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7 Claims.
1

" This invention has for its object to provide a
machine whereby the components of the com-
mutators used in dynamoelectric machines and
the like can be secured together in an expeditious
manner. ‘

The invention comprises the combination of
an annular and contractible work holder, a tool
for pressing a work piece formed by the com-
ponents of a commutator into the holder, an
annulus embracing the work holder and addpted
by relative sliding movement to contract the work
holder, a pair of coaxial and relatively slidable
tools (one of which is adapted to occupy a posi-
tion at the lower part of the work holder and
to serve also as an ejector) for expanding the
ends of a central bush of the work piece to se-
cure together the other components of the work
piece which are supported by the bush, and fluid
operated means adapted to actuate the tools and
annulus,

In the accompanying sheets of explanatory
drawings—

Figure 1 is a diagrammatic sectional view il-
lustrating a machine in accordance with the in-
vention, and Figure 2 is a diagram illustrating
electrical components of the machine,.

Figure 3 is a front view, and Figure 4 a side
view, of a preferred form of the machine illus-
trated by Figures 1 and 2.

Figure 5 is a sectional side view, and Figure
6 an end view, of a dynamo commutator.

The machine shown in Figures 1 to 4 is in-
tended to secure together the components of
dynamo commutators, such as that shown in
Figures 5 and 6, after the components have been
loosely assembled in the required relationship,
the assembled components being hereinafter
termed the work piece. The commutator shown
in Figures 5 and 6 comprises an annular as-
sembly of metal segments @, insulating strips b
arranged between the segments, locking rings
¢ engaging dovetail or like recesses d in the ends
of the segments, and a central supporting bush
f which when its ends are expanded or riveted
over the locking rings as shown serves to secure
all of the parts together, the segments being
shaped at one end to form the usual external
flange ¢ to which wiring connectzons can subse-
quently be made.

In constructing the machine shown in Figures
1 to 4, we employ any convenient hollow body
part h for carrying the various elements of the
machine. At a suitable position in the body part
we arrange a housing ¢ which is supported on a

stationary bed 4, and which contains a horizont_al 5
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annular and contractible work holder %, the up-
per side of the housing having an opening m
through which the work piece can be inserted
into the work holder. Also we arrange around
the work holder ¥ an annulus 7 which embraces
the work holder, these two parts having con-
tiguous inclined peripheral surfaces o arranged
so that upward movement of the annulus can
exert a contracting force on the work holder
which is split radially in one or more positions.
Tl‘\le work holder k rests on a base piece p through
which extends the stem of a vertically slidable
tool ¢ having its upper operative end surrounded
by the work holder. The tool g serves not only-
as the complement of another tool r whereby ex-
panding or riveting action can be exerted on the
opposite ends of the central bush f of the work
piece, but also as an ejector whereby the work
piece can be ejected from the work holder after
the said expanding or riveting action.

The tool r is arranged ahbove the work holder
k and is surrounded by a third coaxially ar-
ranged tool s of annular form, the latter tool
(which is herein termed the pressure tool) being
adapted to press the work piece into the work
holder, and consisting of a ring which is sup-
ported in a sleeve {, a compressible rubber ring
% being arranged between the inner face of the
ring and a shoulder» 1nthe sleeve.

The annulus 2, the twox complementary ex-
panding or rlvetmv tools ¢, , and the pressure
tool s are adapted to be actuated by any con-
venient fluid operated mechanism, a preferred
form of which will now be described.

In the upper end of the body part & is ar-

. ranged 'a_cylinder w containing a piston z, the
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latter beingtpromded with a rod y which extends
through the lower end of the cylinder and has
the upper riveting tool r secured to its lower end.
At opposite sides of the cylinder w are disposed
two smaller and similar cylinders 2 each of which
contains a piston 3 having a rod 4 extending
through the lower end of the corresponding cyl-
inder, the two rods being connected to a cross
head % which carries the above mentioned sleeve
t of the pressure tool s. In the lower portion
of the body part 7z is arranged another cylinder
6 containing a hollow piston T from which a
hollow piston rod 8 extends through the upper
end of the cylinder, the upper end of the hollow
piston rod being adapted to act through an inter-
mediate piece 9 on a pair of thrust rods 10 which
can actuate the above mentioned annulus n
around the work holder k. Further, beneath
the cylinder 6 is arranged an additional and
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3
smaller cylinder il containing a piston 12, the
latter having a rod {3 which extends through the
hollow piston rod 8 and supports at its upper
end the stem of the lower riveting tool q.

After the components of the work piece above
described have been assembled loosely in the
work holder as shown in broken lines in Figure 1,
the machine is set in motion. In the first phase
of the action of the machine the pressure tool s
forces the work piece into the work holder & and.
in this operation the rubber ring u is compressed.
Then the annulus n comes into action and con-
tracts the work holder k, so causing the compo-
nents of the work piece to be tightly squeezed
together. Later the riveting tools g, r expand or
rivet over the ends of the central bush f of the
work piece and so secure the components to-
gether. During the withdrawal of the upper
tools r, s the pressure exerted by the annulis n
is released, and the lower riveting tool g ejects
the completed work piece from the work holder k.
Finally all parts of the machine resume their
initial positions in readiness for action on the.
next work piece.

In association with the machine above de-
scribed we provide a pair of pumps 14, I5 which
are adapted to be driven by an electric motor or
motors 16, the pump (4 being of high pressure
and small volumetric capacity, and the pump
15 being of low pressure and large volumetric ca-
pacity. The high pressure pump {4 is supplied
with liquid by the low pressure pump {5, and the
latter is supplied with liquid from a tank {1
to which the liquid delivered by both pumps re-
turns after passing through the various cylin-
ders of the machine. For enabling the sequence
of operations of the machine te be performed
automatically under manual control, we arrange
between the pumps (4, 1§ and cylinders w, 2, 6, {1
.an appropriate system of valves.
ploy a pair of manually operable and spring
loaded valves 18, 19 which require to be actuated
simultaneously, and which are situated at such
a distance apart on the body part h that they

necessitate the use of both of the operative’s -

hands, thereby ensuring that the latter are clear
of the tools q, r, s before the machine can be set
in motion. Also we employ a main valve 20 which

Thus, we em-~ -
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is movable in one direction by fluid pressure .

under the control of the manually operable valve
18, and in the opposite direction by a solenoid 21.
Moreover, we employ another valve 22 which
is movable in opposite directions by fluid pressure
under the control of another manually operable '
and spring loaded valve 23. The valves 18, 20, 22
and 23 are connected to the delivery side of the
low pressure pump {5 by piping 24 (herein termed
pressure piping), and to the tank 7 by piping 25
{(herein termed exhaust piping), the pressure pip-
ing being also connected to the inlet side of the
high pressure pump (4, and the exhaust piping
being also connected to the valve 9.

The manually operable valve I8 serves when
in its normal position (Figure 1) to connect the
pressure piping 24 to piping 26 leading to the
upper end of a cylinder 27 containing a piston
28, and is movable by the operative to a posi-
tion in which it serves both to connect the pres-
sure piping 24 to piping 29 leading to the valve
19, and to connect the exhaust piping 25 to the
piping 26 leading to the cylinder 28. o

The manually operable valve 19 serves when
in its normal position to connect the exhaust
piping 25 to piping 30 leading to the end of the
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able by the operative to a position in which it
serves both to interrupt communication of the
exhaust piping 25 with the piping 30, and to con-
nect the latter piping to the piping 29.

The main valve 20 is connected at one end
to the movable core 31 of the solenoid 21, and at
the other end to another valve 32 which has a
lost-motion connection at 33 with a rod 34 ex-
tending from the piston 28, the arrangement be-
ing such that this piston after being actuated
to move the valves 20 and 32 can subsequently
be returned to its initial position without effect-
ing these valves. In its initial extreme position
the main valve 20 serves to connect the pressure
piping 24 to piping 35 leading to the lower ends
of the cylinders 2 and the upper end of the cylin-
der 6, and also to connect the exhaust piping 25
to piping 36 leading to the upper ends of the
cylinders 2 and the lower end of the cylinder 6.
In its other extreme position the main valve 20
serves to connect the pressure piping 24 to the
piping 36 and the exhaust piping 25 to the piping
35. The valve 32 serves when in its initial posi-
tion to connect the exhaust piping 25 to piping
37 interconnecting the delivery side of the high
pressure pump {4 and the upper end of the cylin-
der w. When in its opposite extreme position
the valve 32 serves to interrupt communication
between the exhaust piping 25 and the piping 31.
Also when the valves 20, 32 are moved from
their initial positions to their opposite extreme
positions a collar 38 on the end of the valve 32
adjacent to the valve 20 releases and allows clo-
sure of a normally open spring loaded switch 39
hereinafter referred to.

Between the piping 36 and the piping 37 are
arranged a pair of valves 40, 41 of known form
past which pressure fluid can flow to the piping
37 from the piping 36 only when the fluid pres-
sure in the latter piping reaches a predetermined
value. The valve 40 is movable to an open posi-
tion against the action of an adjustable loading
spring 42 by the action on its underside of pres-
sure fiuid in the piping 36. The valve &{ serves
solely to prevent return flow of fluid from the
piping 37 to the piping 36.

The valve 22 serves when in its initial extreme
position to connect the pressure piping 24 to pip-
ing 43 leading to the upper end of the cylinder
i, and also to connect the exhaust piping 25
to piping 44 leading to the lower end of this
cylinder. In its opposite extreme position the
valve 22 serves to reverse the connections be-
tween the pipings 24, 25 and the pipings 43, 44.
Movement of the valve 22 is effected by a piston
4% in a cylinder 46, the piston being connected
to the valve, and being movable in opposite di-
rections by fluid pressure. )

The valve 23 serves when in its initial extreme
position to connect the pressure piping 24 to pip-
ing 47 leading to the lower end of the cylinder 48,
and to connect the exhaust piping 25 to piping
48 leading to the upper end of this cylinder. In
its opposite extreme position the valve 23 serves
to reverse the connections between the pipings
24, 25 and the pipings 47, 48.

The piping 37 through which pressure fluid
can flow to the upper end of the cylinder w is
connected by piping 50 to one end of a hollow
body §1. Arranged within and extending through
the opposite end of the body 51 is a slidable stem
§3 which is supported by a bush 54 in adjustable
screw thread engagement with the body. At the
inner end of the stem 53 there is arranged with-

cylinder 27 remote from the piping 26, and is mov- 75 in the body 51 a coaxial thrust piece 55 through
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which the pressure fluid in the piping 80 can act
on the stem to move the latter against the action
of a loading spring 82, the latter being supported
at one end by the adjustable bush 54, When the
fluid pressure in the piping 50 reaches a prede-
termined value, it moves the stem 83 against
the action of its loading spring 82, causing the
stem to close & normally open switch 56 herein-
after referred to.

To enable a small amount of fluid to circulate
between the pump 15 -and the tank 17 when the
machine Is idle, a by-pass 57 having an adjust-
able restriction 58 may be provided between the
exhaust piping 2% and the upper end of the cylin-
der 6.

Also an adjustable restriction 59 is provided
in the part of the piping 38 leading to the lower
end of the cylinder 6, the purpose of this restric-
tion being to delay the action of pressure fluid on
the underside of the piston T when the piping
36 is connected to the pressure piping 24.

Any convenient pressure gauges 60 may be
connected to the piping 36 and the plping 37
respectively. Also any convenient pressure re-

lief valves 61 may be provided between the pip- -

ings 24, 37 and the tank (7.

As illustrated in Figure 2, the normally open
switch 56 associated with the pressure responsive
stem 53 is contained in an' electric circuit 62
which also contains a source of electric current
63 and a winding 64. The current source 63 is
connected at one side to the switch 56 by a con-
ductor 622, and at the other side to one end of
the winding 64 by a conductor 62°, the other end
of the winding being connected to the switch by
a conductor 62¢. The winding 64 forms a part of
a relay having a second winding 65 and a spring
loaded pivotal armature 66, the latter being con-
nected to the conductor 622 by another conduc-
tor 629, ‘The second winding 65 is arranged in
series with the other normally open switch 39
which is operable by movement of the valves
20, 32, The armature 66 carries a contact 67
which co-operates with a complementary fixed
contact 68 to connect the above mentioned. sole-~
noid 21 across the current source 63 when the
first mentioned winding 64 of the relay is ener-
gised, and at the same time to connect the sec-
ond winding 65 and the switch 39 in parallel with

the solenoid. If desired a manually operable 5

switch 69 may be connected across the pressure-
operable switch 56 for enabling the circuit 62 to
be closed independently of the latter switch
should the ocecasion arise, say, during testing or
repair of the machine.

The operation of the machine above described’

is as follows:

It will be assumed that the machine is idle.
In this condition the parts occupy the positions
shown in Figure 1, and the low pressure pump 15
maintains piping 24, leading therefrom, and con-
sequently the high pressure pump {4, constantly
supplied with low pressure fluid. Also in this
state the piping 24 communicates through the
valve 20 with the piping 35 leading to the lower
ends of the cylinders 2 and the upper end of the
cylinder 6. Moreover, a. small amount of low
pressure fluid circulates between the low pressurs
pump {5 and the tank {7 through the piping 24,

the valve 20, the piping 35, the upper end of the 7

cylinder 6, the restricted by-pass 51, and ‘the
piping 25. To start the machine the operator
simultaneously presses both of the manually op-
erable valves .18, 18 inwardly from their normal
extended positwns shown in Figure 1. This per-
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mits Jow pressure fluid to flow past valve 18 into
the pipe 29, and thence past valve {8 into pipre
30, and thence to the lower end of the cylinder
21. The actuation of valve 18 also simultaneously
establishes communication between the upper end
of the cylinder 27 and the supply and exhaust-
receiving tank (7 through pipe 26, valve 18, and
pipe 25. The low pressure fluid entering the
lower end of the cylinder 27 causes the piston
28 in this cylinder to move upwardly and thereby
move the valves 32, 20 from their lower extreme
positions shown in Figure 1 to their upper ex-
treme positions. Due to the lost-motion connec-
tion at 33 between the piston 28 and the valve
82, the manually operable valves I8, I9 can be
released by the operator and allowed to return
to their initial positions under their spring load-
ing when the valves 82, 20 have been moved by
the piston 28 to their upper extreme positions,
and as this function of the piston is performed
in a period of less than one second after the
manually operable valves 18, {9 are pressed in-
wardly, it follows that the latter valves require
only momentary manual operation.

However, to ensure that the valves 18, 19 are
not released before the piston 28 has completed
its upward movement, these valves may be held
in their pressed-in condition -by the operator
until he sees the pressure tool s commencing to
move as hereinafter described.

Return of the manually operable valves 18, 19
to their initial positions permits low pressure
liquid to flow from the piping 24 past valve {8
and through pipe 26 to the upper end of the

-cylinder 27, and at the same time connects the

lower end of this cylinder to the tank {7 through
pipe 30, valve 19, pipe 302, and piping 25. Con-
sequently the piston 28 is returned to its initial
(lowered) position by low pressure liquid enter-
ing the upper end of the cylinder 27, but this
movement has no effect on the valves 32, 20 owmg
to the lost-motion connection at 33.

During the upward movement of the valves 32
20 with the piston 28, the collar 38 on the valve
32 releases the switch 39, allowing the latter to
close under its spring loading. When the valves
32, 20 assume their upper extreme positions, low
pressure ‘fluid flows from the piping 24 past the
valve 20 and through the piping 36 to the upper
ends of the cylinders 2 for causing the pistons
3 therein to impart downward movement to the
pressure tool s through the medium of the cross
head 5. At the same time low pressure fluid
flows from the piping 36 at a delayed rate past
the adjustable restriction 59 to the lower end of
the cylinder 6 for causing the piston T therein
to impart upward movement to the annulus n
through the medium of the thrust piece 9 and

.rods 10 at a slower rate than the downward

movement of the pressure tool s so that the lat-
ter serves by contact with the upper end of the
work piece to press the components thereof
against the base piece » and hold them against
relative axial movement when the work piece is

3 contracted by the action of the annulus 2 on the

work holder k. Also fluid from the lower ends
of the cylinders 2 and the upper end of the cylin-
der 6. flows through the piping 35 and past the
bottom piston of the valve 20 to the exhaust pip-
ing 25 leading to the tank (1. This exhausting
of fluid permits the pistons 3, T to be actuated
as above described. Moreover, the valve 32 in
its elevated position interrupts communication
between the piping 37, which is supplied with

high pressure fluid by the. pump (4, and the ex.
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7
haust piping 28 leading to the tank 11. Conse-

quently high pressure fluld flows from the piping-

37 to the upper end of the cylinder w but has no
effect on the piston z in this cylinder owing to
the downward movement of this piston with the
pistons 3, and the small volumetric capacity of
the high pressure pump (4.

When the pressure of the fluid delivered by the
low pressure pump 15 reaches a predetermined
value in the piping 36 as a result of resistance
opposing movement of the tools r, s, this fluid
pressure serves, by acting on the underside of
the valve 40, to move the latter against the action
of its loading spring 42 to an open position in
which it permits the fluid pressure to act on and
open the valve 4.
ply of pressure fluid to flow under the action of

This enables a further sup-.

10

15

the pressure pump {5 from the piping 36 through

the valves 40, 41 to the piping 37, and thence to
the upper end of the cylinder w for supplement-
ing the high pressure fluid supplied to this end
of the cylinder as above described. Upon the
pressure in the upper end of the cylinder w and
in the piping 37 reaching a predetermined value,
the back pressure thereon will close valve 41 and
isolate the low pressure pump I5 from this cylin-
der, the pressure in the upper end of the latter
being then dependent on the high pressure pump
14 alone. The valve 40 remains open until the
pipe 36, in a later operational stage, is connected
by the valve 20 to the pipe 25 leading to the tank
i17. When the pressure in the upper end of the
cylinder w reaches that required for effecting the
riveting operation, the stem 53 is moved against
the action of its loading spring 52 by the fluid
pressure in the piping 50 which communicates
with the high pressure pump (4 through the
piping 31, this movement of the stem serving to
close the switch §6.

Closure of the switch 56, switch 39 having been
closed earlier, establishes the electric circuit 62,
and thereby causes the relay winding 64 (Figure
2) to be energised by current flowing from the
source 63 through the conductor 62b, winding 64,
switch 56, and conductor 62#, back to the source.
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Although the switch 39 has been previously

closed in the manner above described, no current
will flow through the solenoid 21 and winding 68
as these are short circuited by the conductor 62b,
The energisation of the winding 64 causes the
armature 66 to close the contacts 67, 88, and
thereby connect the windings 64, 65 and solenoid
2{ in parallel with each other so that they are
all energised by current from the source 63.
Thus, the winding 64 is energised by current
flowing through the circuit 62. Also, the wind-

50
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ing 65, once switch 67, 68 is closed, is ener=ised -

by current flowing from the source 63 through
conductor 62%, switch 39, winding 65, contacts
68, 67, armature 66, conductor 624, and conductor
62*, back to the source. Moreover, solenoid 21,
once switch 67, 68 is closed, is energised by cur-
~ rent flowing from the source 63 through winding
‘21, contacts 68, 67, armature 66, conductor 624,
and conductor 62?2, back to the source. The en-
ergised winding 65 serves by its action on the
armature to retain the contacts 67, 68 closed
when the switch 56 opens. The solenoid 21 ef-
fects return movement of the valves 20, 32 to
their lower extreme positions, and in so doing
causes the collar 38 on the valve 32 to re-open
the switch 39 for releasing the armature 66 and
de-energising the solenoid. - :

Fluid now flows under the action of the low

pressure pump {5 from the piping 24 between the
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two Dpistons of valve 20 and through piping 3%
to the lower ends of the pressure tool cylinders
2 and the upper end of the annulus cylinder 6.
Also fluid from the upper ends of the pressure
tool cylinders 2 and the lower end of the annulus
eylinder § flows through piping 38, past the upper
piston of valve 20, and through piping 28 to the
tank 17. Consequently the pistons 3, T in the
cylinders 2, 6 return to their initial positions
(shown in Figure 1) under said fluid pressure.
Also the piston z in the upper riveting tool cylin-
der w is returned to its initial position by the
action of the cross head ¥ attached to the rods
4 of the pistons 3.

Atter the operations above described have been
effected for securing together the components of
a work piece in the work holder k, and for sub-
sequently releasing ‘the work pilece, the third
manually operable valve 23 is pressed inwardly
by the operator. - This permits low pressure fluid
to flow from piping 24, past valve 23, into piping
48, and thence to the upper end of the cylinder
46, and also establishes communication between
the lower end of the cylinder 46 and the tank 11
through pipes 47, 25. Consequently pressure
fluid entering the upper end of the cylinder 46
moves the piston 45 and the valve 22 from the
extreme positions shown in Figure 1 to their other
extreme positions.

Pressure fluid now flows from the piping 24,
past valve 22, and through piping 44, into the
lower end of the cylinder 1i, and exhaust fluid
flows from the upper end of this cylinder through
piping 43, past valve 22, and through piping 2§,
to the tank 11, causing the piston 12 to impart
upward movement to the rod 13 for ejecting the
work piece from the work holder ¥ through the
medium of the tool q.

‘When this ejection has been effected the op-
erator releases the third manually operable valve
23 which returns to its initial position under its
spring loading. This permits pressure fluid to
flow from piping 24, past valve 23, and through
piping 471 to the lower end of the cylinder 46,
and also establishes communication between the
upper. end of the cylinder 46 and the tank (1
through pipes 48, 25. Consequently the piston
45 and the valve 22 attached thereto are returned
to their initial positions under fluid pressure.
Pressure fluld now flows from the piving 24, past
valve 22, and through piping 43, to the upper
end of the cylinder {1, and from the lower end
of this cylinder, through the piping 44, past valve
22, and through piping 25, to the tank 7. Con-
sequently the piston 12 and rod 13 are returned
to their initial positions by fluid pressure, and
allow return movement of the tool ¢ under
gravity.

Access to the tools g, r, s is afforded by an
aperture 10 in the front of the body part i, and
a lamp 71 may be provided in the body part at
each side of this aperture to illuminate the tools.

By this invention we are able to effect the se-
curing together of commutator components as

-above described in a very satisfactory and ex-

peditious manner. The invention is not, how-

-ever, limited to the example described as sub-

ordinate detalls may be varied to suit require-

.ments.

Having thus described our invention what we
claim as neW‘_and desire to secure by Letters

‘Patent is:

1. A machine for securing together the com-
vonents of commutators, having in combination

ah annular and- contractible work holder, a too]
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for pressing a work piece formed by the compo-
nents of a commutator into the holder, an an-
nulus embracing the work holder and adapted
by relative sliding movement to contract the work
holder, a pair of coaxial and relatively slidable
tools situated respectively in positions at the
upper and lower sides of the work holder, and
having their adjacent ends shaped for expanding
the ends of a central bush of the work piece
thereby securing the work piece components to-
gether in response to movement of the upper
tool, the lower tool being movable to serve for
ejecting the work piece from the holder, and fluid
operated means for actuating the tools and
annulus.

2. A machine for securing together the com-
ponents of commutators, having in combination
an annular and contractible work holder, a tool
for pressing a work piece formed by the compo-
nents of a commutator into the holder, an an-
nulus embracing the work holder and adapted by
re}ative sliding movement to contract the work
holder, & pair of coaxial and relatively slidable
tools situated respectively in positions at the up-
per and lower sides of the work holder, and hav-
ing their adjacent ends shaped for expanding the
ends of a central bush of the work piece thereby

securing the work_piece components together in -

response to movement of the upper tool, the
lower tool being movable to serve for ejecting the
work-piece from the holder, pistons for impart-
- ing movements to the tools and annulus, cylin-
ders in which the pistons are slidable under fluid
pressure, and fluid-controlling means associated
with the cylinders for enabling the operations of
the machine to be performed automatically un-
der manual control.
3. A machine as claimed in claim 2 and hav-
ing in combination a low pressure pump for sup-
plying fluid to the cylinders, a high pressure

pump for supplying fluid to the cylinder asso-.

ciated with one of the coaxial tools, and means
responsive to fluid pressure for isolating the said
cylinder from the low pressure pump.

4. A machine for securing together the com-
ponents of commutators, having in combination
an annular and contractible work holder, a. tool
for pressing a work piece formed by the compo-
nents of a commutator into the holder, an an-
nulus embracing the work holder and adapted
by relative sliding movement to contract the work
holder, a pair of coaxial and relatively slidable
tools situated respectively in positions at the up-
per and lower sides of the work holder, and hav-

<
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10
ing their adjacent ends shaped for expanding
the ends of a central bush of the work piece
thereby securing the work piece components to-
gether in response to movement of the upper
tool, the lower tool being movable to serve for
ejecting the work piece from the holder, pistons
for imparting movements to the tools and an-
nulus, cylinders in which the pistons are slidable
under fluid pressure, and fluid-controlling means
associated with the cylinders for enabling the
operations of the machine to be performed auto-
matically under manual control, the said means
comprising in combination a pair of manually
operable valves which require to be actuated
simultaneously for starting the machine, another
manually operable valve for initiating movement
of the tool adapted to serve as an ejector, and
valves operable by fluid pressure in response to
movements of the manually operable valves for
controlling the flow of fluid into and out of the
cylinders. )

5. A machine as claimed in claim 4, in which
the manually operable valves for starting the
machine are situated at a sufficient distance apart
to necessitate the use of both hands of the
operative.

6. A machine as claimed in claim 4, in which
the fluid controlling means includes a main valve
movable in one direction by fluid pressure, a
solenoid for moving the main valve in the op-
posite direction, and electrical switching means
responsive to the fluid pressure in the said means
and the movement of the main valve for con-
trolling the solenoid.

7. A machine as claimed in claim 4, in which
the fluid controlling means includes a main valve

- movable in one direction by-fluid pressure, a sole-
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noid for moving the main valve in the opposite
direction, electrical switching means responsive
to the fluid pressure in the said means and the
movement of the main valve for controlling the
solenoid, an additional valve connected to the
main valve, an actuating piston having a lost-
motion connection with the said additional valve,
and a cylinder in which the piston is slidable
under fluid pressure in response to actuation of
the manually operable valves whereby the ma-
chine is started, the said switching means includ-
ing a switch operable by movement of the inter-
connected valves for controlling the said solenoid.
WILLIAM SWIFT.
ARTHUR GOODMAN.
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