. on said plate to partake of move-

ment therewith and resilient means located be-
tween said tool plate and said rotary head so as to
be compressed when. the center of gravity of said
tool plate. and any baris moving with it is dis~

placed away from said axis of rotation.

“mounted ‘to rotate ‘about the axis of rotation:of ;

<

10

13./ A machine for working on metal and like -
materials, comprising -a rotary head, a tool plate -

mounted to rotate about: the axis of rotation of
said head -and to be moved relatively thereto, a
plurality of tools. mounted-on said plate to par-
take of movement therewith and adapted-to be
brought inte and out of operation by movement
of said tool plate relatively to said rotary head
and : resilient means located: between said tool
plate and said rotary head so as to be compressed
when the center of gravity of said tool plate and

-any ‘parts' moving with it is displaced away from

said axis. of rotation.:

15

14:"A niachine for working ‘on metal and like

materials, comprising a rotary head, a tool plate. :;

mounted to rotate about the axis of said head, .

at least. one- tool mounted on: said plate, means
for causing said tool plate to:-take up a position
eccentric. to.said rotary head to bring a tool into

operation and vesilient means located hetween 2
said tool plate and said rotary head so as to exert -

on. said tool plate a returning force proportional
to the eccentricity of said tool plate.
15...A. machine for working on metal and like

materials, in which the tools rotate about the
-work; - comprising a. tool . mounted for ‘pivotal
movement and to rotate with the rotating head of -

the ‘machine, means for piveting said tool rela-
tively to- said head and resilient means located
between. said tool and said head and’ adapted
to be compressed ‘when. said tool is moved away
from the axisof rotation of said rotary head:

716, A machine for working. on metal and like
materials comprising at least. one tool mounted
to rotate about the axis of rotation of the ma-
chirie; means associated with each tool for mov<

.ing said toolstowards and away from the axis of
rotation and resilient means associated with each:

tool mounted so as to be compressed when-said
tool: is: moved.:away from the-axis of rotation.

~17. A machine for working ‘on metal and like
materials:comprising at least one tool mounted to
rotate -about ahd be moved towards-and- -away
from the axis of rotation of the machine, means

“for positively-actuating -said tool to bring it into
‘and out of operation, and resilient means mount-

50"

ed to be compressed when the said tool is moved

away from the axis of rotation.
ALBERT FREDERICK J AMES WRIGHT.




