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This invention relates to fluid-operated ma-
chines and has particular reference to electric
control means for such machines.

More specifically, the invention relates to fluid~

operated machines, such as garment presses,
moulding presses, forming presses, or similar ma-
chines having a two-hand safety control., Such
t{wo-hand safety contrcls are being used to avoid
danger to the operator during the period the
press is closing. The two-hand control requires
that the operator, to close the press, actuates two
widely separated switches and holds them until
the jaws of the press have reached a safe posi-
tion, that is, a position of the jaws so close to-
gether that the operator can no longer insert
his hand. If the operator releases one or both
switches prematurely, the press opens up and
can be closed again’ only by actuating both
switches and holding them both long enough to
allow the press to reach its safe position in which
& holding circuit is established. )

It is an object of this invention to provide a
two-hand control for fluid-operated presses re-
quiring the operator to actuate as usual two
switches to initiate the closing of the press, but
then also to release both switches to close the
‘holding circuit after the press has reached its
safe position. To tie down one of the switches
would result in making impossible the completion
of the holding circuit.

It is a further object of this invention to pro-
vide a two-hand control for fluid-operated presses
which, besides compelling the operator to actu-
ate, hold and release the switches in the pre-

seribed order so that he cannct become caught :

between the jaws of the closing press as a result
of his carelessness, will avoid bringing into play
the holding circuit should the press close by ac-
cident, as by reason of a failure of parts nor-
mally holding the press in the open position.

Another object of the invention is to provide
a two-hand safety control for fluid-operated ma-
chines requiring for the establishment of the
holding cireuit first the depression and after-
wards the release of both manually operable
switches, each of these switches controlling two
circuits in such a manner that opening of the
circuits will take place with a short time delay.

It is a further object of the invention to pro-
vide a two hand control for fluid-cperated presses
in which the two manually operable switches are
equipped each with two switching memmbers which
are displaceable relatively to each other.

Tt is. a still further cbject of the invention to
provide a two-hand control for fluid-operated
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presses in which one of the two switching mem-
bers of each of the two manually operable
switches can open only after the other switching
member of the same switch has reached its clos-
ing position. .

Another object of the invention resides in the
provision of two circuits controlling the fluid sup-
ply to the press, one of said circuits being closable
by the actuation of the two manually operable
switches and the other circuit being closable by
the release of both switches after this latter cir-
cuit has been preconditioned as a consequence of

“the closing of the first named circuit.

Still another object of the invention is to pro-
vide a relay for preconditicning the holding cir-
cuit, such relay comprising a coil arranged in
parallel to both circuits which control the fluid
supply to the press, whereas the armature of the
relay forms g switch in the holding circuit.

Further objects of the invention will appear as
the description proceeds, reference being had to
the accompanying drawing in which:

Tig. 1 shows by way of example an elevation,
partly in section, of a.fluid-operated garment

5 press embodying my invention; and

Fig. 2 is a sectional view of a modified form of
one of the manually operable switches,

For the sake of clearness I have shown in Fig. 1
the two manually operable switches at a larger
scale than the other parts of the machine and at
a place removed from the machine whereas in
practice they are arranged at the front of the
machine as indicated in dash and dot lines in the
drawing.

The garment press shown comprises a movable
pressing head 1 and a stationary pressing buck
2, the latter being supported by a frame 3. Piv-
otally mounted at 4 on the frame 3 is a yoke 5
which carries at its forward end the movable
pressing head | while a rear extension 5’ of the
yoke 5 is acted upon by a spring 6 and also by an
oscillating lever 1. The spring 6 tends to lift the
pressing head { and thereby to open the press,

‘whereas the lever 1 is-adapted to bring the head

| into engagement with the buck 2. The lever 1
is fulerumed at 8 and is actuatable by a piston
rod 8 attached to a piston 10 in a cylinder {1 so
as to move the head | towards the closed posi-
tion when pressure fluid, e. g., compressed air, is
admitted t6 the cylinder I{ through a conduit
{2, The supply of pressure fluid to the cylinder
i1 is controlled by a valve {3 which may be of
the well known three-way type having a normally

‘closed inlet conduit {4 and a normally open ex-

haust conduit 18. The valve 13 can be actuated
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by a solenoid 6 which, when energized, moves
the valve 13 into its actuated position in which
it admits pressure fluid from the conduit (4
through the conduit 12 to the cylinder {I. The
solenoid 16 can be supplied with current from a
current source Li, Lz over one of two. circuits
which are controlled by two double-throw
switches, generally indicated as A and B. The
switches A and B are spaced apart wide enough
to force the operator to use both hands to oper-
ate them. Each switch comprises a knob 31 on
a stem 1. Fixedly mounted on said stem 17 are
two collars 18 and (9, slideably mounted on the
stem are two switching members 20 and 21. A
. spring 22 situated between the switching mem-

bers 20 and 2! tends to separate these members,
Another spring 30 is arranged below the lower
collar 19, tending to move this collar and the
stem |7 upwardly. The switching member 20 of

each switch A, B is adapted to establish connec- :

tion between contact points 23, 24 of a line 25,
whereas the switching member 21 is adapted to
connect contact points 26, 27 situated in a line
28. The contact points 23, 24, 26, and 21 may
be constructed in any suitable manner, such as
in the form of contact springs. The distance
between the two collars 18, 19 is appreciably
larger than the distance from the contact points
23, 24 to the contact points 26, 21.

When the switches A and B are in the released
position shown in the drawing, the switching
member 20 of each switch is held against the
contact points 23, 24 by means of the spring 22,
50 that the line 25 is closed. The switching mem-
ber 21, although being urged downwardly by the
spring 22, cannot make contact with the con-~
tact points 26, 2T because it is held by the collar
18 which is balanced by the spring 30.

Upon pushing down the knob 31 of either
switch, the stem 17 is moved downwardly carrying
with it the collars 18, 19. As the distance be-
tween these two collars {8, 19 is larger than the
distance from the contact points 23, 24 in line
25 to the contact points 26, 271 in line 28, the
spring 22 may expand, forcing the switching
member 21 to follow the advancing lower collar
19, while still holding the other switching member
20 pressed against the contact points 23, 24. The
spring 22 will expand until the member 2{ is
stopped by the contact points 28, 27.
tance between the collars 18, {9 is so chosen that
the collar 18 will meet the switching element 20
and force it out of contact with the contact points
23, 24 in line 25 only after the collar 19 has
descended far enough to allow the switching
member 2{ to reach the contact points 26, 27 and
thereby to close the line 28. There will be, there-
fore, a short period during the actuation of the
switch when both switching members 20 and 21
are keeping connected their respective contact
points. After this period the collar i8 reaches
the switching member 20 and forces it down
against the action of the spring 22 which is bear-
ing against the now blocked member 21. The
connection between the contact points 23, 24 is
thus broken and kept broken until the knob 31
is released by the operator.

When the knob 31 is released the stem 17, urged
by the spring 30, moves upwardly. On account

of the spacing of the two collars 18, 19 described -

above, the lower collar 19 does not meet the lower
switching member 21 until the stem {1 has moved
already an appreciable distance, the collar 18
freeing thereby the switching member 20 to con-
nect the contact points 23, 24 in line 25. The

The dis- -
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contact points 26, 27 in line 28 remain connected
by the switching member 2! until the ascending
collar 19 reaches this member and lifts it out of
contact with the contact points 26, 27 into the
position shown in the drawing, which is the posi-
tion in which the effects of the two springs 22
and 30 are in balance.

The line 25 leads from the supply terminal L:
to a limiting switch 32 which can be closed by
an adjustable screw member 33 carried by the
yoke 5. The member 33 closes the switch 32
when the yoke 5 has brought the movable head
{ of the press into a position in or close to en-
gagement with the buck 2. The switch 32 is con-
nected by a lead 34 to a contact 36 of a timing
device 35. This timing device may comprise in
a manner well known a bimetal strip 37 which,
when cold or helow g certain temperature, keeps
the contact 35 closed, but breaks this contact 3§
when warmed up above that temperature. A
heater coil 38 arranged in parallel to the solenoid
16 provides that heating of the strip 271 starts
when the press head { starts to close, and is main-
tained- as long as the solenoid 16 is active. If
desired the heater coil 38 can be arranged in par-
allel with the contacts 36 and 37, instead of with
solenoid {8, so that when current is flowing
through lines 34 and 39 it will also be flowing
through the heater coil 38. A connection 39 leads
from the bimetal strip 37 of the timer 35 to an
armature 40 which is operable by a relay coil 41.
The coil 41 is arranged in paraliel to the solendid
16 and one end of the coil is connected to a point
42 of the line 28 and further to a normally open

5 contact 43 to be closed by the armature 40 when

the coil 41 is energized.

To close the press, the.operator depresses the
button 31 of both switches A and B establishing
thereby a circuit from YL over the solenoid 18,

40 point 42 and the line 28, which is closed by the

60

5 cause closing of the press.

depressed - switching members 21, to L:. 'The
solenoid 86 being thus energized actuates the fluid
valve 13 so as to supply pressure fluid, e. g. com-
pressed air, to the cylinder 11 and thereby to
Simultanecusly with
the solenoid t6 the relay coil 41 is energized at-
tracting its armature 40 and closing thereby the
contact 43. The heater coil 38 of the timer 38,
being also in parallel connection to the solenoid
18, is energized too and starts heating the bimetal
371 which at this time is cold and keep the con-
tact 36 closed.

While the pressing head | is moving towards
the safe (closed) position, the screw member 33
carried by the yoke 5 is moving towards the con-
tact 32 and upon the head { reaching the safe
position the member 33 reaches and closes the
contact 32. Thereby a holding circuit is prepared
extending from Li over the reiay coil ai, point
42, contact 43, relay armature 40, timer contacts
37, 36 line 34, and contact 32 to line 25. To com-
plete this holding circuit, line 25 has to be con-
nected to the supply lead Lz, which requires that
the operator releases both switches A and B so
that the switching members 20 of these switches
may connect their respective contact points 23,
24. It will be seen that the relay coil 41 is ar-
ranged in parallel to both the circuits provided
ior energizing the solenoid 16 which have just
been described, and that these two energizing
circuits are interdependent not only in that the
holding cirevit over line 25 which contains the
timer contacts 36, 37 cannot be established with-
out having been preconditioned at 43 by a pre-
vious operation of the circuit over line 28, but
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also in the respect that to establish the holding
circuit over line 25 the operator must release ap-
proximately simultaneously both switches A and
B after the switch 32 has been closed. If the
operator releases one of both switches A, B be-
fore the switch 32 has been closed, the solenoid
16 will become deenergized and the press will
open under the pulling action of the spring 6.
If after closure of the switch 32 the operator
_ releases one switch only, for example the switch
A, both energizing circuits for the solenoid 16
will be interrupted, since the switch A will inter-
rupt line 28 and the switch B will keep inter-
rupted line 25. The operator must, therefore,
depress both switches to initiate the closing of
the press and must release both switches to es-
tablish the timer circuit which keeps the press
locked. As has been described, each switch A, B
act in such a manner that one switching member
closes its circuit before the other switching mem-
ber breaks its circuit. This assures also the cor-
rect operation of the safety :device in case the
operator does not release both switches at exactly
the same moment. The time difference between
the closing. of the line 25 and the breaking of the
line 28 by the switch released first will allow the
operator to follow up with the second switch in
time to have both switching members 29 in the
closing position before the switching member 21
of the switch released first has moved away from
its contact points 26, 21. This. time delay is,
however, too short to allow the operator to reach
between the closing parts 1, 2 of the press if he
should attempt to do so at a time when the head
{ is about to close.
. As a measure to prevent a too shappy action of
the spring 3¢ and to allow for any lack of syn-
chronism in the release of the two switches A, B
by the operator, some suitable buffer or damping

device may be used in connection with the

switches A, B. As an example of such a damp-
ing device I have shown in Fig. 2 a switch
equipped with a dash-pot. The stem T of the
switch which is otherwise the same as the switches
shown in Fig. 1 carries at its lower end a plunger
43 which is movable in an oil«filled chamber 44,
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An oil passage 48 in the plunger 45 is closable -

by a flap 47 or the like arranged at the upper
side of the plunger 45. When the plunger 45
is moved downwardly by the stem (7 the passage
46 remains open so that the switch can be de-
pressed easily, whereas on release of the switeh
the flap 47 closes the passage 46 as soon as the
stem 17 starts its upward movement, providing
thereby a delay in the action of the spring 30.
It will be understood that the delaying action
of such a dash-pot or other damping device must
be kept within narrow limits. If too long a delay
would be introduced by the damping device the
safety feature aimed at by the present invention
would be defeated for if the operator intention-
ally released both hands the press would be slow
in responding and, therefore, might coast on a
short distance. Accordingly the delay secured by
the dash-pot must be held to a very small part
of the time which it normally takes to get the
machine to the point where the operator’s atten-
tion is no longer needed. Thus, if the closing time
of the garment press which is used as an illus-
tration is one second, the lag of the switch created
by the dash-pot should not be over /25 second.
The holding circuit over line 25 being estab-
lished in the manner described, the press will re-
main closed under pressure until the timer 35
hreaks automatically this holding circuit after
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a preset period of time. 'The holding circuit can
also be interrupted at will by pressing down one
or the other switch A, B. In both cases the
solenoid 8 and the relay coil 4{ becomes deener-
gized, so that the supply of pressure fluid to the
cylinder 11 is cut off and the contact 43 is broken.
The contact at 43 cannot be reestablished by
means other than the actuation of bhoth switches
A and B. The safety of the operator requires
at the time of closing that her hands be occupied
even if thereby the operator is prevented from
using either hand to get ready for the next op-
eration: No such requirement exists in opening
the press and as one operator often attends to
more than one press there is & distinet advantage
in the operator being akle to open the press by
using but one hand and that the operator can use
either hand to do that, leaving either the right
or the left hand available for some other task.
Accidents with fiuid-operated presses have been
experienced as a consequence of a failure in the
fluid supply with the current supply intact.
Whereas such an interruption of the fluid supply
is not dangerous as long as the interruption takes
place before the holding circuit is completed, an
additional element of danger is introduced if the
failure in the fluid supply occurs at a time when
the press has closed already and is held locked
by the holding circuit' which at the same time
keeps the fluid valve open. If the holding cir-
cuit were allowed to stay closed in spite of such
a failure in the fluid supply, the press would close
automatically as soon as fiuid were supplied azain
and the operator might be caught unawares.
This danger can be avoided by providing means
which open the holding circuit if the air supply
fails. In ‘the device shown in Fig. 1 this purpose
is achieved by a suitakle arrangement of those
elements only which are instrumental ia control- °
ling the holding circuit under normal fluid supply
conditions. In the event of an interruption of
the fluid supply while the current supply is in-
tact, the fluid valve {3 will remain open but no
fluid will pass through it to the cylinder ii.

5. Therefore, the spring § will be free to open the

press, which in turn opens the limiting switch
32. 'As the relay coil 41 lies in series with the
limiting switch 32, the opening of this limiting
switch will cause deenergization of the relay coil
41 and thereby the opening of the conditioning
contact 43. With the contact 43 open, however,
no accidental closing of the press is possible when
the fiuid supply starts working again because, as
has been explained before, the contact 43 when
once broken can be reestablished only by press~
ing down both switches A and B. It will be cbvi-

-ous that the same arrangement will also prevent

accidental closing of the press should the same
have been locked by the holding circuit and then
have become opened on account of a failure in the
current supply. In this case too, the opening of
the limiting switch 32 will bring with it the open-
ing of the contact 43 so that when current be- .
comes available again there will be no circuit
ready for actuating the solenoid I8 until the op-
erator depresses again the two switches A ang B.
Whilé I have shown and described a certain
embodiment of the invention, it ig to be under-
stood that this embodiment has been given by
way of example only and that various changes,
rearrangements and modifications may be made
without departing from the spirit of the inven-
tion or from the scope of the appended claims,
For example, while the invention has here been
shown as applied to a garment press, this in-



4

vention is equally applicable to other fluid-
operated machines in which there is greater
danger to the operator during the initial stages
of the operation of the machine than dur-
ing the later part of the operation, and while
& press has been shown in which the fluid
is air it will be understood that the fluid might
be steam or a liquid under pressure. With steam

or a liquid used as the pressure fluid it would .

naturally be necessary to provide a pipe to con-
duct the exhaust at 15 away from the machine,.
What I claim is:
1. In combination, fluid-operated means, elec-

10

tric means for controlling the supply of fluid to |

said fluid-operated means, two electric circuits
each containing said electric means for control-
ling the fluid supply, two manually operable
switches each having a pair of switching ele-
ments, each element of each pair being adapted
to open or close one of said two circuits, and
means holding one of said elements of each pair,
against assuming its opening positicn until the
closing position of the other element of the same
pair has been reached.

2. In combination, fluid operated means, elec-
tric means for controlling the supply of fluid to
said fluid-operated means, two electric circuits
each containing said electric means for control-
ling the fluid supply, two manually operable
switches each having a pair of switching ele-
ments, each element of each pair being adapted
to open or close one of said two circuits, and
means allowing opening of either of said ele-
ments only after the closing position of the re-
spective other element of the same pair has been
reached.

3. In combination, fluid- operated means, elec-
tric means for controlling the supply of fluid to
said fluid-operated means, two electric circuits
each containing said electric means for control-
ling the fluid supply, two manually operable
switches, said switches comprising each a stem,
two collars fixed on said stem, two switching ele-
ments each adapted to connect or disconnect one
of said two circuits and slideably disposed on
said stem between said two collars, and resilient
means for urging apart said switching elements.

4. In combination, fluid-operated means, elec-
tric means for controlling the supply of fluid to

said fluid-operated means, two electric circuits “

each containing said electric means for control-
ing. the fluid supply, two manually operable
switches, said switches comprising each a stem,
two collars fixed on said stem, two switching ele-
ments each adapted to connect or disconnect
one of said two circuits and slideably disposed
on said stem between said two collars, and resil-
ient means for urging apart said switching ele-
ments, the distance between said two collars be-
ing larger than the distance between the closing
positions of the two switching elements of each
pair.

5. In a garment press, fluid-operated means
adapted to close the press and hold it closed un-
der pressure, a solenoid for controlling the sup-
ply of fluid tc said fluid-operated megns, two
electric circuits for alternately supplying said
solenoid with current, a relay having a coil and
a armature, said relay coil being arranged in
parallel to said solenoid as well as being a part
of each of said circuits, and said relay armature
forming a switch in one of said ecircuits so as
to precondition said c1rcu1t while the other cir-
cuit is active.
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6. In a garment press, fluid-operated means
adapted to close the press and hold it closed
under pressure, a solenoid for controlling the
supply of fluid to said fluid-operated means, two
electric circuits for alternatively supplying said
solenoid with current, a relay having a ceil and
an armature, said relay coil being arranged in
parallel to said solenoid and said relay armature
forming a switch in one of said circuits so as
to precondition said circuit while the other cir-
cuit is active, two manually operable switches,
said switches comprising each a pair of switch-
ing elements, each element of each pair being
adapted to open or close one of said two circuits,
and means allowing opening of either of said ele-
ments only when the closing position of the re-
spective: other element of the same pair has
already been reached.

7. In a safety control for fluid-operated gar-
ment presses of the kind in which, to close the
press, the operator must actuate two switches
and hold them until the press has reached a safe
position, the combination of electric means for
controiling the fluid supply to the press with two
circuits, the one closable by the actuation of said
two switches and the other closable only after
having been preconditioned on account of the
first named circuit being closed and upon release

-of both said switches, said electric means being

arranged in parallel to means adapted to actu-
ate a contact in the second named circuit so that
said contact is kept closed as lonig as said fluid
supply is operated, each of said switches having
a pair of switching elements, each element of
each pair being adapted to open or close cne of
said circuits, the two elements of each pair being
movable relative to each other, and means allow-
ing the element belonging to the first-named
circuit to occupy its opening position only after
the closing position of the other element of the
same pair has already been reached.

8. In a garment press, fluid-operated means
adapted to close the press and hold it closed under
bressure, a solenoid for cortrolling the supply of
fluid to said fluid-operated means, two electric
circuits for alternatively supplying said solenoid
with current, a relay having a coil and an arma-
ture, said relay coil being arranged in parallel to
said solenoid and said relay armature forming a
switch in one of said circuits so as to precondi-
tion said circuit while the other circuit is active,
two manually operable switches, said switches
comprising each a stem, two collars fixed on said
stem, two switching elemenis each adapted to
connect or disconnect one of said two circuits
and slideably disposed on said stem between said
two collars, and resilient means for urging apart
said switching elements, the distance between said
two collars being larger than the distance between
the closing positions of the two switching elements
of each pair.

9. In a safety control for electrically controlling
a machine, means for compelling a full actuation
of the centrol by both hands of the operator, com-
prising, in combination, a starting circuit, a hold-
ing circuit, a relay in said starting circuit for
conditioning said holding circuit, . two switching
elements in said starting circuit, two switching
elements in said holding circuit adapted to main-
tain the operation of the machine after that hold-
ing circuit has been preconditioned by the start-
ing circuit, two manually operable devices, each
adapted to close one of the switching elements of
the starting circuit and to break one of the
switching elemefits in the holding circuit, spring
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means for restoring the devices to their initial
position upon release by the operator, means for
correcting slight lack of synchronism in the re-
lease of said two devices by the hands of the
operator comprising means actuated by the spring
means of each device to first close the holding cir-~
cuit and after a delay to break the starting circuit
during which delay the device released -slightly

later may close the holding circuit before loss of -
preconditioning by the opening of the starting i

circuit.

10. In a garment press, fluid-operated means
adapted to close the press and hold it clesed under
pressure, spring operated means for opening the
press and keep it open, electric means for con-
trolling the supply of fluid to said fluid-operated
press-closing means, two electric circuits for al-
ternatively supplying said electric means with
current, two manually operable switches each

comprigsing a pair of switching members, each

member of each pair being adapted to open or
close one of said circuits, one of said circuits being
closable by the actuation of both said switches
and the other circuit being closable only after

having been preconditioned on account of the 5,

first named circuit having been closed and upon
releasing both said switches, so that actuation
or release of only one of said switches will allow
said spring actuated means to open the press.

il. In an electric safety control for fluid-oper- -

ated presses of the kind in which, lo close the
press, the operator must actuate two switches
and hold them until the movable press head has
reached a safe position, in combination, fluid-op-
erated means adapted to close the press and hold
it closed under pressure, spring operated means
for opening the press and keeping it open, electric

5
means for controlling the fluid supply to the
press, a starting circuit closable by the actua-
tion of said two switches, a holding circuit clos-
able only after having heen preconditioned on ac-
count of said starting circuit being closed and
upon release of both said switches, and méans for
eliminating the preconditioning of said holding
circuit upon a failure in the fluid supply occurring
at a time after said holding circuit has been com-
pleted by the release of said two switches.

12. In an electric safety control for fluid-oper-
ated presses of the kind in which, to close the
press, the operator must actuate two switches and
hold them until the movable press head has
reached a safe position, in combination, fluid-
operated means adapted to close the. press and
hold it closed under pressure, spring operated
means for opening the press and keeping it open,
electric means for controlling the fluid supply to
the press, a starting circuit closable by the ac-
tuation of said two switches, a holding circuit
closable only after having been preconditioned
on account of said starting circuit being closed
and upon release of both said switches, said elec-
tric means being arranged in parallel to condi-
tioning means adapted to actuate a contact in the
holding circuit, and means for eliminating the
preconditioning of said holding circuit upon a
failure in the fluid supply at a time after said
holding circuit has beenh completed by the release
of said two switches, said last named means com-~
prising a limiting switch operable by the movable
press head and adapted to open when said mov-
able press head is in any position other than the
safe position, said limiting switch being arranged
in series to said conditioning means.

. BRUNO C. LECHLER.




